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ABSTRACT 

 

 

EXPLORATION OF THE RELATIONS BETWEEN THE TEACHER‘S 

DISCURSIVE ROLES AND THE STUDENTS‘ COGNITIVE CONTRIBUTIONS 

TO THE CLASSROOM DISCOURSE  

 

 

 

SOYSAL, Yılmaz 

Ph.D., Department of Elementary Education 

     Supervisor: Prof. Dr. Özgül YILMAZ TÜZÜN  
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The current study aimed at exploring the relations between the types of teacher 

discursive roles and the students‘ cognitive contributions to the classroom discourse. 

Students‘ cognitive operations were considered as their utterances‘ semantic 

complexity, cognitive pathways, reasoning quality and argument structure. It was 

also aimed at investigating some contextual influences of the inquiry classrooms on 

the students‘ ability to make cognitive contributions to the classroom discourse.  

 

The participants were one elementary science teacher and her 19, 7
th

 grade students. 

There were three types of collected data: video record, field note and teacher 

interview. The video-recorded lessons were the primary data source in addition to 

secondary data sources as field notes and teacher interview. A sociocultural 

discourse analysis was conducted to analyze the data in order to address the research 

questions.     
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The results showed that the teacher played out diverse discursive roles and three of 

the roles that teacher exhibited were consolidated. The consolidated discursive roles 

were teacher clarifies, elaborates and probes the ideas; teacher focuses learners on 

focal aspects of and encourages monitoring to classroom discursive events and 

teacher conducts reflective discourse (e.g., ask for evaluation). The results also 

demonstrated that quantitative and qualitative changes regarding the role as teacher 

conducts reflective discourse were significantly and considerably effective in altering 

the dimensions and the ways of the student-led cognitive contributions to the 

classroom discourse. Some contextual differences were also discussed in terms of 

discourse-cognition relations by means of the analysis of researcher‘s field notes and 

teacher interview. Finally, recommendations for teacher education were offered for 

future research.        

 

 

 

Keywords: Teacher Discursive Roles, Students‘ Cognitive Contributions, Classroom 

Discourse, Argument-based Inquiry, Sociocultural Discourse Analysis, Vygotskian 

Perspective 
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ÖĞRETMENĠN SÖYLEVSEL ROLLERĠ ĠLE ÖĞRENENLERĠN SINIF 
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Bu çalıĢma, öğretmenin söylevsel rollerinin (becerileri, hamleleri, manevraları) 

türleri ile öğrenenlerin sınıf söylevine biliĢsel katkıları arasındaki iliĢkiyi araĢtırmayı 

amaçlamıĢtır. Öğrenenlerin biliĢsel katkıları onların söylemlerinin anlamsal 

karmaĢıklığı, biliĢsel yolları, akıl yürütme kalitesi ve argüman yapısı açısından ele 

alınmıĢtır. Bununla birlikte araĢtırma-sorgulama derslerinin bazı bağlamsal 

özelliklerinin öğrenenlerin sınıf söylevine biliĢsel katkılarına etkisinin incelenmesi 

de bu çalıĢmada amaçlanmıĢtır.  

 

AraĢtırmada bir ortaokul fen ve teknoloji dersi öğretmeni ve 19, 7. sınıf öğrencisi 

katılımcı olarak yer almıĢtır. Üç tip veri toplanmıĢtır: video kaydı, alan notları ve 

öğretmen görüĢmesi. Video kaydı alınan dersler ana (birincil) veri kaynağını, alan 

notları ve öğretmen görüĢmesi ise ikincil veri kaynaklarını oluĢturmuĢtur. 
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AraĢtırmanın sorularına cevap verebilmek amacıyla sosyo-kültürel söylev analizi 

gerçekleĢtirilmiĢtir.       

 

AraĢtırmanın sonuçları öğretmenin çeĢitli söylevsel roller sergilediğini ve bunlardan 

üçünün diğer rollere göre daha baskın olduğunu göstermiĢtir. Öne çıkan bu roller 

öğretmenin öğrenenlerin söylemlerini açıklaması ve derinleĢtirmesi için yaptığı 

hamleler, sınıf söylevinin odağını belirtmek ve diğerlerinin söylevi takip etmesini 

sağlamak için yaptığı hamleler ve reflektif söylev rollerini (ör., öğrenenden 

arkadaĢının söylemini değerlendirmesini istemek) belirten hamleler olarak 

belirlenmiĢtir. Sonuçlar ayrıca öğretmenin reflektif söylev rollerindeki nicel ve nitel 

değiĢimlerin öğrenenlerin sınıf söylevine biliĢsel katkılarının boyutlarını ve yönlerini 

önemli ve ciddi derecede değiĢtirebileceğini göstermiĢtir. AraĢtırmacının alan 

notlarına ve öğretmen görüĢmelerine konu olan ve söylev-biliĢ iliĢkisini 

değiĢtirebilecek diğer bağlamsal farklılıklar da tartıĢılmıĢtır. Son olarak, gelecek 

öğretmen eğitimi araĢtırmaları için çıkarım ve önerilerle bulunulmuĢtur.      

 

 

 

 

Anahtar Kelimeler: Öğretmen Söylevsel Rolleri, Öğrenenlerin BiliĢsel Katkıları, 

Sınıf Söylevi, Argümantasyon Tabanlı Bilim Öğrenme, Sosyo-kültürel Söylev 

Analizi, Vygotsky‘ci Perspektif 
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CHAPTER 1 

 

 

INTRODUCTION 

  

1.1 A Brief Introduction  

 

Teachers‘ teaching designs (Brown & Clement 1991; McDermott & Somers 1991; 

Viennot & Rainson, 1999) have been attached importance in terms of effective 

science instruction according to scholars, internationally known communities and 

organizations (Ball, 1990; Bell & Gilbert, 1996; National Research Council, [NRC], 

1996, Organization for Economic Co-operation and Development [OECD], 2009a, 

2009b; Putnam & Borko, 1996; Fullan, 2000; Hoban, 2002). One of the teaching 

designs can be framed as argument-based inquiry activities (Keys, Hand, Prain, & 

Collins, 1999) in which argumentation activities (Erduran, Simon, & Osborne, 2004; 

Osborne, Erduran, & Simon, 2004; Simon, Erduran, & Osborne, 2006), inquiry-

based teaching practices (Cavagnetto, 2010; Cavagnetto & Hand, 2012; Cavagnetto, 

Hand, & Norton-Meier, 2010; Prain & Hand, 1996) and sociolinguistic approaches 

(Leach & Scott 1995, 2000, 2002; Mortimer & Scott, 2003) are combined. Based on 

mentioned three frames, one may reach the Argument-based Inquiry (ABI) teaching 

practices in the intersection of inquiry, argumentation and language. Most recently, 

researchers have been emphasized that these teaching practices are considered as 

comprehensive and learner-centered science teaching practices in science classrooms 

(Cavagnetto, 2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 

2010).  

 

In order to intersect inquiry, argumentation and language within teaching sequences, 

teachers have been required to play out several specific discursive roles that are 

crucial in augmenting the dominative voice of students (Martin & Hand, 2009; 

McNeill & Pimentel, 2010), enhancing students‘ cognitive capabilities (Chin, 2007; 

van Booven, 2015), and improving students‘ reasoning and argument quality (Martin 
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& Hand, 2009; McNeill & Pimentel, 2010; van Booven, 2015). Accordingly, 

scholars supported the idea that there may be a concrete linkage between teachers‘ 

discursive roles and students‘ cognition (Carlsen, 1991; Lefstein, Snell, & Israeli, 

2015; Mercer, 1995; Molinari, Mameli, & Gnisci, 2013). The current study therefore 

aims exploring the types of the teacher discursive roles played out during ABI 

activities in addition to discursive roles‘ influences on the students‘ intellectual 

contributions to the classroom discourse, reasoning typologies, argument quality and 

cognitive pathways. In this sense, first, the ABI approach is introduced; then, 

research questions of the study are specified and justified.   

   

1.2 Argument-based Inquiry (ABI) 

 

Argument based inquiry (ABI) approach was utilized as a teaching environment in 

this study. ABI is an approach to teach science concepts in the intersection of 

argumentation, inquiry and language. In this section, first, ABI approach was 

summarized and then the implementing argumentation, inquiry and language 

together in ABI approach were presented. In the first place argumentation 

perspective was explained in ABI, then inquiry perspective was integrated to further 

explanations to better visualize ABI. Finally, language perspective was embedded 

within the ABI approach to finalize the triadic structure of the mentioned 

intersection.   

 

1.3 ABI and Argumentation Perspective  

 

Argumentation signifies any piece of reasoned discourse as a learner expresses a 

point of view in order to develop an argument (Billig, 1987; Jimenez-Alexiandre & 

Erduran, 2008; Kuhn, 1993). For actualizing argumentation; comparing, negotiating, 

challenging and contrasting alternative points of views of other learners are crucial 

(Berland & Reiser, 2011; Chin & Osborne, 2010; Kuhn, 1992, 1993). In the 

literature, there are three acknowledged types of teaching activities through 

argumentation (Cavagnetto, 2010). These are socio-scientific approach, structure 
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approach and immersion approach (Cavagnetto, 2010). The first is immersion 

approach in which there should be embedded elements of argument in science for 

learning scientific argumentation (Clark & Sampson, 2007; Hand & Keys, 1999; 

Keogh & Naylor, 1999). The second orientation is structure that refers to acquiring 

the basic structure of an argument in order to learn and apply scientific argument 

(Erduran, Simon, & Osborne, 2004; Osborne, Erduran, & Simon, 2004; Simon, 

Erduran, & Osborne, 2006). The last orientation is socioscientific inferring 

experiencing the inherent interaction between science and society to learn scientific 

argumentation (Fowler, Zeidler, & Sadler, 2009; Sadler, Chambers, & Zeidler, 

2004). In this study immersion approach was chosen to achieve ABI.    

 

Even though there is a diversity regarding orientations toward learning scientific 

argumentation, there has been also a heated debate when it comes to determine more 

relevant approach to engage students in scientific argumentation. This debate has 

been maintained between the proponents of structure approach and immersion 

approach. In terms of structure approach, Halliday and Martin (1993) advocated the 

idea that students first learn the structure of scientific argumentation before doing 

science. In other words, Halliday and Martin (1993) acclaimed a priority or an order 

between language and learning science. To be clear, students have to learn language 

of science or linguistic frame of a scientific argument (e.g., Toulmin Argument 

Pattern, 1958) prior to learning science. Frame of a scientific argument stands for the 

structural components of an argument such as claim, data and warrant (Toulmin, 

1958). Halliday and Martin‘s (1993) arguments describes and advocates the structure 

approach.  

   

On the contrary to above understanding, in terms of immersion approach, Gee 

(2004), a Vygostkian sociolinguist, argued that there should not be isolation between 

the learning of language of science and science learning. According to Gee (2004), 

language of science cannot be considered just as a communication tool, since; it 

(language of science) is the way of the production of scientific arguments. Gee 

(2004) points to intimate relation between the thought and language as it supports the 
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fact that learning science amounts to learning language of science (Scott, 1997; 

Vygotsky, 1962, 1978, 1981); so learning how to use the language of linguistic 

frames cannot be separated from learning or constructing scientific arguments (Hand 

& Prain, 2006; Klein, 2006). Gee‘s (2007) arguments defines and advocates the 

immersion approach.   

 

In terms of the reflections of the structure approach to classroom site, the proponents 

(Osborne, et al. 2004; Simon, et al. 2006) of the structure approach are of the idea 

that the structural frames of an argument (data, claim, warrant, and rebuttal) must be 

learnt and internalized prior to producing scientific arguments (Halliday & Martin, 

1993; Osborne, et al., 2004; Simon, et al., 2006). From this perspective, first, the 

argument structure must be mastered, therefore is the focus. The structure approach 

focuses the central role of acquisition of structural components of an argument 

before constructing the argument.  

 

This reflection differs from the lens of the proponents of immersion approach. In 

other words, argument or embedded elements of argument structures appears to be a 

product of inquiry rather than a means of inquiry that implies the mediation of 

language is not focused (Cavagnetto, 2010; Cavagnetto & Hand, 2012; Cavagnetto, 

Hand, & Norton-Meier, 2010; Prain & Hand, 1996). In terms of science and science 

learning, language of science is not just a communication tool of acquiring scientific 

concepts; however, it is the basic purpose of constructing scientific concepts. Also, in 

this study, as mentioned later, learning scientific concepts is conceived as learning 

the uniquely and specifically constructed language of science as supported by the 

proponents of immersion approach.  

 

To sum up, in this study, argumentation aspect of the ABI implies that learners make 

knowledge claims, provide evidences for those claims, and critique those same 

claims and evidences by means of several communicative modes such as listening, 

writing and talking. Argumentation aspect of the ABI therefore focuses embedded 
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elements of arguments in generating knowledge claims by the aid of inquiry 

perspective and language perspective.  

 

1.4 ABI and Inquiry Perspective   

 

In immersion approach, as Prain and Hand (1996) asserted that pieces of argument 

should be embedded in instructional contexts in which students use the embedded 

elements of argument as a critical tool of building understanding scientific concepts. 

According to immersion orientation proponents, while students perform research 

activities similar to real scientists, they are involved in constructing their 

understanding around an argument framework (Cavagnetto, 2010; Cavagnetto & 

Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010; Prain & Hand, 1996). In 

other words, when students make their authentic research activities, they produce 

their own arguments from the research activities. In this sense, students are active 

participants of the research activities by generating their own questions, making 

intellectual contributions to the classroom discourse, collecting, analyzing and 

interpreting data, creating evidences, involving in social negotiations of meaning 

with other, and so forth. These are basic of classroom inquiry (Hofstein, Shore & 

Kipnis, 2004; Hofstein, Navon, Kipnis, Mamlok-Naaman, 2005; Keys & Bryan, 

2001; Maskiewicz & Winters, 2012; van der Valk & de Jong, 2009).       

 

In this sense, inquiry aspect considerably associates to the argumentation aspect. To 

illuminate, while students perform inquiry procedures, they are also permitted to 

construct their understanding around an argument framework (Cavagnetto, 2010; 

Cavagnetto & Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010; Prain & Hand, 

1996). In ABI approach, with inquiry activities, students must undertake data 

collection, analysis and interpretation processes of how they have to construct their 

argumentations about a research question they posed and explored (Cavagnetto, 

2010; Cavagnetto & Hand, 2012). It implies that, for the sake of students, being 

engaged in argumentation processes is not sufficient to produce scientific 

explanations. In an argumentative manner, students may pose claims, justifications, 
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warrants, counter-arguments and rebuttals. However, it may be more authentic in 

terms of science learning when students construct their arguments in a data-based 

and evidence-based manner (Cavagnetto, 2010; Ford, 2008; Gunel, 2006; Hand & 

Prain, 2006; Hand & Keys, 1999). When students gather, analyze and interpret data, 

they construct their own claims, justifications, warrants, counter-arguments and 

rebuttals that are specific to their learning groups. Put it differently, student-led 

arguments do not exist until they create them over the courses of inquiry procedures 

by means of the ABI (Cavagnetto, 2010; Cavagnetto & Hand, 2012).   

 

1.5 ABI’s in-class Reflections for the Inquiry Activities  

 

As mentioned, ABI approach deals with engaging students in inquiry-based science 

activities by allowing them to derive data-based and evidence-based arguments 

through data collection, analysis and interpretation (Cavagnetto, 2010; Cavagnetto & 

Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010). There are ways of 

actualizing immersion approaches (e.g., ABI) in classrooms. One of these 

approaches is ABI as an immersion experience (Cavagnetto, 2010; Cavagnetto & 

Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010; Keys, Hand, Prain, & 

Collins, 1999). ABI is generally used by researchers to activate students to do their 

own inquiries around an argument framework they developed (Akkus, Gunel & 

Hand, 2007; Gunel, 2006; Hand & Keys, 1999; Prain & Hand, 1996). The ABI 

approach provides teachers and learners a heuristic thinking template to guide an 

inquiry-based activity and their reasoning about scientific concepts. In terms of 

classroom discourse, a teacher and his or her students may engage in reasoning 

cycles in which students discover their own research questions, they pose their own 

claims and they have to generate their evidences by means of the immersed ABI 

activities.  

 

Actually, in an ABI activity, teachers should put forward students‘ everyday social 

languages by not criticizing them, but, teachers have to detect the fallacies of 

students‘ thought processes, and then make these fallacies available for all class 
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during instruction to initiate a whole group negotiation of meaning. When students 

understand and acknowledge that their everyday conceptualizations and reasoning 

are not sufficient in dealing with and resolving conflictions in their mind, they feel 

themselves to apply to collect, analyze and interpret data. Mentioned cognitive 

conflictions of students can be conceptual (e.g., ―If I drop different masses that they 

have same volume, which one reaches the ground first?‖), epistemological (e.g., 

―Why it is more reliable and valid to add other variables while generating a research 

question?‖) or ontological (e.g., ―Do we have genes or the genes are biochemical 

processes?‖ or ―which one is transferred: heat or temperature?‖). Before this, 

teachers should lead students to pose researchable, significant and distinctive 

research questions to guide them to a meaningful and illuminating data collection, 

analysis and interpretation procedures (Cavagnetto, 2010; Cavagnetto & Hand, 2012; 

Cavagnetto, Hand, & Norton-Meier, 2010; Keys, Hand, Prain, & Collins, 1999). As a 

whole, one of the most important ways of implementing a ABI activity is to create a 

learning environment in which distinctive research questions are explored by 

students. To illuminate, this may give teachers more opportunities to proliferate the 

social negotiation of meaning across the diverse research questions (Cavagnetto, 

2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010).  

 

1.6 ABI and Language Perspective   

 

Language aspect of this study also associates other two related aspects (i.e., 

argumentation and inquiry) and is located in the center of intersection. To our 

knowledge, both argumentation and inquiry are the core conceptual, epistemological 

and practical tools of scientist and science itself (Kuhn, 1992, 1993; Newton, Driver, 

& Osborne, 1999; Wenger, 1993). Argumentation and inquiry have been also 

familiar teaching concepts guiding teaching approaches or methods in science 

classrooms (Cavagnetto, 2010; Hand & Keys, 1999; Hand & Prain, 2006; Gunel, 

2006; Wallace, et al. 2004). In terms of linguistic perspective, however, there are 

differences for the ways of thinking and talking between scientists and learners 

(Leach & Scott 1995, 2000, 2002; Mortimer & Scott, 2003, Scott 1997, 1998). In a 
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brief sense, scientists and learners have different thinking systems that determine 

their ways of talking. In Vygotskian context, this implies an intimate relation 

between thought and language.     

  

In terms of science learning, Vygotsky (1987) defined two distinctive thematic 

contents: (1)spontaneous concepts involving learners‘ reasoning mostly without 

conscious and (2)scientific concepts as scientists‘ process views. Vygotsky (1978) 

claimed that ―spontaneous concepts are developed through everyday experience and 

communication and are formed aside from any process aimed specifically at 

mastering them‖ (Scott, 1997, p. 16). However, scientific concepts of learners are 

enhanced by means of true instruction as ―the birth of the scientific concept begins 

not with an immediate encounter with things but with a mediated relationship to the 

object‖ (Vygotsky 1987, p. 219). Based on this argument, Scott (1997, 1998) defined 

three social languages: everyday social languages of learners, social languages of 

scientists, social languages of school science.  

 

Everyday social languages of learners are described as their spontaneous concepts. 

These are used by learners to explain the events that occur around them. Learners, 

for instance, presume that ―plants feed from soil‖. Since a learner has observed the 

plants are in the soil and when s/he adds to soil some nutrients such as water, with its 

roots, the plants take them and grow up. A statement like ―plants feed from soil‖ is a 

misconception or alternative conception of a learner. In this sense, alternative 

conceptions can be seen equal to spontaneous conceptions as the basis of everyday 

social languages of the learners. However, in Vygotskian sense, alternative is not 

exactly matched with spontaneous (Vygotsky, 1978, 1987). To illustrate, scientists 

have their specific ways of thinking and talking styles for their specific purposes in 

generating scientific knowledge. For this example, an expert in plant physiology 

explains the feeding of plants by photosynthesis as an array of chemical processes 

and equations. Thus, scientists‘ different ways of thinking and talking are alternative 

to learners‘ everyday thinking and talking (Leach & Scott, 2002; Vygotsky, 1987). 

This also confirms that learners have their own everyday social languages or thinking 
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and talking styles in explaining the events occurred around them. The everyday 

social languages of learners are also alternative to scientists‘ social languages.  

 

In this context, language aspect defines when students appropriate another language, 

for instance, scientific terminology (Leach & Scott 1995, 2000, 2002; Mortimer & 

Scott, 2003, Scott 1997, 1998). In this study, appropriating another language 

describes learning phenomena or learning scientific concepts (Scott, 1997, 1998; 

Vygotsky, 1962, 1978). In a sociolinguistic manner, teachers should consider 

student-led arguments, ideas, opinions, sayings and scientists‘ formalized 

explanations when guiding students in abandoning their everyday languages that 

have less explanatory power compare to science concepts (Scott & Mortimer, 2002, 

2003; Scott, Mortimer, & Aguiar, 2006). However, teachers should also start their 

teaching activities by considering students‘ everyday languages or concepts when 

transforming them into more formal ones as scientific concepts (Leach & Scott, 

1995, 2000, 2002).  

 

In terms of this study, language aspect may also be illuminative why a teacher should 

use both dialogic and monologic roles in classrooms. Dialogic roles are necessary to 

ascertain student-led and mostly naïve ideas of phenomenon (Mortimer & Scott, 

2003; Scott, Mortimer, & Aguiar, 2006). Monologic roles are also essential when it 

comes to appropriate other language that scientist use. Therefore, there must be a 

linguistic order or transition from learners‘ languages to scientists‘ languages 

(Bakhtin, 1986; Bruner, 1985, 1990).   

 

In sum, this study explores both monologic and dialogic discursive roles. In a 

particular sense, the emergences and occurrences of teacher discursive roles 

(monologic and dialogic ones) were investigated in an intersection of three aspects of 

science classrooms: argumentation, inquiry and language. Thus, this study was 

dedicated to show how a teacher uses her specific discursive roles to shift students‘ 

thinking and talking systems in a sociolinguistic sense. How teachers‘ discursive 

roles modify this shifting or transition is explained below. 
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1.7 Teacher Discursive Roles and ABI Approach  

 

In classrooms teachers have discursive roles in order to attain effective teaching 

activities by the ABI. Teacher discursive roles can be seen as verbalizations, 

gestures, intonations, mimics or positioning in the classroom (Chin, 2006, 2007). 

Teacher discursive roles help teachers‘ pedagogical attempts to guide learners for 

meaning making (Lemke, 1990; Mortimer & Scott, 2003). In other words, teacher 

discursive roles refer to a communicative tool which helps students for meaning 

making of concepts in science classrooms (Leach & Scott, 2002; Scott, 1998).  

To be clear, teacher discursive roles can be described as all actions and behaviors of 

teachers used in implementing teaching activities. These actions and behaviors help 

students to attain in meaningful learning of concepts (Leach & Scott, 2002; Scott, 

1997, 1998). Teacher discursive roles can be seen in both teacher-centered and 

student-centered teaching approaches. (Edwards & Mercer, 1987; Lemke, 1990; 

Chin, 2007; McMahon, 2012). A teacher may play out more teacher-centered (more 

monologic) and/or more learner-centered (more dialogic) discursive roles to attain 

students to the goals of the activity. Recent studies reported the fact that for an 

effective science teaching activity both monologic and dialogic roles should be 

essentially played out by teachers (Scott, Mortimer and Aguiar, 2006).      

     

As mentioned above, teacher discursive roles can be categorized within two aspects: 

monologic roles and dialogic roles. Monologic roles refer to teacher discursive roles 

that teachers do not permit students to contribute to classroom conversations 

(Candela, 2005; Chin, 2006, 2007; Mameli & Molinari, 2013; Myhill, 2006; 

Lefstein, 2008; Lin, 2007; Lyle, 2008). Monologic roles may be emerged when 

teachers give information and evaluate the students‘ ideas against the canonical 

knowledge of science (Edwards & Mercer, 1987; Lemke, 1990; Chin, 2007; 

McMahon, 2012). In addition, teachers may pool, summarize and consolidate the 

ideas that those were previously negotiated during lecture (e.g., van Booven, 2015; 

Oh & Campbell, 2013; Louca, Zacharia, & Tzialli, 2012). Dialogic roles include 

teacher discursive roles that a teacher uses to facilitate students‘ verbal interactions 
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and intellectual contributions to the classroom conversations and shared and common 

knowledge (Burns & Myhill, 2004; Mercer, 2010; Mortimer & Scott, 2003) Dialogic 

teacher discursive roles may be clarification, elaboration and probing learners‘ ideas 

(Pimentel & McNeill, 2013; Ogborn et al. 1996; Leach & Scott, 2002; Mortimer & 

Scott, 2003; van Zee & Minstrell, 1997a). Teachers may also focus learners on focal 

aspects of activity and encourage them to monitor the classroom events 

(Christodoulou & Osborne, 2014; van Zee & Minstrell, 1997a). Teacher dialogic 

discursive roles may also be reflective discourse by throwing the responsibility of 

thinking back to the students (van Zee & Minstrell, 1997b; Crawford, 2000; Pimentel 

& McNeill, 2013) and engaging students to put the legitimizations of the evaluation 

of other‘s conceptual or procedural discourse (e.g., Christodoulou & Osborne, 2014; 

van Zee & Minstrell, 1997a). Additionally, teachers may act as challengers and seek 

for justified reasoning showing dialogic teacher discursive roles (e.g., Chin, 2006; 

Christodoulou & Osborne, 2014; Jadallah et al., 2011; McMahon, 2012; Simon, 

Erduran & Osborne, 2006). 

 

In a sociolinguistic sense, learning to use the language of science (social languages 

of science or scientist) and co-construction of science cannot be separated from each 

other as they are inherently same (Cavagnetto, 2010; Cavagnetto & Hand, 2012; 

Cavagnetto, Hand, & Norton-Meier, 2010; Prain & Hand, 1996; Wertsch, 1985, 

1991, 1998). Thus, in this study the concept of science teaching was conceived as 

promoting students to think (thought) and talk (language) similar to scientist in the 

presence of teacher discursive roles (Leach & Scott, 1995, 2000, 2002; Scott, 1998, 

1997; Scott & Mortimer, 2002).  

 

However, it is not a simple issue for teachers to lead students to appropriate an 

unfamiliar thinking and talking system. Relevant applications of some specific 

discursive roles are therefore expected from teachers to lead students to use other 

thinking and talking system during the ABI activities. Since, students have not a 

tendency in easily accepting or appropriating a different thinking and talking system 

(Engle & Conant, 2002; Lemke, 1990; Mortimer & Scott, 2003). To explain, when 
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students are faced with a new idea (e.g., scientific), they may see the new idea as 

belonging to others. In this sense, the purpose of teacher discursive roles can be open 

up problems/conflictions/contradictions, exploring student-led opinions and 

introducing the scientific story (Bakhtin, 1934; Mortimer & Scott, 2003). Over the 

course of an ABI implementation, students may see the new idea as half their own 

and half belonging to others. In this time, the purpose of the teacher discursive roles 

is to guide students to work with the new idea and support individual internalization 

(Bakhtin, 1934; Mortimer & Scott, 2003). Finally, at the end of the ABI activity, 

students may consider the new idea as completely their own. The aims of the teacher 

discursive role are to promote students to apply the scientific view and handing over 

the responsibility for its use (Bakhtin, 1934; Mortimer & Scott, 2003).   

 

As a whole, a teacher may support, lead and scaffold students to appropriate other 

thinking and talking systems as an alternative or even a better way to explain natural 

phenomena (e.g., Oliveira, 2010). In this context, a teacher must perform specialized 

discursive roles in carrying students‘ thought and language to different thinking and 

talking systems scientist have (Mortimer & Scott, 2003; Roth, 1996; Roychoudhury 

& Roth, 1996). However, there is little scholarly information which teacher 

discursive roles and how a teacher uses the discursive roles to engage students in the 

ABI activities (Cavagnetto, 2010; Oliveira, 2010). To sum up, in the context of this 

study, teacher discursive roles were explored when the teacher guide the students to 

change their everyday social languages into social languages of scientists when 

learners conducted their ABI activities. Therefore, first research question of this 

study was revealed as: Which types of teacher discursive roles were performed by 

the teacher over the course of in class-implementations of the ABI?  

 

1.8 Teacher Discursive Roles and Students’ Cognitions  

 

The effects of teacher discursive roles on students‘ cognition and the relations 

between teacher discursive roles and students‘ cognition were also explored in this 

study. Students‘ cognitions were examined in terms of their intellectual contributions 
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to the classroom discourses that were actualized within the ABI permitting the 

intersection of argumentation, inquiry and language (Cavagnetto & Hand, 2012; 

Gunel, 2006; Hand & Keys, 1999). In addition to intellectual contributions of 

students, their qualities were also explored in terms of cognitive pathways (Hand & 

Grimberg, 2009), argumentation structure (Martin & Hand, 2009; McNeill & 

Pimentel, 2010) and reasoning quality (Chin, 2006, 2007; van Booven, 2015). In a 

clearer sense, this study deals with the interactions among teacher‘s discursive roles 

and the quantities and the qualities of students‘ cognition.  

 

Quantities of student cognition stand for to what extent the students were able to 

make verbal contributions to the classroom discourse (Lefstein, 2008; Lefstein, Snell 

& Israeli, 2015). Quantity was important since if a group of students dominate the 

classroom talk by their pervasive voice, they may make intellectual contributions to 

the classroom discourse (Martin & Hand, 2009; McNeill & Pimentel, 2010; Pimentel 

& McNeill, 2013). However, the quality of the student talk was another issue for this 

study. Since, pervasive and dominative student talk might not be an indicator of 

quality classroom talk (Lefstein, 2008; Lefstein, Snell & Israeli, 2015). In other 

words, quantity may not always be decisive regarding to quality of classroom talk. In 

this context, one of the most important factors that arrange the relation between 

quantity and quality of classroom discourse is the teacher discursive roles (Leach and 

Scott, 1995, 2000, 2002; Molinari, Mameli, & Gnisci, 2013) that were deeply 

explored in this study in relation to students‘ cognition.  

 

1.9 Teacher’s Discursive Roles and Students’ Cognitive Contributions to the 

Classroom Discourse  

 

Quantitative aspects of the students‘ cognition refers to countable amounts of 

students‘ verbal contributions to the classroom discourse (Lefstein, 2008; Lefstein, 

Snell & Israeli, 2015). In an implementation, students may provide short responses 

that those are pitched at recall; lower order stages (Chin, 2006; 2007). These short 

responses can be ―Yes‖, ―No‖, ―I agree with you.‖ The short responses of students 
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may take a few seconds to utter (Lefstein, Snell & Israeli, 2015). An augmentation in 

the quantitative complexity or extension of student-led responses considerably 

depends on teacher‘s discursive roles (Jadallah et al., 2011; Lefstein, 2008). When a 

teacher uses some specific discursive roles (i.e. probing, clarifying, elaborating, 

counter-arguing, checking for evidence, prompt for evidence, monitoring, throwing 

the responsibility of learning to students), students may be promoted to make more 

enlarged and open-ended contributions to the classroom discourse (Lefstein, Snell & 

Israeli, 2015; Molinari et al. 2013).   

 

Aspects of enlarged and open-ended contributions of the students can be understood 

by means of the analysis of patterns of interactions or exchanges that are emerged in 

classroom discourse (Mortimer & Scott, 2003). To explain, the basic approach to 

fragment teacher-student exchange is triadic dialogue (Mercer & Dawes, 2014) 

denominated as Initiation-Response-Evaluation (IRE). In this formation of exchange, 

teacher initially launches a conversation through, for instance, a question, students 

then provides a response, and lastly teacher evaluation of the student‘s response 

occurs (Lemke 1990; Mehan 1979; Sinclair and Coulthard 1975). In the third turn 

teacher may provide an evaluation as well as offer a follow-up statement or another 

question, if not, give a feedback. Therefore, IRE may be changed into another format 

as IRF where F stands for follow-up or feedback.  

 

In this sense, previous scholars recommended structurally different patterns to put a 

new lens to monitor teacher-student discursive interactions, for instance; Initiate-

Response-Feedback/Follow-up (Mehan, 1979; Sinclair & Coulthard, 1975); 

Identification, Interpretation-Evaluation, Response (e.g. Louca, Zacharia, & Tzialli, 

2012) or open-ended patterns of interaction (Mortimer & Scott, 2003). As a 

consequence, IRE-based exchanges vary regarding their structural formations. To 

explicate, in classroom discourse, there may be more open-ended IRE-based 

exchanges (IRF, IRFRFRF…; F-move means follow-up questioning or constructive 

feedback) refers to the more co-constructive teacher-student discursive interactions. 

This permits more student voice in classroom discourse within a quantitative manner 
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(Mortimer & Scott, 2003). However, the more solid and closed IRE-based exchanges 

(displaying dominative IRE-based exchanges in classroom discourse) evoke the more 

one-way transmission of knowledge inhibiting any quantitative contribution of 

students to classroom discourse (Louca, Zacharia, & Tzialli, 2012).  

 

In this sense, students may be able to consider more than one aspect of the concept 

under negotiation and make relations between considered aspects for more extended 

responses, in turn generalizations. The second question of the study is: Which types 

of teacher discursive roles were played out by the teacher allowing enlarged 

quantitative cognitive contributions of the students over the course of the ABI 

implementations?  

 

1.10 Teacher’s Discursive Roles’ Influences on Students’ Cognitive Pathways  

 

Many scholars consider quantitative contributions of the students as the initial 

imperative while exploring their cognitive contributions‘ qualities. Recently, Martin 

& Hand (2009), McNeill & Pimentel, (2010) and Pimentel & McNeill (2013) 

reported that existing pervasive student voice through teacher discursive roles (i.e. 

effective and contingent teacher questioning) may permit more contribution of 

students to classroom discourse; in turn expand their cognitive operations. Main 

causal inference of these three studies was that when teachers actualize probing, 

clarifying, elaborating, and counter arguing, students may have more chances to 

manifest their voices in contributing to classroom discourse (Hogan, et al., 1999; 

Lam, et al. 2009; Martin & Hand, 2009). Accordingly, in these three studies, when 

students had probabilities to put up to classroom exchanges, eventually, for instance, 

their argumentations accomplished in higher stages as confirmed by other studies 

(Brown, et al. 2010a, 2010b; Furtak et al., 2010; Hardy, et al. 2010; Shemwell  & 

Furtak, 2010). As understood, quantitative accumulation of students‘ contributions 

may cause a qualitative shift in their cognitive contributions to the classroom 

discourse. 
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In terms of qualitative contributions, previously Chin (2006) and recently van 

Booven (2015) explored teacher discursive roles in related to students‘ cognitions 

with an analytical and fine-grained sense. They analyzed discursive couplets in an 

attached sense as teacher utterances > student cognitive operations. Chin (2006) 

found out that when teacher uses the evaluation move (third move of IRE-based 

exchange) in a supportive way instead of evaluative manner, students may access 

higher-order thinking operations as hypothesizing, evaluating, explaining, deducing, 

and predicting, compare to observing or recalling as lower-order thinking operations. 

Accordingly, van Booven (2015) proved that authoritative (traditional) teacher 

utterances as in the forms of teacher questioning accompanied with very limited 

cognitive (i.e., recalling), structural (i.e., pre-structural), and epistemological 

diversity (i.e., declarative knowledge) as pupils‘ cognitive operations. On the other 

hand, van Booven (2015) also showed that discursive sequences (co-constructivists) 

consisting dialogical teacher utterances are corresponded with very high cognitive 

(i.e., explain, evaluate), structural (abstract thinking) and epistemological diversity 

(strategic and procedural).  

 

There are other studies investigating the relations between teacher discursive roles 

and students‘ cognitions‘ qualities. According to Wells (1993), teacher may use 

conventional evaluative moves (third move of IRE-based exchanges) in a more 

productive and supportive ways encouraging students to contribute classroom 

discourse. When evaluative moves are changed into follow-up or feedback moves, 

students may be engaged in the cognitive processes of hypothesizing, evaluating, 

explaining, deducing, and predicting (Edwards & Westgate, 1994). When classroom 

events are dominated by pure evaluative forms of exchanges (i.e. direct affirmation, 

direct rejection, affirmation and direct instruction, rejection and direct instruction), 

students‘ cognitive operations may be pitched at only recall or remember levels 

(Edwards & Westgate, 1994; Elstgeest, 1985). Since, evaluative-based teacher 

questioning of ideas is used by teachers for only capturing students‘ knowledge and 

understanding about the content under discussion and finally assessing their 

knowledge against to canonical knowledge of science (Mehan, 1979; Lemke, 1990). 
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In addition, in co-constructivists/inquiry classrooms teacher questions may be open, 

serve to promote learners to undertake more cognitive responsibility for thinking 

about subject, in turn students responses become more sophisticated and cohesive 

(Chin, 2006; Mortimer, 1998; Mortimer & Scott, 2000; Mortimer & Scott, 2003; van 

Zee & Minstrell, 1997a; 1997b). 

 

Apart from aforesaid studies, the qualitative aspects of the students‘ cognition in 

relation to teacher discursive roles were investigated in a specific manner in this 

study. In ABI implementations, the participatory students were guided to gather, 

analyze and interpret data when answering their research questions that were 

composed by the true efforts of the students and teachers (Cavagnetto, Hand, & 

Norton-Meier, 2010; Grimberg, Mohammed, & Hand, 2004; Hand, 2008; Keys, 

Hand, Prain, & Collins, 1999). In ABI implementations, the students had 

opportunities to experience several cognitive pathways. They made observations, 

measurements and comparisons. They provided exemplifications of the phenomena 

under discussion. They proposed analogies and made clarifications. They used 

cause/effect relations. They made data-based and evidence-based scientific 

explanations derived from their own inquiry activities. They made judgements of 

others‘ claims, arguments, observation reports and the credibility of a data source. 

They also made inductive and deductive inferences from the discourse in the 

classroom. They also offered newer investigation designs to revise their peers‘ 

experimental designs. Abovementioned cognitive pathways were specific to the ABI 

implementations (Grimberg & Hand, 2009) and most of them are matched with 

critical thinking skills defined by most of the jurisdictions (Ennis, 2002, 2004, 2011; 

Facione, 1990). More importantly, in this study, mentioned cognitive pathways of the 

students were possible in the presence of some specific teacher discursive roles that 

were deeply examined in this study.  

 

To justify, Carlsen (1991), Wells (1993) and Westgate and Hughes (1997) made an 

open invitation for researchers to research into relations between teacher discursive 

roles and students‘ cognitive pathways. For further research, it is strongly requested 
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by several scholars that ―…a potential area for further research involves investigating 

the linkage between moves over stretches of discourse to find out whether some 

teacher moves are more enabling in evoking certain categories of student-moves, as 

well as to investigate the reciprocal relationship between adjacent moves.‖ (Chin, 

2007, p. 819). In other words, as purposed in this study, some specific teacher 

discursive roles may be associated with some specific cognitive pathways of the 

students. The third research question is therefore designed as: What were the patterns 

between the teacher discursive roles and the students‘ cognitive pathways over the 

course of the ABI implementations?   

 

1.11 Teacher’s Discursive Roles’ Impacts on Students’ Reasoning Typologies   

 

Reasoning quality was another aspect of the cognitive quality of the students 

investigated in relation to teacher discursive roles. Before explaining the relationship 

between reasoning quality of the students‘ as the one aspect of their cognitions‘ 

quality and teacher discursive roles, an important point must be explained. It is the 

differences between data, evidence and reasoning. As mentioned, this study‘s in-

class implementations were actualized within ABI activities. In ABI activities the 

students were promoted to pose their own research questions, then, collect, analyze 

and interpret data (Cavagnetto, Hand, & Norton-Meier, 2010; Grimberg, 

Mohammed, & Hand, 2004; Hand, 2008). Thus, all ABI implementations were 

carried out in an argument construction sequences or continuous cycles as ―questions 

> claims > evidences‖ (Cavagnetto & Hand, 2012). In other words, in the activities 

the students posed researchable questions, then proposed their claims and created 

their evidences (Hand, 2008; Keys, Hand, Prain, & Collins, 1999). In terms of given 

triplet cycles (questions-claims-evidences), there are alternative triplet cycles (i.e. 

claim > evidence > reasoning) that put a clear isolation between evidence and 

reasoning (McNeill, 2009; McNeill & Krajcik, 2008; McNeill, Lizotte, Krajcik, & 

Marx, 2006). In the NRC‘s (2007) Ready Set Science, claim, evidence and reasoning 

are explained as: Claim: What happened, and why did it happen?; Evidence: What 

information or data support the claim?; and Reasoning: What justification shows why 
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the data count as evidence to support the claim? (p. 133). This triplet considerably 

supported and advocated by many scholars (McNeill, 2009; McNeill & Krajcik, 

2008, 2011; McNeill, Lizotte, Krajcik, & Marx, 2006; McNeill & Pimentel, 2010; 

Pimentel & McNeill, 2013). It is clear in the NRC‘s (2007) arguments that reasoning 

occurs only at a defined point of classroom inquiry. Since, this implies that after 

collecting appropriate and sufficient evidences, students may be engaged in 

reasoning processes (McNeill, Lizotte, Krajcik, & Marx, 2006). However, reasoning 

must be throughout as a critical aspect of entire processes of inquiry activities. As a 

result, reasoning is undervalued to some extent if the evidence and reasoning are 

isolated (Cavagnetto & Hand, 2012). In here, the question is that how it is possible to 

merge with reasoning and evidence.    

 

The answer finds itself in the relationship between data and evidence in terms of this 

study. Data means in this study that the student-led observations and experimental-

based recordings. In ABI implementations of this study, what is seen and recorded is 

commonly accepted as being the data obtained from student-led inquiries. However, 

there should be a question to be asked that how being engaged students would use 

the gathered data? In a common sense, collected data does not speak. In other words, 

there must be a data analysis on the part of the students to produce original and 

group-specific evidences (Cavagnetto, 2010; Cavagnetto & Hand, 2012; Cavagnetto, 

Hand, & Norton-Meier, 2010; Keys, Hand, Prain, & Collins, 1999). Thus, there 

should be a transformation of data into evidence that needs reasoning (Cavagnetto & 

Hand, 2012). This shift or transformation is needed a cognitive work or effort on the 

part of the students that is considered as reasoning quality in this study. In other 

words, as Cavagnetto and Hand (2012) states ―…A student has to analyze and 

synthesize the data points into some coherent series. There are critical decisions that 

need to be made such as what to keep, what to discard, and how well the data points 

are connected. That is, data does not speak and so the learner has to apply some 

critical thinking and reasoning to be able to make decisions to produce the required 

evidence he/she needs to make an argument.‖ (p. 46). In this sense, within the scope 

of this study, data plus reasoning is conceived as evidence.    
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This transformation of data into evidence attaches importance in terms of research 

purposes of this study. Since, it has been commonly reported that students have 

serious difficulties in moving from a serious of observational or experimental data to 

generating logical lines of reasoning (Aikenhead, 2004; Bell & Linn, 2000; Hogan & 

Maglienti, 2001; Jimenez-Alexiandre, Rodriguez, & Duschl, 2000; Kuhn, 1991; 

Lizotte, Harris, McNeill, Marx, & Krajcik, 2003; McNeill et al., 2003; Sadler, 2004; 

Sandoval, 2003; Sandoval & Millwood, 2005). This also attaches importance since 

connecting the data points in some coherent manner means the students are able 

reason about the data in producing their evidences (Cavagnetto and Hand, 2012). 

Thus, the students‘ evidences are not separated from their reasoning. In the ABI 

implementations, the students had to renegotiate between their former ideas and 

arguments and with what they gathered as observations or experimental collections, 

which were their data. However, these were only possible and plausible under the 

guidance of the teacher who played out some specific discursive roles to promote the 

students to shift their data into evidences or their evidence-based reasoning. In this 

context, the fourth research question is: What were the patterns between the students‘ 

reasoning and the teacher‘s discursive roles during the ABI implementations?  

 

1.12 Teacher’s Discursive Roles’ Effects on Students’ Argumentation Structures   

 

Another aspect of students‘ cognitions‘ qualities was argument structure in terms of 

research goals of this study. When the teacher made more specific discursive roles 

during the ABI implementations, students were expected to manifest more 

sophisticated arguments/argument structures to persuade other activity groups 

(Cavagnetto & Hand, 2012) regarding their findings and data-based explanations are 

more plausible and scientific (Martin & Hand, 2009). In the ABI implementations, it 

was more possible to observe that students produced counter-arguments, rebuttals, 

alternative explanations against to canonical knowledge of science and peer groups‘ 

findings and explanations (Cavagnetto, Hand, & Norton-Meier, 2010; Grimberg, 

Mohammed, & Hand, 2004; Hand, 2008; Keys, Hand, Prain, & Collins, 1999). In 

this context, the teacher had to monitor and collide with alternative findings and 
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contradictory explanations of the students. In a specific sense for this study, it is 

considerably necessary to promote student to research into alternative or contrasting 

research questions to augment the scope of the negotiation of the meaning. It was the 

rule of higher quality ABI implementations in the context of this study (Cavagnetto 

& Hand, 2012). To advocate, as Cavagnetto and Hand (2012) summarized, ―…When 

procedures are uniform for all students, where data are similar and where claims 

match expected outcomes, then the reporting of results and conclusions often lacks 

opportunities for deeper student learning about the topic or for developing scientific 

reasoning skills.‖ (p. 48). In other words, when teachers guide students to alternative 

research questions that are varied in terms of being examined research variables; it 

implies that there may be more counter-arguments and alternative experimental 

conclusions of students that may be smashed in the whole group discussions 

enhancing the hierarchical complexity of the generated arguments structures 

(premise, claim, data, warrant, backing, rebuttal, qualifier) students proposed. This is 

all possible under the specific teacher discursive roles that were researched into in 

this study. The fifth research question is therefore designed as: What were the 

patterns between the students‘ argument structures and the teacher‘s discursive roles 

over the course of ABI implementations? As a whole, all research questions are 

listed below.     

 

1. Which types of teacher discursive roles were performed by the teacher over 

the course of in class-implementations of the ABI? 

2. Which types of teacher discursive roles were played out by the teacher 

allowing enlarged quantitative cognitive contributions of the students over the 

course of the ABI implementations?  

3. What were the patterns between the teacher discursive roles and the students‘ 

cognitive pathways over the course of the ABI implementations?  

4. What were the patterns between the students‘ reasoning and the teacher‘s 

discursive roles during the ABI implementations?  

5. What were the patterns between the students‘ argument structures and the 

teacher‘s discursive roles over the course of ABI implementations?  
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1.13 Significance of the Study 

 

This study has at the least four important facets to add to accumulation of science 

education literature in terms of classroom discourse. First, this study was conducted 

with a longitudinal sense; over a school year of the period of 2014-2015. Thus, it 

provided chances to observe an elementary science teacher who had been in 

transition from a known pedagogical posture (teaching by telling) to an unknown 

pedagogical zone (teaching through ABI). The expected and unexpected changes in 

the teacher‘s discursive roles therefore could be monitored and detected in a 

longitudinal sense. To support, one-shot, one-lesson studies may not capture the 

complexity of the dynamic relations between teacher discursive roles and students‘ 

cognition (Barnes, 2008). In his review Mercer (2010) also emphasized the same 

point: 

―Classroom education cannot be understood without due attention to the 

nature and functions of talk (and that means there must be a qualitative 

element to the analysis); that cultural and local norms shape the processes 

of teaching and learning; and that in the classroom, meanings are 

continually renegotiated through talk and interaction over variable 

periods of time. The implication is that one-off, ‗snapshot‘ studies of 

classroom talk are unlikely to yield as valid results as those which 

involve continuous and repeated observations, such as over a series of 

lessons.‖ (p. 3)  

 

Second, this study‘s outcomes regarding the changes in the teacher‘s discursive role 

patterns may have significance for elementary and middle school science teachers. 

To support, first in international scale, teachers have serious obstacles in 

implementing types of inquiry in their classrooms (Anderson, 2002; Johnson, 2006). 

Additionally, in national context, there have been changeovers in order to centralize 

students‘ voice in elementary science classrooms to attain internationally scaled 

reform-based standards of the teaching and learning (MoNE [Ministry of National 

Education], 2004a, 2004b, 2004c, 2004d). As a whole, a pedagogical awareness 

toward varieties and qualities of discursive roles will be scaffolding for teachers in 

becoming better implementers of learner-centered teaching. To advocate, ―…the 

careful observation of classroom life commonly reveals much of interest that will not 
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normally have been apparent to the teachers involved.‖ (Mercer, 2010, p. 3). 

However, at the least, teachers, as the external readers of the research materials, will 

be familiar with their essential and routine discursive roles by considering the 

outcomes of this study. They may also achieve a surface but a life-sustaining starting 

point in taking surrounding-teacher-talk into consideration while manufacturing 

teaching sequences by not ignoring their discursive roles (Leach & Scott, 2000, 

2002; Scott, 1997, 1998).   

 

Thirdly, designing and implementing higher quality professional development 

programs for elementary teachers are considerably crucial purposes for teacher 

educators (Ball & Cohen, 1999; Borko, 2004; Borko & Putnam, 1995; Spovitz & 

Turner, 2000). Howe and Abedin (2012) revealed out, after reviewed 225 studies for 

the last four decades of research into classroom discourse, we have still very few 

knowledge about discursive classroom events. They concluded that ‗…[O]ne key 

message is that much more is known about how classroom dialogue is organized than 

about whether certain modes of organization are more beneficial than others‘ (p. 

325). Accordingly, in another review, Mercer and Dawes (2014) advocated the fact 

that, training provided for teachers must be ameliorated in order to specify the 

authentic importance of classroom discourse. Accordingly, to our knowledge, very 

few initiatives have been undertaken by teacher educators in terms of modifying their 

theories and practices regarding teacher discursive roles such as questioning (e.g., 

Olievera, 2012). In this sense, characterizing teachers‘ discursive roles associated 

with students‘ cognitions may be guiding for the designers of professional 

development programs in arranging the context and content of their trainings in 

terms of classroom discourse.  

 

Lastly, ultimate purposes of science instruction for students are to engage them in 

scientific argumentation (Driver, Newton & Osborne, 2000, Duschl & Osborne, 

2002, Kuhn, 1993), to provide them true experiences for learning science concepts, 

and to promote them for gaining scientific literacy (BouJaoude, 2002; National 

Research Council [NRC] 1996). In this context, relations between teacher discursive 
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roles and students‘ cognition have been explored through either process-product 

paradigm (Brophy & Good, 1986; Mitzel, 1960) or sociolinguistic paradigm (e.g., 

Eastmen, 1975; Gumperz & Hymes, 1972). Proponents of process-product paradigm 

consider student outcomes as a function of teacher behaviors (Carlsen, 1991). 

Regularly, ―…This is done by constructing a taxonomy of teacher behaviors, 

counting (or experimentally manipulating and counting) these teacher behaviors over 

one or more lessons, and then correlating cumulative counts with individual student 

or pooled-class outcome measures.‖ (Carlsen, 1991, p. 157-158).  

 

On the other hand, sociolinguistic paradigm considers that relation in a different 

sense. Sociolinguistic research paradigm regards classrooms‘ contextual entities 

through the uses of divergent methodological approaches as conversation analysis 

and discourse analysis (Levinson, 1983; Stubbs, 1983).  

 

Each methodological paradigm has its own deficiencies and advantages in terms of 

exploring the relations. Process-product research pays attention to effects of each 

teacher discursive role on product variables like student achievement, argument 

structure or reasoning quality.  

 

Sociolinguistic research cares the discursive-interactive models to develop 

descriptions of how speakers interact within social settings. As Carlsen (1991) 

convinced, although two distinctive paradigms concern themselves with divergent 

issues regarding the teacher discursive roles and the relations between the teacher 

discursive roles and students‘ cognition, they may inform each other.  

 

With this rational, in the current study both paradigms‘ methodological lenses were 

used to capture a holistic understanding regarding the teacher discursive roles and the 

relations between the teacher discursive roles and students‘ cognitions. Exploring the 

types of the teacher‘s discursive roles and changing in patterns in these roles over the 

course time are required to use the lens of sociolinguistic research.  
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On the other hand, exploring the influences and relations of teacher‘s discursive 

strategies on the pupils‘ cognitive operations can properly be handled through the 

methods of process-product paradigm research. Thus, it is thought that this study‘s 

outcomes may be more valid and illuminative in terms of detecting crucial aspects of 

the teacher discursive roles relations.        
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CHAPTER 2 

 

 

LITERATURE REVIEW 

 

In this chapter, two sections were introduced. These are ―Argumentation‖ and 

―Classroom Discourse‖. Argumentation section included the place of argumentation 

in science education, inquiry-based instruction, and argumentation and ABI 

approach. Then, Classroom Discourse section was introduced through Vygotskian 

framework to understand classroom discourse, teacher discursive roles and the 

relations between the teacher discursive roles and students‘ cognitions. 

 

2.1 Perspectives of Argumentation 

 

There are two overarching perspectives in locating the place of argumentative 

discourse or argumentation in science classrooms (e.g., Jimenez & Erduran, 2008). 

The first is related to shed light on the importance of discourse in the construction of 

knowledge of science (Knorr-Cetina, 1999; Latour & Woolgar, 1986). The second is 

sociocultural perspective (Vygotsky, 1978; Wertsch, 1991) that refers to social co-

construction of meaning among communities of practice and also advocates higher 

mental reasoning and meaning making are maintained from interpsychological plane 

(social) to intrapsychological plane (individual). This study adopted the second 

perspective.  For instance, in terms of argumentative discourse, learning science in 

schools means thinking and talking about science that has its own modes of 

communication typologies (Lemke, 1990; Mason, 1996) actualized in particular 

communities (scientists‘ communities), for particular purposes (i.e., grounding 

theories, laws of nature).   
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2.2 Two Theories of Education Influencing Meanings of Argumentation  

 

There are two waves of constructivism have influenced the definitions of 

argumentative discourse. It is therefore more plausible to discuss the waves prior to 

introducing meanings of argumentative discourse. To our knowledge, Piaget‘s 

―psychological or cognitive constructivist‖ perspective deals with meaning as 

constructed by the individual (Miller, 2002). He theorized a sequence of cognitive 

stages that all human beings have. There was a special concern for Piaget; the logic 

as the construction of universal knowledge that is not expected to be acquired 

directly from environment. According to Piaget (1971), a person‘s knowledge comes 

from reflecting on and coordinating her own cognitions or thoughts, but not from 

mapping external reality. Despite Piaget evaluated social environment as an 

important external factor, he never had the idea that social interactions are the main 

mechanism for changing thinking (Moshman, 1997). It is named as the first wave of 

constructivism as solo constructivism or Piagetian constructivism (Paris, Byrnes, & 

Paris, 2001).  

 

In this study another type of constructivism as the ―second wave of constructivism‖ 

was preferred. It is ―Vygotsky‘s social constructivism‖. According to Vygotsky, 

social interactions, cultural-historical tools and activities of the society shape 

individuals‘ cognition and learning (Vygotsky, 1978, 1987). By engaging a range of 

social activities with others, learners may select, appropriate and internalize the 

expected outcomes (phenomena) that are generated by thinking and talking together 

in a community (i.e., lab workers, classrooms, room of taxi drivers). In detail, on the 

interpsychological plane, members of a specified community perform various social 

languages (Bakhtin, 1986) and other semiotic mechanisms (such as symbols, 

diagrams, graphics, gestures, intonations, and mimicking) as in the forms of speech 

genres (Wertsch, 1991) to produce a situated meaning (Rogoff, 1990; Vygotsky, 

1981; Vygotsky, 1978). Then, following the internalization of the produced 

phenomena among group members, individual thinking is played out on the 

intrapsychological plane (Vygotsky, 1981; Vygotsky, 1978). In this context, learning 
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phenomena is thought to be actualized from social systems, (i.e., learning 

communities as classrooms) to individual cognition of a member of that community 

(Lemke, 1990; Mercer & Dawes, 2014). In other words, as Vygotsky (1981) 

emphasized, the higher mental functions first appear in a public space before 

becoming private and internal.  

 

As a note, this study was executed under the fundamental assumptions of Vygostkian 

social constructivism that explains the development of human cognition by 

considering both external and internal direction. As a note, internalized phenomena is 

the expected and later outcome of a culturally-influenced and socially-regulated 

process in which social negotiation of meaning is primarily performed by collective 

efforts of members of community of practice (Palincsar, 1998; Prawat, 1996). Now, 

it is more plausible to make some constitutive definitions of argumentation, since, I, 

as a researcher, could place the paradigm in which the researcher have explored the 

some aspects of the reality. 

 

2.3 Understanding Argumentation and Its Recognized Forms  

 

Argumentation may have a very different meaning in terms of its everyday usage as 

it has been defined as war of ideas (Cohen, 1995). Bachelard (1968) stated the point 

that if two persons desire to really understand themselves, they first contradict each 

other. As a metaphor, the social or natural truths are the children‘s of argument 

(Bachelard, 1968, p. 114). Thus, argumentative discourse can be considered a 

systematic and deliberate way of resolutions of contradictions by social re-

negotiations of meaning among the members of a community of practice (Osborne, 

2012). Accordingly, van Eemeren and Grootendorst (2004) evaluated argumentative 

discourse as a process in which ―…verbal, social and rational activity aimed at 

persuading a reasonable critic of the acceptability of a standpoint by putting forward 

a constellation of propositions justifying or refuting the proposition expressed in the 

standpoint.‖ (p. 1). Thus, argumentative discourse is a social activity, mediated by 
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language and it must be rational since it is the core practices of knowledge co-

construction.  

 

When defining argumentation, some researchers put a distinction between 

―argument‖ and ―argumentative discourse‖ (e.g., Kuhn & Udell, 2003; Osborne, 

Erduran, & Simon, 2004). To support, Jimenez-Alexiandre and Erduran (2008) 

stated that ―…we use the terms argument for the product, statement or piece of 

reasoned discourse and argumentation or argumentative discourse for the social 

process or activity.‖ (p. 12). In other words, argument is not the synonymous with 

the argumentation. Since argument amounts to content or substance of the argument 

comprised of claims, data, warrants, and supporting evidences while argumentative 

discourse refers to the process of arguing (Osborne, Erduran, & Simon, 2004). 

However, in this study argument and argumentation is considered in a different 

sense. First, arguments do not exist until we create them. A social negotiation of 

meaning refers to creation of an argument. Thus, an argument should not be a 

concrete content or substance of argumentation processes. In other words, as 

Cavagnetto and Hand (2012) asserted that ―the production of any argument involves 

a learner/participant in negotiating publically and personally across a variety of 

settings. These include observations, written text (reading), oral text (debate), and in 

the construction of written text (written report)‖ (p. 45). To support, when a learning 

group handles, for instance, an inquiry-based activity, they may produce their 

knowledge around an argument by collecting, analyzing and interpreting their own 

data. They have also common intellectual efforts in transforming data to evidence by 

overcoming a cognitive work that is reasoning (Cavagnetto, Hand, & Norton- Meier, 

2010). Thus, argument is not the end product of a process such as arguing; rather it is 

the main mediation apparatus of knowledge co-construction (Hand, 2008). In other 

words, argumentation may not mean to learning to use some structural pieces of an 

argument such as claim, data, warrant or backing, rather it refers to create a new, 

group-specific and contextually-influenced language to speak up the scientific 

notions (Norris & Philips, 2003). Argumentation can be actualized in different 
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recognized forms. If an argumentation of a teacher excludes students‘ voices it is 

rhetorical (Kuhn, 1991) or didactical (Boulter & Gilbert, 1995).  

 

A rhetorical form of argumentation means that a teacher has a monolog in the 

classroom. In the monolog teacher presumably asks questions and listen students‘ 

responses. However, she does not permit to a social interaction of students or if there 

is an interaction it is one-way in terms of topic under discussion. In other words, 

even though there is interaction, only one aspect of the reality is considered and 

dominates classroom talk (Mortimer, 1998; Mortimer & Scott, 2003). Another form 

of argumentation can be dialogical or multivoiced (Driver, Newton & Osborne, 

2000; Mortimer, 1998). In this sense, in terms of classroom discourse, argumentation 

is played out amongst alternative points of views. The dialogicity thus refers to 

existing alternative or contradictive points of views or arguments in the middle of 

classroom (Mercer, 1995, 2000; Mortimer, 1998; Mortimer & Scott, 2003).   

 

Another similar form of argumentation was created by van Eemeran et al. (1996). 

They recognized three forms of argumentation: analytical, rhetorical and dialectical. 

Analytical forms of argumentation imply that argumentation is a relevant tool for 

formal reasoning or logic. In a mechanistic perspective, analytical forms of 

argumentation refers to whether a conclusion is attached to its logically given 

premises (i.e., inductive or deductive logic). Rhetorical and dialectical forms of 

argumentation of van Eemeran and colleagues (1996) are highly similar to Kuhn‘s 

(1991) and Boulter & Gilbert‘ (1995) definitions.   

 

In terms of classroom discourse, another lens can be used to categorize the forms of 

argumentation. Forms of argumentation can be grouped into four stages by taking the 

term classroom discourse or communicative approach into consideration (Mortimer 

& Scott, 2003). In a non-interactive/authoritative form of argumentation, teacher may 

introduce an idea to her audiences by not permitting any interaction among students. 

In an interactive/authoritative form, teacher may permit students to express 

alternative or contradictory points of view. But only teacher has right the 
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legitimization of arguments. Thus, only one point of view, the teacher‘s view, is 

followed and acknowledged. In a non-interactive/dialogic form, there may not be 

interactions between teacher and students. But teacher may welcome alternative or 

contradictory points of views. In here, the important point is to consider alternative 

points of views even though there is no interaction between students and teacher. 

Lastly, in an interactive/dialogic form, teacher and students have close discursive 

interactions by taking alternative or contradictory points of ideas into account 

(Mortimer, 1998; Mortimer & Scott, 2003).         

 

2.4 Science Argumentation in School Settings  

 

There is growing body of literature regarding argumentation indicating its current 

place in classroom settings (Driver, Newton, & Osborne, 2000; Duschl & Osborne, 

2002; Kelly & Duschl, 2002; Kelly & Takao, 2002; Martins, Mortimer, Osborne, 

Tsatsarelis, & Jimenez-Aleixandre, 2001; Zohar & Nemet, 2002). Both international 

and national communities of education acknowledge the vital place of argumentation 

in science education (Australian Curriculum, Assessment and Reporting Authority 

[ACARA], 2009; Ministry of National Education [MoNE], 2005; National Research 

Council [NRC], 2007; Organization for Economic Co-operation and Development 

[OECD], 2003). Contributions of argumentation to science classrooms are shown in 

Table 1.  

 

As summarized from Table 1, students may have culture of doing science as scientist 

practice by means of argumentation. Also, if students are leaded to think and talk 

similar to scientists, they may enable to produce scientific arguments derived from 

their authentic in-class inquiries. By means of ABI, students may be scientifically 

literate by appropriating social languages of sciences. Engaging in argumentation is 

also beneficial in comprehending scientific concepts and scientific reasoning, gaining 

a real image of scientist, science and epistemic understanding toward science. 
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In this study, particularly Cavagnetto, (2010), Norris & Phillips (2003), Hand & 

Keys (1999) and Driver, Newton & Osborne‘s (2000) perspectives were taken into 

account regarding the executive function of argumentative discourse in science 

classrooms.  

 

For this study, it was investigated how the teacher and the students collectively and 

socially interacted (Driver, Newton & Osborne, 2000) in order to derive their own 

arguments from the ABI activities (e.g., Hand & Keys, 1999). In this sense, the 

teacher undertook some discursive roles in order to convince students to use new 

talking and thinking system scientists have (e.g., Norris & Phillips, 2003). In 

addition, the students undertaken a cognitive work (measuring, negotiating, counter-

arguing, inductive reasoning, etc.) when they actualized their inquiries around an 

argument. Thus, the teacher‘s discursive roles could be related to the students‘ 

cognitive operations.      

 

Table 1. Contributions of Engagement in Argumentation  

 

Researchers 
Defined contributions of argumentation to science 

classrooms 

Dawson & Venville (2010); Jiménez-

Aleixandre & Erduran, (2008); 

Tiberghien, (2008) 

Being engaged in scientific culture, learning the thinking 

ways of scientists by practicing and modelling their 

works    

Cavagnetto, (2010); Norris & Phillips 

(2003), Hand & Keys (1999)  

Learning scientific inquiry, scientific literacy, language 

of science  

Lawson, (2010), Zhou (2010) 
Promote students‘ scientific reasoning and conceptual 

understanding of science  

Driver, Newton & Osborne (2000) 

Promoting students to develop an accurate image of 

science, to understand scientific knowledge is socially 

constructed, to have competence in resolutions of 

controversial issues  

Osborne, Erduran & Simon (2004) 

Engaging learners in the coordination of conceptual and 

epistemic goals, making student scientific thinking and 

reasoning observable for teachers that allows them 

formative assessment opportunities 
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In addition to above-mentioned contributing aspects of engagement in 

argumentation, nation-specific instances can also be mentioned confirming the value 

of argumentation in science education. In many countries‘ science curriculum (e.g., 

Spanish National Curriculum, Secondary Science Curriculum of Africa, Israel‘s 

Harari Report, The Curriculum Council of Western Australia, Taiwan‘s Science and 

Life Technology Curriculum Standards, Chilean National Science Curriculum) 

argumentation has been gained its place and value in an explicit manner (Jimenez-

Alexiandre & Erduran, 2008). Particularly for Turkish context, the place of 

argumentation has been ameliorated especially within middle-school levels. The 

goals in the middle-school science curriculum of Turkey were linked to 

argumentation in many aspects:  

 

1. To encourage students‘ argumentation and evaluation of alternative ideas, 

2. To mediate debates and activities in a way so as to allow for the possibility of 

students‘ own constructions of scientifically accepted views and mindsets…, 

3. To encourage students‘ skills in generating hypotheses and alternative 

interpretations in explaining phenomena (MoNE, 2005, p. 15, Jimenez-

Alexiandre and Erduran‘s translation, 2008, p. 18).  

 

In the context of curriculum goals, it would be valuable to explore the teacher 

discursive roles facilitating students in generating and evaluating alternative science 

arguments (first goal); in an authentic ABI setting in which students had 

opportunities of deriving their own arguments from the activity (second goal); by 

persuading each other through advocating their own claims by evidences (third goal).  

 

2.5 The ABI Approach  

 

Cavagnetto‘s (2010) summarized that there are three interventional approaches in 

terms of performing argumentative discourse in science classrooms:  immersion 

approach, structure approach, socio-scientific approach. The first interventional 

orientation of learning scientific argument has been supported by distinctive aspects 
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or methods. ABI approach is one of methods of guiding students in order to perform 

embedded element of argument in science classrooms (Hand & Keys, 1999). In this 

study, the teacher and the students adopted the ABI approach in order to engage in 

scientific argumentation Other two examples of presenting students embedded or 

immersed elements of argument are Clark and Sampson‘s (2007) personally seeded 

discussions and Keogh and Naylor‘s (1999) concept cartoons. Personally seeded 

discussions is maintained by means of a computer program that enables students to 

determine which explanation among others shows the phenomena best over the 

course of engaging in dialogues. Concept cartoons provide scenarios including 

common alternative conceptions of students as a means to produce serial dialogues 

incorporating cognitive contradictions. All approaches under this title (i.e., embedded 

elements of argument) aim to lead students to better comprehend the science content 

and epistemic criteria of science (Cavagnetto, 2010; Cavagnetto & Hand, 2012). 

 

The second orientation to learning argumentation adopts a method that students are 

explicitly taught the structure of argument, then, they are expected and required to 

apply such structures. Within IDEAS project (Erduran, Simon, & Osborne, 2004; 

Osborne, Erduran, & Simon, 2004; Simon, Erduran, & Osborne, 2006) the structure 

orientation has been proliferated. Another contribution comes from the authors who 

advocate Claims-Evidence-Reasoning triad as the basic structure of an argument that 

should be directly taught to students (McNeill, 2009; McNeill, Lizotte, Krajcik & 

Marx, 2006; McNeill & Krajcik, 2008). The two groups advocating structure 

orientation centralized Toulmin Argument Pattern (1958) as a way of both teaching 

argument structure to students and analyzing arguments of students (Cavagnetto, 

2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010). All of 

the studies within structure orientation have advocated the idea that thinking and 

talking through the basic structures of argument are the ways of scaffolding critical 

thinking and student inquiry.  

 

The third orientation to learning scientific argumentation is carried out by guiding 

students to engage in negotiations of socioscientific issues that have social, cultural, 
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political, economic and scientific aspects (e.g., Walker & Zeidler, 2007). In this type 

of orientations of learning argumentation, science-society-technology related 

contexts are created to invite students engage in argumentative discourse 

(Cavagnetto, 2010). The proponents of this orientation have advocated the idea that 

engaging in socio-scientific argumentation support students to acquire the social, 

cultural and technological components. The components regulate scientific 

applications that are inherently controversial such as labelling genetically modified 

foods or cloning (Fowler, Zeidler, & Zeidler, 2009; Sadler, Chambers, & Zeidler, 

2004). 

 

2.6 Choosing Among Three Approaches and Its Relevancy to the Study 

Purposes 

 

This study was conducted under the assumptions of immersion approach. In this 

study, ABI was performed. There were two major reasons why I preferred the 

immersion approach for the sake of this study.  

 

There are two main divergences between immersion approach and structure 

approach. First, the proponents of structure approach (e.g., Osborne, et al., 2004; 

Simon, et al., 2006) put a concrete distinction between ―learning of language of 

science‖ and ―generating scientific arguments‖. To explain, proponents of structure 

approach are of the idea that the structural perspective of argument (data, claim, 

warrant, backing, and rebuttal) must be learnt and internalized prior to generating 

scientific arguments (Halliday & Martin, 1993; Osborne, et al., 2004; Simon, et al., 

2006).  It is not acceptable for Gee (2004) who does not put isolation between the 

learning of language of science and doing science. According to Gee (2004) 

language of science cannot be considered just as a communication tool for scientific 

communities. Since, it [language of science] is the production of science.   

 

Indeed, Gee (2004) refers to intimate relation between the thought and language. Put 

it differently, learning science amounts to learning language of science (Scott, 1997). 
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Thus, learning how to use the language of science cannot be separated from learning 

science (Hand & Prain, 2006; Klein, 2006). To support, Prain and Hand (1996) 

asserted the idea that structural components of argument should be embedded in 

contexts in which inquiry is undertaken by students. Students use the embedded 

elements of argument as a critical tool of building understanding science content. To 

support, according to immersion orientation proponents, while students perform 

authentic inquiry similar to real scientist, they are also to construct their 

understanding around an argument (Cavagnetto, 2010; Cavagnetto & Hand, 2012; 

Cavagnetto, Hand, & Norton-Meier, 2010; Prain & Hand, 1996). In other words, as 

Cavagnetto and Hand (2012) summarized that ―Having students use science 

argument within the context of the topics that they have to build understanding of 

means that students are not separating the concept of argument from how knowledge 

is constructed in science.‖ (p. 43).  

 

Another important aspect of the divergence between structure approach and 

immersion approach is occurred due to the relations among the substructures of an 

argument as Claim, Data, Evidence, and Reasoning. In most studies, the proponents 

of the structure approach provided well-prepared data or evidences in prompting 

students to come to a conclusion while grounding their claims (Cavagnetto, 2010). In 

other words, most interventions of structure approach did not permit students to 

gather, analyze and interpret data (Cavagnetto, 2010; Cavagnetto & Hand, 2012). 

When it is the case, the proponents of structure approach have adopted a mechanistic 

perspective of argumentative language through reducing the argument construction 

as an end product of inquiry processes but not a means of inquiry (Cavagnetto & 

Hand, 2012). On the other hand, within immersion activities students have to carry 

out data collection, analyze and interpretation in order to derive an argument from 

the activity they undertake (e.g., Hand & Keys, 1999). In other words, the proponents 

of immersion approach have emphasized the point that in what ways students come 

from an inquiry activity to ground an argument as a consequence of exploration 

processes (Cavagnetto, 2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, & 

Norton-Meier, 2010; Prain & Hand, 1996).   
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As an important note, data and evidence should be isolated in generating an 

argument from an ABI activity. Since, the divergence between structure approach 

and immersion approach occurs in the different interpretations of data and evidence. 

To illustrate, if you provide existence evidences to students, they do not need to 

collect, analyze and interpret data in grounding their arguments. Instead, students 

should be engaged in discursively-guided argument-based inquiries where they 

transform their collected data into evidence. Cavagnetto and Hand (2012) explicated 

this transformation in a more comprehensive manner in terms cognitive operations 

that were followed in a closer way in this study: 

 

―Shifting from data to evidence requires us to engage in cognitive work. A student 

has to analyze and synthesize the data points into some coherent series. There are 

critical decisions that need to be made such as what to keep, what to discard, and 

how well the data points are connected. That is, data does not speak and so the 

learner has to apply some critical thinking and reasoning to be able to make decisions 

to produce the required evidence he/she needs to make an argument. Thus, data plus 

reasoning result in evidence.‖ (p. 46). 

 

In this sense, it would be more plausible to investigate the teacher discursive roles 

and the relations between the teacher discursive roles and students‘ cognition within 

the bounds of immersion approach to see the cognitive operations of students that 

were explicated by their teacher‘s discursive roles when students conducted their 

inquiry-based activities around an argument, not by a given argument structure. Put it 

differently, reasoning of students could be more visible when they changed the data 

into their own evidences by the help of the teachers‘ discursive roles. To sum up, 

based on abovementioned reasons and justifications, immersion approach was 

considered in framing in-class activities where the teacher discursive roles and the 

relations between the teacher discursive roles and the students‘ cognitions were 

hunted.            

 

2.7 Basics of the ABI Approach 
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The ABI approach is a researched-based frame of science inquiry activities based on 

argument-based discursive interactions between teacher-student and student-student 

(Hand & Keys, 1999). The ABI approach offers an intersection of inquiry, 

argumentation and language (Keys, Hand, Prain, & Collins, 1999). The ABI 

approach presents a concrete framework to lead students‘ inquiry activities and 

provides metacognitive support to encourage students to reason about data when 

creating their own evidences in a heuristic sense (Cavagnetto & Hand, 2010).   

 

Table 2. Teacher and Student Template of the ABI*  

 

A template for teacher-designed activities to promote 

laboratory understanding 
A template to scaffold students 

1. Exploration of pre-instruction understanding through 

individual or group concept mapping 

1. Beginning ideas-What are my 

questions? 

2. Pre-laboratory activities, including informal writing, 

making observations, brainstorming, and posing questions 
2. Tests-What did I do? 

3. Participation in laboratory activity 3. Observations-What did I see? 

4. Negotiation phase I – writing personal meanings 

for laboratory activity (e.g., writing journals) 
4. Claims-What can I claim? 

5. Negotiation phase II – sharing and comparing data 

interpretations in small groups (e.g., making group charts) 

5. Evidence-How do I know? Why am 

I making these claims? 

6. Negotiation phase III—comparing science ideas 

to textbooks or other printed resources 

6. Reading-How do my ideas compare 

with other ideas? 

7. Negotiation phase IV—individual reflection and 

writing (e.g., creating a presentation such as a poster or 

report for a larger audience) 

7. Reflection-How have my ideas 

changed? 

8. Exploration of post-instruction understanding through 

concept mapping 
 

*Modified from Cavagnetto & Hand (2012, p. 47) 

 

There are two templates of the ABI approach. One is for teachers‘ preparations for 

ABI; another is for students‘ in-class science inquiry activities (see Table 2). The 

teacher template provides teachers a pedagogical and conceptual reasoning tool to 

prepare themselves for in-class argument-based activities. Indeed, teacher template is 
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a tool of teacher learning for teaching. Because the designers of the ABI are of the 

idea that teachers‘ learning are similar and prior to students‘ learning. For instance, 

over the course of preparations for ABI activities via teacher template, teachers 

firstly have to design a comprehensive concept map in order to make the aspects and 

the directions of the negotiations of meaning with their students.    

 

The ABI approach consists of a bridge between informal ways of expressions in 

written modes for students‘ constructions of science understanding (i.e., students‘ 

own questions, or their everyday social languages) and more formal public modes 

refers to canonical forms of scientific knowledge (social languages of science). 

Student template leads students to generate questions, claims and evidence for their 

argumentations. In implementation of the ABI approach, students first compose their 

own questions after an initial negotiation of meaning by the discursive roles of 

teacher. Then, they put their claims addressed in their research questions. Finally 

they have to support their claims by evidences that are derived from data collection, 

analysis and interpretation. It also prompts students to compare their reasoning with 

their peers. Information in textbooks, Internet, or other supporting sources can also 

be used by students to redefine their everyday social languages around the social 

languages of science (see also Table 2). In a metacognitive sense, by means of the 

ABI approach, students have chances to make self-reflections on their mind change, 

reasoning change and argument change in the presence of other knowledge sources 

(i.e., other groups‘ findings).     

         

Even though the ABI approach offers a well-designed laboratory science inquiry 

format, it is not a conventional one as Cavagnetto and Hand (2012) declared ―Instead 

of responding to the five traditional sections, purpose, methods, observations, results, 

and conclusions, students are expected to respond to prompts eliciting questioning, 

knowledge claims, evidence, description of data and observations, methods, and to 

reflect on changes to their own thinking.‖ (p. 48). In a sociolinguistic manner, the 

ABI approach focuses on the collective nature of science inquiry activities. Within 

the science inquiry activities of ABI approach, learners are required to engage in a 
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continuous cycles of renegotiations of meaning. There is no one cycle within the ABI 

approach, but there are an array of cycles permitting both students and teacher to 

embrace the subject matter in a holistic sense. Since, every analytical negotiation 

cycle (i.e., including cognitive contradictions and resolutions of the conflictions by 

data collection, analysis and interpretation) are intentionally connected to further 

cycles of negotiation of meaning. 

Moreover, the ABI approach was designed within an argumentative sense. There 

must be a discourse between students‘ personal explanations or observations and 

contributions of the broader group whose member tested counter observations and 

alternative explanations. In other words ―…Learners are encouraged to make explicit 

and defensible connections between questions, observations, data, claims, and 

evidence. When students state a claim for an investigation, they are expected to 

describe a pattern, make a generalization, state a relationship, or construct an 

explanation.‖ (Cavagnetto & Hand, 2012, p. 48). In relating to this study, by means 

of the ABI approach, the teacher had chances to exhibit diverse discursive roles in 

permitting her students to carry out higher-order thinking as inductive and deductive 

reasoning. 

 

To sum up, the ABI approach is a kind of teaching sequence in the intersection of 

inquiry-argumentation-language. In a clear sense, the ABI encourages students‘ 

engagement in instructional contexts in which they have an investigative agenda for 

laboratory work, framing questions, suggesting methods to address these questions, 

and performing relevant investigations. However, in the absence of diverse and high 

quality forms of teacher discursive roles, ABI approach cannot be treated in a 

productive manner. This important point was declared by Cavagnetto and Brian 

(2012): ―When procedures are uniform for all students, where data are similar and 

where claims match expected outcomes, then the reporting of results and conclusions 

often lacks opportunities for deeper student learning about the topic or for 

developing scientific reasoning skills. To address these issues the ABI is designed to 

provide scaffolding for purposeful thinking about the relationships between 

questions, evidence, and claims.‖ (p. 48).  
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Leach and Scott (2002) also focused on Cavagnetto and Brian‘s (2012) point. They 

argued that ―researchers tend to attribute improvements in students' learning to the 

effectiveness of the sequence of teaching activities, giving little explicit attention to 

the teacher's role in staging those teaching activities, in the social context of the 

classroom.‖ (p. 116). In other saying, there is no room to underestimate teachers‘ 

discursive roles that surround any teaching sequence (Leach & Scott, 2002; Scott, 

1998). In other words, teachers‘ surrounding talk has a key role in enlarging the 

scope of the students‘ intellectual contributions to the classroom discourse (Chin, 

2006, 2007). Thus, it would be considerably important to detect teacher discursive 

roles played out during the ABI activities in estimating related cognitive operations 

of students as the main purpose of this study.      

      

2.8 Research on the ABI Approach 

 

ABI-related studies can be grouped into three research aspects (Brian & Hand, 

2012). Three groups of research studies are summarized in Table 3. First, 

effectiveness of the ABI approach on students‘ science learning is not for only higher 

achievers. However, particularly lower achievers may be benefited from the ABI 

approach. Accordingly, the ABI approach was found to be more appropriate for 

disadvantages groups (i.e., females, low-achieving students). It is also verified that 

the ABI approach is better compare to conventional methods of teaching particularly 

for conceptual understanding. In addition to this, the ABI approach was found to be 

relatively relevant across teaching groups (from elementary to university learners). 

The prominent outcome of the ABI studies related to this study is that teachers‘ 

discursive roles‘ quality had deeper impact on the effectiveness of the ABI 

implementations, in turn student outcomes such as conceptual learning and 

reasoning.       

 

In terms of this study, there were both higher- and lower-achieving students in the 

classroom when the teacher conducted the ABI approach. However, the teacher 

carried out varied discursive roles in encouraging whole members of the class to 
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contribute to classroom discourse. The teacher made also readjustments of the 

existence classroom culture by modelling specific behaviors (listening actively a 

student, giving priority student ideas by not interrogating whether it was plausible). 

Thus, the teacher tried to create an intellectually comfortable classroom environment 

to invite students to contribute the classroom discourse. 

 

Table 3. Related Studies of the ABI Approach 

 

Types of the 

study 
Researchers Main findings 

The ABI vs. 

traditional 

Akkus, Gunel, & 

Hand (2007) 

The variance regarding achievement among students was 

reduced, the ABI is supported that it is effective for all 

learners (higher- vs. lower-achievers) in the classroom  

Quality of 

implementation 

of the ABI 

Rudd, 

Greenbowe, & 

Hand (2007) 

A statistically significant association between higher 

explanation scores and the ABI format.  

Hohenshell & 

Hand (2006) 

After completing the summary writing activities the ABI 

students scored significantly better on conceptual questions 

than the control students. 

Poock, Burke, & 

Hand, (2007) 

The quality of implementation impacts performance on 

standardized tests and positively impacts the performance 

of females and low achieving students (i.e., two 

disadvantages groups). 

Mohammad 

(2007) 

Students at the same university similar results were 

obtained, particularly with benefits to females in high 

implementation use of the ABI approach. 

Gunel (2007) 

Results show that for teachers who remained low across the 

period, the magnitude of effect size change in students‘ 

scores ranged from 0 to 0.4. For the teacher who shifted 

from traditional instruction to high-level implementation, 

there was an effect size change in his students‘ scores of 

1.0 across the 3-year time period. 

Elementary 

level  

3-year State of 

Iowa funded 

project 

The results show that there were significant differences in 

national science test scores between students whose 

teachers are low and medium implementers of the ABI 

approach  

 

This was substantially important in terms of exploring the teacher discursive roles 

and the relations between the teacher discursive roles and the students‘ cognitions. 

Since, when the teacher created democratic classroom environments, students‘ felt 
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themselves free to dominate the classroom discourse when they met an amount of 

cognitive operations in the presence of the teacher‘s discursive roles. 

As a whole, this study may contribute to ABI scholarship with regards to the teacher 

discursive roles and the relations between the teacher discursive roles and the 

students‘ cognitions. As a note, the studies summarized in Table 3 were quasi-

experimental that were conducted to test the efficacy and effect of the ABI approach 

on participants‘ conceptual and reasoning enhancements. Apart from the mentioned 

ABI studies, in this study, a fine-grained, closer look could be attainable to explore 

the on-moment, line-by-line, minute-by-minute discursive interactions that were 

played out within a natural setting.  

 

2.9 Framing This Study: Philosophies, Foundations and Constructions 

 

In this section, several concepts that characterize the assumptions of this study were 

briefly introduced in exhibiting pedagogical and philosophical framework. This 

study was conducted under the assumptions of Vygotskian and neo-Vygotskian 

framework that lead theorists of sociolinguistic and sociocultural theories 

(Alexanders, 2000; Daniels, 2001; Mercer, 2010; Mercer & Littleton, 2007; Wertsch, 

1985).     

 

2.9.1 Vygotsky’s General Genetic Law of Cultural Development  

 

Vygotsky (1978) defined his analysis of ontogenetic development that refers to there 

is a clear distinction between ―elementary‖ and ―higher‖ mental functions. He 

interested in examining specific mental functions such as memory, perception and 

thinking and their transformations from elementary forms to higher forms. He 

located a related distinction between ―the natural‖ development that produces 

functions in elementary forms of cognition, and ―the social or cultural‖ development 

that transforms elementary individual cognition into higher functions (Vygotsky, 

1978). As Vygotsky (1978) discussed ―we shall call the first structures elementary; 

they are psychological wholes, conditioned chiefly by biological determinants. The 
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latter structures which emerge in the process of cultural development are called 

higher structures. The initial stage is followed by that first structure's destruction, 

reconstruction, and transition to structures of higher type. Unlike the direct, reactive 

processes, these latter structures are constructed on the basis of the use of signs and 

tools (p.124, italics original).‖   

     

Based upon these two structures of cognition, as elementary and higher, Vygotsky 

(1978) offered a two-stage transformation to depict the aspects in which members of 

learning community can internalize the social experiences. That is called General 

Genetic Law of Cultural Development as depicted ―Every function in the child's 

cultural development appears twice, on two levels: first on the social, and later on the 

psychological level; first between people as an interpsychological category and then 

inside the child as an intrapsychological category. This applies equally to voluntary 

attention, to logical memory and to the formation of concepts. The actual relations 

between human individuals underlie all higher functions (Vygotsky, 1978, p.128).‖  

 

The above quotations can be interpreted in terms of science learning. The meaning 

making in science classrooms are played out in two planes. Higher mental functions 

initially occur in a public plane that means in the middle of the classrooms. Then 

higher mental functions become private and internal for pupils after social 

negotiation of meaning among the classroom members. In terms of science learning, 

the first stage (interpsychological category) refers to social negotiation of meaning 

among the members of community of practice. The second stage (intrapsychological 

category) amounts to internalization or privatization of the experiences obtained 

from the previous discursive interactions. In other words, conceptualizations of 

phenomena first appear on an interpsychological plane, and then inside of pupils on 

an intrapsychological plane (Rogoff, 1985, 1990; Rogoff & Wertsch, 1984; Scott, 

1997; 1998; Vygotsky, 1981). This recognizes the importance of social classroom 

interactions between teacher and pupils (Duit & Treagust, 1998; Mercer, 1992; 

Sutton, 1992). Accordingly in this study, social classroom interactions were explored 
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regarding relations between teacher discursive roles and students‘ cognitive 

operations (higher mental functions or structures).   

 

2.9.2 Bakhtin’s Notion of Social Languages 

 

Bakhtin (1986) enlarged the Vygotsky‘s sociocultural perspective by emphasizing on 

social languages. A social language is the generation of discourse among persons to 

create the meaning of social or natural phenomena that can be used for specific 

purposes by a specific learning community (Bakhtin, 1934, 1953). According to 

Bakhtin (1986), different groups may use diverse social languages that service to 

their social-intellectual purposes. Same content can be understood differently by 

different groups of people as learners. For instance, a solid state physicist uses a 

different social language when thinking and talking about sand. A potter‘s social 

language when he thinks and talks regarding same sand differ from the social 

language of the physicists (Scott, 1997, 1998; Leach & Scott, 2002). In both cases, 

the reality of sand within physical world influence the ways of thinking and talking 

of two camps  of thinkers and talkers (i.e., physicists and potters). The physicists 

may understand the solid structure of sand by means of experiments and use 

specialized social languages to define their experimental settings, results, data, and 

evidences. On the other hand, the potters use a different way of thinking and talking 

style about the sand. Since potters have artistic design concerns when they think 

about how they shape an esthetical jug when they use the sand. An implication of 

this argument regarding this study is that there is an inherent relation between 

―thought‖ (thinking) and ―language‖ (talking) or ―discourse (language) and cognition 

(thought)‖. In other words, the ways of our thinking systems define our talking styles 

(Bakhtin, 1986; Leach & Scott, 2002; Mortimer & Scott, 2003; Vygotsky, 1987; 

Scott, 1998; Wertsch, 1991).   

 

2.9.3 Bakhtin’s Notion of Speech Genre  
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The concept of social languages can be elaborated by speech genres (Bakhtin, 1934, 

1953; Wertsch, 1991).  Speech genres are not the formations of language. However, 

they are the typical forms of utterances that are the fundamental unit of verbal 

communication (Bakhtin, 1953). Speech genres are the semiotic mechanisms to 

communicate within a social language (Bakhtin, 1934, 1953; Wertsch, 1991). A 

social language consists of speech genres such as graphs, data tables, figures, 

gestures, symbols, stances, mimics. Within instructional contexts, different social 

languages are performed by means of diverse speech genres. Diverse social 

languages and speech genres are introduced by teachers and rehearsed by students on 

the social (interpsychological) plane of classrooms. By introduction and rehearsed 

processes, learners advance a range of distinctive types of talking (discourse) and 

thinking (cognition) styles (Leach & Scott, 2002; Scott, 1998, 1997). Types of 

talking and thinking are then internalized to make it personal and private for 

individualistic purposes. Put it differently, as Scott (1997) defines ‗…language and 

other semiotic mechanisms are used to develop and rehearse meanings between 

individuals and that language then provides the tools or mediational means that 

enable individual cognition. From this perspective language is absolutely 

fundamental to thought and learning. It is not the case that language provides the 

means to communicate internally developed products of cognition; language 

provides the very means though which personal cognition occurs.‘ (p. 12). Once 

again, a clear implication of this argument regarding this study is that there is an 

inherent relation between ―thought‖ (thinking) and ―language‖ (talking) or 

―discourse (language) and cognition (thought)‖.  

 

2.9.4 Science Learning in Vygotskian Sense 

 

Vygotsky (1987) mentioned about two types of concepts (social languages) of 

learners. He made a sharp distinction between spontaneous concepts and scientific 

concepts. Vygotsky claimed that ―spontaneous concepts are developed through 

everyday experience and communication and are formed aside from any process 

aimed specifically at mastering them‖ (Scott, 1997, p. 16). However, scientific 
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concepts of learners are enhanced by means of true instruction as ―the birth of the 

scientific concept begins not with an immediate encounter with things but with a 

mediated relationship to the object‖ (Vygotsky 1987, p. 219).   

 

In terms of learning science concepts, social languages and speech genres as ways of 

thinking and talking are central to discourse in science classrooms (Mortimer & 

Scott, 2003). In an instructional setting for science learning, there may be at the least 

three social languages: everyday social languages of learners, social languages of 

scientists, social languages of school science (Leach & Scott, 1995, 1999, 2000, 

2002; Mortimer & Scott, 2003; Scott, 1997, 1998). Everyday social languages of 

learners are described as their spontaneous conceptualizations (Vygotsky 1987). 

These are used by pupils to explain the events that occur around them. For instance, a 

pupil may be of idea that plants feed from soil. A statement like plants feed from soil 

is a misconception or alternative conception of a learner (e.g., Pfundt & Duit, 1985). 

Alternative conceptions, in the first stage, can be seen as equal to spontaneous 

conceptions as the basis of everyday social languages of the pupils. However, in 

Vygotskian sense, the term alternative is not exactly matched with the term 

spontaneous. To illustrate, scientists have their specific ways of thinking and talking 

styles for their specific purposes as generating scientific knowledge. Thus, scientists‘ 

different ways of thinking and talking are alternative to learners‘ everyday thinking 

and talking (Leach & Scott, 1995, 1999, 2000, 2002; Mortimer & Scott, 2003; Scott, 

1997, 1998; Vygotsky, 1987). It also means that learners have their own everyday 

social languages or thinking and talking styles in explaining the events occurred 

around them. The everyday social languages of learners are also alternative to 

scientists‘ social languages. As a result, social languages of scientists and everyday 

social languages of learners are distinctive from each other.  

 

An example makes the point clearer. When drinking orange juice, a pupil may 

express this event as sucking a bottle of orange juice with a straw. However, 

scientists have a substantially distinctive social language. Scientists think and talk 

about drinking orange juice through the principles of air pressure and vocabularies of 
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fluid mechanics: volume of the straw and density of orange juice. To conclude, social 

languages of scientists may greatly differentiate from everyday social languages of 

learners. In this context, learning science concepts is intimately acquiring thinking 

and talking systems of scientists. In other words, science learning requires 

―enculturation through language to the concepts and modes of reasoning of the 

scientific community. Any individual who wishes to gain access to scientific 

knowledge can only do so through interaction with those who are familiar with that 

knowledge.‘ (Scott, 1997, p. 15). To sum up, examination of how meaning making is 

made by means of true collective efforts of pupils and teacher and how classroom 

interactions during meaning making flow from intermental planes to intramental 

planes (Chin, 2006, 2007, van Booven, 2015). Thus, in this study, the relations 

between discursive interactions within intermental planes (teachers‘ discursive roles) 

and intramental planes (students‘ cognitive operations) were explored.  

 

2.9.5 Science Teaching in Vygotskian Sense 

 

Science teaching in Vygotskian sense is directly related to Zone of the Proximal 

Development (ZPD). ZPD means that ―the distance between the actual 

developmental level as determined by independent problem solving and the level of 

potential development as determined through problem solving under adult guidance 

or in collaboration with more capable other‖ (Vygotsky, 1978, p. 86). In reality, ZPD 

defines a consciousness and control of a higher mental process (i.e., concept 

learning, inductive reasoning). This control and being consciousness are seen at a 

later stage of development of any mental function (Vygotsky, 1934, p. 90). 

According to Bruner (1985) a more knowledgeable other who ―serves the learner as a 

vicarious form of consciousness until such a time as the learner is able to master his 

own action through his own consciousness and control.‖ (p. 24). Over the course of 

time, learner attains required consciousness and control over the new mental function 

or conceptualization. Learners can use the new thinking tool that was achieved by the 

true scaffolding of tutors or teachers within the ZPD of learners. In other words, 

―…the tutor in effect performs the critical function of 'scaffolding' the learning task 
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to make it possible for the child to internalize external knowledge and convert it into 

a tool for conscious control.‖ (Bruner, 1985, p. 25). 

 

Scaffolding also explains the influences of teacher discursive roles on students‘ 

cognitive operations. According to Scott (1998), ―…the concept of scaffolding 

relates closely to the zone of proximal development in specifying the kinds of 

support which a tutor might provide to assist a learner in firstly completing a 

particular task and thereby developing the competence to perform the task 

independently.‖ (p. 69). Mercer (1995) defines the essence of scaffolding that it is a 

sensitive and supportive intervention of teachers for a learner who is not adequately 

able to manage the required tasks or performance alone. Scaffolding incorporates a 

harmony as Mercer clarifies ―…the provision of guidance and support which is 

increased or withdrawn in response to the developing competence of the learner.‖ (p. 

75). In other words, on one hand, scaffolding includes a gradual withdrawal of 

assistance, on the other hand, a gradual handover of responsibility of the task from 

teacher to student. In this study, scaffolding remarked as a sum of the teacher‘s 

discursive roles in helping students to make their own meaning.  

 

The teacher in this study worked in social co-constructivist classroom contexts (the 

ABI approach). The teacher tried to be responsive to the utterances of students 

instead of making solid evaluations of the responses. Responsiveness is central to 

scaffolding (Scott, 1997b, 1998). Within the ZPD of the students, teachers may be 

responsive to divergences between the present level of learner performance and the 

level of the performance that was previously specified by the learning purposes 

(Scott, 1998).  

 

Scott (1997b) examined responsiveness within three elements: monitoring, 

analyzing, and assisting. Monitoring means that teacher follows the students‘ present 

performance. Analyzing refers to deciding differences between present performance 

of learner (actual performance) and target performance for learner (potential 
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performance). Assisting amounts to teachers‘ responses to the inherent differences 

between the students‘ actual performances and potential or goal performances.  

 

There are two formations or means of assisting a goal performance for a group of 

learners: pedagogical means and instructional means. According to Scott (1998), ―In 

taking action to assist the student in moving towards the target performance, the 

teacher might employ pedagogical means and/or instructional means. Pedagogical 

means consist of the discursive interventions made by the teacher in spontaneous 

response to the student's performance; instructional means are the teaching activities 

which are planned ahead of the instruction.‖ (p. 70). In this study, pedagogical means 

of the teacher were primarily explored in order to detect the relation between teacher 

discursive roles and students‘ cognitive operations.   

 

2.9.6 Learning Demand 

 

The concept of learning demand was first used by Leach and Scott (2002) to offer a 

way of appraising the differences between ―the social languages of school science‖ 

and ―the social language that students bring to classroom‖. As mentioned before 

there two social languages: social languages of science and everyday social 

languages of learners. Now, there is another social language that is spoken within 

school science. The social languages of school science differ from other two social 

languages. Teachers use textbooks, curriculums, their own subject matter knowledge, 

instructional materials in order to construct another social language that is spoken 

only in schools.  

 

Social languages of school science are alternative to students‘ everyday social 

languages. Thus, there is an expected difference between the social languages of 

school science and learners‘ everyday social languages. When the difference is 

bigger, the learning demand will be larger and vice versa is also valid. It is therefore 

plausible to think that if there is a bigger learning demand for learners, the 

community of practice must need to make further social negotiations of meaning. 
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Since, the newer languages of school science are considerably differentiated from 

everyday social languages of learners. The amount of learning demand and its 

influence on the depth of social negotiations of meaning of science explained below. 

2.9.7 Identifying Learning Demand 

 

Particularly for science concepts, there may be great learning demands for learners. 

In science teaching, learning demand can be categorized into three themes: 

conceptual, epistemological and ontological. These themes are substantially related 

in designing teaching sequences of the ABI approach and determining specific 

discursive roles of the teacher in the ABI activities. For example, in terms of the 

conceptual tools of learning demand, students may suppose that forces have actions 

that either pull or push. However, there may be cases where a certain amount of force 

is not able to push or pull a heavier or fixed object due to friction forces. In this case, 

the learning demand is higher since there is a confliction with students‘ prior 

reasoning pertaining to the concepts of force and motion. In this case, the teacher 

may exhibit more dialogic discursive roles such as using reflective questioning as a 

reflective toss (e.g., van Zee & Minstrell, 1997b), giving students the opportunity to 

express ideas in order to discern their understanding (e.g., Crawford, 2000) or posing 

a question that stimulates student thinking instead of giving direct corrective 

feedback (e.g., Chin, 2006, 2007). However, when students try to conceptualize, for 

instance, the parts of human skeleton, the teacher may directly introduce the terms to 

students (Mortimer & Scott, 2003). When the learning demand is lowered on the part 

of students, teacher may exhibit more monologic discursive roles since there is 

nothing to discuss.  

 

Many epistemological underpinnings of scientific work are absent within the 

everyday social languages of learners (Chinn & Brewer, 1993b; Duit & Treagust, 

1998). In school science students are required to display several reasoning and 

practical skills when they collect, analyze and interpretation their data.  When an 

epistemological learning demand is weighted, it requires a wide range of 

epistemologically-oriented teacher discursive roles. Examples of these roles may be 
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helping pupils to develop experimental strategies (e.g., Crawford, 2000), modelling 

and rehearsing aspects of processes of science (e.g., McMahon, 2012), supporting 

students in learning about scientific work (e.g., Crawford, 2000; McMahon, 2012), 

showing the attitudes and attributes of scientists by example (e.g., Crawford, 2000), 

stimulating multimodal thinking (e.g., Chin, 2007) or encouraging and prompting for 

justified and evidence-based reasoning (e.g., Simon et al., 2006). Within ABI 

implementations the teacher exhibited epistemologically-oriented discursive roles in 

order to scaffold students when they had an epistemological learning demand.    

 

There are concepts of science for which experts‘ process views are incommensurable 

with the students‘ materialistic views (e.g., Chi, 2008). In this case, learning demand 

is readjusted in an ontological sense. Since learners should shift their thinking system 

from a materialistic view to process view. For instance, ―Two candidates for these 

types of change are heat, which needs to change from a flowing fluid to energy in 

transit, and a gene, which needs to change from an inherited object to a biochemical 

process.‖ (Fraser, Tobin & McRobbie, 2012, p. 109).  Learners‘ everyday social 

languages are mostly matched with the materialistic view whereas social languages 

of scientists fit well with process views such as heat and gene concepts. When a 

learning demand is ontologically-oriented, the teacher may implement a more 

dialogic and more monologic discursive roles, such as asking students to generate 

contexts for considering an issue (e.g., van Zee & Minstrell, 1997a), pointing out 

flaws in the argument (e.g., Simon et al., 2006), sharing individual student ideas with 

the whole class (Mortimer & Scott, 2003; Scott, 1998) or providing multiple 

opportunities for student judgments (van Zee & Minstrell, 1997b) since students‘ 

material views need to be changed into scientists‘ process views as new ways of 

thinking and talking about natural phenomena. Many ontological learning demands 

of the students in this study were occurred and the teacher responded them by 

performing special discursive roles.    

 

2.10 Levels of Learning Demand and Teacher Preparation for the ABI 

Approach 
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The concept of learning demand can be used as an effective tool to inform the design 

and evaluations of teaching sequences played out through the ABI approach. In other 

words, from a social constructivist perspective, learning demand of learners can be 

used to guide the planning of science teaching sequences of the ABI approach. In an 

evident-based manner, Leach and Scott (2002) exhibited four steps of planning of 

science teaching sequences that substantially informs the planning, designing and 

teaching procedures of the ABI approach.  

 

First, a teacher identifies the school science to be taught. A planned teaching 

sequence must specify the details and justifications of the knowledge to be thought. 

Related research confirmed that this form of detailed analysis and justification of 

knowledge to be thought often leads to the clear identification of conceptual and 

epistemological themes which provide crucial underpinnings to the main curricular 

learning goals to be addressed. In this study, the teacher began with her designs of 

teaching sequences by constructing a comprehensive concept map for actualizing her 

own learning of concepts that may be needed higher or lower learning demands on 

the behalf of students. 

 

The second step is needed to determine how specified science areas are 

conceptualized in the everyday social language of students. This step refers to 

determining alternative conceptions, reasoning and arguments of students that are 

greatly differed from content of science. For instance, in this study, in a Force & 

Motion Unit preparation, the researcher and the teacher concluded by means of 

concept mapping and think-aloud negotiations that students may be of the idea that 

heavier objects hit the ground faster than the lighter objects if they are dropped at the 

same time from the equal height. In science area, for instance in Newtonian physics, 

it is well known that same volume objects hit the ground at the same time if they 

drop at the same time from the equal height. There were various science areas that 

are differently conceptualized in the students‘ social languages that were explicated 

in the preparations for the ABI activities.  
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The third step is dedicated to identify the learning demand by appraising any 

differences by considering Step 1 and Step 2. In this step, there were many 

conceptual, epistemological and ontological differences between everyday social 

languages of learners and social languages of school science. In the Force & Motion 

Unit preparations, diverse conceptual learning demands were revealed. For instance, 

students might have conflictions about which object, a heavier and a lighter one, 

reaches to the ground when they are dropped at the same time from the beginning 

point of an inclined plane. I and teacher were of the idea that the students would be 

choosing the heavier one. But further teacher discursive actions might force students 

to think differently. For example, the teacher responded as ―Which object is exposed 

to more friction force?‖ for this example. The answer is simple for students and they 

selected the heavier one. Then the teacher said that ―If the heavier one is exposed to 

more friction force, and if the friction force is reverse to motion of an object, how 

could it be possible for the heavier one to reach first to the ground?‖ as a challenging 

discursive strategy. It was expectedly mind-stretching for students. They therefore 

tried to answer in different ways by undertaking more cognitive work in the presence 

of the teacher discursive roles.  

 

In addition, in terms of epistemological underpinnings the researcher and teacher 

detected learning demand during the ABI preparations. For instance, the teacher had 

experienced that her students had difficulties in experimenting (i.e., data collection, 

analyzing, interpretation, multivariable thinking, controlling variables, etc.). Thus, 

we decided that the students might have epistemological learning demands. One of 

the precautions for various epistemological learning demands was prompting the 

students for collecting ample data from different sources. In addition, we decided to 

advise the student groups to carry out a measurement at the least five times to select 

the most valid and reliable one based on assumptions or criteria that they determined.  

There were also ontological commitments caused learning demands during the 

designations of the ABI approach. For instance, we held the idea that during the 

concept mapping and think aloud sessions, students might have difficulties in 

reasoning about the existence of gravitational forces. Because, they did not see the 
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gravitational interaction between the objects, for instance the earth and an object. 

Thus, during teaching sequence preparations of the ABI approach, we took diverse 

ontological learning demand of learners into account. The last step was to develop a 

teaching sequence to address each aspect of the learning demand.       

      

2.11 Conducting Teaching Sequences and ABI Approach 

 

In the Vygotskian context, a teaching sequence incorporates three interrelated 

features: staging the scientific story, supporting students‘ internalizations, handing 

over responsibility to the students (Leach & Scott, 2002). These three cycles were 

incorporated into the ABI implementations.   

 

Staging the scientific story: In staging the scientific stories (i.e., instructional units, 

Force & Motion), the performance of the teacher and the students were interactive 

and multimodal (i.e., ways of talking, tables, graphs, figures, models) in nature 

(Kress et al., 1998). The staging process incorporates teacher talk, student talk, 

various semiotic modes and diverse activities as the student experiments or the 

teacher demonstrations. The teacher‘s purpose in this staging is to make the scientific 

story intelligible and plausible to the whole class (Posner, Strike, Hewson, & 

Gertzog, 1982). Staging the scientific story composed the initial discursive 

interactions between the teacher and students in this study within the ABI 

implementations.   

 

Supporting students’ internalizations: This aspect of teaching sequence relates to    

scaffolding individual students to make personal sense of, and become able to use a 

negotiated scientific story (e.g., Leach & Scott, 2002; Vygotsky, 1978). The process 

of scaffolding student internalization requires sensitive teacher discursive roles in the 

progress of a learner who is actively involved in some specific task, but who is not 

quite able to manage the task alone. The teacher provides ―guidance and support 

which is increased or withdrawn in response to the developing competence of the 

learner‖ (Mercer, 1995, p. 74, 75). Scaffolding students‘ internalization therefore 
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incorporates a measured withdrawal of teacher assistance in the process of handing 

over responsibility to students in a gradual sense (Bruner, 1983; Scott, 1998). In this 

study, when students made their experiments, the teacher provided individual support 

to scaffold individual meaning making of the content that was previously negotiated 

on the public plane of the classroom.    

 

Handing-over responsibility to students: In this study, the teacher played out 

discursive roles for supporting the students‘ internalization. The teacher‘s discursive 

roles also dispersed throughout the each teaching sequence. Since, ―it is not a case of 

making the scientific story available and then helping the students to make sense of 

it.‖ (Leach & Scott, 2002, p. 123). To explain, teachers should be able to attain 

continuous monitoring of varied student comprehension levels. In addition, teachers 

should behave in a responsive manner to students regardless of whether student-

generated ideas are related to the intended social languages of science (Scott, 1997). 

In the course of monitoring and responding, teachers should provide opportunities to 

pupils to try out new ideas in the process of making the newly constructed 

knowledge their own. In this sense, the teacher interventions are associated with the 

handing-over of the responsibility of learning to students in recognition of their 

increased competence in unassisted learning practices (Bruner, 1983; Scott, 1997). In 

this sense, particularly over the course of whole group discussions of the ABI where 

the student groups were trying persuade each other regarding the validness and 

scientificness of their own results, the teacher thrown the responsibility of the 

organizations and flow of the negotiations to students.     

  

To sum up, all aspects of the study was undertaken by taking Vygotskian aspects and 

assumptions into account. The above-located terms were used as a theoretical and 

methodological thinking tool to regulate and redefine the all aspects of this study. 

Particularly the concept of learning demand was useful in preparing and evaluating 

the teaching sequences carried out by the ABI approach.   

 

2.12 Teacher Discursive Roles  
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There has been a great amount of studies subjecting teacher discursive roles in 

diverse classroom contexts. It may be a substantially messy work to review all the 

studies. Instead, for a better synthesize, appropriate frameworks may be 

operationalized for a more proper and tidy review of the related studies.  

 

As mentioned earlier, this study adopted the sociolinguistic perspective in a 

Vygotskian manner. It is therefore more plausible to use a theory-based and data-

driven sociolinguistic framework to collapse the studies subjecting teacher discursive 

roles. Perhaps the best choice of a framework to investigate classroom discourse and 

categorize teacher discursive roles can be the work of Mortimer and Scott (2003).  

In their book ―Meaning Making in Secondary Science Classrooms‖, Mortimer and 

Scott (2003) introduced a framework to characterize and analyze how the meaning 

making are collaboratively generated by teacher and students. This framework was 

based on the arguments of sociocultural and discourse theorists following the 

Vygostkian perspective (Bakhtin, 1981, 1986; Bruner, 1983, 1985; Wertsch, 1985b, 

1991). The framework was structured through a validated on-going research program 

(e.g., Mortimer, 1998; Mortimer & Scott, 2000; Scott, 1998). It incorporates five 

distinctive but inter-related aspects.  

 

1. Teaching purposes - discussing, negotiating, exploring, working on and 

reviewing  regarding the ideas of the pupils, 

2. Content - a specific knowledge field in which discursive events occur, 

3. Communicative approaches - identifying teaching episode in terms of 

whether it is dialogically or monologically oriented and placed at the heart of 

the framework,  

4. Patterns of interactions - Initiate-Response-Evaluate (IRE) triadic pattern or I-

R-P-R-P-R- as a chain of interaction that remains open without a final 

evaluation;  I-Rs1-Rs2-Rs3: an example of a student-initiated sequence that 

starts with a question, or when different students respond to the same 

question from the teacher (P: prompt; R: response; Rsn: students' response), 
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5. Teacher interventions - the teacher‘s discursive-pedagogical roles in meaning 

making in classrooms. 

 

The centralized aspect of the framework ―Communicative Approach‖ was 

particularly taken into account in categorizing the teachers‘ discursive roles. In 

addition, the ―Teaching Purposes‖ and ―Content‖ aspects of the framework were 

used to interpret the hierarchies among the teacher discursive roles for an extended 

synthesize.  

 

2.12.1 Four Classes of Communicative Approach 

 

According to the Bakhtinian concept of dialogism (1981), discourse among a 

specified community can be either authoritative or internally persuasive. An 

internally persuasive discourse is open to various alternative ideas. In contrast, 

authoritative discourse does not permit bringing together and negotiating alternative 

ideas (Buty & Mortimer, 2008; Mortimer & Scott, 2003; Scott, Mortimer & Aguiar, 

2006). Here, a fundamentally important point is that ―a sequence of talk can be 

dialogic or authoritative in nature, independent of whether it is uttered individually or 

between people. What makes talk functionally dialogic is that different ideas are 

acknowledged, rather than whether it is produced by a group of people or by a single 

individual.‖ (Buty & Mortimer, p. 1639). In other words, interaction among people 

does not mean that the discourse is dialogic in nature. Based on these assumptions, 

the communicative approach consists of two basic dimensions; non-

interactive/interactive and dialogic/authoritative (see also Table 4).  

 

Table 4. Four Classes of Communicative Approaches 

 

 INTERACTIVE  NONINTERACTIVE  

DIALOGIC  Interactive-dialogic  Noninteractive-dialogic  

AUTHORITATIVE  Interactive/authoritative  Noninteractive/authoritative  

(Modified from Scott, Mortimer, & Aguiar, 2006) 
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A. Interactive/dialogic: The teacher and students consider a range of ideas. If the 

level of interanimation (i.e., in-depth negotiation of ideas) is high, they pose genuine 

questions as they explore and work on different points of view. If the level of 

interanimation is low, different ideas are simply presented.  

B. Non-interactive/dialogic: The teacher revisits and summarizes different points of 

view, either by simply listing them (low interanimation) or exploring similarities and 

differences (high interanimation). 

 

C. Interactive/authoritative: The teacher focuses on one specific point of view and 

leads students through a question and answer routine with the aim of establishing and 

consolidating that point of view. 

 

D. Non-interactive/authoritative: The teacher presents a specific point of view 

(Scott, Mortimer & Aguiar, 2006, p. 611). 

 

Dimensions of the communicative approach can be used to evaluate classroom 

discourse whether it is dialogic or monologic as well as whether the discursive 

interactions are actualized on a teacher-student or student-student basis (Mortimer & 

Scott, 2003). Furthermore, communicative approach can be used to determine 

whether discursive events among the learning community pass through knowledge-

transmission or knowledge co-construction modes of teaching (e.g. McMahon, 

2012). This idea is based on there being a close link and presumable isomorphism 

between the terms of ‗dialogism or knowledge co-construction‘ and ‗monologism or 

knowledge-transmission‘ (Crawford, 2000; National Research Council, 1996 

[NRC]).  

 

Additionally, the interanimation of ideas is emphasized in the communicative 

approach particularly for the dialogic dimensions. The interanimation of ideas 

represents, at one extreme, low interanimation, in which a teacher may gather pupils‘ 

ideas and pool them, for instance, presenting them on the board. However, the 

teacher makes no attempt to elaborate, compare, contrast or challenge any of the 
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ideas. At the other extreme, ―the teacher might adopt an approach which involves 

trying to establish how the ideas relate to one another‖ (Scott et al., 2006, p. 610).  

 

In this study, by considering Mortimer and Scott‘s (2003) analytical framework, 

relevant studies were categorized in terms of four classes of communicative 

approach. Relevant studies were selected between years 1987 - 2015. In relevant 

studies, teacher discursive roles explored from many aspects (teacher-questioning, 

students‘ productive thinking and characterizing IRE frames). After a closer look at 

the reviewed studies, several codes (n = 240) as in the form of analytical teacher 

discursive roles were found. 21 (i.e., 20 main categories and a category for 

inappropriate codes) categories were determined, most of which concerned the 

interactive-dialogic communicative approach (n = 11).  Fewer categories of teachers‘ 

roles were found to consist of non-interactive communicative discursive roles (n = 9; 

see also Table 4). According to these findings, genuine discursive interactions among 

teacher and students may allow for more varied discursive events independent from 

whether they are both dialogically- and authoritatively-oriented. That is to say, 

augmentation in interactive discursive events requires teachers to have more 

diversified discursive roles.  

 

In Table 5, four classes of discursive roles for teachers are summarized. As seen, 

there is a gradual hierarchy between the teacher discursive roles from more 

monologic to more dialogic. The hierarchy regards to the increasing voices of 

students in classroom or incremental levels of intellectual contributions of students to 

classroom discourse. To discuss, there are two holistically defined (higher order 

themes) noninteractive/authoritative roles: teacher gives information and teacher 

evaluates students‘ responses. In this manner, teachers lecture or introduce a content 

in a full teacher-centered sense. There is no permission for students to contribute the 

classroom discourse. Teachers may give information through logical expositions, 

direct teaching-by-telling or using verbal closes. Noninteractive/authoritative 

discursive roles also incorporate direct evaluation of students‘ responses by teacher-

based legitimizations causing asymmetrical power relations in classrooms. For 
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instance, a teacher may interrupt a student‘s utterance with a cut-off evaluation, since 

the student might make a fallacious reasoning according to the teacher.  

There is therefore little or no interaction between students and teacher when the 

teacher adopts more monologic communicative approach in which 

noninteractive/authoritative discursive roles are played out. 

 

There may be interactions between teacher and students but the interaction may be 

maintained around only one viewpoint that is primarily owned by teacher. This type 

of interaction creates interactive/authoritative communicative approach. In this sense, 

teachers may make cued elicitation in order to give the message to students that they 

previously said something neater to teacher‘s agenda. Teacher discursive roles within 

interactive/authoritative communicative approach consist of teacher roles such as 

rehearsing, summarizing and consolidating students‘ ideas that had been previously 

negotiated. Accordingly, teacher may clarify the topic under discussion and make 

recaps and summaries the arguments produced in classroom discourse. However, 

even though there is an interaction between students and teacher, only one point of 

view is prioritized by teacher.   

 

Within the courses of noninteractive/dialogic communicative approach, teacher may 

adopt several distinctive alternative points of views, but there is little or no 

interaction between teacher and students. Teachers may make comprehensive recaps 

or summaries of previously occurred discourse by taking into several viewpoints into 

account. Many ideas may be discussed in discourse by collective contributions of 

both teacher and students, but teacher particularly select and contextualize the 

prominent or more useful student ideas in order to define the bound of the, for 

instance, research questions that students will compose later phases in the argument-

based inquiries.  

 

Finally, within interactive/dialogic discursive moments, a teacher may perform more 

dialogic discursive roles. Here is the purpose is to initiate and maintain the social 

negotiation of meaning by considering students‘ everyday social languages. For 
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instance, teachers may pool the student ideas that may be both conceptual and 

procedural by not criticizing or evaluating them. There may be low interanimation of 

ideas. It means that when teacher is pooling students‘ conceptual and procedural 

ideas, she does not attempt to counter-argue or locate alternative points of views. 

Instead, she only listen the students‘ opinions. Moreover, perhaps the most salient 

teacher discursive role within interactive/dialogic contexts is asking for clarification. 

When students provide a response to the teacher, she then asks second question or a 

series of questions in order to enlarge, probe and prompt students‘ ideas and 

arguments. Teachers may also encourage new ways of thinking and talking as 

students may be promoted to display their results with graphs, data tables, tallies, or 

other semiotic aiding visualizations to be clearer in argument construction and 

sharing with others. As a special discursive role within interactive/dialogic 

communicative approach, teachers may throw the responsibility of learning back to 

the students by performing toss-back or reflective toss.  

 

Interactive/dialogic discursive moments are subjected to unexpected discursive 

interactions, in turn; there must be an enlarged spectrum of discursive roles for 

teachers in responding unanticipated student answers. To illuminate, teachers have to 

consider students‘ everyday social languages in order to permit them to construct 

their arguments and appropriating social languages of science later on. As an 

essence, teachers in these discursive moments have to provide metacognitive tools 

for students to monitor themselves. For instance, teachers may encourage and prompt 

students to link their ideas to the discourse that is played out in the classroom. Here 

teachers try to provide a consistent and contingent flow of discourse among the 

community of practice (classroom). Now teachers may permit students to put the 

legitimizations of the evaluation of other‘s conceptual and procedural discourse. In 

other words, students may have the authority of legitimate the rationality criteria of 

an argument produced during ABI implementations. 
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There may also be high interanimation of ideas in Interactive/dialogic discursive 

moments. Since teachers may act as challengers, discussants and negotiators. 

Teachers may generate counterarguments to prompt students for alternative points of 

views. When teachers play out discursive roles as challenger, discussant and 

negotiator, they may easily encourage and prompt students for justified and 

evidence-based reasoning. Since, students have to response to teachers‘ 

counterarguments by justifying their arguments through their data collection, 

analysis and interpretation processes or other ways of counter-arguing. 

Interactive/dialogic discursive moments may cause mind-changes for students. Since 

teachers may promote students to monitor about classroom discursive events. For 

instance, teachers may explicitly ask about mind-change to show students their 

beliefs or initial claims are tentative in the presence of counter-arguments or 

alternative evidences. To notice, interactive/dialogic discursive interactions can only 

be occurred in an intellectually comfortable and flexible classroom atmosphere. In 

this manner, teachers may keep neutrality if possible during negotiation of meaning 

or increase the wait times at the least to provide more time for students‘ comfortable 

thinking and reasoning about classroom discursive events. 

 

In terms of this study, teacher discursive roles had a very important place in shaping 

the relations between the teacher discursive roles and the students‘ cognitions. It was 

substantially important to make the presumable linkages between the ABI approach 

and the teacher‘s discursive roles. In this study, the ABI approach that was 

surrounded by the teacher‘s talk incorporated three phases. First, the teacher 

prompted students by using mini-negotiation-cycles accompanied with cognitive 

conflictions and contradictive arguments to write up their research questions. 

Second, based on their research questions, the students develop inquiry-based 

activities by data collection, analysis and interpretation. Third, the students presented 

their data-based findings to peers in order to persuade them regarding their scientific 

work was more rational and had scientific outcomes. In these overarching three 

phases of the ABI approach, the teacher continuously changed her discursive roles 

based on the need and flow of the classroom discourses.  
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It is considerably important to evaluate above-reviewed teacher discursive roles 

within sociolinguistic perspective. This attaches important in two aspects. First, it 

would be easier to follow teacher discursive roles within the phases of the ABI-

approach. Secondly, it would be more informative how different phases of the ABI 

approach regulate the teacher discursive roles and the relations between the teacher 

discursive roles and the students‘ cognitions. To place the phases of the ABI 

approach into sociolinguistic perspective, changes in the communicative approach 

can be used. It was revealed by Mortimer and Scott (2003) and named as rhythm of 

classroom discourse. Rhythm of classroom discourse means there are changings in 

communicative approach in which teacher may use both monologic and dialogic 

discursive roles. In other words, in the cycles of the ABI approach, a teacher may act 

more dialogic discursive roles in order to invite students to social negotiation of 

meaning by extracting their everyday social languages. In addition, a teacher may 

also act more monologic discursive roles to talk about the social languages of 

science.    

 

Mortimer and Scott (2003) defined three categorizations in which the communicative 

approach is changed, in turn; teacher discursive roles are altered from more 

monologic to more dialogic, or vice versa. These are explore, work-on, review. In 

these three phases that are highly matched with three phases of ABI, a teacher may 

play out differentiated discursive roles that are re-categorized within sociolinguistic 

perspective below.  

 

When the teachings purpose is to explore or discuss: In ABI activities, teachers may 

begin by gathering students‘ ideas regarding the content under discussion through 

low-interanimation of ideas as in the form of cumulative talk (Mercer, 2000). This 

implies that there are no deeper negotiations concerning the ideas presented by 

students in the ABI activities (e.g., Scott et al., 2006). A prominent teacher discursive 

role representing cumulative talk in the ABI activities was that the teacher pools the 

student ideas (e.g., McMahon, 2012). In ABI activities, there was a gradual 

decontextualisation as the teacher allowed the students told away from the 
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descriptions of scientific events or rules (Mortimer & Scott, 2003). In this study, the 

teacher started with the students‘ ideas and leaded them to a transformation in which 

the being learned phenomena from the here-and-know of everyday views is relocated 

to the generalizable statements of science (Scott, 1998). When this was the case, the 

teacher implemented discursive roles which were embedded in interactive/dialogic 

communicative approach in order to explore or discuss the students‘ raw and naive 

interpretations. Examples of the teacher‘s discursive roles were engaging students in 

clarifying and enlarging their ideas or arguments or throwing the responsibility of 

thinking and learning back to students. Mentioned teacher discursive roles are also 

seen in Table 5.  

 

When the teaching purpose is to work with learners‘ ideas: After the initial 

negotiations of the students‘ ideas, the teacher engaged in a process referred to as one 

of recontextualisation, in the sense of moving from everyday language to that of the 

scientific world. In this case, the teacher did not implement explorative 

interactive/dialogic discursive roles. Rather, she preferred to undertake 

interactive/authoritative discursive strategies in order to work with students‘ ideas 

(Mortimer & Scott, 2003). In this manner, during the ABI activities the teacher 

offered cued elicitations in order to deliver the message to pupils that ―you argued 

something neater and closer to the content in my lesson plan‖ that were matched with 

the social languages of school science (e.g., Kawalkar & Vijapurkar, 2013; van 

Booven, 2015). Moreover, the teacher focused on the students‘ attention on main 

aspects of the activity (e.g., Kawalkar & Vijapurkar, 2013; Oh, 2010) by modelling 

and rehearsing aspects of processes of science (e.g., McMahon, 2012) in order to 

consolidate the canonical knowledge of science (Crawford, 2000; McMahon, 2012; 

Oh, 2010).  

 

When the teaching purpose is to wrap-up the previously created discourse: At the end 

of the staging the scientific story with the students, the teachers applied discursive 

roles framed in a non-interactive/authoritative communicative approach to wrap-up 

the previously negotiated ideas (Mortimer & Scott, 2003). In the last of the ABI 
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activities, the teacher provided information by means of direct lecturing (e.g., 

Edwards & Mercer, 1987), presenting logical expositions (e.g., Lemke, 1990), 

narratives (e.g., Scott, 1998), and verbal cloze (e.g., Chin, 2007). In addition, the 

teacher also made more authoritative discursive roles: assessments of students‘ 

responses in terms of their canonical knowledge of science through comprehension 

checks (e.g., Oliveira, 2012), direct affirmation (e.g., van Booven, 2015) or assessing 

and advising the students (Oh, 2005). At this points of the ABI activities, since the 

students had already argued the content and supplied ideas using their everyday 

social languages, they then moved on to the worlds of scientific thinking and talking 

by virtue of more authoritative teacher discursive roles. To support, as Edwards and 

Mercer (1987) explicated, the previously created discourse stands for a ―we-voice‖ 

that is often characterize more authoritative teacher roles including reviewing and 

summarizing the progression of the scientific story that had been previously owned 

by a specific learning community (the ABI classroom of the teacher).  

 

To sum up, in the ABI activities, it was the essence of science teaching and the 

unique job of the teacher to introduce and recognize new ideas and to continue the 

scientific story. More authoritative/monologic discursive roles were therefore equally 

important as more dialogic discursive roles (Aguiar, Mortimer, & Scott, 2010; Leach 

& Scott, 2000, 2002). Thus, as occurred in the ABI activities, there was a clear 

rhythm of science teaching over the course of the cycles of explore, work-on and 

review sections in which the teacher acted out her discursive roles in a way which 

were both more monologic and more dialogic utterances were obligatorily played in 

a dialectic manner (Aguiar, Mortimer, & Scott, 2010).   

 

2.13 Teacher Discursive Roles and Learner Cognition 

 

2.13.1 Sociocultural Perspective as Interthinking and Reflexivity  

 

Vygotsky (1978) emphasized on the importance of sociocultural influences on 

teaching, learning and cognitive development. The term sociocultural often is called 
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socio-historical or cultural-historical (Daniels, 2001; Mercer, 2010; Wertsch, 1985). 

A sociocultural perspective implies that actions such as learning, teaching and 

cognitive development are related processes and they are shaped and determined by 

cultural formations in which people play out these actions. In a sociocultural 

perspective of learning, people first share their experiences. During social sharing, 

people jointly construct their meaning in social settings such as schools. Schools may 

be therefore considered as social institutions in which students and teachers reflect 

upon their social values, experiences and practices by virtue of dialogues in order 

create a specific meaning of social or natural phenomena. If this is the case, 

education in school institutions may be seen as a reciprocal dialogic process, rather 

than simply displaying individual capabilities of students or skills of teachers. 

Because, all human activities incorporate sharing of experiential information with 

others as well as the coordination of social interactions that need a joint, dynamic and 

contextualized engagement.  

 

When people think and talk with others, they do not only interact, they also 

interthink (Mercer, 2010). The concept of interthink means that people carry into 

effect language to integrate their intellectual resources in virtue of a common task 

such as social negotiation of meaning in communities of practice (Elbers, 1994; 

Middleton & Edwards, 1990; O‘Connor & Micheals, 1996). Interthinking can be 

considered as the intentional creation of common knowledge. Interthinking as 

discursive interactions between teachers and students are structured on the 

establishment of a base of common knowledge (Mercer, 2004).  

 

Common knowledge needs to social-historical-cultural bounds. For instance, in 

creating common knowledge by interthinking, conversational partners as teacher and 

her students (social) in school settings (cultural) act language to ―travel from the past 

into the future‖ (historical) by collectively modifying the current state of their 

comprehension of, for instance, science topics (Mercer, 2004, p. 140). There is an 

important point in here that teacher and students need a concrete contextual 

foundation in order to progress their talk. In addition, talk is the primary creator of 
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the concrete contextual foundation. Thus, one may think that there is a reciprocal 

determinism between the context and spoken language as they both create and 

redefine each other. Gee and Green (1998) called this reciprocal determinism as 

reflexivity. In clearer sense, reflexivity refers to dynamic nature of talk for collective 

thinking. In a constant sense, spoken language or talk creates concrete contextual 

foundation of talk (scientific contexts, everyday contexts), and this contextual basis 

also modify the talk between teachers and students. Thus, neither talk nor contextual 

basis of talk is constant; the constant is the reflexivity or dynamicness of between the 

two components. 

 

For this study, above-stated assumptions had leading outcomes. First, in this study 

the meaning making between the teacher and the students must be acknowledged as 

their own and specific to their group. In their classroom history and context, they 

tried to use the social languages of science when negotiating the meaning. All of the 

students tried to make intellectual contributions to the classroom discourses. Thus, 

the created dialogues or talks that were the arguments of the groups who derived 

them from the ABI activities did not belong to individual members of the group or 

the teacher. Rather, all members of the group behaved as a one person to create the 

science dialogues.  

 

In other words, students were engaged in interthinking activities to create their 

common knowledge in their idiosyncratic classroom context. Also, they had chances 

to designate a dynamic structure between talk and context of the talk. During the ABI 

activities, students felt that responses without justifications or claims without 

evidences were not acknowledged by the group. Since the teacher required the 

justifications and evidences from the students. They also felt a respectful and 

democratic talk context in their classroom in order to announce their arguments by 

waiting their turn and carefully listening counter-arguments in order to contribute to 

the discourse in a healthier manner. Since the teacher behaved as an active listener by 

not interrupting a student‘s saying. In conclusion, it would be better to explore how 
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students did interthink in creating their common knowledge in the presence of the 

teacher‘s discursive roles. 

 

2.13.2 Dependencies of Discourse and Cognition  

 

Teacher discursive roles are considerably important for researchers since they clearly 

influence the cognitive operations of learners. Thus, both within process-product and 

socio-linguistic perspective (Carlsen, 1991), students‘ cognitive operations 

associated with teacher discursive roles have been investigated. Discursive roles 

mean any piece of a teacher‘s verbal or nonverbal utterances that contribute to the 

progression of classroom discourse. An utterance, according to Bakhtin (1934), is the 

fundamental unit of verbal communication. Discursive utterances of teachers can be 

nonverbal (i.e., mimicking, gesturing, positioning in classroom, etc.) and verbal 

(arguing, counter arguing, asking for clarification, requesting for justification, etc.). 

In this study, mostly, teacher‘s verbal discursive utterances or discursive roles were 

estimated to frame the research purposes. Students‘ cognitive outcomes related to 

teacher‘s discursive roles (i.e., utterances) were also investigated in this study. 

Students‘ cognitive outcomes can be the varying degrees of their voices leading 

classroom discourse, their argumentations as argument structures (claim, evidence, 

reasoning, and justification), cognitive operations such as measurement, observation, 

induction, deduction, etc. and reasoning quality (i.e., evidence-based reasoning, 

transforming data into evidence).            

 

The studies investigating the teacher discursive roles and the relations between the 

teacher discursive roles and the students‘ cognitions may be collapsed into three 

aspects:  

1. Dependency analysis by sequencing discursive interactions within cased-

based episodes,  

2. Dependency analysis by counting the number of teachers‘ and students‘ 

utterances, 

3. Dependency analysis by sequential analysis methods. 
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According to this categorization of studies the dependency is featured. Most studies 

described investigated the dependency between teacher discursive roles and students‘ 

cognitive operations within different study contexts and diverse classroom 

intervention types through different research approaches with different levels of 

participants. Even though there is a diversity regarding described studies, most were 

designed to reveal the dependency of discourse and cognition.  

 

2.13.3 Dependency Analysis by Sequencing Discursive Interactions within 

Cased-Based Episodes 

 

There are three studies in this category (Chin, 2006, 2007; van Booven, 2015). These 

studies explored the relations between teacher discursive roles and students‘ 

cognitions by making dependency analysis through sequencing discursive 

interactions between teacher and students. Three studies included the in-depth and 

fine-grained analysis of cased-based episodes that were taken from classroom 

discourse to illuminate the relations between teacher discursive roles and students‘ 

cognition. These studies accepted IRE as the basic fragmentation of discursive 

utterances. They established cased-based linkages between teacher utterances (i.e., 

any piece of teacher‘s saying) and students‘ utterances (cognitive outcomes). They 

progressed their studies in an analytical sense referring they conducted line-by-line 

analysis in order to dig up the discursive data to demonstrate the fluctuations 

between the teacher discursive roles and students‘ cognitive operations.  

 

In two studies, Chin (2006, 2007) showed that students‘ cognitive operations may be 

considerably predicted by the teacher discursive roles. Since the relations between 

the teacher discursive roles and the students‘ cognition may be explained as a 

demand issue. When a teacher shifts the third move from an evaluative manner to 

pedagogically scaffolding one, more cognitive demand is created on the part of 

students. Students then may have chances to contribute classroom discourse since 

they are demanded. 
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Table 6. Summary of the Studies of Dependency Analysis by Sequencing Discursive 

Interactions within Cased-Based Episode 

 

Researchers Sample Context of the study Main findings 

Chin (2006) 

Two teachers 

from four 

schools 

teaching Year 

7 (12-13 year 

olds) science 

Expository teaching, 

whole-class 

discussions, 

laboratory 

demonstration, and 

hands-on practical 

work. 

When teacher use the third move 

(evaluation move of IRE) in a supportive 

way instead of evaluative manner, 

students may access higher-order thinking 

operations as hypothesizing, evaluating, 

explaining, deducing, and predicting, 

instead of just observing or recalling as 

lower-order thinking operations. 

Chin (2007) 

Six teachers 

teaching grade 

7 science from 

four schools 

Expository lectures, 

whole-class guided 

discussions, teacher 

demonstrations, 

small-group hands-

on tasks, paired 

discussions, and 

laboratory 

experiments. 

When teacher demands from students to 

recall a factual statement, there is lower 

cognitive demand for the part of students. 

However, when teacher uses ‗follow-up 

questioning‘ and ‗constructive or 

supportive feedback‘ as the third turn of 

triadic dialogues, she may be more 

demanding in explicating higher-order 

cognitive operations of pupils. 

van Booven 

(2015) 

Randomly 

selected 10 

transcripts for 

close analysis, 

from 5 

treatment and 

5 control 

classrooms of 

the 44 total 

classroom 

observations 

(22 treatment 

and 22 control) 

From a curricular 

and teacher 

professional 

development 

intervention for 

fifth-grade inquiry-

based science and 

language 

development 

Monologic teacher utterances as in the 

forms of teacher questioning 

accompanied with very limited cognitive 

(i.e., recalling), structural (i.e., pre-

structural), and epistemological diversity 

(i.e., declarative knowledge) as pupils‘ 

cognitive outcomes. Dialogic teacher 

utterances were corresponded with very 

high cognitive (i.e., explain, evaluate), 

structural (abstract thinking) and 

epistemological diversity (strategic and 

procedural). 

 

To support, Chin (2007) confirmed that teachers may use the third turn (IRE; E: 

Evaluate; IRF; F: feedback, or follow-up questioning) in a more productive manner 

in augmenting students‘ contribution to classroom discourse, and in turn cognitive 

operations.  

 

Van Booven (2015) explored the relations between teacher discursive roles and 

students‘ cognition as a part of larger project (see Table 6). Van Booven (2015) 

deeply analyzed three episodes taken from inquiry classrooms in which dialogic and 

monologic teacher discursive roles were played out that positively or negatively 
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influenced students‘ cognitive operations. Van Booven (2015) concluded that 

monologic teacher discursive roles were matched with lower cognitive operations 

whereas dialogic utterances were associated with higher-order thinking strategies of 

students (see Table 6).   

 

2.13.4 Dependency Analysis by Counting the Number of Teachers’ and 

Students’ Utterances 

 

The studies in this group researched into the relations between teacher discursive 

roles and students‘ cognition in a quantitative sense by presenting percentiles, 

frequencies or tallies in order to show statistical dependency of discourse and 

cognition. In this group studies both students‘ cognitive operations and teachers‘ 

discursive roles were counted and statistically compared in order to reveal the 

dependency of behavior (teacher-led) to another (student-led).  

 

However, there was no attempt to establish causations between the discourse and 

cognition in these studies (Table 7). Since, they were dedicated to detect the 

fluctuations between the typologies of teacher discursive roles and student cognitive 

operations.  Seven summarized studies of the relations between teacher discursive 

roles and students‘ cognition show some salient points (Table 7). First, the relations 

between teacher discursive roles and students‘ cognition are substantially influenced 

from the proportions of the voices of two parties (teacher vs. students). In other 

words, initially students are entitled to speak up before making true intellectual 

contributions to classroom discourse. The essence of students‘ contributions to 

classroom discourse is to permit students to release their voices more than their 

teachers (Hogan, et al., 1999; Lam et al., 2009; Martin & Hand, 2009; McNeill & 

Pimentel, 2009). 

 

However, existence of dominative student voice may not ensure higher quality 

cognitive operations. Teachers therefore have a crucial role in stepping in classroom 

discourse by making discursive roles in the right time and with a wise style in order 
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to influence students‘ cognitive operations. To do this, first, teachers should create 

contexts for prompting students to expand and clarify their own ideas, thinking and 

arguments (Hogan et al., 1999; Martin & Hand, 2009; McNeill & Pimentel, 2009; 

Pimentel & McNeill, 2013).    

 

Secondly, teachers should prompt and probe student ideas when they are not able to 

go further within the classroom discourse (e.g., Hogan, et al., 1999). Thirdly, direct 

and solid evaluation of student-led utterances with a binary sense may damage the 

contribution of students to classroom discourse. In other words, instead of evaluating 

student responses in a direct sense, teachers should leave synthesis to students 

(Hogan, et al., 1999; Lam, et al., 2009; Pimentel & McNeill, 2013). In a particular 

sense, teacher discursive roles, for instance follow-up questioning, must be 

contingent on students‘ ideas, arguments or sayings (Boyd & Rubin, 2006). In other 

words, students as a community of practice are seeking for coherent lines of 

discursive exchanges that only can be created by their teachers‘ discursive roles. In a 

sociolinguistic sense, it means that teachers initially have to speak upon everyday 

social languages of learners prior to contextualize social languages of scientists. To 

advocate, scientists‘ social languages are primarily foreign to learners. Thus, 

appropriation such foreign social language would not be possible by ignoring 

students‘ own everyday social languages that frame their mental models. In this 

sense, teachers have several roles. Particularly, in Hoban et al.‘s (1999) study, 

several salient teacher discursive roles were evidently defined in augmenting 

students‘ reasoning complexity, idea generation, elaboration and justification of 

ideas. First, teachers should be active reflective and analytic listeners. Since, some 

student responses that is closer to big idea of the classroom discourse (embedded in 

teacher‘s agenda) may lead the discourse. Thus, teachers must be awakening about 

guiding analytical students responses. Reflectiveness of a discursive role refers to its 

contingency on previous students responses (e.g., Boyd & Rubin, 2006). In other 

words, teachers should consider and use the information embedded in previous 

student-led response when asking the further questions or performing a specific 

discursive role (i.e., challenging a response). 
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Secondly, teachers should pursue clear constructive and productive expressions. 

When a teacher notices a problem in the flow of reasoning of students, she has to 

reveal and explicate the reasoning problem of students to lead their further more 

healthy negotiations of meaning. Third, teachers should also look for evidence and 

reasons of student-based ideas and arguments. As proposed a teacher should 

deliberately ask for justification (i.e., Do you have data and evidence to claim 

something like this?). It means that teachers have to actualize more demanding 

discursive roles to encourage students to ponder about the topic under discussion in 

explicating their cognitive operations (Lam, et al., 2009). Finally, teachers should 

consider alternative points of views to select some particular student ideas to wrap up 

the discussion and recontextualize the negotiation (Mortimer & Scott, 2003). This is 

possible through reconciling different points of views in the middle of the classroom 

by true scaffolding and discursive teacher moves.     

  

All abovementioned teacher discursive roles affect the power issues or asymmetry of 

roles in science classrooms. Engle and Conant (2002) proposed that teachers may 

hand over the responsibility to students in constructing their own arguments via true 

scaffolding moves. In other sense, the relations between teacher discursive roles and 

students‘ cognition depend upon epistemic and social framing of classroom that is 

created by mainly teacher. Pimentel and McNeill (2013) confirmed the idea that if 

anyone put the epistemic substructure, she determines the superstructure as social 

framing that has been also proved by other studies (e.g., Berland & Hammer, 2012; 

Burns & Myhill, 2004; Mortimer & Scott, 2003). To sum, if the voices of students 

are increased, they are likely to contribute to classroom discourse. Then they are 

likely to determine which kind of contributions are welcomed and acknowledged 

(Candela, 2005; Chin, 2006, 2007; Myhill, 2006; Lefstein, 2008; Lin, 2007; Lyle, 

2008). In other words, students may put the legitimizations of rational or irrational 

utterances within classroom discourse. Consequently, mentioned changeovers of 

epistemic and social framing between teacher and students need considerably higher 

cognitive work on the part of the students that is created by teachers‘ discursive roles 

and was explored in this study.   
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2.13.5 Dependency Analysis by Sequential Analysis Methods 

 

The studies in this group deal with causation between discourse and cognition. There 

are three studies investigating the relations between teacher discursive roles and 

students‘ cognition in causative sense as seen Table 8. In three studies, the scholars 

used a special conversational analysis technique as Lag Sequential Analysis, 

(Bakeman & Gottman, 1997) in associating behavior to another in a statistical sense 

to generate causal statements. The researchers analyzed huge data corpuses to meet 

the standards of Lag Sequential Analysis. This comes some limitations to these 

studies since they obliged to incorporate small numbers of different teacher 

discursive roles due to assumptions of the analysis. It is therefore plausible to assert 

that only a few salient causal statements were reached in estimating the relations 

between teacher discursive roles and students‘ cognition. However, more reliable 

ways of predicting the relations between teacher discursive roles and students‘ 

cognition is only possible through Lag Sequential Analysis (Lefstein, et al., 2015; 

Lefstein & Snell, 2013; Mercer, 2010; Snell, 2011).    

 

The three studies have common points in terms of establishing causality of the 

relations between teacher discursive roles and students‘ cognitions. For instance, the 

relations between teacher discursive roles and students‘ cognitions were explained 

within demand relations in the three studies. In other words, when teacher demands 

more cognitive work from students through relevant discursive roles, students may 

give cognitive effort to response to teachers‘ cognitive demands. For instance, in the 

study of Jadallah et al. (2011) when teachers demanded for evidence, students 

provided evidences. This was also valid for student-led clarifications. When teacher 

demanded for further clarifications, students fulfilled the clarifications. Additionally, 

when teacher posed challenges, then students provided counterarguments to the 

challenges of the teachers. The causal dependency of these three consecutive 

discursive interactions between the teacher and the students were statistically 

significant (Jadallah, et al., 2011).    
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Table 8. Summary of the Studies of the Dependency Analysis by Sequential 

Analysis Methods 

 

Researchers Sample 
Context of the 

study 
Main findings 

Jadallah et 

al., (2011) 

Fourth grade 

classroom 

consisting of 

23 pupils 

30 discussions of 

written stories in 

collaborative 

reasoning groups  

When teacher ‗prompts for evidence‘ 

‗pupils provide evidence‘, then teachers 

‗praise the use of evidence‘, and after this 

‗pupils provide other evidences‘. In another 

interactional sequence, when ‗teacher asks 

for clarification‘, ‗pupils gives 

clarification‘, then, ‗second child 

comments‘ and ‗another children 

comment‘. Also, they showed the 

dependency between ‗challenging 

utterances of teachers‘ and ‗responses of 

children to teacher challenges‘ and ―another 

children‘s further consider the challenge‘. 

Molinari et 

al., (2013) 

Three schools 

located in an 

urban area of 

Northern Italy 

(no further 

information) 

12 whole-class 

activity, IRE was 

pervasive 

Authentic teacher questions (i.e., questions 

that are posed contingent on pupils‘ 

reasoning or opinions) are associated with 

complex pupil answers. However, if teacher 

gives simple follow-up, IRE exchange is 

reinitiated with lower-order thinking levels 

of pupils. Teachers‘ focused questions can 

be responded in a correct or incorrect ways 

by students. When this is the case, teachers‘ 

simple and groundling follow-up occurs. If 

the pupils‘ responses are incorrect, teachers 

may make two divergent pedagogical 

decisions: refusal of incorrect response or 

discursive scaffolding. Expectedly, in the 

case of scaffolding incorrect responses, 

students are achieved higher-order thinking 

levels. 

Lefstein et 

al., (2015) 

Three literacy 

teachers (no 

further 

information) 

Towards Dialogue 

Project, 73 

dialogic literacy 

lessons  

Teachers‘ feedback mechanisms (i.e., 

simple feedback vs. elaborated feedback) 

and questioning stills (i.e., open questions 

vs. closed questions) are fluctuated with 

length of pupils‘ responses (i.e., long, 

moderate, and brief responses). Teachers‘ 

closed questions are associated with pupils‘ 

brief responses, and pupils‘ brief responses 

are associated with teachers‘ simple 

feedback. Then, teachers‘ simple feedbacks 

are associated with teachers‘ closed 

questions. Beyond, teachers‘ open questions 

are associated with pupils‘ lengthy 

responses, and pupils‘ lengthy responses are 

associated with teachers‘ elaborated 

feedbacks. 
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Other two studies (Lefstein, et al., 2015; Molinari, et al., 2013) investigated 

mentioned demand relations through triadic dialogues (IRE, IRF). Two studies 

commonly found out that student responses‘ (cognitive) complexity can be explained 

by taking teachers‘ last utterances‘ (evaluate vs. feedback) direction into account. It 

was evidently showed in the studies (Lefstein, et al., 2015; Molinari, et al., 2013) 

when teacher provided feedback or follow-up questioning instead of solid 

evaluations or affirmation of student-led responses by the third move, students 

displayed a cognitive work in a fruitful sense. It was also showed in these two studies 

when teachers made detailed follow-up or provided sophisticated feedback, students 

provided more complex and multiple responses associated with higher-order 

thinking. On the other hand, when teachers provided simple or affirmative feedback, 

students then provided simple responses or no responses. As a consequence, teacher 

then made no scaffolding. As a whole, it is understood that teachers‘ demanding 

discursive roles effect both students‘ cognitive operations and their (teachers‘) next 

discursive roles in a better or worse direction. Simplicity brings simplicity, and 

complexity accompanies with complexity in terms of the relations between teacher 

discursive roles and students‘ cognitions as confirmed in this group of studies.    

 

In this study, research orientation of the second group of studies were adopted when 

taking the relations between teacher discursive roles and students‘ cognitions into 

account even though third group of studies may permit more plausible outcomes 

regarding the relations between teacher discursive roles and students‘ cognitions. 

There are several reasons for this preference. To illustrate, the purpose of the study 

was to show the fluctuations between the teacher‘s discursive roles and the students‘ 

cognitive operations in the context of ABI approach. The ABI is a co-constructivist 

(social constructivist) teaching approach and during social negotiations of meaning 

within the ABI activities many unexpected events occurred while the teacher 

responded to the events through diversified discursive roles. Facing with unexpected 

events is the nature of the ABI approach. Since, the teacher initiated the social 

negotiations of the meanings by primarily considering the students‘ everyday social 

languages.  When it was the case, the students naturally caused deviations from the 
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agenda of the teacher or big idea of the ABI activity. In other words, there was a 

pedagogical and discursive tension for the teacher by both considering the students‘ 

everyday social languages (decontextualisation) and directing student to use the 

social languages of science (recontextualisation).  

 

Therefore, in this study, the relations between teacher discursive roles and students‘ 

cognitions could not be investigated in a narrower sense. A narrower sense refers that 

a few teacher discursive roles (i.e., teacher open and closed questions, teacher simple 

and elaborate feedback) and a few student cognitive operations (i.e., pupil brief, 

moderate and lengthy responses) were examined within causality. However, during 

the ABI activities, the students were involved in the moments of doing science. Thus, 

it was not rational to expect a small spectrum of exchanges or interactions between 

the students and the teacher. Put it differently, it was more plausible to keep an 

extended list of teacher discursive roles and students‘ cognitive operations. In brief, 

this study renounced from causality by considering the higher variance in discursive 

events in the ABI approach. It does not mean that the studies adopted (lag) sequential 

analysis conducted are not worthiness. In contrast, they are considerably valuable in 

causing about the relations between teacher discursive roles and students‘ cognitions. 

However, because of research purposes addressed in this study and some technical 

limitations, a dependency analysis permitting causality of the relations between 

teacher discursive roles and students‘ cognitions was not possible.  
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CHAPTER 3 

 

 

METHODOLOGY 

 

3.1 Introduction  

 

This study includes two main purposes as to define the teacher discursive roles 

played out in ABI implementations, and to explore the relations between the teacher 

discursive roles and the students‘ cognitions. For these two purposes, five research 

questions were structured and listed below. First research question is related to the 

first main purpose of this study, and RQ2, RQ3, RQ4 and RQ5 are related to the 

second main purpose of this study. The five research questions of the study are listed 

below:    

 

1. Which types of teacher discursive roles were performed by the teacher over 

the course of in class-implementations of the ABI? 

2. Which types of teacher discursive roles were played out by the teacher 

allowing enlarged quantitative cognitive contributions of the students over the 

course of the ABI implementations?  

3. What were the patterns between the teacher discursive roles and the students‘ 

cognitive pathways over the course of the ABI implementations?  

4. What were the patterns between the students‘ reasoning and the teacher‘s 

discursive roles during the ABI implementations?  

5. What were the patterns between the students‘ argument structures and the 

teacher‘s discursive roles over the course of ABI implementations?  

 

The being played out teacher discursive roles and the relations between teacher 

discursive roles and students‘ cognition were explored in a special instructional 

context where the ABI implementations were handled. This chapter introduced 

design of the study, the context in which implementations of the ABI approach were 
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undertaken, identification of data collection tools, types of data analysis, stages of 

data analysis and trustworthiness of data gathering and analysis procedures.  

 

3.2 Research Design  

 

Basic qualitative research approach was used in this study (Merriam, 1998, p. 11). In 

this study this research approach was used specifically to reveal the dynamic patterns 

among teacher discursive roles and student cognitions in the context of the ABI 

implementations.  

 

Conducting a basic qualitative approach provided several advantages in examining 

the relations among teacher discursive roles and student cognitions. There were 

several in-class implementations of the ABI activities. During these activities, it was 

expected that there would be sharpened differences regarding the dynamic relations 

between the teacher discursive roles and student cognitions. Similarly, there might be 

communalities across the ABI implementations in terms of the relations of the 

teacher discursive roles and student cognitions.  

 

A basic generic qualitative approach therefore permitted to extract divergences and 

convergences between the teacher discursive roles and the student cognitions across 

the ABI activities. In other words, basic qualitative approach allowed comparing and 

contrasting the ABI activities in which teacher discursive roles influencing student 

cognitions were played out. This research approach was generally utilized by 

researchers to clarify recurrent patterns of themes or categories, which explore or 

understand a phenomena or a process not to focus on culture or build a substantive 

theory as achieved in theory ground studies (Merriam, 1998). Thus, it allowed 

exploring the reasons of the substantial changes in relations of the teacher discursive 

roles and the student cognitions by virtue of varied data sources (classroom video, 

field notes and member check interview with the teacher) in an in-depth manner 

compare to typical quantitative studies with larger sample sizes.  
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3.2.1 Participants 

 

Participants of this study were an elementary science teacher and 19 seventh grade 

middle school students in one of the classrooms of this teacher. The teacher was 

selected among many teachers who were attended an international project aiming at 

dissemination of student-centered in-class activities in national context. During the 

summer workshops of the project, all participatory teachers were deliberately 

observed and they were involved in several informal conversations regarding the in-

class implementations of student-centered approaches such as the ABI. The selected 

teacher for this study was willing to implement ABI approach in her classrooms. The 

teacher has been teaching for 12 years. She has taught elementary and middle school 

science through four to eight grades. She was graduated from physics teacher 

education program and thought physics classes for the first year of teaching. For the 

following 11 years, she has been teaching science at elementary and middle schools. 

She worked in different cities in Turkey.    

 

The students were 7
th

 grade, 19 (Females = 12, Males = 7) middle school students. 

Their ages were varied from 13-14. On average, the students were known as 

moderately successful group in nation-wide and in-school examinations. In the class, 

there were two students who have special abilities in learning secondary languages as 

they were able to exhibit English theatres. There was also a chess team leader (a boy) 

in the classroom and as he was overly good at mathematics. A boy in participants 

had specific learning needs.  He had been accepted an inclusive student for four years 

in the school.  Special education experts had provided support him to be successful 

for regular needs of formal education.         

 

The students had no experiences with the ABI approach. They used to learn scientific 

concepts in light of the students-centered learning experiences suggested in science 

curriculum. They also used interactive digital mediums (SmartBoard, simulations, 

and instructional software) to conduct experimental procedures (i.e., controlling 

variables or multivariable thinking). These types of instructional approaches and 
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activities are all derived from recent curriculum of elementary science teaching.  

Even though student-centered teaching learning practices suggested in science 

curriculum, the teacher acknowledged that she had lectured the elementary science 

content mostly and let students to do scientific experiments. 

  

During the ABI implementations, the students collected their own data to develop an 

argument for the first time. In addition, social negotiation of meaning was not the 

routine instructional pedagogy of the classroom. Social negotiation of meaning 

referred that they had opportunities to contribute the classroom discourse during 

whole group discussions. Prior to the ABI implementation, During ABĠ 

implementations both the researcher and the teacher observed that the students 

engaged in the ABI activities with a great eagerness and enthusiasm as they were 

allowed to talk freely in an intellectually comfortable context. 

 

3.3 Research Context 

 

3.3.1 The School 

 

This study was conducted in a private school. The school was located in the capital 

city of Turkey. The county in which the school was located has a 632.286 population 

(Turkish Statistical Institute, 2015). Students in the school had instructional hours 

from 09.00 am to 16.00 pm. After 16.00 pm, there were two-hour periods for 

students to do free-time activities, homework assignments, and preparations for 

nation-wide examinations with supervision of their teachers. The school had 125 K-5 

students and 127 middle school (6
th

-8
th

 graders) students; totally had 252 students 

during 2014-2015 school years. The school had facilities for social and sportive 

activities. Teaching language in the school was Turkish. The students had intensive 

foreign languages (English, German and French) instructions. The school directors 

depicted their school as environmentally-friendly. Regarding technological devices, 

school directory tried to choose least radiation-releasing products. The directors and 
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the teachers had participated in the projects, contests, symposiums and panels 

regarding environment and sustainability.    

 

3.3.2 The Classroom  

 

The implementations of the ABI approach were handled in science laboratory. There 

were two laboratories (small and large) in the school. Implementations were 

conducted in the larger one. The laboratory was located in the third floor of the 

school and approximately 40 m
2
 sized. The lab was a square-shaped room and had 

one exit along the right side wall and a large window on the back of the room. A 

SmartBoard was connected to the teacher‘s computer. The teacher had a desk at the 

front right of the lab with a helpful mini-table next to the teacher desk. The students 

sat around five rectangular tables typically in groups of four or five. There were three 

material cabinets with bookshelves. There were various science materials; scientific 

models such DNA, atom, big bang and they were stored into the cabinets. There were 

detailed written lists of the chemical substances, experimental materials and other 

supportive test equipment on the cabinets. There were also students‘ posters on the 

walls. The empty space of the lab was adequate for the experimental procedures of 

the working groups during the ABI implementations. 

 

3.3.3 The Project and Familiarizing the Teachers to the ABI   

 

This research may be considered as an outcome of large-scaled and international 

project. The official title of the project was ―Chain Reaction: A Sustainable 

Approach to Inquiry-Based Science Education‖ and it has been supported in the 

scope of the invitation of ―Coordination and Support Actions (Supporting). Science 

in Society. Area 5.2.2.1 SiS-2012.2.2.1-1 Supporting and coordinating actions on 

innovative methods in science education: teacher training on inquiry based teaching 

methods on a large scale in Europe‖ (accessed from http://www.chreact.eu/ on 

09.10.2016).  
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Chain Reaction Project was a three-year project and it was founded by the European 

Commission. The primary aim of the project was to develop Inquiry-Based Science 

Education (IBSE; the project‘s concept) across twelve partner countries as Turkey 

was a partner. The project sustained participatory IBSE professional development to 

teacher education professionals and teachers. Each participating country improved 

tried and tested inquiry-based science resources during the project. Participating 

teachers had multifaceted opportunities to implement IBSE in their classrooms. Once 

fully confident with the IBSE approach, the participating teachers delivered a series 

of learner-centered implementations. 

 

At the beginning of the workshop all participatory teachers‘ alignments of teaching 

beliefs and practices were rigorously negotiated (Bryan 2003; Guskey 2002; Putnam 

and Borko 2000; Richardson 1996). In other words, teachers‘ learner-centered beliefs 

of teaching were determined. After analysis of these beliefs, the teachers were 

acknowledged about their beliefs whether they are teacher-centered or student 

centered. It was found that most of the teachers were holding teacher-centered 

beliefs. Thus, these teachers were good candidates to be participants in this study to 

have experiences regarding ABI approach.  

 

In this sense, to achieve the basic goals of the project as to actualize IBSE in Turkish 

classrooms via teacher training, preparation and providing feedback, members of the 

Turkish project team tried to disseminate the activities of IBSE by means of the ABI 

implementations. During the project‘s workshops, teachers were also engaged in the 

ABI activities to have experience regarding how would their students response this 

kind of interactive in-class activity. Then teachers were followed, monitored and 

supported to implement similar ABI activities in their own classrooms with the guide 

of project team members. Expectedly, almost for every teacher, it was challenging to 

implement ABI approach in their classrooms.  

 

The participatory teachers were also allowed to examine the ABI approach in a 

linguistic way. They examined the role of language in learning science. They 
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understood that learning science is to learn the new ways of thinking and talking 

about the natural phenomena as scientists have. The teachers had also opportunities 

to discuss and reflect upon the practical, contextual and pedagogical issues regarding 

the ABI implementations. There were long and self-reflective moments within 

renegotiations of the pedagogical meanings of the ABI approach between experts 

(project members) and the teachers. Moreover, the teachers in groups studied to 

design instructional units built around a big idea in science that were consistent with 

the ABI approach and completely curriculum-based. This required generating 

complex concept maps and collectively filled the ABI teacher template for teachers. 

 

During the summer workshop, the teachers acquired the basic conceptual and 

practical tools of the ABI approach. There were sub-sessions in which strategies for 

forming researchable questions in science lessons were broadly discussed and 

performed. In addition, in an epistemological stance, the difference and cognitive 

relation between data and evidence was negotiated. Examples were given by the 

teachers to reinforce the idea that data plus reasoning creates the evidence since the 

data do not speak up. In addition, as a core of the ABI approach, questions-claims-

evidences were discussed and performed by the teachers. Since, in a brief sense, ABI 

implementation begins with a research question that is generated after the initial 

negotiation of the meaning among the community of practice. Then every student 

groups generate their claim about the answer of the previously constructed research 

question. Finally, every group tries to understand the evidences whether the pre-set 

claims/assertions are rational in the light of other groups‘ works.  

 

All abovementioned procedures consisted of the reflective voices of the teachers. 

They were freely talking about their feelings and questions about the ABI approach. 

The workshop was maintained during three days with extensive attendance, lasted 24 

hours that was intensive and productive. Then, the selected teacher was proposed to 

continue offsite (workshop setting) and onsite (school, classroom setting) 

pedagogical support to adopt the ABI approach as a routine pedagogy. In a typical 

sense, a holistic and complete support in adopting the ABI approach as a routine 
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pedagogy needed receiving offsite and onsite professional-pedagogical support 

where the fundamental components emphasized in the workshop could be discussed 

in the sense of actual classroom experiences. 

 

The researcher of this study had a chance in contributing to the project over two 

years. In this journey, the researcher worked with many teachers and provided 

professional help to teachers to implement ABI in their classrooms. In undertaking 

the responsibilities of the project, the ABI approach provided a pedagogical thinking, 

planning, designing and implementing toolkit for the teachers to implement authentic 

IBSE activities. 

 

In sum, the project provided experiences to the researcher of this study to understand 

how a teacher and her students achieve meaning making in their science lessons 

through ABI approach.  For this dissertation the ABI approach were also  chosen as a 

research context throughout this project and the researcher developed an insight to 

investigate detailed descriptions of the fluctuations regarding teachers discursive 

roles in relation to student cognitions. 

  

3.3.4 Context of the Study: Science Content and ABI Implementation 

 

There were 22 implementations of the ABI approach in the teacher‘s classroom 

during the school year (2014 - 2015). There were three instructional units in the 

recent curriculum (7
th

 grade) where the teacher implemented the ABI activities. 

These three units covered nearly half of the objectives of the seventh grade science 

objectives (ntotal=78; nselected=37 as 47.4% of all outcomes). Across three units, there 

were eight science contents. Details of the eight instructional teaching sequences of 

the ABI approach were summarized in Table 9. As seen in Table 9, 10 ABI activities 

(20 lesson hours dedicated) were conducted within force and motion unit. Remaining 

12 ABI activities (24 lesson hours dedicated) were actualized in other two 

instructional units (matter and properties, light and energy).  
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Table 9. Instructional Units for ABI Implementation Science Curriculum  

 

No. Unit 
Recorded ABI 

lessons 

Recorded ABI  

hours 

Content of ABI 

implementation 

1 Force and Energy 

2 4 Springs 

2 4 Inclined Plane 

3 6 Levers 

3 6 Fixed pulley 

2 Matter and Properties 
3 6 Solutions 

3 6 Surface tension 

3 Light and Energy 
3 6 Reflection of light 

3 6 Refraction of light 

 Totals 22 44  

 

In order to implement ABI activities effectively, the teacher and the researcher 

engaged in detailed lesson preparation procedures. Preparation procedures can be 

seen in Figure 1 and were consisted of concept mapping, completing ABI teacher 

template, defining variables, scene staging, identifying student-based questions, 

alternative scenarios, establishing B plans. Concept mapping was useful in 

reconsidering the teacher‘s conceptual framework about the science subject 

presented through the ABI approach. In addition, through concept mapping the big 

ideas of science were detected that lead the teacher‘s pedagogical reasoning and flow 

of the discursive roles to reach the big ideas.  

 

The teacher also completed the ABI teacher template in order to envisage the 

negotiation cycles in the classroom in her mind. In addition, completing the teacher 

template presented the teacher a teaching agenda for the ABI approach. By concept 

mapping and completing the teacher template, the teacher had opportunities to define 

and clarify the variables that would be investigating by her students.  
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Figure 1. Steps of the Teacher Preparation for the ABI Activities 

Indeed, the teacher preparation prior to class was an estimation process for the 

teacher. Since she pondered to predict which types of variables (i.e., mass, height, 

inclination angle, amount of added salt, etc.) could be reasoned about by the students 

through initial social negotiations of the meaning. Scene staging indicated how the 

teacher started the lesson. There had to be an attention-gatherer question or an 

attractive demonstration of science. In addition, preparations for scene staging 

consisted of an array of estimations of which questions students could pose to 

research into as well as which irrelevant variables the students could suggest and 

how the teacher could eliminate the irrelevant ones.   

 

In the ABI implementations, the students generated their own questions by inserting 

their variables that they desired to investigate. Thus, for a diversified process of 

research question generation of the students the teacher had to presume student-based 

questions in order to revise and edit them before they wrote up their questions. Thus, 

in the preparations, student-based questions were predicted and precautions were 

taken since the students might pose irrelevant and unsearchable questions.  
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As introduced later in this chapter, the ABI implementations were maintained mainly 

in three consecutive phases: initial social negotiations of meaning, experimenting and 

whole group discussions. If an ABI activity was started and maintained with an 

attractive negotiation topic, it would be more plausible to expect students to devise 

researchable research questions. Thus, the teacher had to have secondary or 

alternative scene staging, B plans, if the group did not engage in the negotiation of 

meaning with the previous initiations of the teacher. To sum up, all abovementioned 

preparation procedures provided the teacher many opportunities to implement the 

ABI in a desired way. Thus, it also allowed gathering valid data for researcher to 

explore relations between the teacher discursive roles and student cognitions.     

 

3.4 Implementations of the ABI Activities 

 

There were three interrelated phases of an ABI activity. These were initial social 

negotiation of meaning, experimenting and whole group discussions. Indeed, three 

phases were intertwined with questions-claims-evidences (Hand & Keys, 1999). A 

diagrammatic representation of the phases of the implementations can be seen in 

Figure 2. To explicate, in the first phase, the teacher initiated the negotiation with a 

question or attractive science demonstration. The teacher-led questions or 

demonstrations were mind-stretching and engaged the students in cognitive 

confliction to ponder about the natural phenomena in a deeper sense. The role of the 

teacher in this stage was to listen the student responses, find their thinking fallacies 

and reposing other scaffolding questions to lead them to the variables. The initial 

social negotiations of the meaning were commonly lasted within 25-30 minutes. In 

the end of initial negotiations, the students were allowed to design their own research 

questions based upon the variables that were previously discussed. To note, a well-

undertaken initial negotiation of meaning was important for the next phases. Since 

the quality of the initial negotiations were indicative in guiding students to design 

better research questions for their experimenting procedures. 
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Figure 2. Intertwined Phases of the ABI Implementations 

 

The experimenting of the students were the processes where the students gathered 

their own data and reasoned about the data to generate evidences to support their 

claims. The teacher had several roles in experimenting phase. Since the quality of the 

third phase (whole group discussions) was greatly based upon the diversity and 

quality of student questions and experiments (data collection, analysis, and 

interpretation). First, in experimenting, the teacher had to scaffold students to 

redefine their own research questions. Since most students were not able to write up 

the questions by explicitly inserting the salient variables. In addition, the students 

might have tendencies in exploring the same research question with same variables. 

The teacher in this context had to make a variation by means of guiding some groups 

to other variables to explore. The students were also liable to examine only one 

variable during their experimenting. However, a rigorous experimenting within ABI 

approach required multivariable reasoning. For instance, within the implementation 

of inclined plane when the students decided to comparing the arriving time of two 

different weighted masses to the bottom of the inclined plane, they were only dealing 

with the mass variable. The teacher thus guided the students to examine mass 



 

 

97 

 

difference as well as height of the inclined plane or inclination angle as secondary 

variables. When this was the case, the students were engaged in multivariable 

experimenting that is the core of an ABI approach (e.g., Cavagnetto & Hand, 2012). 

Moreover, the students had a tendency to make experimental measurements only a 

few times. The teacher walked around all groups to model to make more 

measurement to generate more reliable and credible evidences. Experimenting 

procedures were lasted 20-25 minutes. After experimenting, all groups wrote up their 

question-claim-evidence onto the chalkboard to present their findings to the all class.  

 

The last phase of the ABI approach was whole group negotiations. In typical ABI 

implementations, student groups try to convince other groups by presenting their 

experimental results (i.e., question, claim, and evidence) as it was the case in the 

teacher‘s classroom. The teacher had also several discursive roles in this phase. First, 

she invited the groups for their presentations with a specific order. Since the purpose 

of a ABI activity was to proliferate in-depth negotiations. Thus, the contrast findings 

of the groups were detected and recorded by the teacher to augment the depth of the 

negotiation of meaning. Once the students presented their question, claim and 

evidences, the teacher invited other groups to criticize the group by asking questions 

and providing suggestions. The groups criticized each other in terms of relevancy of 

research questions, the reliability and validity of data collection procedures, the 

linkage between the data collection-interpretation and research questions, the derived 

arguments from the collected data, whether a group‘s evidences support their initial 

claim, and so forth. The students were more serious and engaged in rigorous 

negotiations by means of the teacher‘s discursive roles since they had their own data. 

The teacher also gathered attention to some specific points by virtue of specific 

teacher discursive roles. For instance, the students created data tallies and graphical 

representations. The teacher intentionally asked the group why they preferred to 

present their data via graphics. This gathered attention since it was more credible to 

present the collected data with modal representations. The teacher also compared for 

instance two groups‘ results that had similar or close research questions but divergent 

evidences to support their claims. These were the richest moments where the 
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discursive interactions between the teacher and the students were maximized. The 

whole group discussions were lasted 30-35 minutes. To sum, in three phases the 

teacher and the students had numerous discursive interactions to make meaning of 

natural phenomena. These phases provided ample data to investigate the nature and 

structure of relations between the teacher discursive roles and student cognitions.      

 

3.5 Data Collection Procedures 

 

In this study, data were collected from three different sources to examine into five 

research questions. The data mainly included classroom video, field note and 

member check teacher interview. The data were collected from different sources to 

triangulate and compensate the interpretations regarding the detected teacher 

discursive roles for ABI and the relations between the teacher discursive roles and 

students‘ cognition (Patton, 2001). The data sources were qualitative, therefore, 

shared similarities. However, the data sources had distinctive aspects allowing in-

depth and contextually-shaped interpretations (Stake, 1995). Table 10 and Table 11 

show the summaries of the data types, data sources, purpose of each collected data 

and items collected. 

 

3.5.1 Classroom Video 

 

There were 22 ABI lessons that were lasted 1760 minutes and captured by video 

recording. Classroom videos were the primary data source in this study. Since, all 

five research questions were examined by in-depth analysis of the verbatim 

transcripts of the video recordings. The researcher was at the school during video 

recordings. Thus the teacher made effort only to conduct the ABI activities without 

any technical difficulties as the researcher arranged the places of cameras and zoom-

in moments by walking around the classroom by not disturbing class persons to 

capture all voices. 
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Two cameras were placed in the laboratory. One camera was placed in the back of 

the laboratory, other at the front of the laboratory in order to capture most of the 

classroom activity. Simultaneous talk initiations of students could be separated from 

each other in video records. Every student‘s and the teacher‘s voices were mostly 

clear in the videos. Visual qualities of captured scenes were in high quality.  

 

Table 10. Details Regarding Primary Data Source as Classroom Video 

 

Type of data 
Source of 

data 
Purpose of collecting 

Collected items 

 

Research 

questions  

Classroom 

video 

Whole class 

videos of all 

lessons of 

ABI (first 

order) 

To detect discursive 

roles played out 

during the ABI 

implementations, to 

understand and detect 

the ways of relations 

and the patterns 

between the teacher‘s 

discursive roles and 

students‘ cognitions 

22 video-recorded 

lessons (1760 mins) 

and 7 transcripts of 

video-records (640 

mins)  

All research 

questions 

 

As mentioned, there were 22 implementations of the ABI activities during 2014-

2015 school years. There were two classes of the teacher who were taught by the 

ABI in science lessons. These were Class A and Class B. About half of the 

implementations were conducted in Class A (n = 10) and remaining in Class B (n = 

12; Figure 3). The first three implementations were dedicated to the first trying of the 

ABI activities. These three dedicated trying was implemented both in Class A and 

Class B. During these initial trying processes, the students became more familiar to 

the lines of the ABI.  

 

As seen Figure 3, the researcher and the teacher decided to select one of the classes 

(i.e. Class A or Class B) of the teacher to implement a planned and designed ABI 

activity for the first time in order to edit and enhance the scope of the activity. Then, 

by means of informal conversations regarding first trying of the ABI activities, the 

teacher and the researcher negotiated insufficient and failing points of the 

implemented activity. 
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Table 11. Details Regarding Secondary Data Sources 

 

Type of data Source of data 
Purpose of 

collecting 
Collected items 

 
Research 

questions 

Field notes 
Whole class 

(second order) 

To understand on 

site occurring to 

detect some study 

specific aspects 

of the relation 

between the 

teacher discursive 

roles and 

students‘ 

cognitions, help 

illustrate what 

may not be well 

captured through 

classroom video 

22 field notes 

recorded during 

the 

implementations 

of the ABI 

activities 

Particularly for 

RQ2, RQ3, RQ4 

& RQ5 

Member Check 

Teacher 

interview 

After the data 

analysis (second 

order) 

 

To member check 

with the teacher 

about her 

discursive roles, 

and the relations 

between the her 

discursive roles 

and students‘ 

cognition 

Two two-hour 

member check 

interview after 

the data analysis 

Particularly for 

RQ2, RQ3, RQ4 

& RQ5 

 

To sum, the nine ABI activities conducted in Class B were devoted to edit and 

enhance the activities to re-implement them in a more relevant pedagogical manner 

in Class A. The first trying class decided as Class B, since the teacher actualized the 

ABI approach first in Class B in the morning hours (09.00-11.00 am). Then, the 

teacher had a second chance to edit some nonworking points to display a better 

performance in implementing the ABI approach (13.00-15.00 pm).  
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Figure 3. Implementations of the 22 ABI Activities in Class A and Class B 

 

3.5.2 Secondary Data Sources and Rationalities 

 

As mentioned, the main data source of this study was classroom video. In addition to 

classroom videos, field notes were systematically collected during all 

implementations of ABI. An in-depth teacher interview was also conducted after the 

data analysis procedures in order to share the findings with the teacher in the sense of 
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member checking. As seen in Table 12, member check interview with the teacher 

and field notes are related with RQ2, RQ3, RQ4 and RQ5.  

 

Table 12. Purposes of Secondary Data Sources  

 

  Secondary data sources 

Research 

questions 
Purpose of the RQ Field notes  

Teacher 

interview 

RQ1 
Identification of teacher discursive roles for ABI 

approach 
None  None  

RQ2 

Identification the relations between teacher discursive 

roles and quantitative cognitive contributions of the 

students 

X X 

RQ3 
Identification the relations between teacher discursive 

roles and students‘ cognitive pathways 
X X 

RQ4 
Identification the relations between teacher discursive 

roles and students‘ reasoning  
X X 

RQ5 
Identification the relations between teacher discursive 

roles and students‘ argument structures 
X X 

 

Secondary data sources were used in this study in order to make any groundling 

causal assertions regarding the reasons of the divergences or convergences across the 

analysis of video transcripts (video cases). For this study, a divergence across the 

video cases stands for there was a different emerged pattern in terms of the relations 

between the teacher discursive roles and the students‘ cognition for research 

questions as RQ2, RQ3, RQ4 and RQ5.  

 

An example makes the point clear. As seen Table 11, RQ5 deals with the exploration 

of the relations between teacher discursive roles and students‘ argument structures. 

This relation was explored within seven video cases analyzed. Presumably, there 

might be differences across the emerged patterns that were extracted by the analysis 

of the video cases. For RQ5, the difference can be interpreted for the teacher 

discursive roles and accompanied students‘ argument structures. In this sense, if 
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there would be a substantial difference between, for instance, the first video analysis 

and fifth video analysis, this difference would be illuminated by means of analysis of 

secondary data sources as field notes and member check teacher interview for the 

sake of this study. The secondary data sources were only considered and analyzed if 

there is a considerable divergence between two or more analysis of video cases.   

  

3.5.2.1 Field Notes  

 

Field notes are the notes as the researcher took in the field as classroom during the 

ABI implementations. In this research, field notes mean the detailed notes the 

researcher recorded during the ABI implementations as he observed what was going 

on within classroom discourse (Creswell, 1998; Morse, 1994). The recorded field 

notes were the researcher‘s written accounts of what he heard, saw, experienced, and 

thought in the course of the ABI implementations in terms of teacher discursive roles 

and the relations between the teacher discursive roles and the students‘ cognition. 

Bernard (1994) defines three types of the field notes: field jottings, field dairies and 

field logs. For the purposes of the researcher‘s field note recording, structured field 

jottings were used. A field jotting refers to quick field-based notes about something 

the researcher wants to write up more in-depth about later on (Bernard, 1994; 

Creswell 1998, 2008). Field notes were used to characterize the both expected and 

unexpected events occurred during the ABI implementations.  

 

In this study, field notes were recorded in response to detected divergences across the 

video analysis cases in terms of RQ2, RQ3, RQ4 and RQ5. To frame the researcher‘s 

mind to record theory-laden (e.g., basics of ABI approach) field notes, a flexible and 

mechanic leading structure was composed. For this study, some points of the 

structure for a field jotting can be seen in Table 13.  

 

The examples of the abovementioned criterions derived from the experiences of the 

researcher and the related literature (Cavagnetto, 2010; Cavagnetto & Hand, 2012; 

Cavagnetto, Hand, & Norton-Meier, 2010; Keys, Hand, Prain, & Collins, 1999). In 
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other thesis researches related to the ABI approach (e.g. Benus 2011; Pinney 2013), 

the criterions stated in Table 13 were also used to frame the researchers‘ minds to 

characterize classroom events that substantially shift the flow of the classroom 

discourse particularly in terms of the relations between the teacher discursive roles 

and the students‘ cognition. 

 

Table 13. Sections of the Field Notes Associated with the ABI Implementations  

  

Three interrelated phases of the ABI implementations 

Initial negotiation of meaning Experimenting Whole group discussions 

Criterions Criterions Criterions 

Might the teacher initiate the 

negotiation by an authentic 

cognitive confliction students 

have?   

Might the teacher scaffold the 

students to collect data from 

different sources?  

In which order the teacher 

invite the student groups to 

present their findings?   

Might the teacher aware the 

students they have conflictions 

in their reasoning?  

Might the teachers prompt the 

students to collect data in a 

valid and reliable way?   

Might the teacher focus on the 

other modes of thinking (e.g. 

presenting the results with the 

graphs) when the student 

groups presented their 

findings?  

Might the teacher collect 

student-led variables that 

would be used in the students‘ 

own research questions?  

Might the teacher discuss the 

questions students posed 

whether it is researchable or 

not?   

 

Might the teacher discuss 

student-led variables with 

students whether the variables 

are attached to the content 

under negotiation?   

Might the teacher lead a student 

group to explore another 

research question that a student 

groups already investigated?  

 

Might the teacher lead students 

to write up research questions 

consisting more than only one 

variable (multivariable 

thinking)?  

  

    

The researcher framed his mind by the sample items or questions given above. 

Mentioned sample items were derived from the intertwined cycles of the ABI 

implementations (Cavagnetto, 2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, 

& Norton-Meier, 2010) as explained earlier.   
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An example makes the point clearer. In terms of the initial negotiations of meaning 

phase of an ABI implementation, the teacher might gather the student-led variables 

that the students composed their questions around the variables. In this sense, a 

teacher may just simply collect the student-led variables or s/he deliberately 

negotiates why a student is of the idea that a variable influences the phenomenon 

under negotiation. In terms of former case, the discursive interactions between the 

teacher and the students can be decreased since mentioned influencing variables were 

easily acknowledged by the teacher. However, when a teacher deeply interrogates the 

reasons of the exemplified variables, students may be guided to make justifications 

regarding the variables they mentioned. These small but considerable moments may 

modify and reshape the relations or patterns between the teacher discursive roles and 

student cognitions, in this case argument structures. 

 

3.5.2.2 Member Check Teacher Interview  

 

Other secondary data source was the member check teacher interview. The member 

check teacher interview protocol was based on the findings obtained from in-depth 

analysis of classroom videos of the teacher as she personally conducted all the ABI 

implementations. The member check teacher interview was particularly for 

responding RQ2, RQ3, RQ4 and RQ5. 

 

The member check interview has been also known as member validation (Seale, 

1999). According to Lincoln and Guba (1985) a member check interview stands for 

―the provisional report (case) is taken back to the site and subjected to the scrutiny of 

the persons who provided information‖ (p. 236). In this sense, during the member 

check teacher interview, the researcher checked the person (teacher) who provided 

information since the teacher was able to determine if the researcher has actually 

reported the relations between her discursive roles and the fluctuations or changes in 

her students‘ cognitions. In atypical sense, the member checking interview is mainly 

accounted for the validation of a study (Angen, 2000; Creswell, 1998; Sandelowski, 

1993). Moreover, Lincoln and Guba (1985) indicated that a well-designed and well-
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conducted member check interview is the most crucial approach for locating the 

validity by means of credibility. 

 

Prior to administration of the member check interview to the teacher, the designed 

protocol was externally audited by an expert specializing in qualitative research 

methods (Creswell, 1998; Lincoln & Guba, 1985). After taking the expert revisions, 

some of the recommended modifications were carried out. The design of the final 

version of the member check teacher interview protocol included imperative, probing 

questions and sub-questions to capture the vital focal aspects of teacher‘s 

interpretations regarding what was happening in the ABI implementations and why 

this had happened in the way that was observed (Creswell, 1998; Lincoln & Guba, 

1985). 

 

The member check teacher interview protocol consists of four related sections. All 

details of the member check teacher interview protocol can be seen in Appendix-B. 

The protocol sections, their contents and descriptions can be seen in Table 14. 

Section-1 was dedicated to evoke and remind the teacher to make more valid a 

member check interview. Since, the teacher had to remember what was happening in 

the each ABI implementation she personally had conducted. In order to ensure the 

teacher‘s evoking and remembering all the video transcripts and video record were 

shared with the teacher. 

 

In Section-2, a summary of the findings obtained from the data analysis processes 

was shared with the teacher. In this sense, the purpose was to provide additional 

information to the teacher regarding what the researcher reached with analysis of the 

video cases.  This provided the teacher the opportunity to assess the preliminary 

findings in addition to confirm particular aspects of the analyzed data. In Section-3, 

the researcher shared with the teacher how he reasoned about the collected data when 

he analyzed them. 
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Table 14. Sections, Contents and the Descriptions for the Member Check Teacher 

Interview 

 

Protocol 

Sections 

Contents  Descriptions 

 

 

Section-1 

 

Evoking and 

Reminding 

The teacher was evoked and reminded 

what was happening in each case of 

ABI implementation. 

 

 

Section-2 

 

Findings of the Study 

The researcher presented to and shared 

with the teacher a clear summary of 

findings of the study without any 

interpretation. 

 

 

Section-3 

 

Reasoning of the 

Researcher 

The researcher presented to and shared 

with the teacher his data-based and 

theory-driven reasoning for the found 

out patterns across the ABI 

implementations. 

 

 

Section-4 

 

Teacher‘s 

Interpretations 

The researcher posed some neutral 

probing questions in order to capture 

the teacher‘s interpretations regarding 

the findings of the study and reasoning 

of the researcher. 

  

This provided the teacher the chance to correct erroneous interpretations of the 

researcher, rationalize the researcher‘s reasoning, and also challenge what might be 

conceived by the researcher in a wrong sense. In Section-4, the teacher was invited to 

make data-based and experienced-based (her personally conducted) interpretations 

regarding the relations between her discursive roles and her students‘ cognition. All 

these procedures provided the chance to the researcher to have additional volunteer 

information by means of a stimulated recall sessions by the playing-back procedures 

(Lincoln & Guba, 1985).  

 

During member check interview meeting, to ensure that the researcher gained as 

much information as possible from the teacher, he was careful to allow her sufficient 

time to consider each Section and to respond in as much detail as she wished. The 
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purpose of the member check interview and the researcher‘s intentions were 

explained explicitly and sincerely to the teacher. There was no intention to judge or 

evaluate the teacher‘s responses. The control of the conversation flowed from 

interviewer to interviewee and vice versa. The researcher believes that the teacher 

was encouraged to talk freely and completely externalized herself. 

 

3.6 Data Analysis  

 

3.6.1 Types of Data Analysis 

 

In this section only data analysis types are introduced, then, in later sections, data 

analysis procedures will be detailed. There were two interrelated phases of data 

analysis as seen in the Figure 4. These were Sociocultural Discourse Analysis (SDA) 

and Selective Data Coding (or analysis, SDC). SDA was used for the analysis of the 

seven verbatim of classroom videos. SDA was conducted in response to all research 

questions (from RQ1 to RQ5). SDA had two sub-phases: (i) coding-counting, (ii) 

episode analysis. SDC was also conducted to account for the divergences and 

convergences across the seven cases of the ABI implementations regarding the 

relations between the teacher discursive roles and students‘ cognitions across the 

seven video classroom transcripts. SDC was achieved through the analysis of the 

field notes and the member check teacher interview. SDC was for RQ2, RQ3, RQ 

and RQ5.  

 

3.6.1.1 Sociocultural Discourse Analysis  

 

Wegerif and Mercer‘s (1997) used SDA in analyzing classroom discourse in order to 

eliminate the weaknesses of two analysis methods (quantitative vs. qualitative) and 

combined a more powerful analysis approach. Mercer and his contemporaries 

(Knight & Mercer, 2015; Mercer & Dawes, 2014; Mercer, Littleton, & Wegerif, 

2004; Mercer, 2002, 2004, 2010, 2013; Wegerif & Mercer, 1997) have often called 

SDA as a methodology, not a method of analysis of classroom discourse. Since, as 
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Mercer (2004) advocated, SDA is not just a method rather it is a context-based and 

study-specific combination of analysis methods (qualitative and quantitative).  

 

 

 

Figure 4. Types of Data Analysis and Coding 

 

Context-based and study-specific refers to that a researcher may deal with diverse 

research questions and have different research purposes as adopted in this study. The 

research questions researcher deals with can be required both quantitative and 

qualitative data analysis procedures (Mercer, Littleton, & Wegerif, 2004; Mercer, 

2002, 2004, 2010, 2013; Wegerif & Mercer, 1997). Thus, instead of just selecting a 



 

 

110 

 

method of analysis, it might be more plausible to integrate them and profit from the 

strengths of more than one method of classroom discourse analysis.   

 

In the simplest terms, discourse analysis refers to ―analysis of episodes of talk in 

social context‖ (Mercer, 2004, p. 141). When the term sociocultural is added to 

discourse analysis, it refers to analysis of joint intellectual activity. It means that only 

teacher and students are enable creating a common and shared knowledge by means 

of social negotiations of meaning and collective intellectual efforts (Knight & 

Mercer, 2015; Mercer & Dawes, 2014) as valid for this study.   

 

Indeed, the participatory students‘ cognitions and social-cultural context (the class‘s 

socio-cultural context) in which the cognitive operations were played out in the 

presence of the teacher‘s discursive roles are the primary concerns of any SDA 

(Knight & Mercer, 2015; Mercer & Dawes, 2014). In addition to this, SDA may 

allow not only fine-grained and in-depth analysis of joint cognitive engagement as 

the participatory teacher and the students achieved, but also cognitive operations‘ 

development and some specific learning outcomes (development of argument 

structures, cognitive pathways, reasoning typologies) can be wisely analyzed by 

SDA (Knight & Mercer, 2015; Mercer & Dawes, 2014; Mercer, Littleton, & 

Wegerif, 2004; Mercer, 2002, 2004, 2010, 2013; Wegerif & Mercer, 1997) as the 

main purpose of this study. 

 

The main purpose of conducting a SDA in this study was to model a context-specific 

and study-specific complementary and compensatory use of qualitative and 

quantitative analysis methods. In brief, as detailed in later, the researcher operated 

two sub-phases of analysis of classroom discourse to attain a SDA (see also Figure 

4). First, the researcher did systematic observation (Mercer, 2010) by counting and 

coding the occurrences of the discursive interactions between the teacher and the 

students based on theory-driven and data-based coding schemes (i.e., will be 

mentioned as Coding Catalogues). The researcher also used some study-specific 

qualitative analysis to eliminate restrictive aspects of quantitative analysis as 
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systematic observation. This was the second sub-phase of the SDA analysis and 

called episode analysis or analysis of extracted episodes. Episode analysis in addition 

to systematic observation was needed for several reasons explained below.    

 

For instance, some particular extracted parts as in the forms of small pieces of 

episodes of classroom talk were used to declare some contextual differences among 

the being coded teacher discursive roles or among students‘ cognitions. Since, there 

was a temporal, contextualized and dynamic nature of the language that was 

generated in the classroom of the teacher and the students (Mercer, 2004) and was 

created during the ABI activities. It means that the language was created by the 

students and the teacher and it was played out in a specific context. Nevertheless, the 

language had also previously created this context. In other words, conversational 

partners in this study used language mutually transforming the current state of their 

understanding of the topics of their conversation (Mercer, 2004). 

 

In order to do this, the participants of this study needed to build a contextual 

foundation for the progress of their classroom talk. As a very important note, the talk 

was also the primary means for building that contextual foundation. Gee and Green 

(1998) called this interactional aspect of the language as reflexivity. Connately, 

Edwards and Mercer (1987) indicated, ―…the dynamic aspect of collective thinking 

refers to the fact that the basis of common knowledge upon which shared 

understanding depends is constantly being developed. The contextual base is in a 

constant state of flux, as immediate shared experiences and corresponding 

conversational content provide the resources for building future conversational 

context.‖ (Mercer, 2004, p. 140). In terms of this study, it implies that same 

discursive role of the teacher that was played out in an ABI activity can have a 

distinctive purpose within another ABI activity even though it was same in the two 

different activities. It was commonly valid for the students‘ cognitions. The same 

utterance of the students could be totally different and was evaluated with a different 

code. 
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An example makes the point clearer. The same close-ended questioning of the 

teacher may be used in a very distinctive manner by the teacher across the ABI 

activities. For instance, contingency of close-ended teacher questioning may totally 

shift the flow of classroom discourse in the ABI activities. Contingency of teacher 

close-ended questioning refers that teacher maintains the questioning by linking and 

attaching students‘ previous utterances (Boyd & Rubin, 2006). In other words, 

teacher continues the classroom discourse by means of using student-led utterances. 

In this context, the teacher uses the knowledge or utterance of students to redirect the 

classroom discourse‘s flow.  

 

However, inherently difference contexts in which the same close-ended question 

posed by the same teacher may totally alter the intention of discursive role, in turn 

the type of the role, in turn students‘ cognition. Put it differently, if the close-ended 

question is not contingent on the previous student‘s utterance, this can be evaluated 

as a teacher discursive role. On the other hand, if the same closed question is posed 

by contingent on the previous student‘s utterance, it should be evaluated as a 

different discursive role compare to non-contingent one. When it is the case, the label 

or the formation of the code can be same as close-ended questioning. Nevertheless, 

the function or the pedagogical meaning of the code is now distinctive as contingent 

or non-contingent close-ended questioning. In this study, there were numerous 

examples similar to this that could be revealed by extracting several small pieces of 

episodes. To sum up, SDA was used in this study in a study-specific and context-

based manner by integrating qualitative and quantitative analysis methods as coding-

counting and episode analyzes.  

 

3.6.1.2 Selective Data Coding (Analysis)   

 

SDC was handled to explicate some reasons of the divergences between the extracted 

patterns regarding the relations between the teacher discursive roles and students‘ 

cognitions across the seven analyzed video classroom transcripts. There were diverse 

reasons for the SDC. For instance, in instructional units some discussion topics were 
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more attractive and cognitively conflicted for the students. To the researcher‘s field 

notes, the students therefore were engaged in better negotiations of meaning in order 

to solve the emerged cognitive contradictions through data collection, analysis and 

interpretation. There were salient events as recorded that completely change the 

direction of the implementations. The changes were almost positive. There were of 

course negative changes in the directions of the implementations, for instance 

embedded in the field notes of the researcher.   

 

An example makes the point clearer. When the teacher dropped the two different 

weighted, same-volume masses from the equal height and when students observed 

that the two masses hit the classroom ground at the same time, it was gathering great 

intellectual attention. Since, this natural event was considerably unexpected for the 

students‘ existent conceptual framework. They were of the idea that the objects 

would not hit the ground at the same time.  Expectedly, after a demonstration like 

this, the students were eagerly engaged in the negotiations of meanings of the free-

falling objects and their weights. To support, they had a serious cognitive 

contradiction to resolve immediately. The researcher recorded that several students 

requiring from their teachers to allow them for their self-trying as soon as possible to 

reveal the reasons of this unexpected event. As a whole, this, according to the 

researcher‘s field notes, could be considerably important in changing the atmosphere 

and the pace of the implementations; in turn, shift the anticipated relations between 

the teacher discursive roles and the students‘ cognition. To sum, some concrete signs 

of above-stated circumstances were visible to some extent in SDC, particularly 

within field notes. Thus, to construct a more rational and holistic argument about 

explored relations between teacher discursive roles and students‘ cognitions across 

the seven classroom video transcripts; the secondary data analysis was conducted. 

 

3.6.2 Data Analysis Procedures 

 

As mentioned, there were two phases of data analysis. These are SDA and SDC. 

Details of SDA and SDC are given below.   
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SDA: As mentioned earlier, each analysis of classroom video was considered as a 

lesson-specific case that the researcher derived a lesson-specific pattern to 

characterize the featured points of the teacher discursive roles and relations between 

teacher discursive roles and students‘ cognition. In each lesson-specific case, 

emerged patterns could be detected and differentiated from each other through 

quantifications of the occurrences of the teacher discursive roles and the students‘ 

cognition. The differentiated aspects could be seen by the numbers of the use of 

some specific teacher discursive roles (i.e., higher numbers of evaluations of student-

led responses: the specific teacher discursive role) and some associated student 

cognitive operations (i.e., evidence-based reasoning: student cognitive operation). In 

other words, each analyzed transcript showed a specific pattern that could be 

compared, contrasted or matched with other patterns found in classroom video 

analysis. It therefore allowed to estimate which specific teacher discursive roles were 

matched with specific student cognitive operations.  

 

SDC: After establishing specific patterns of the relations between the teacher 

discursive roles and the students‘ cognitions across the video cases, the presumable 

reasons of the differences and common points between the cases were tried to be 

illuminated. This was the second phase of the data analysis. In this sense, other data 

sources (i.e., field notes of the researcher, member check interview with the teacher) 

apart from classroom videos were analyzed to comprehend the reasons of the 

differences or the communalities between the cases in terms of the relations between 

the teacher discursive roles and the students‘ cognitions.    

 

In translating methodology literature‘s languages, a theory ground method was 

conducted for the analysis of data (Strauss & Corbin, 1990). In using this method, it 

was possible to reveal the reasons of differences and communalities across the seven 

cases in terms of the teacher discursive roles and the relations between the teacher 

discursive roles and students‘ cognition. Video classroom transcripts were subjected 

to open coding through the codes (data-based and theory-driven) included in the 

coding catalogues, then, axial coding was attained (Strauss & Corbin, 1990). The 
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open coding through the codes was used to break down of the teacher discursive 

roles and the student cognitive operations in small pieces as units of analysis. This 

helped the data to be conceptualized and analytically labelled (Goulding, 1999). In 

axial coding, fragmented analytical teacher discursive roles and student cognitive 

operations were then collapsed into the higher order themes in reducing the number 

and diversities of codes to construct patterns (Goulding, 1999; Strauss & Corbin, 

1990). Finally, in selective coding, commonalities and differences between the seven 

cases were strengthened, supported and explained through considering other data 

sources. Table 15 summaries stages of analysis, analysis activities and goals of 

analysis, related research questions and considered coding catalogue.  

 

3.6.2.1 Level-1 Analysis 

 

Level-1 analysis was conducted for answering to RQ1. As seen in Table 15, the 

purpose of Level-1 analysis was to detect teacher discursive roles played out during 

seven ABI implementations. For this kind of analysis, a coding catalogue, Teacher 

Discursive Roles, was developed. It is both theory-laden and data-driven (see also 

Literature Review section). This catalogue is dynamic and contextually-influenced.  

 

The dynamic aspect of the catalogue refers that its analytical components could be 

changed over the course of conducting coding. It is also contextually-influenced 

since each specific eight case (classroom video) had its own specific teacher 

discursive roles. The teacher discursive roles‘ purposes and directions were 

differentiated based upon the context in which the discursive roles occurred even 

though same analytical codes were in action.  
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Table 15. Stages, Activities, Goals of Data Analysis Procedures  

 

Stages Analysis activities Goal Questions 

Used 

Coding 

Catalogue 

L
ev

el
-1

 

Coding: Revealing study-

specific teacher discursive 

roles 

Axial coding: Identifying 

patterns by collapsing 

analytical codes for teacher 

discursive roles into higher-

order themes 

 

Detecting 

teacher 

discursive roles 

played out in 

ABI 

implementations 

 

RQ1 

Teacher 

Discursive 

Roles 

 

L
ev

el
-2

 

L
ev

el
-2

a 

Coding: Revealing patterns of 

interaction 

Possible selective coding: 

Estimating presumable 

reasons of the divergences in 

terms of pattern of interaction 

across the seven cases (by 

means of analysis of field 

notes and member check 

interview) 

 

Revealing types 

of teacher 

discursive roles 

allowing 

different 

patterns of 

interaction in 

supporting the 

student-led 

cognitive 

contributions 

RQ2 
Pattern of 

Interaction 

L
ev

el
-2

b
 

 

 

 

Coding: Revealing the 

quantitative amounts of the 

student-based intellectual 

contributions to the classroom 

discourse. 

Axial coding: Identifying 

patterns by collapsing 

analytical syntacto semantic 

complexity codes into higher-

order themes 

Possible selective coding: 

Estimating presumable 

reasons of the divergences in 

terms of syntacto-semantic 

complexity of the student-led 

contributions across the seven 

cases (by means of analysis of 

field notes and member check 

interview) 

 

 

Revealing types 

of teacher 

discursive roles 

allowing more 

enlarged 

quantitative 

cognitive 

contributions of 

the students 

RQ2 

SOLO 

(syntacto-

semantic 

complexity) 
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Table 15 Cont‘d 

L
ev

el
-3

 

Coding: Revealing the 

qualities of student-based 

intellectual contributions to 

the classroom discourse 

Axial coding: Integrating the 

varying qualities of student-

based cognitive pathways as 

cognitive contributions to the 

classroom discourse 

Possible selective coding: 

Assuming the differences and 

similarities of qualities of 

student-based intellectual 

contributions (by means of 

analysis of field notes and 

member check interview) 

 

 

 

Identifying the 

types of 

fluctuations 

observed 

between the 

teacher 

discursive roles 

and the 

students‘ 

cognitive 

pathways 

RQ3 
Cognitive 

Pathways 

L
ev

el
-4

 

Coding: Revealing the 

qualities of student reasoning 

typologies 

Possible selective coding: 

Confirming the divergences 

and convergences between 

reasoning quality typologies of 

students across seven cases 

(by means of analysis of field 

notes and member check 

interview) 

 

 

 

Identifying the 

types of patterns 

observed 

between the 

students‘ 

reasoning and 

the teacher‘s 

discursive roles 

RQ4 
Reasoning 

Quality 

L
ev

el
-5

 

Coding: Revealing the 

argument structures of 

students 

Axial coding: Identifying 

patterns by collapsing 

analytical argument structures 

into higher-order themes 

Possible selective coding: 

Estimating the communalities 

and divergences between 

argument patterns of students 

across the seven cases (by 

means of analysis of field 

notes and member check 

interview) 

Identifying the 

types of patterns 

observed 

between the 

students‘ 

argument 

structures and 

the teacher‘s 

discursive roles 

RQ5 
Argument 

Structures 
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Table 16. Higher Order Themes and Examples Codes of Teacher Discursive Roles  

 

Higher-order themes Sample Analytical Codes 

Teacher gives information and evaluates the 

ideas 

Direct lecturing, narrates, verbal cloze, logical 

explanations, cued elicitation, hinting, cut-off, 

affirmation-cum-direct instruction, explicit 

correction-direct instruction, explicit/direct 

affirmation, explicit/direct rejection 

Teacher pools, summarizes and consolidates 

the ideas 

Pools student-led ideas, summaries student-led 

ideas, selects students-led ideas, consolidates 

student-led ideas 

Teacher clarifies, elaborates and probes the 

ideas 

Requests for clarification, expands student-led 

responses, reformulates student-led responses, 

embodies student-led responses, probes student-

led responses 

Teacher focuses learners on focal aspects of 

and encourages monitoring to classroom 

discursive events 

Focuses student-led responses: focuses attention 

on a particular student response, drives towards 

the focal point, focuses students‘ attention on 

important aspects of the activity, monitors 

student-led responses: backgrounding, 

foregrounding, prompts students for monitoring 

what is happening in the discourse now, 

encourages students to monitor their 

understanding of a classmates‘ thinking 

Teacher conducts reflective discourse Throws: prompts students for responding 

classmates‘ ideas, reflective toss: Throws the 

responsibility for thinking back to the student 

and other members of the class, toss-back: In 

place of an evaluation, teacher asks for students 

to comment on a student‘s response; asks for 

evaluation 

Teacher models aspects of processes of science 

and speech genres 

Models: modelling and rehearsing aspects of 

processes, procedures, operations of science, 

modelling how a person controls variables in an 

experiment, attains multivariable thinking, make 

reliable and valid measurements, triangulate data 

collection, deal with scientific units, etc. 

Teacher acts as challenger and seeks for 

justified reasoning 

Challenges: prompts for debating, prompts for 

negotiating, plays devil‘s advocate, provides 

alternative points of views, etc.; prompts for 

evidence-based reasoning: prompts for 

justification, prompts for evidence, emphasizes 

for justification and evidence, praises the use of 

justification and evidence, asking for 

justification 

Teacher creates an intellectually comfortable 

classroom atmosphere 

Provides maintenance: acknowledging students 

as conversational partners, keeps neutrality, 

invokes silence to foster student thinking, 

arranges long wait times, foster a respectful 

environment for statements of beliefs and change 

in beliefs 
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Table 16 defines a very brief summary of the catalogue. All analytical codes, sub-

categories and higher order themes of the teacher discursive roles can be seen as 

Appendix-A.  The catalogue comprises eight higher-order themes, 21 subcategories 

and more than 200 analytical codes that characterize the subcategories. Both 

authoritative and dialogical teacher discursive roles were included in the catalogue; 

the teacher played out more monologic and more dialogic discursive roles during the 

ABI activities. Based on this catalogue, Level-1 analysis was conducted.    

 

In the analysis of the teacher discursive roles, only open coding and axial coding 

were conducted. Even though, the researcher and two experts in coding this data 

sources applied a theory-laden catalogue to the verbatim transcripts, it was 

understood that there were some study-specific teacher discursive roles that were not 

included in the catalogue. Over time, if needed, new study-specific codes were added 

and the catalogue was redefined (Lincoln & Guba, 1985).  

 

Inter-coder agreement percent was initially lower (about 69%). Since, the catalogue 

consists of over 200 analytical codes embedded in over 20 categories and eight 

higher order themes. Therefore, it was considerably compelling to master it in the 

first times of analysis. However, over the course time, particularly by means of 

ongoing renegotiations of the some disagreed codes, we reached a plausible level of 

agreement percent (about 81%) that was acceptable (Miles & Huberman, 1994).  

 

There was a line-by-line analysis for the teacher discursive roles. Then small pieces 

of information about the discursive roles as assigned codes were collapsed into 

categories by axial coding. There were different numbers of collapsed categories of 

teacher discursive roles across the seven cases. In other words, some teacher 

discursive roles were more or less visible or invisible across the video cases.  

 

3.6.2.2 Level-2 Analysis 

 

3.6.2.2.1 Level-2a Analysis 
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Level-2 analysis incorporated two analytical sub-stages: Level-2a and Level-2b. 

Level-2a analysis was for RQ2 (see also Table 17). The purpose of the Level-2a 

analysis was to reveal the pattern of interaction to estimate the quantitative cognitive 

contributions of the students to the classroom discourse. For this analysis, a full-

theory laden catalogue, Pattern of Interaction, was used. Pattern of interaction refers 

to representations of the flow of the discursive exchanges between students and 

teacher. It depends upon the basic triadic dialogue, Initiate-Response-Evaluate or 

Follow-up (Sinclair & Coulthard, 1975). The teacher initiated the classroom dialogue 

by means of an initiation move. This first move could be nuclear or bound (Molinari, 

Mameli & Gnisci, 2013). Nuclear initiation means that all dialogue between the 

students and the teacher would be maintaining around this initiation, the topic, the 

claim or the question. Bound initiation implies that teacher makes a talk turn by 

interlinking the turn to the nuclear initiation (Molinari, Mameli & Gnisci, 2013).  

 

Table 17. Codes and Example Utterance of Pattern of Interaction  

 

Sample codes Code Descriptions 

 

Initiate: Nuclear Teacher initiates the negotiation with a main topic; if the core/main 

topic is changed by teacher or students, other nuclear initiation of 

another topic is triggered. 

 

(Re)Initiate: Bound Bound initiations shows the associated sub-initiations that are 

considerably related with the core/main topic or core/nuclear 

initiation. 

Response The student-led utterances and is provided by students in response 

to teacher‘s or his or her classmates‘ previous questions or 

utterances. 

 

Follow-up/Evaluation Teacher‘s evaluative move after a student-led response or utterance 

Follow-up Questioning  

Teacher‘s further questioning such as probing or requesting for 

clarification after a student-led response or utterance. 

 

Follow-up/Explanation Teacher‘s explanation based on the previous response or utterance 

students by means of direct lecturing, narrating, verbal closing, etc. 

 

In this study, after the teacher initiation, the students provided responses. Then the 

third turn, follow-up was occurred by the teacher. A teacher may make an evaluation 
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as follow-up. Follow-up turns can also be teacher questioning or teacher explanation. 

Students can also undertake the third turns that they may evaluate other groups' 

arguments.  

 

As a whole, pattern of interaction can be IRE (close), IRF, and IRFRFRF...RF 

(open). Closed and open chains of interactions can be seen in the classroom 

discourse. In other words, if there are pervasive amount of close chains of triadic 

dialogues, it signals that the teacher dominates the classroom discourse (Mortimer & 

Scott, 2003). On the other hand, in the presence of open chains of interactions, 

student voice may be dominative (Martin & Hand, 2009; McNeill & Pimentel, 2010). 

Thus, coding pattern of interaction for this study provided an initial understanding 

regarding how classroom discourse flows within each eight cases. In the related 

literature, pattern of interaction as in the form of triadic dialogues were extensively 

used since its objectiveness and simplistic-mechanistic forms in terms of coding. 

IRE- or IRF-based frames were also used in the studies dealing with relations 

between the teacher discursive roles and student cognitions (Jadallah, et al. 2011; 

Lefstein, et al., 2015; Molinari, et al., 2013).        

 

Level-2a analysis was dedicated to reveal the proportions of different interactional 

patterns (e.g., IRE, IRF, IRFRFRFRF…). In this study, it was an initial indicator of 

whether the teacher‘s or the students‘ voice was higher or pervasive compare to each 

other. There was only a coding procedure through predetermined codes. Inter-coder 

agreement percent was 100% for this type of analysis (Miles & Huberman, 1994). 

After coding each utterance of the teacher and the students, the orientations of 

interaction patterns were accepted as the hypothetical indicators of the relations 

between the teacher discursive roles and students‘ cognitions. For instance, when the 

numbers of teacher‘s last turn as evaluation was decreased, it presumably means that 

the students dominated classroom discourse. The differences and communalities 

across the seven classroom videos regarding the relations between the occurrences of 

patterns of interactions and students‘ cognitions were tried to be reinvestigated by 

analyzing secondary data sources and attaining episode analysis as a part of SDA.   
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3.6.2.2.2 Level-2b Analysis 

 

The second stage of the Level-2 analysis was Level-2b analysis. The purpose of 

Level-2b analysis was to reveal the quantitative cognitive contributions of the 

students to the classroom discourse during the ABI implementations regulated by the 

teacher‘s discursive roles. The used catalogue for this phase of Level-2 analysis was 

considered The Structure of Observed Learning Outcomes (SOLO). The SOLO 

represents the levels of progressively complex understanding of students through five 

general stages that are intended to be relevant to all subjects in all disciplines (Biggs 

& Collis, 1982; Collis & Biggs, 1986). In the SOLO, cognitive contributions of 

students are conceived as an increase in the number and the complexity of 

connections. Indeed, the SOLO is a hierarchical model and suitable for estimating 

learning outcomes of different subjects, levels and diverse lengths of assignments 

(Biggs & Collis, 1982; Chan et al., 2001).   

 

Table 18. The Syntacto-Semantic Complexity of Student-led Responses, SOLO  

 

Levels of 

learning stages 

Levels of 

understanding 

Descriptions 

Stage of 

Ignorance 

Pre-structural The task is engaged, but the learner is distracted or 

misled by irrelevant aspects or information; nothing 

meaningful has been learned. 

 

Stages of surface 

learning 

Uni-structural The learner focuses on the relevant domain, and picks 

up one aspect to work with; one specific thing has been 

learned. 

 

Multi-Structural The learner picks up more and more relevant or correct 

features, but does not integrate them; several relevant, 

independent and meaningful aspects have been learned. 

 

Stages of deeper 

learning 

Relational The learner now integrates the parts with each other, so 

that the whole has a coherent structure and meaning; 

aspects learned are integrated into a structure. 

 

Extended abstract The learner now generalizes the structure to take in new 

and more abstract features, representing a higher mode 

of operation; aspects learned are generalized to a new 

domain 
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As seen in Table 18, the SOLO consist of three levels of learning stages: level of 

ignorance, levels of surface learning, and levels of deeper learning. The levels of 

learning stages are characterized by five levels of understanding: pre-structural, uni-

structural, multi-structural, relational, extended abstract. Pre-structural stage is 

indeed outside of the taxonomy as it refers to stage of ignorance.  

 

In terms of this study, in pre-structural level the students thrown out an irrelevant or 

false utterance regarding the topic under discussion. In uni-structural and multi-

structural stages, there were true contributions of students to the classroom discourse. 

In these levels, uni-structural and multi-structural, only quantity of contributions 

were more of an issue in terms of the relations between the teacher discursive roles 

and student cognitions. To explain, the students contributed by displaying many 

aspects of the negotiated science concepts. For uni-structural stage, only one aspect 

of the topic was provided. For multi-structural stage, the students declared several 

aspects of the concepts under negotiation. However, this did not mean an 

interconnected or related style of presenting ideas. In other words, even though the 

students provided many aspects (different ideas) of the being negotiated topic, they 

were liable to talk about unconnected isolated parts of it. When this was the case, 

there was an only a quantitative increase in the contribution of the students to the 

classroom discourse, but there was not an increase for the qualities of the 

contributions.  

 

In the last two levels of the SOLO, student-based contributions to the classroom 

discourse can be assessed not only a quantitative sense, but also qualities of 

contributions can be estimated. Since last two levels assess the abstraction levels of 

the contributors. For instance, in the relational stage, the students presented 

interconnected ideas. In other words, the students made connections between their 

ideas by presenting them in a cohesive manner instead of an isolated sense. To 

compare, in the multi-structural level, the student procured for instance five 

distinctive pieces of information regarding the concept of force. Then, the students 

made an abstraction by associating three distinctive parts of the five aspects into one 
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coherent argument or opinion. Thus, when this was case, there was a qualitative 

change in the students‘ contribution to the classroom discourse. Since, they were able 

to present a coherent and qualitatively distinctive idea or argument by collapsing and 

reducing several ideas into one generalized argument.  

 

In terms of classroom discourse, Hattie and Brown (2004) explains this ―…depth is 

not the same as difficulty – perhaps it is this confusion that explains why so many 

questions posed by teachers do not require students to use higher‐order thinking 

skills but instead require a greater attention to details‖ (p. 17). Put it differently, 

during discursive interactions between the students and the teacher, many ideas could 

be provided by the students by virtue of the teacher's discursive roles. On the other 

hand, teacher may also lead students by playing out specific discursive roles to make 

interconnections among the ideas by selecting relevant ones or extracting irrelevant 

ones. Consequently, by the help of teacher discursive roles, students may make some 

abstractions as the indicator of higher-order or critical thinking (Chin, 2006, 2007; 

van Booven, 2015).  

 

In the last stage, extended abstract, first students made several genuine relations 

between the ideas they hold. However, this was not sufficient for an extended 

abstract. For an extended abstract, students had to apply inductive reasoning 

requiring enlarged generalizations. It refers that the students had to go out of the 

classroom discourse by generalizing for other, external contexts. Put it differently, 

Potter and Kustra (2012) indicated the way of moving from relational to extended 

abstract as ―…practice with synthesis and evaluation will help students develop 

greater understanding of relationships between ideas and the reasons things are done 

a certain way, etc., and as they are forced to use this knowledge in increasingly 

unfamiliar, varied, situations, their ability to generalize and adapt will grow.‖ (p. 14).        

 

In related literature, there are various SOLO-based evaluations of student-based 

outcomes. Several researchers have proved the SOLO's comprehensiveness in 

practical applications and its objectiveness in terms of solidly measuring, for 



 

 

125 

 

instance, students' cognitive contributions to the classroom discourse (Chick, 1998; 

Lake, 1999; Van Rossum & Schenk, 1984). The SOLO have also been extensively 

used in many disciplines in estimating the cognitive attainments of students such as 

biology, mathematics and language studies (Chick, 1998; Campbell et al., 1998; 

Lake, 1999). Chan et al. (2001) also summarized the relationships between the 

SOLO and some learning factors such as writing styles (language), learning 

strategies, learning motivations, student grades, prior academic competences as 

positive. In other words, Chan et al. (2001) concluded that there is a positive relation 

between the SOLO outcomes and mentioned learning outcomes. It means that if a 

student has a better writing style or learning strategy, it can be detected through the 

SOLO or estimated by the SOLO hierarchies. In terms of sociolinguistic research, 

similar to this study, the SOLO also has been considerably recommended by 

sociolinguists. Particularly, Chin (2006, 2007) offered scholars to use the SOLO in 

estimating the relations between the teacher discursive roles and student cognitions. 

Based on the recommendations of Chin (2006, 2007), van Booven (2015) showed the 

usability and objectiveness of the SOLO taxonomy in estimating and measuring the 

relations between the teacher discursive roles and student cognitions.  

 

The students‘ cognitive contributions were assessing by the SOLO. Two coders (the 

researcher and a departmental colleague) coded the analytical contributions of 

students. The agreement percent between the researchers was at an acceptable level 

(Miles & Huberman, 1994) over the course of coding (about 88%). Analytically 

oriented codes were then collapsed into three higher themes: stage of ignorance, 

stages of surface learning, and stages of deeper learning. Then the frequencies 

cognitive contributions of the students were counted to make a comparative analysis 

across the video cases. In comparisons, there were divergences and convergences 

across the video cases. The differences and communalities across the seven 

classroom videos regarding the relations between the teacher discursive roles and 

students‘ responses‘ syntacto semantic complexities were tried to be reinvestigated 

by analyzing secondary data sources and attaining episode analysis as a part of SDA.   
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3.6.2.3 Level-3 Analysis 

 

Level-3 analysis purposed revealing the students‘ cognitive pathways when they 

were engaged in the ABI implementations in terms of answering the RQ3. As 

mentioned earlier, the ABI approach was conducted in order to allow the students to 

perform their own inquiries around their arguments by the help of the teacher's 

discursive roles. Thus, both in initial negotiations of meaning and whole group 

discussion sessions of the ABI activities, the students carried out some specific 

cognitive processes as their intellectual contributions to classroom discourse.  

 

In this sense, Grimberg and Hand (2009) developed a qualitative analysis method to 

look for cognitive operations of students and devised an assessment tool for the 

analysis of particularly ABI-related intellectual contributions of students to the 

classroom discourse. For the purposes of this study, this analytical assessment tool 

was considerably guiding and informative, but insufficient. Since there were more 

enlarged cognitive pathways of the students emerged in the students‘ talk. Thus, to 

compensate, other cognitive pathways were added to the catalogue of Grimberg and 

Hand (2009). As mentioned by Grimberg and Hand (2009), the codes (analytical 

cognitive pathways) used in their study were considerably matched with critical 

thinking skills (Ennis, 2011, 2004, 2001, 2001). It leaded the researcher to look for 

the critical thinking skills in order to enlarge the scope of the catalogue, Cognitive 

Pathways, for the purposes of this study.   

 

Critical thinking skills as stated in two jurisdictions‘ critical thinking skills report 

(Ennis, 2011; Facione, 1990‘s Delphi Report) were embedded in the initial catalogue 

of Grimberg and Hand (2009). Ennis (2011) defined 12 characteristics of critical 

thinking skills and collapsed them into five higher order categories. These categories 

are Basic Clarification (i.e. ask and answer clarification and/or challenge questions); 

Decision-Making (i.e. Judge the credibility of a source); Inference (i.e. make material 

inferences as roughly induction); Advanced Clarification (i.e. making operational 

definitions to clarify the meaning); Supposition and Integration (i.e. self-
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examination; self-correction). Ennis‘s (2011) revised catalogue of critical thinking 

skills is the result of an ongoing research (Ennis, 2007, 2006, 2004, 2002, 2001, 

1998). In a similar vein, Facione (1990) revealed analytical pieces and six higher 

order categories of critical thinking skills in a well-known and extended Delphi 

study. These are Interpretation (i.e. categorization, decoding significance, clarifying 

meaning); Analysis (i.e. examining ideas, identifying arguments, analyzing 

arguments); Evaluation (i.e. assessing claims, assessing arguments); Inference (i.e. 

querying evidence, conjecturing alternatives, drawing conclusions); Explanation (i.e. 

stating results, justifying procedures, presenting arguments); Self-regulation (self-

examination, self-correction).   

  

The researcher understood that three theoretical and data-based sources of cognitive 

pathways (Ennis, 2011; Facione, 1990; Grimberg & Hand, 2009) could be combined 

for the purposes of this study. Grimberg and Hand‘s (2009) assessment tool provided 

ABI-related cognitive pathways. Ennis‘ (2011) and Facione‘s (1990) assessment tool 

allowed to expand the faces and aspects of the analysis of qualitative cognitive 

contributions of the students. As a whole, Cognitive Pathways catalogue was 

established.   

 

As an important note, Grimberg and Hand (2009) also advanced three higher-order 

themes in order to redefine the student-based contributions: perception, conception, 

abstraction. The perception theme incorporates the cognitive processes as 

observation, measurement, exemplifying and compare. In this stage, students‘ 

cognitive contributions are considered at the level of sensations. In this stage, a 

student only knows what this thing he or she is dealing with. 

 

 

 

 

 

 



 

 

128 

 

Table 19. Cognitive Pathways of Student-led Responses 

 

Cognitive 

Pathways 

Analytical 

Codes 

Indicators 

Perception Observation Stating/sharing experienced-based, practical-based or 

individual-based simple observations, personal experiences, 

or data that result from students‘ observations 

 

Exemplifying Introducing relevant examples, instances, samples, trials of 

events, concepts of content under discussion; sharing/stating 

variables effecting other variables 

 

Measurement Reference to any quantitative aspect of the data, stating 

proportions, making simple calculations by using observed 

or gathered quantitative data 

 

Compare Reference to common/different characteristics of two or 

more pieces of data or objects; comparing two 

events/situations/sayings/measurements, etc. 

Conception Analogy Mapping elements from a source domain (well-understood 

situation) into a target domain (non-familiar situation) 

 

Basic 

clarification 

(low level 

interpretation) 

Questions that stimulate clarification supporting other 

operations; pieces of knowledge and information that 

stimulate clarification supporting other 

explanations/sayings/arguments/opinions/positions/ideas, 

etc.; decoding significance; simply clarifying meaning 

within discourse 

 

Advanced 

clarification 

(high level 

interpretation) 

 

Define/redefine terms, concepts, definitions by using 

appropriate criteria, examples, instances, samples; making 

operational definitions to clarify the meaning, arguments, 

sayings, claims, assertions, etc. 

 

Cause/effect 

 

Identification of a cause and its effect 

Abstraction Explanation Offering unproved inference without data/evidence; 

interpreting/stating/inferring from data-based results, 

interpreting/stating evidence-based results; justifying 

procedures (i.e. experimental); justifying 

experimental/observational data 

 

Judgement by… Assessing claims, assessing arguments; judge observation 

reports; judge the credibility of a source; examining ideas; 

judge deduction; judge definitions 

 

Inference-I: 

induction 

Reasoning that links few examples to general premises; 

make material and generalized inferences (roughly 

―induction‖) 

 

Inference-II: 

deduction 

 

 

Reasoning that links general premises to a specific; deduce 
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Table 19 Cont‘d 

 

 

Investigation 

design 

 

 

Planning new experiments; stating new ways of 

investigating/representing/solving a problem/situation; 

stating new ways of collecting, analyzing and interpreting 

data 

Dispositions Supposition Consider and reason from premises, reasons, assumptions, 

positions, and other propositions with which they disagree or 

about which they are in doubt, without letting the 

disagreement or doubt interfere with their thinking 

 

Integration 

 

Integrate the dispositions and other abilities in making and 

defending a decision 

 

Self-regulation Self-examination; self-correction 

 

In the conception level, students may be able to conceptualize and particularly clarify 

their meanings by means of their vocabularies or ideas. Therefore basic and 

advanced clarifications are the most featured elements of this stage. Lastly, in 

abstraction stage, students are able to make data-based and evidence-based 

explanations, make inductive and deductive reasoning and offer more plausible 

investigation designs for others‘ data collection procedures. In other words, they go 

out the conceptions being negotiated in the classroom discourse by making data-

based and evidence-based explanations. In addition to this, as barrowed from 

particularly Ennis (2011), another category was added as critical thinking 

dispositions as can be seen in the bottom of Table 19; supposition, integration and 

self-regulation. These were necessary and conceived as surrounding critical thinking 

dispositions that scaffold the occurrences of other critical thinking skills.  

 

Two coders coded the cognitive processes of students through the composed 

catalogue. Then analytical codes of qualities of cognitive pathways were reduced 

into categories: perception, conception, abstraction. The average inter-coder 

reliability across cases was calculated about 83% and sufficient (Miles & Huberman, 

1994). Then, the coders counted the frequencies of cognitive pathways of the 

students. The counting and collapsing student cognitive pathways provided a general 

picture of how the students undertook a cognitive work in deriving their arguments 

around the ABI activities. In the case of noticeable divergences or convergences 



 

 

130 

 

across the video cases in terms of the relations between the teacher discursive roles 

and the students‘ cognitive pathways, complementary data sources were reconsidered 

and episode analysis were achieved to draw out plausible explanations.  

      

3.6.2.4 Level-4 Analysis 

 

Level-4 analysis was conducted in answering to RQ4. In this turn, the students‘ 

cognitive contributions to the classroom discourse were evaluated with regards to 

reasoning typologies. Level-4 analysis was conducted through Reasoning Quality 

catalogue. In terms of research purposes and context (ABI) the Reasoning Quality 

catalogue must have particular characteristics.  

 

For instance, during the ABI activities, the students collected and reasoned about 

data to transform them into evidences. In other words, only collected data do not 

speak up anything about the natural phenomena as the students studied on. When the 

students reasoned about the data in order to support their arguments, they changed 

the data into evidence. Briefly, in this study data plus reasoning was considered as 

evidence. In an ABI implementation, it is essential incorporating questions-claims-

evidences. When translating instructional context, the students should composed 

researchable questions, make assertions for their claims and generate the evidences 

of those claims. Thus, as a rational, the selected coding catalogue should be 

appropriate for mentioned teaching sequence questions-claims-evidences.  

 

In a specific issue of Educational Assessment Journal, Brown and her colleagues 

(Brown et al., 2010a, 2010b; Furtak et al., 2010; Hardy et al., 2010; Shemwell & 

Furtak, 2010) made an array of publications. They are German and American scholar 

and presented research-based productions and applications of an ongoing research 

and Evidence-Based Reasoning Video Framework (EBR Video Framework) was one 

of the most important production of these efforts (Furtak et al., 2010). They offered a 

new way of thinking about reasoning particularly for classroom discourse. They also 

proposed a thinking tool in order map out the classroom talk (Brown et al., 2010a, 
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2010b). This mapping out system defines the reasoning within a data plus reasoning 

is equal to evidence argument that is considerably relevant for the instructional 

context and epistemological posture of this study (Brown et al., 2010a, 2010b; Furtak 

et al., 2010; Hardy et al., 2010; Shemwell & Furtak, 2010).  

 

To compose EBR Video Framework (Furtak et al., 2010), the data corpus was 

collected from elementary and middle school students‘ whole-class discussions 

during inquiry-based teaching about the concept of sinking and floating. Sinking-

floating is a conceptually and cognitively challenging science concept for many 

students similar to the concepts of the ABI implementations of this study (Hardy, 

Jönen, Moller, & Stern, 2006). Furtak et al. (2010) indicated the functions of the 

EBR Video Framework as it ―…captures teachers‘ and students‘ co-constructed 

reasoning about science phenomena and the quality of the backing for those claims. 

The EBR-Discourse framework conceptualizes reasoning along a continuum, where 

the most sophisticated science discourse is conceptualized to consist of claims about 

science phenomena that are supported by a generalized statement about relationships 

between properties (a rule). In addition to this statement of a rule, (empirical) 

backing such as reference to observations (data) or summaries of that data (evidence) 

may be used to support the claim. The least sophisticated reasoning is considered to 

consist of a single claim or claims without any form of support.‖ (p. 182). 

 

EBR Video Framework is not aimed at using real-time analysis of science classroom 

discourse. EBR Video Framework was generated for the analyzes of transcribed 

classroom discourse to evaluate the extent to which students are able to reason by 

means of using appropriate and sufficient evidences in conversations with their peers 

or teacher in which the teacher provides instructional chances and scaffolding to do 

so (Furtak, et al., 2010, p. 182).  

 

Indeed, EBR Video Framework comprises three sets of codes. The first is quality of 

reasoning that refers to ―…the extent to which claims are backed up with data, 

evidence, and rules‖ (Furtak, et al., 2010, p. 182) by students. The other two 
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categories are teacher’s contribution and conceptual level. Only first sets of the 

codes were in this study. Quality of reasoning codes is unsupported, 

phenomenological, relational, and rule-based summarized in Table 20.   

 

Unsupported reasoning means that there is no reasoning in students‘ saying. It 

clarifies the least sophisticated discourse of students. An unsupported reasoning 

consists of single claim(s) without any backing. In addition, claims with no reasoning 

may also include circular and tautological statements.  

 

Partial reasoning structures clarify in phenomenological reasoning. In 

phenomenological reasoning, students present some sets of data but they have no 

idea (or reasoning) about why the data support their claim they previously posed. In 

other words, Furtak et al. (2010) explains data-based or phenomenological reasoning 

by referring partial reasoning structures that ―…rely on data or evidence only. Those 

structures that reference only data or specific phenomena (phenomenological 

reasoning) as backing for a claim rely on single observations by students (e.g., the 

rock sinks because I saw it sink) or single properties (e.g., the rock sinks because it‘s 

heavy).‖ (p. 185).  

 

Relational reasoning is rather complex compare to former ones. In relational 

reasoning, the process of reasoning is backed by the evidences. The students now are 

able to apply the evidence to a claim. In other words, they are able to reason about 

why their evidences support their claim or against their previous claim.  

 

In the top level, rule-based reasoning requires students to make inductive or 

deductive reasoning by collecting a substantial amount of data and transforming 

them evidences allowing generalizations that may be supported by scientific 

principles. Now, students are able to apply a scientific principle or a rule that was 

previously found in their data to other fields. To sum up, the students‘ reasoning 

typologies were analyzed through a set of codes of EBR Video Framework to 

investigate the relations between the teacher discursive roles and student cognitions 
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in a continuum sense by focusing on the existence of the cognitive work of students 

when they attained evidence-based reasoning. 

 

Table 20. Reasoning Typologies of Student-led Responses   

 

Quality of Reasoning Label Description 

Unsupported No reasoning Elements of reasoning present, but no 

processes of reasoning; pseudo, circular, or 

tautological reasoning 

Phenomenological Data-based 

reasoning 

Data applied to a claim:  Partial reasoning structures 

rely on data or evidence only. Those structures that 

reference only data or specific phenomena 

(phenomenological reasoning) as backing for a claim 

rely on single observations by students 

Relational Evidence-based 

reasoning 

Evidence applied to a claim, including analysis of data 

in the form of comparisons between properties or 

summaries of data 

Rule-based Inductive or 

deductive rule-

based reasoning  

1. Deductive reasoning (top-down), applying a rule to 

make a claim with respect to a new premise 2. 

Inductive reasoning from data to rule 

3. Applying a rule with new evidence (exemplifying 

with analogy) 4. Complete reasoning structure (whole 

framework) 

 

This analysis was conducted by the EBR Video Framework catalogue. Two 

researchers maintained the coding procedures and counted the occurrences of 

reasoning typologies. The inter-coder reliability between the coders was an 

acceptable level (about 95%). There was no axial coding of the reasoning typologies. 

When there were differences across the cases in terms of reasoning typologies in 

relation to teacher discursive roles, other data sources were selectively analyzed and 

episode analysis was attained in order make some plausible explanations. 

 

3.6.2.5 Level-5 Analysis 

 

During the ABI implementations, the students were engaged in inquiry activities in 

which they generated their own arguments by means of data collection, analysis and 



 

 

134 

 

interpretation. In these procedures, they criticized and judged others‘ claims, 

questions, evidences, and arguments. In other words, they responded their peers by 

means of their own claims, warrants, backings, rebuttals and they did this in a 

specific context or subject as qualifiers. As a rational, if the students were guided to 

generate their own activities through the help of their teacher, their argument 

structures would be enhanced and augmented. Thus, Level-5 analysis was conducted 

in order to detect the emerged argument structures of the students over the course of 

the ABI implementations. This analysis was done by means of Argument Structure 

catalogue.  

 

In the analysis of this study, there was a need for a particular analysis type reflecting 

line-by-line evaluation of the each utterance of the students. It was also valid for the 

analysis of argument structure. Thus, the researcher needed to find an analytical 

framework to identify and assess the argument structures of the students. A relevant 

analytical framework could be Toulmin‘s (1958) argument model, that is commonly 

cites as Toulmin Argument Pattern (TAP, Erduran et al., 2004; Simon et al., 2006). 

This known model has been used as a basis in characterizing argument structure, for 

instance, for classroom talk (Russell, 1983). It also has been considered as a basic 

scheme to derive research-based assessment tools for analyzing argument structure 

(Jimenez-Alexiandre et al. 2000; Erduran et al. 2004; Simon et al. 2006, 2003; 

Soysal, 2012).  

 

TAP incorporates six basic components of an argument (Toulmin 1958) as shown in 

Figure 5. These are claim, data, warrant, qualifier, backing and rebuttal. A claim is 

an assertion what exists or the values people have. In terms of this study, based on 

the TAP, a claim refers to a statement about a specific outcome. In this study, a claim 

can be a prediction of the students of what something will be happening in the future 

(i.e. ―In an inclined plane, heavier masses will reach the bottom first‖). A claim can 

also be an observation of what something happened in the past (i.e., ―In our inclined 

plane, the heavier one reached the bottom first‖). A claim can also be a conclusion of 

what something happens in the present (i.e. ―The heavier always reach the first in an 
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inclined plane‖). These claim definitions may also be more relevant when it comes to 

evaluate classroom discourse in terms of argument structure (Brown et al., 2010a, 

2010b; Furtak et al., 2010; Hardy et al., 2010; Shemwell & Furtak, 2010). 

 

In TAP data was described as statements that are used as evidence to support the 

claim. In this study, data incorporates the students‘ recorded observations or 

measurements. In the implementations of this study, data may come from other 

sources, for instance, everyday experiences of the students. Also, in this study data 

was acknowledged as ―…would be generally observed in a science classroom, the 

premise often identifies an object and a relevant feature or property‖ (Brown et al. 

2010; p. 132).  

 

 
*Modified from Toulmin (1958); The Uses of Argument 

 

Figure 5. Toulmin Argument Pattern* and Its Related Components 

 

Toulmin (1958) depicted warrant as statements that explicate the relationship and 

coordination between the data and claim. In this study, warrant may be matched with 

providing evidences. In other words, a warrant defines the Claim is backed up by 
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reference to a contextualized relationship between two properties, a property and a 

consequence of that property, or a specific finding (Brown et al., 2010a, 2010b; 

Furtak et al., 2010; Hardy et al., 2010; Shemwell & Furtak, 2010).  

 

A qualifier implies particular conditions or circumstances in which the claim can be 

plausible or true (Toulmin 1958). Qualifiers were considered in this study as a 

statement explicating the proper characteristics or features of the condition about 

which the claim is posed. Furtak et al. (2010) defines qualifier that ―…is the given 

information from whence the claim is derived upon. Includes: object, state of an 

object, general expression (―subject of reasoning‖), point of reference‖ (p. 184). As a 

note, the term, subject of reasoning, was vitally important for the analysis of this 

study. As mentioned, classroom talk is actualized in a continuum manner and the 

claim can always be subjected to change by the contributors, particularly by the 

teacher (see for instance Pattern of Interaction catalogue; initiate and re-initiate 

codes). In other words, claim was not, even could not be, fixed in this study and 

changed continuously based on the pace of the classroom talk. It implies for the 

analysis that when the previous claim was changed, following sequences of 

utterances of the teacher or the students had to be for the newly posed or created 

claim which was now under negotiation (Brown et al., 2010a, 2010b; Furtak et al., 

2010; Hardy et al., 2010; Shemwell & Furtak, 2010). As a whole, qualifiers or 

subject of reasoning were substantially important in determining claim change 

moments improved the quality of all analysis types in this study.  

 

Backings are described as the underlying assumptions for the data-claim relation or 

coordination that may be presented explicit or implicit within an argument structure 

(Toulmin, 1958). A backing in an argument structure can be seen as a secondary 

warrant supporting the main justification of the claim (Jimenez-Aleixandre et al. 

2000; Erduran et al. 2004; Simon et al. 2006, 2003).  

 

Finally, rebuttals are depicted as statements of persons in a conversation that pose 

conflictions to data, warrant, backing or qualifier of an argument. In the ABI 
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implementations, the students were given opportunities to generate the counter 

evidences against to others‘ arguments. Students were also engaged in the judgement 

processes of others‘ data, warrant, backing or qualifier.  

 

Based on the Toulmin‘s (1958) argument model and its constitutional parts, a 

hierarchical argument structure assessment criterion was composed as seen in Table 

21 below. It was needed for the axial coding when analytical pieces of an argument 

are coded in order to collapse them into broader categories. By considering the 

complexity of an argument, four levels of the student-led arguments were produced 

in the context of the study. In this sense, Level-1 argument structure consists of only 

claim component that is not justified or warranted. Level-1 argument structure was 

the simplistic one among other levels. In this level, the students posed or proposed 

their substantially subjective or unsupported ideas. Level-2 argument structure may 

include data or backing in addition to claim, but, Level-2 argument structure is still 

lacking of warrants or claim-based justifications. Put it differently, in this level of 

argument structure, the students were able to provide some observational data for 

their claims but they could not coordinate their claims and data. It refers to that in 

this level of arguments structure, the students were not able to explicate why the 

observational or experiential data supports their claims in specific contexts. Level-3 

argument structures may include at the least a warrant or justification. In this level of 

argument, the students were able to associate their claims with their data by means of 

displaying a cognitive work. Examples of diversities of Level-3 argument structures 

can be seen in Table 21. Level-4 argument structures incorporates rebuttals to others‘ 

claim, data, backing, justification or warrant as the most complex argument structure 

detected in the analysis of this study. In this manner, the rebuttals could also be 

expressed in utterances that can be fragmented by other components of an argument 

(CDW: R) In the context of this study, it was acknowledged as a theory-laden sense 

(Erduran, Simon & Osborne, 2004, Toulmin, 1958) that, the rebuttals must be also 

expressed as higher level arguments including other additional components of an 

argument instead of just saying that ―I do not agree with you‖. A similar analytical 

component analysis was achieved by Simon, Erduran and Osborne (2006) and other 
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researchers (Erduran, Simon & Osborne, 2004; Osborne, Erduran & Simon, 2004a, 

2004b).    

 

Table 21. Argument Structures of the Student-based Responses  

 

Levels of 

argument 

structure 

 

Descriptions Diagrammatic 

representations 

LEVEL-1 Only consisting a claim component (C) 

 

C- 

LEVEL-2 Consisting of backing (B) or data (D) in addition 

to a given claim 

 

C-D 

C-B 

LEVEL-3 Consisting of at the least a warrant/justification 

(W) for a given claim 

C-W 

C-D-W 

C-D-W-B 

 

LEVEL-4 Consisting of rebuttal(s) (R) against to others 

claim, warrant, and backing. 

C-D:R 

C-W:R 

C-D-W:R 

C-D-W-B:R 

 

Level-5 analysis was maintained through Argument Structure catalogue consisting of 

the abovementioned hierarchical elements of an argument. First of all, it was 

compelling to define the claim change moments. Since the researcher had to be 

aware that when claim was changed, the other element(s) of an argument structure 

would be changed. However, Pattern of Interaction catalogue supported to define the 

moments of claim changes. Two researchers (the researcher and a departmental 

colleague) coded the students‘ utterances in terms of their argument structure. 

Particularly for identifying rebuttals the researcher and his departmental colleague 

had troubles. But, maintenance of negotiations of deciding the rebuttals for particular 

claims improved inter-coder reliability to acceptable levels (about 89%). In the case 

of the divergences and convergences across analyzed cases in terms of levels of 

argument structures of the students in relation to teacher discursive roles, other data 

sources were selectively analyzed and episode analysis was attained in order make 

some plausible explanations. 
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3.6.3 Analysis of Secondary Data 

 

As mentioned, selective data analysis were conducted in accounting for some 

plausible explanations regarding why some divergences or communalities between 

the teacher discursive roles and the students‘ cognitions were emerged. In this study, 

for this purpose, selective coding was done. For this study, selective coding refers to 

the final phase of data analysis. It was initiated after extracted the core patterns 

between the teacher discursive roles and the students‘ cognitions that were revealed 

by coding and counting procedures. In SDC that was supported by the field notes and 

the member check teacher interview, identified concrete patterns were supported to 

some extent. The researcher‘s primary aim by making SDC was to present a larger 

and holistic story of the investigated variables by bringing together a completed data 

collection, analysis and interpretation processes (Glaser & Strauss, 1967). 

Particularly the researcher‘s field notes were in action in illuminating some aspects 

of the found patterns regarding the relations between the teacher discursive roles and 

the students‘ cognitions.  

 

3.7 Trustworthiness of the Study 

 

Lincoln and Guba (2000) stated that a study‘s findings should be adequately 

authentic in providing a lens to external readers in trusting acting and implications of 

the study. As Stake and Mabry (1995) indicated that, a naturalistic inquiry should 

provide a comprehensible and comprehensive picture of the explored reality. In this 

context, trustworthiness of this study as a naturalistic inquiry was established by 

virtue of credibility, transferability and dependability (Marshall & Rossman, 2011). 

Table 22 summarize brief descriptions and used strategies in this study to provide the 

three aspects of the trustworthiness.  
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Table 22. Depictions and Strategies for Providing Trustworthiness 

 

 Credibility Transferability Dependability 

Brief description 
Level of confidence in 

the findings 

Degree to which the 

findings apply in 

other contexts 

Repeatability of 

findings if the study 

could be replicated 

Methodological 

strategies used 

Prolonged engagement 

and persistent digitally 

recorded observation 

over a school year 

(2014-2015) 

Providing a detailed 

description of the 

context of study 

and data analysis 

 

Providing detailed 

description of data 

collection processes 

 
Field notes of the 

researcher 

Selecting the 

research site and 

teacher in a 

purposeful way 

Using video to 

capture 

conversation and 

activities of 

the classroom 

 

Building rapport with 

the teacher and the 

students 

 

Utilization of other 

researchers‘ ideas to 

examine the 

findings 

 
Gathering multiple 

data sources 
 

Coding of transcripts 

by well-known 

coding catalogues, 

using mostly theory-

based coding 

catalogues 

 

Renegotiations of the 

findings with the 

teacher 

  

 

External audit during 

establishing coding 

catalogues and coding 

procedures 

  

 

3.7.1 Credibility of the Study 

 

Creswell (2007) indicated that qualitative researcher must become intimately familiar 

with the context in which s/he undertakes the study. The researcher (I, the author) in 

this study was present over 120 days in the school site. This almost equals to more 

than half of a school year. In other words, the researcher was not a ―stranger in a 

strange land‖ (Lincoln & Guba, 1985, p. 290). In this processes, the researcher found 

opportunities to build rapport with the participants particularly for the students. The 



 

 

141 

 

students accepted the researcher to their class as a secondary teacher. There was an 

adaptation process for the students and the researcher. Over time, they perceived the 

researcher as a usual person of their class.     

 

In addition, prolonged engagement provided the researcher to detect whether there 

were distortions caused by the researcher or informants (Lincoln & Guba, 1985, 

Merriam, 1998). As the researcher had the chance to engage in all the ABI activities, 

the researcher tried to prevent the classroom happenings, which might damage 

natural social interactions. The researcher behaved as a camera operator in order to 

capture all details as classroom members‘ gestures, mimicking, facial expressions 

and the teacher‘s usual and unusual reactions to these expressions in order to gather 

the data more contextually-oriented.   

 

To enhance the credibility of the study, there was a data source triangulation. In 

order to corroborate multiple evidences in answering research questions the 

researcher made use of multiple data sources (Patton, 1990). As mentioned, there 

were three qualitative data sources. A part of the collected data (i.e., classroom 

video) was the main data corpus and there were two supporting data sources for 

selective data analysis and interpretations in order to make estimations about the 

divergences and the convergences across the classroom video transcripts regarding 

the relations between the teacher discursive roles and students‘ cognitions (Miles & 

Huberman, 1994).  

  

Moreover, the researcher tried to solicit the teachers‘ views of the credibility of the 

matchings of analytical codes of teacher discursive roles and authentic roles that the 

teacher played out in the real classroom setting. As mentioned, this was an array of 

ongoing member checking procedure with the teacher. According to Lincoln and 

Guba (1985) the member checking is ―the most critical technique for establishing 

credibility‖ (p. 314). In this study, the teacher therefore was not only a person who 

was explored, rather she played a major role redirecting as well as acting the data 

analysis and interpretations (Stake, 1995).  
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As mentioned, there were three types of data sources and six coding catalogues to 

analyze gathered data. Even though catalogues were mostly theory-based, in order to 

solve contextualization issues, there were revisions and adaptation procedures by 

virtue of expert recommendations. External audits allowed external consultants and 

the auditors examined the appropriateness of the coding catalogues, data collection 

tools and interpretations that were derived through these tools and catalogues 

(Lincoln & Guba, 1985).  In assessing the outcomes of this study, the auditor 

examined whether the findings, interpretations and conclusions were supported by 

the data of this study.     

 

3.7.2 Transferability of the Study 

 

Transferability of the findings refers to the ability of research outcomes to transfer 

with similar parameters. For this aim, some validation strategies were used in this 

study. In qualitative research, the generalization or transfer of findings is charge of 

the external readers (Cresswell & Miller, 2000). In other saying, if the external 

reader finds something similar to his or her context, s/he can transfer the findings of 

any study in the presence of shared characteristics (Erlandson, et al., 1993).   

  

Therefore, in this study the researcher provided the thick description of the rationale 

of this study, background of the selected teacher, location and salient features of the 

school, many details of the classroom setting, background the participatory students, 

the data collection procedures and data analysis methods. In a particular sense, the 

researcher declared the all details of the teacher‘s use of the ABI approach in specific 

middle school science curriculum topics. In sum, the comparison with future studies 

or other contexts in which the ABI approach is handled, may reconsider the relations 

between the teacher discursive roles and students‘ cognitions in terms of the specific 

characteristics of this study.   

 

3.7.3 Dependability of the Study  
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Dependability is an indicator of the ways in which the research was lasted as a stable 

process and through same procedures overtime. Thus, other researchers can replicate 

it (Guba, 1981; Lincoln & Guba, 1985). In this study, the classroom setting was 

stable. In addition, the teacher implemented the ABI with the same teaching 

sequences across the seven analyzed ABI activities. Furthermore, location of the 

cameras was same for all implementations. Average implementation frequency of the 

ABI activities in the classroom was mostly stable during the school year in which the 

data was collected. Changes in length of ABI implementation sessions, classroom‘s 

reconfiguration for special needs, and placement of the cameras were happened rare. 

These rare changeable moments were the exceptions but not the rule that might 

influence the outcomes of this study.   

 

Secondly, about 12.5% (1 out of 8) of the transcripts of the classroom video were co-

coded by an experienced researcher (advisor of the thesis). Co-coder of the common 

transcript particularly provided revisions and corrective suggestions regarding coding 

catalogues and data analysis procedures regarding the students‘ cognitive operations. 

For instance, the co-coder gave feedbacks for the analysis of the argument structures 

of the students as she (the advisor) has had ample research-based scholarly 

experiences. 

    

Thirdly, an experienced inter-coder helped the researcher to reach sufficient 

reliabilities of co-coding agreement percent across video cases‘ analyses. 

Particularly, in terms of co-coding of the teacher discursive roles, the inter-coder and 

the researcher had initial rigorous consensus-making issues. Since, coding catalogue 

for teacher discursive roles included more than 200 analytical codes characterizing 

any small pieces of information of discursive roles played out by the teacher. The 

inter-coder and the researcher noticed that it was not a functional method to consider 

first analytical codes, then, define the categories of the teacher discursive roles.  

Thus, the inter-coder and the researcher decided firstly to make a deductive selection 

of categories, then selecting analytical or characterizing pieces of code information 

of the teacher discursive roles. It was a more rational and reliable way of co-coding 
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of the teacher discursive roles with a higher inter-coder agreement percent. 

Additionally, an external reviewer was invited to scrutinize over co-coded 500 lines 

of transcripts. To sum, above-mentioned processes provided crystallizations of the 

elements of the coding catalogues and analysis through these catalogues. Thus, it 

allowed the replication of similar procedures for further studies that may utilize the 

same catalogues and analysis procedures.         

   

Lastly, in this study, coding of transcripts were run through well-known coding 

catalogues or based upon the theories of teacher discursive roles and students‘ 

cognitive operations. Put it differently, the coding catalogues were mostly theory-

driven. As a note, the researcher accepted that during co-coding procedures, there 

were several revisions, modifications and complete changes for the coding 

catalogues. However, these changes are inherently obligatory for all studies when it 

comes to fit the context of any study to the source theories of the established 

catalogues. In other words, the catalogues used in this study are open and transparent 

to all researchers. External researchers may use one of the catalogues in their study 

for coding by means of making changes in order to appropriate the catalogues to 

their studies‘ specific context. To sum, this study‘s coding procedures are replicable.     

 

3.8 Summary of the Chapter  

 

As seen in Figure 6, there were five main sections of the methodology of this study. 

This study included five research questions explored. The research questions were 

responded through collection, analysis and interpretation of three types of data. The 

main data source was classroom video to explicate the teacher discursive roles 

played in ABI implementations and the fluctuations of the relations between the 

teacher discursive roles and students‘ cognitions. The other data sources were 

utilized in explaining the divergences and convergences of the relations between the 

teacher discursive roles and students‘ cognitions across the analyzed video 

transcripts. Classroom video transcripts were analyzed by using six coding 

catalogues. The coding catalogues were mostly theory-laden; however, there were 
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contextualization procedures for the adaptations of the catalogues for the purposes of 

the study. In other words, data analysis was neither data-based, nor theory-driven. 

Since the data was analyzed both theory-driven and data-based.   

 

 

 

Figure 6. Diagrammatic Summary of the Chapter Three 

 

In this study, main perspectives of sociocultural analysis were used. It was used by 

extracting several episodes from different video transcripts to show the contextual 

and dynamic occurrences of discursive interactions. To detect the teacher discursive 

roles and the fluctuations between the teacher discursive roles and the students‘ 

cognitions, coding and counting procedures were conducted by virtue of systematic 

observation. In order to reason about the convergences and divergences across the 

video transcripts in terms of the relations between the teacher discursive roles and 

students‘ cognitions episode analysis and selective coding (analysis) of supportive 

data sources were carried out. Finally, there were several methods to conduct a 

reliable and valid data collection, analysis and interpretation. In this context, 

trustworthiness of the study was met by credibility, transferability and dependability 

techniques.   
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CHAPTER 4 

 

 

FINDINGS 

 

4.1 Introduction  

 

This study had two main purposes as to discern the teacher discursive roles played 

out in ABI implementations, and to define the relations between the teacher 

discursive roles and the students‘ cognitions. In this context there were five research 

questions serving the purposes of this study. These are listed as below:  

 

1) Which types of teacher discursive roles were performed by the teacher over 

the course of in class-implementations of the ABI? 

2) Which types of teacher discursive roles were played out by the teacher 

allowing enlarged quantitative cognitive contributions of the students over the 

course of the ABI implementations?  

3) What were the patterns between the teacher discursive roles and the students‘ 

cognitive pathways over the course of the ABI implementations?  

4) What were the patterns between the students‘ reasoning and the teacher‘s 

discursive roles during the ABI implementations?  

5) What were the patterns between the students‘ argument structures and the 

teacher‘s discursive roles over the course of ABI implementations?  

 

In this sense, there were two sets of research questions composed. Indeed, the first 

research question was responded in order to depict the teacher discursive roles 

played out in the ABI implementations. Other remaining four questions were to 

reveal the relations between the teacher discursive roles and the students‘ cognitions. 

In the rest of this chapter, the findings found for the research questions are presented.    
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4.2 First Research Question and Related Findings 

 

The first question of this study was that which types of teacher discursive roles were 

performed by the teacher over the course of in class-implementations of the ABI? In 

order to address this question, video-based cases (the ABI implementations) were 

analyzed in terms of teacher discursive roles played in ABI implementations. There 

were seven video cases that were subjected to analysis. Every utterance of the 

teacher was both coded and counted. Coding procedure was carried out an extended, 

theory-based and data-driven coding catalogue (see Appendix-A). This catalogue 

was composed as a result of analysis procedures o the current study. It consists of 

eight higher order categories, 21 sub-categories and more than 200 analytical codes 

characterizing the subcategories of the teacher discursive roles. 

 

In order to reveal the sophistication of the played out teacher discursive roles during 

the ABI implementations, a coding catalogue including a wide range of teacher 

discursive roles was needed. To support, in the ABI implementations the teacher 

promoted their students to engage in their own inquiries in responding to student-led 

research questions. In this study, the ABI implementations were open-ended 

processes in which both the students‘ naïve thoughts and formalized scientific 

principles were considered, particularly by the teacher. The teacher were able to lead 

the students to accept another thinking and talking systems scientist have constructed 

and used, but by not ignoring the students‘ naïve but important social languages.           

 

In below sections, all occurred teacher discursive roles will be described analytically. 

In these descriptions of the teacher discursive roles played out in ABI 

implementations, sample excerpts from the in-class activities will be presenting and 

interpreting. Each detected teacher discursive role is presented from different video-

cases as all videos contained better examples of the played teacher discursive roles. 

In addition, percentages of the occurrences of the teacher discursive roles will be 

presenting and interpreting within above-located sections.   
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Table 23. Percentages of the Higher Order Categories of Teacher Discursive Roles  

 

Implementations* HoC-1 HoC-2 HoC-3 HoC-4 HoC-5 HoC-6 HoC-7 HoC-8 

Springs 18 2,3 46 11 9,3 7,3 5,8 0 

Inclined plane 15 0,7 41 16 11 11 4,7 1 

Simple machines 4,3 1,2 49 15 23 3,7 4,3 0 

Fixed pullies 2,6 0,5 47 19 22 1,5 7,7 0 

Solutions 4,9 1,3 47 19 15 6,3 6 1 

Surface tension 4,9 1,5 47 16 21 1,9 7,1 0 

Light & Energy 9 5,1 40 9 25 2,8 9 0 

*HoC: Higher order Category; HoC-1: Gives information & evaluates; HoC-2: Pools & Summaries; 

HoC-3: Clarifies & Probes; Hoc-4: Focuses & Monitors; HoC-5: Throws & Asks for evaluation; 

HoC-6: Models; HoC-7: Challenges; HoC-8: Provides maintenance 

 

There were two main findings for the first research question. The first was that the 

teacher played out a wide range of discursive roles to attain the ABI in her 

classroom. In Table 23, percentages of the higher order categories of the teacher 

discursive roles across the seven video cases (implementations) were presented. In 

different proportions, the teacher played out stated several discursive roles. These 

roles were generally teacher-centered (e.g., giving information and evaluating the 

ideas) and learner-centered (e.g., conducting reflective discourse) teacher discursive 

roles. To interpret, since the ABI permitted the uses of both scientists‘ and learners‘ 

social languages, the teacher had to play out both teacher-centered and learner-

centered teacher discursive roles.  

 

The second finding for the first research question was that there were three 

prominent teacher discursive roles among the other roles across the ABI 

implementations. For a comparative analysis across the video cases regarding the 

displayed teacher discursive roles, Figure 7 was composed. As seen in Figure 7, three 

teacher discursive roles as teacher clarifies, elaborates and probes students‘ ideas, 

teacher focuses learners on focal aspects of and encourages monitoring to classroom 

discursive events and teacher conducts reflective discourse covered at the least about 

10% of the all roles played out in all ABI implementations. 
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Figure 7. Comparison of the Types of Teacher Discursive Roles in ABI 

Implementations across Different Science Content 

In this sense, firstly, the teacher tried to understand what the students mentioned 

about by clarifying their utterances. Clarifying-probing students‘ utterances were 

pervasively detected across the seven cases (more than 40% for all video cases). 

Second, the teacher mostly tried to monitor students‘ disciplinary engagement in the 

discourse. Third, as it was expected in the learner-centered in-class implementations, 

the teacher were mostly able to play out reflective discourse by giving responsibility 

to students to evaluate the others‘ utterances (e.g. ideas, sayings, argumenta, 

findings). In below video-based excerpts, detected teacher discursive roles and their 

percentages across the video cases are presented in detail.  

 

4.2.1 Teacher Gives Information and Evaluates the Ideas 

 

In Table 24, it is presented that how the teacher gave information and evaluated the 

ideas of the students in a part of ABI implementation. The teacher provided science 

knowledge directly to the students by means of narrates or logical expositions. In 

addition, she also evaluated the student-led responses against to canonical knowledge 

of science. In other words, she either accepted or refused the student-led responses 

by putting the criterion regarding what counts as a true contribution to the classroom 

discourse. 
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Table 24. Excerpts of Teacher Discursive Roles Consisting Teacher Gives 

Information and Evaluates the Ideas 

 

L
in

e 
  

S
p

ea
k

er
 

   

Utterance 

 

Teacher 

roles 

 

Descriptions 

1 T* 

Let‘s start with a small 

discussion. First, what is 

flexibility? 

Close-ended 

question 

The teacher started 

with asking a close-

ended question to 

the negotiation. 

2 S1** 

Flexibility is the ability of 

things to get bigger or 

smaller. 

No coding - 

3 T 
Getting bigger, getting 

smaller, okay. Yes, Fırat? 

Evaluates 

(Accepting) 

The teacher 

accepts/acknowledg

es the students‘ 

responses. 

4 S2 

It is the ability of a thing, 

err, to change, to move a 

lot… 

 

No coding - 

5 T 

 

To change, to move (s/he 

nods and confirms), yes 

Seher? 

Evaluates 

(Accepting) 
 

6 S3 

 

It is the ability of reversion 

after the force applied by 

us. 

No coding - 

7 T 

Yes, if it reverts to the 

previous state after some 

force, we call that object 

________? We call it 

―flexible‖. 

Evaluates 

(Accepting-

cum-Direct 

Instruction) 

The teacher played 

out affirmation-

cum-direct 

instruction by 

affirming the 

answer, reinforcing 

it, and then moving 

on to further 

expository talk via 

direct instruction. 
(Note: 1

st
 ABI implementation: Springs, December, 2014, Video transcript), *T: Teacher, **S1: 

Student-1 
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The dialogue between the teacher and the student made explicit confirmation of the 

student-led responses in Line-3 and Line-5. This means that the teacher performed a 

confirmatory dialogue with the students. To illustrate, the teacher posed questions, 

captured answers of the students, then; she was liable to evaluate the student-led 

responses. Finally she provided a formalized explanation after a direct affirmation 

within Line-7. The formalized explanation was the canonical knowledge of science.     

  

Teacher gives information and evaluates the ideas were the discursive roles that had 

different percentages across the video cases. As seen in Table 23 and Figure 7, 

during Springs (18%, relatively) and Inclined Plane (15%, relatively) ABI 

implementations, evaluative and lecturing discursive roles were pervasive compare 

to other five ABI implementations as Simple Machines (4,3%, relatively), Fixed 

Pullies (2,6%, relatively), Solutions and Surface Tension (4,9%, relatively) and Light 

& Energy (9%, relatively). It may be therefore expected that in Springs and Inclined 

Plane implementations relatively pervasive discursive roles as evaluating the student-

led responses and giving information might negatively influence the students‘ 

cognitive contributions to the classroom discourse.  

 

4.2.2 Teacher Pools, Summarizes and Consolidates the Ideas 

 

Another played out teacher discursive role was that the teacher pooled, summarized 

and consolidated the ideas. This discursive role consists of the sub-roles such as 

pooling ideas, summarizing student-led ideas, selecting student-led ideas among 

others and consolidating student-led ideas. Indeed, these discursive roles were mostly 

played out by the teacher after the students presented several related or unrelated 

ideas or arguments regarding the topic under discussion. 

 

For instance, in Table 25, within Line-11 and Line-40 the teacher summarized the 

students‘ responses by paraphrasing their responses. Within Line-249, the teacher 

selected more plausible student-led responses by eliminating others. The selected 

student-led responses were mostly the ones that were closer to the teacher‘s teaching 
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agenda that was determined prior to the ABI implementations. This predetermination 

does not mean restricting student-led ideas, for instance, as in the form of research 

variables. Instead, the teacher desired to keep the researchable variables within a 

rational scope.  

 

Table 25. Excerpts of Teacher Discursive Roles Consisting Teacher Pools, 

Summarizes and Consolidates the Ideas 

 

L
in

e 

 

S
p

ea
k

er
 

  

Utterance 

 

Teacher 

roles 

 

Descriptions 

11* T 

Reflecting, scattering, 

brightening… What is this light 

doing like these? 

Summaries 

The teacher 

recapped the 

previously pooled 

ideas. 

40 T 

 

There are fireflies, there is 

lamp, there is electricity and 

there is the Sun, yes. 

Summaries  

 

249 

 

T 

 

Does it make any difference? I 

mean, so, does the thickness of 

the cloth make any difference? 

If so, let‘s say color and 

thickness of cloth instead of the 

other. 

Selects 

The teacher 

selected one of the 

previously 

mentioned ideas 

during discourse. 

343 T 

Ok kids, thank you; do you 

have any questions? Then let‘s 

sum up our variables. 

Consolidates 

 

The teacher 

consolidates 

several student 

responses into a 

single, coherent 

summary 
(Note: 7

th
 ABI implementation: Light & Energy, May, 2015, Video transcript) *After gathering 

several student-led contributions to the classroom discourse, the teacher played out the discursive 

roles such as “summaries” or “selects”, thus, these roles were presented in Table 25 by different 

lines such as Line-11.      

 

The percentages of the teacher discursive roles in this category (teacher pools, 

summarizes and consolidates the ideas) were detected in lower levels across the ABI 
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implementations. Almost in all video cases, the occurrences of these discursive roles 

mentioned above were less than five percent (Springs: 2,3%; Inclined Plane: 0,7%; 

Simple Machines: 1,2%; Fixed Pullies: 0,5%; Solutions: 1,3%; Surface Tension: 

1,5%; all percentages are relative), except Light & Energy implementation (5,1%, 

relatively).  

 

These proportions may mean that during the ABI implementations, the teacher made 

summaries based on the student-led responses or utterances rarely. In other words, 

through this group of discursive roles, the teacher tried to grasp the student-led 

responses and attained making wrap-ups, or summaries to clear up the negotiation of 

meaning.   

 

4.2.3 Teacher Clarifies, Elaborates and Probes the Ideas 

 

Another occurred teacher discursive roles during ABI implementation were entitled 

as teacher clarifies, elaborates and probes the ideas. This discursive role includes 

several sub-roles. The sub-roles played out by the teacher were request for 

clarification of the student-led responses, expanding the responses of students, 

reformulating the student-led responses, probing the responses of the students and 

embodies for presenting a more concrete example of the topic under negotiation for 

the students‘ comprehension and clarification.     

 

The main purpose of this group of teacher discursive roles were to clarify and discern 

what the students had been mentioned and argued. Put it differently, by actualizing 

these discursive roles, the teacher tried to understand the actual background meaning 

of the student-led responses. In addition, the teacher tried to go deeper by posing 

probing-questions to comprehend the ways and the aspects of the student-led ideas, 

arguments, and sayings. 
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Table 26. Excerpts of Teacher Discursive Roles Consisting Teacher Clarifies, 

Elaborates and Probes the Ideas 

 

L
in

e 

S
p

ea
k

er
 

  

Utterance 

 

Teacher roles 

 

Descriptions 

40 T 

If I told you to shovel the 

snow over there, what would 

you use? 

 

 

Embodies 

The teacher shared a 

concrete example for 

students‘ 

comprehensions 

41 S5 

With a shovel. It is also one 

of the simple machines. It 

works like simple machines, 

too. 

No coding  

42 T 

 

Why did you consider it as a 

simple machine, can you 

explain? 

 

 

Requests for 

clarification 

The teacher clarified 

the further meaning of 

what has been just said 

43 S5 

 

Because it makes our task 

easier. 

No coding  

44 T 
Do all the machines make 

things easier? 
Probes 

The teacher encouraged 

the students to provide 

more information via 

explicit requests 

 

45 S7 

No, some of them make 

things harder. 

 

No coding  

46 T 

Would you give an example 

to those which make things 

harder? 

Requests for 

clarification 
 

(Note: 3
rd

 ABI implementation: Simple Machines, January, 2015, Video transcript) 

 

In Table 26, an excerpt was extracted to present clarification and probing discursive 

roles of the teacher. For instance, within Line-40, the teacher introduced a concrete 

example to make a further and deeper negotiation about simple machines. After the 

teacher embodied a real-life example of a simple machine, a student provided a 
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response (Line-41, Student-5). Then, the teacher requested for a further clarification 

of the provided response to understand the student‘s background reasoning about her 

response (Line-42). Based on the Student-5‘s second response (Line-43), the teacher 

made a probe (Line-44) in order to hear the deeper reasoning or comprehension of 

Student-5. Then, immediately Student-7 provided a false response by advocating the 

idea that some simple machines make the works more difficult (Line-45). In here, the 

teacher might make a direct rejection of this fallacious response. However, the 

teacher selected another way by requesting an example of a machine making the 

things more difficult (Line-47). This last discursive role in the excerpt was therefore 

evaluated as request or clarification. Since, the teacher was wondering why Student-7 

held this idea regarding simple machines. 

 

In this study, the communication within classroom discourse appeared considerably 

important for the all seven video cases of ABI implementations. Since when Table 

23 and Figure 7 considered, it was understood that across all ABI implementations, 

discursive roles as teacher clarifies, elaborates and probes the ideas covered the four 

to five out of 10 played out discursive moves of the teacher (Springs: 46%; Inclined 

Plane: 41%; Simple Machines: 49%; Fixed Pullies: 47%; Solutions: 47%; Surface 

Tension: 47%; Light & Energy: 40%; respectively).  

 

This outcome can be considered as plausible for the ABI implementations. To 

explicate, the teacher and the students had to discern and comprehend each other 

before augment the scope of the classroom discourse. Put it differently, before 

clarifying and discerning a contributor‘s (i.e., the teacher or one of the students) 

utterance‘s background meaning, it would not be plausible to negotiate further points 

embedded in the classroom discourse. As rational, mentioned teacher discursive roles 

were the bases of other more thought-provoking and intellectually contributing 

discursive interactions.  
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4.2.4 Teacher Focuses Learners on Focal Aspects of and Encourages Monitoring 

to Classroom Discursive Events 

 

As a more learner-centered or dialogic discursive role, the teacher attained focusing 

learners on focal aspects of and encouraging monitoring to classroom discursive 

events. In this group of teacher discursive roles, it was expected that teachers 

generally may use focus role and monitor role. A teacher uses focus role by focusing 

attention on a particular student‘s response or gathering the student‘s attention on 

important aspects of negotiations during ABI implementations. By Monitor Role, a 

teacher may guide students for monitoring regarding what is happening in the 

discourse now.  

 

In the current study, the monitor role was for framing students‘ minds or thinking 

about classroom events regarding on-moment classroom events. For instance, a 

teacher may use the monitor role in order to encourage students to follow their 

understanding of a classmate‘s thinking. This may be possible by backgrounding 

(e.g. prompt students for monitoring what was happening in the 

discourse/processes/procedures) and foregrounding (e.g. prompt students for 

monitoring what will be happening in the discourse/processes/procedures). 

 

In an extracted excerpt as seen in Table 27, within Line-60, Student-4 attempted to 

mention about something on Mahir‘s (Student-9) previous idea. The teacher used this 

request through focusing on Mahir‘s previous idea. The teacher tried to gather 

attention and inform the all class that they should pay attention to Mahir‘s saying 

(Line-61). After the Mahir‘s response (Line-62), the teacher reminded Mahir that he 

argued something else within her previous response (Line-63). It was a direct 

backgrounding monitoring that the teacher prompted Mahir for monitoring what was 

happening in the discourse when he had contributed by saying something.  

 

 

 



 

 

157 

 

Table 27. Excerpts of Teacher Discursive Roles Consisting Teacher Focuses 

Learners on Focal Aspects of and Encourages Monitoring to Classroom Discursive 

Events 

 

L
in

e 

S
p

ea
k

er
 

 

Utterance 

 

Teacher 

moves 

 

Descriptions 

60 S4 

May I comment on Mahir‘s 

words? 

 

No coding  

61 T 

Yes, what Mahir says is this: 

Mahir, can you repeat what 

you said to your friends? 

(Turning towards the whole 

class) 

Focuses 

The teacher 

prompted 

articulation of a 

focal issue by the 

students‘ (Mahir‘s) 

sayings 

62 S9 

I think the one below falls, 

because there is more force of 

gravity. 

No coding  

63 T 

This one resumes falling, but 

you just said its potential was 

little. 

Monitors 

The teacher 

prompted the 

student for 

monitoring what 

was happening in 

the discourse 

64 S4 
But, this time that one is below 

and that one is above. 
No coding  

(Note: 4
th

 ABI implementation: Fixed Pullies, February, 2015, Video transcript) 

 

When Table 23 and Figure 7 considered, the second pervasively used teacher 

discursive role can be accepted as focuses learners on focal aspects of and 

encourages monitoring to classroom discursive events. To illuminate, in five ABI 

implementations, about 15% of all the teacher discursive roles among others were 

covered by this teacher role (Inclined Plane: 16%; Simple Machines: 15%; Fixed 

Pullies: 19%; Solutions: 19%; Surface Tension: 16%; all percentages are relative). In 

Springs (11%, relatively) and Light & Energy (9%, relatively) implementations, 

Focus Role and Monitor Role were relatively lower compare to others, but in these 

two implementations, one out of the 10 played out discursive roles were actualized 
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by either Focus Role and Monitor Role. In conclusion, in this study, after clarifying 

and probing student-led responses, the teacher appeared to play out framing, 

attention gathering and monitoring discursive roles in order to attain the base of the 

negotiation to a further point.      

 

4.2.5 Teacher Conducts Reflective Discourse 

 

In the ABI implementations, there was a third prominent teacher discursive role 

entitled as teacher conducts reflective discourse. In this group of teacher discursive 

roles, the teacher used specific roles to consider the student information to progress 

classroom discourse. Student information means student-led arguments, sayings, 

opinions, and so forth. In this sense, a teacher may attach or associate his or her next 

discursive role to the previous student-led responses. In this study, there were two 

apparent sub-roles characterizing the discursive role. These were Throws and Asks 

for Evaluation. For Throws sub-role, in this study, the teacher prompted students for 

responding others‘ ideas/opinions/counter-arguments/alternative arguments/sayings. 

The teacher also attained a particular form of Throws sub-role as reflective-toss by 

throwing the responsibility for thinking back to the student who provided the 

previous responses or to other members of the class.  

 

In addition, the teacher played out another specific form as toss-back by in placing of 

an evaluation, she asked for the students to comment on a student‘s response. In this 

manner, in the ABI implementations, it was substantially necessary for the teacher to 

invite the student to evaluate other‘s ideas. The teacher dominantly used the ask for 

evaluation role to engage students in comparing, evaluating, judging and assessing 

methods, examples, instances, demonstrations, arguments, opinions asserted by the 

teacher or the other students. This discursive role was also used by the teacher in 

order to promote the students for evaluating proposed methods, results, findings, 

outcome saying for themselves and others. Thus, this permitted the students to put 

the legitimization criterions when evaluating which contributions should be counted 

as rational or non-rational during the classroom discourse.     
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Table 28. Excerpts of Teacher Discursive Roles Consisting Teacher Conducts 

Reflective Discourse 

 

L
in

e 

 

S
p

ea
k

er
 

   

Utterance 

 

Teacher roles 

 

Descriptions 

185 S8 Oil stays like this (… makes a 

circle with her/his hand). 

Round, stays like this different 

from the water. 

No coding  

186 T Doesn‘t it? There is a 

difference in its position? What 

do you think, let‘s comment on 

this? 

Throws The teacher thrown 

the responsibility for 

thinking back to the 

student and other 

members of the class 

271 S6 Just now you made salt-water, 

it was like positive-negative; 

they pulled each other. 

 

 

No coding  

272 T Ok, let me tell you this: let‘s 

look at oil-water and vinegar-

water solutions. At these two 

examples it will stay between 

two substances. What do you 

think? 

Asks for 

evaluation 

The teacher prompted 

students to evaluate a 

proposed idea or 

instance already 

mentioned in the 

discourse 

273 S2 I don‘t think so; it may stay 

between a little. 

No coding  

444 S11 Salt, when it is solid… When it 

is put into water it changes 

between liquid to gas. That‘s 

why this is a chemical event. 

No coding  

445 T Do you agree with your friend? 

What do you think? 

Asks for 

evaluation 

 

446 S2 No, I completely disagree. I 

watch ―Survivor‖. There, they 

go into water and then they get 

dry; but salt remains. I mean, 

physical change occurs; but salt 

remains. 

No coding  

(Note: 5
th

 ABI implementation: Solutions, March, 2015, Video transcript) 

 

In an extracted video-based example, seen in Table 28, after the attempt of Student-8 

(Line-185), the teacher posed attached questions to the previous response of Student-
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8 to engage all other students in the topic under discussion (Line-186). In an explicit 

sense, the teacher made an invitation for students to make an interpretation on the 

Student-8‘s opinions. In this context, the interpreter was not the teacher, since; this 

interpretation work was thrown to the other students. Within lines from 271 to 273, 

ask for evaluation role can be seen. Within Line-271, Student-6 mentioned about 

water-salt solution in referring intermolecular forces in illustrating soluble conditions 

of mixtures. Immediately, the teacher asked for an evaluation as in the form a 

comparison by leading the students to assess the divergences or communalities 

between the previously presented student-led example and her example (Line-272). 

The teacher also indicated her intention by saying ―How about…?‖ to guide students 

to evaluate the different examples by comparing and contrasting them. The teacher 

promoted the students directly to evaluate other‘s arguments by saying ―Do you 

agree with her idea, how about you say about her idea?‖ (Line-445) and this made 

Student-2 as one of the alternative evaluators (alternative of th teacher as evaluator) 

of the arguments presented in the discourse (Line-446) and he made a judgement.   

 

The teacher conducted reflective discursive roles in a dominant way for the most of 

the ABI implementations. In Springs (9,3%, relatively) and Inclined Plane (11%, 

relatively) implementations, the teacher conducted reflective discourse in lower 

levels compare to Solutions (15%, relatively) implementation. In other four cases, 

the teacher played out reflective discourse in a more pervasive manner that was more 

than 20%of the utterances of the teacher were the examples of reflective discourse 

(Simple Machines, 23%, Fixed Pullies, 22%, Surface Tension, 21%; Light & Energy, 

25%; respectively). As a whole, within the scope of this study, it can be expected that 

the higher proportions of playing out reflective discourse may contribute to students‘ 

cognitive contributions as they had changes to put the legitimization of others‘ 

sayings rationality by undertaking the responsibility of maintaining the classroom 

discourse. 
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4.2.6 Teacher Models Aspects of Processes of Science and Speech Genres 

 

In the ABI implementations, the students designed and conducted their experiments 

around their research questions. The students therefore were engaged in experimental 

procedures by means of data collection, analysis and interpretation. Thus, the teacher 

had to model how a scientist studies in the laboratory or his or her working field. In 

this group of discursive roles, there were two discursive sub-roles that were played 

out by the teacher during the ABI implementations. First was the Model sub-role. By 

Model sub-role, the teacher modelled and rehearsed aspects of processes, procedures 

and operations of science during the ABI implementations. In order to this, the 

teacher for instance modelled how to a scientist controls the variables in an 

experiment, or how to a scientist attains multivariable thinking, or how to a scientist 

makes reliable and valid measurements, or how to a scientist triangulates data 

collection or how to a scientist deals with the scientific units. The second discursive 

role was to playing out Speech Genres. As known, in an ABI implementation, there 

would be diverse modes of communication modals in addition to verbal ones. In the 

current study, these were multimodal communicative tools such as student-led tables, 

charts, graphics, etc. The teacher therefore had to refer the other types of 

communication tools in addition to verbalized ones in order to expand the scope of 

the discursive interactions.  

 

For an instance, in Table 29, using of Model sub-role and Speech Genres sub-role 

can be seen. Within Line-180, Student-4 supposed that when the numbers of wheels 

are increased, the friction force would be more. Then, the teacher tried to lead the 

students to think in a way in which the numbers of the wheels are controlled and the 

types of the roads are changed (Line-181). Because, the teacher was of the idea that 

Student-4 was interested in the numbers of the wheels in increasing friction force. 

However, the teacher guided her to think in a more rational way in which when the 

types of the grounds (types of roads) are changed, the friction force may be changed. 
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Table 29. Excerpts of Teacher Discursive Roles Consisting Teacher Models Aspects 

of Processes of Science and Speech Genres 

 

L
in

e 

S
p

ea
k

er
 

  

Utterance 

 

Teacher 

roles 

 

Descriptions 

180 S4 

If there are more tires on a truck, 

there will be more friction. 

 

No coding  

181 T 

Ok, but let‘s think like this… 

Tires of a truck are the same: it 

goes on a blacktop road, it goes 

on macadam, and it goes on earth 

road… What changes? 

 

Models 

The teacher 

modelled the how 

a person controls 

the variables in an 

experiment 

182 S4 
Hmmm, the road changed. That 

thing (meaning the tires) is stable. 
No coding  

     

222 S7 

Doesn‘t it mean that the light one 

arrives faster?! (says rebelliously) 

 

No coding  

223 T 

Yes, let‘s look at the graphic of 

this moment. Yes, it looks as if 

they couldn‘t form this chart here, 

to there (meaning the graphic); 

the light one is 0,79; the heavy 

one is 0,81. That means the light 

one is faster. 

Speech 

genres 

The teacher asked 

students to 

evaluate tables or 

graphics for 

summarizing and 

interpreting 

findings 
(Note: 2

nd
 ABI implementation: Inclined Plane, December, 2015, Video transcript)  

 

The teacher did this revision of the idea of Student-4 by a Model sub-role. In another 

example, within Line-222, Student-7 reacted against the graphical values and claims 

of the presenter group. Then, in an objectified sense, the teacher turned herself to the 

data on the graphical representation in order to evaluate the Student-7‘s revolt (Line-

223). The teacher interpreted findings by means of reading the graphical values and 

indicated that she agreed with the ideas of Student-7.  
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During the ABI implementations, the teacher used the Model sub-role and Speech 

Genres sub-role in a lower sense. In the Inclined Plane implementation, the teacher 

used these discursive roles more than 10% among other roles (11%, relatively). In 

Solutions (6,3%, relatively) and Springs (7,3%, relatively) implementations the 

teacher also carried out these discursive roles more than five percent compare to 

other four ABI implementations (Simple Machines: 3,7%, Fixed Pullies, 1,5%, 

Surface Tension:1,9%, Light & Energy: 2,8%, respectively). It is expected, since, the 

teacher needed these discursive roles only when the students were engaged in their 

experimental procedures and presenting their findings to the all class.  

 

4.2.7 Teacher Acts as Challenger and Seeks for Justified Reasoning 

 

As mentioned, during the ABI implementations, there were three interwoven cycles 

that were the initial social negotiation of meaning, experimenting and presenting the 

findings to convince others (whole group negotiations). In these phases, the teacher 

tried to detect and make explicit the students‘ fallacious reasoning, arguments, 

research findings, so forth to carry the social negotiations of meaning to further 

points. To do this, the teacher mostly played out Challenge Role. In attaining 

challenge role, the teacher played devil‘s advocate role that she pointed out counter 

arguments and contradictions within the students‘ utterances, indicated flaws in their 

arguments. In addition, in the ABI implementations, the teacher was also responsible 

to prompt the students for achieving evidence-based reasoning (EBR). Since, the 

students were engaged in data collection, analysis and interpretation procedures to 

generate an argument around an inquiry-based activity; ABI. Not only in 

experimenting procedures, but also in other discussions during the ABI 

implementations, the students were prompted for mentioning their utterances by 

means of evidences, justifications or warrants. For this purpose, the teacher tried to 

play out Prompt for EBR sub-role.       

 

 



 

 

164 

 

Table 30. Excerpts of Teacher Discursive Roles Consisting Teacher Acts as 

Challenger and Seeks for Justified Reasoning  

 

L
in

e 

S
p

ea
k

er
 

   

Utterance 

 

Teacher 

moves 

 

Descriptions 

220 S3 I mean, it pulls here. No coding  

221 S8 
 

It flowed here! 
No coding  

222 T 

 

May I show you something? (The 

teacher spills a glass of water on 

glass; some of it flows and glides, 

some sticks and stays.) There is 

gravity but the water above nearly 

stands still, nearly. It is not moving 

down. Look, did it move? I mean the 

force of gravity is more than the little 

slope here, isn‘t it? Slope; it is in the 

position of free falling, but it is not 

moving. 

 

 

 

 

 

 

Challenges 

 

 

 

 

 

The teacher 

provided a counter 

case to challenge 

and contradict the 

students‘ previous 

responses 

223 S3 But it constantly moved. No coding  

224 S8 
No, look at the above; it is not 

moving any. 
No coding  

     

463 S2 

I think, it wasn‘t that important to 

make it flow on wood… 

 

No coding  

464 S6 

 

You say it didn‘t move outside the 

wood, you mean there is no problem. 

 

No coding  

465 T 

Since your friends have done an 

experiment, and they have found a 

result like this, we should discuss 

according to it; and discuss its cause. 

You, too. Which of the surfaces here 

keeps water? 

 

Prompts for 

evidence-

based 

reasoning 

(EBR) 

The teacher asked 

for the use of the 

evidence from the 

student-led 

experiences when 

the students 

mentioned about 

their ideas 

466 S2 
Iron is the most, according to the 

results. 
No coding  

(Note: 6
th

 ABI implementation: Surface Tension, April, 2015, Video transcript) 
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Examples of Challenge and Prompt for EBR sub-roles can be seen in Table 30. In an 

implementation (Surface Tension), the teacher thrown a cup of water to the windows 

and the water attached the glass of the window and this produced a big challenge for 

the Student-3 (Line-220) and Student-8 (Line-221) while they were negotiating a 

related event of surface tension. Then, the teacher interpreted the behavior of 

draining water from the glasses of windows as a challenge for the students. The 

students comprehended this contradiction and shift their negotiation‘s base by means 

of the teacher‘s concrete challenge.  

 

In another episode, within the lines 463-466, Student-2 (Line-463) and Student-6 

(Line-464) were negotiating a group‘s experimental procedures. The teacher realized 

that the discussion was progressed in an intuitive manner by not considering 

observational data or other data-based evidences. Thus, the teacher made an attempt 

to direct the two students to look at the obtained data from the experimental 

procedures (Line-465). In an explicit manner, the teacher gave a signal to the 

students that they should mention their ideas by means of applying obtained data 

coined as evidence-based reasoning.  

 

During the ABI implementations, the teacher acted as a challenger and sought for 

EBR more than five percent among other discursive roles for the five 

implementations (Springs: 5,8%, Fixed Pullies: 7,7%, Solutions: 6%, Surface 

Tension: 7,1%, Light & Energy: 9%; respectively). However, these discursive roles‘ 

percentages were not more than 10 percent across the five video cases. In addition, in 

other two video cases, the teacher acted as challenger and sought for EBR less than 

five percent among other discursive roles (Inclined Plane: 4,7%; Simple Machines: 

4,3%, respectively).          

 

4.2.8 Teacher Creates an Intellectually Comfortable Classroom Atmosphere 

 

Finally, the teacher played out some dispositional discursive roles that contributed to 

create a classroom harmony in which all members of the class might speak up their 
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voices in a flexible and comfortable manner during the ABI implementations. These 

discursive roles were keeping neutrality, invoking silence or wait-time to foster 

student thinking, acknowledging the students as conversational partners. In an ABI 

implementation‘s episode that is extracted as Table 31, the teacher requested the 

students to see their faces by turning their ways to each other, as a circle (Line-503). 

Since, during this moment of the implementation (whole group negotiations), the 

students responded to each other but they sat in a conventional style of classroom. 

The teacher tried to eliminate this physical constrain, since; she accepted that the 

research groups would be undertaking presenting their own findings as 

conversational partners of the teacher and the other students. However, these 

discursive roles were detected in a rare sense in the ABI implementations. Only in 

Inclined Plane and Solutions implementations with a rare manner (1%, relatively), 

the teacher carried of the discursive roles consisting providing maintenance of the 

negotiations.  

 

As an important note, as mentioned earlier, across the seven ABI implementations 

the teacher discursive roles were seemed to be consolidated within three prominent 

roles (first research question and related findings). In the context of this study, the 

consolidation of a teacher discursive role stands for a defined discursive role was 

occurred and detected in a more intensive manner compare to others across to all or 

several ABI implementations. 

 

In addition, there were only a few considerable quantitative differences across the 

ABI implementations in terms of the occurrences of the consolidated teacher 

discursive roles. For instance, in Springs and Inclined Plane implementations, the 

teacher conducted reflective discourse in a less pervasive sense compare to other five 

implementations and across the remaining five implementations there were very 

small quantitative differences regarding the occurrences of each discursive role. 

Thus, a teacher discursive role was labelled as consolidated since it was occurred at 

the least five ABI implementations in a dominant manner compare to other 

discursive roles.    
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Table 31. Excerpts of Teacher Discursive Roles Consisting Teacher Creates an 

Intellectually Comfortable Classroom Atmosphere  
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Utterance 

 

Teacher 

roles 

 

Descriptions 

501 T 

 

Then, I want to continue with 

the second group. 

No coding  

502 S 

I experimented on the effect of 

granule size on the process of 

dissolution with my group. 

No coding  

503 T 

You can turn towards your 

friends like this; let‘s do the 

same thing we just did; face to 

face. 

Providing 

maintenance 

The teacher 

acknowledged and 

encouraged the 

students as 

conversational 

partners 
(Note: 5

th
 ABI implementation: Solutions, March, 2015, Video transcript) 

 

However, substantial changes were detected across the video cases in terms of 

students‘ cognitions that were subjected to remaining four research questions (RQ2, 

RQ3, RQ4 an RQ5). In the context of this study, it was thought that the differences 

across the ABI implementations regarding the students‘ cognition might not be due 

to only small quantitative changes in consolidated (e.g. teacher clarifies, elaborates & 

probes the ideas) or non-consolidated (e.g. teacher pools, summarizes & consolidates 

the ideas) teacher discursive roles. In addition, there might be (had to be) contextual 

usage differences of the teacher discursive roles from one ABI implementation to 

another. In other words, more or less quantitative differences might not be 

contributing in terms of altering the cognitive contributions of the students to the 

classroom discourse. Moreover, there had to be contextual quality differences among 

the teacher discursive roles. Contextual quality difference refers to the differences of 

the usages of the same discursive role with a different discursive and pedagogical 

purpose. In other words, the coded label of the teacher discursive role may be same, 

but the purpose of the same teacher discursive role can be totally changed that 
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contribute to any substantial change in the students‘ cognition. In Episode Analysis 

section, this kind of findings will be presented in detail and evidently discussed. For 

this reason, first, alterations in students‘ cognitions across the seven video cases are 

presented. Then the reasons of the substantial differences or communalities between 

the teacher discursive roles and the students‘ cognitions will be evidently presented 

in Episode Analysis section.  

 

4.3 Second Research Question and Related Findings 

 

The second question was about the teacher discursive roles allowing more 

quantitative cognitive contributions of the students to the classroom discourse. The 

second question was that which types of teacher discursive roles were played out by 

the teacher allowing enlarged quantitative cognitive contributions of the students 

over the course of the ABI implementations? In order to respond to the second 

research question, two indicators of students‘ cognitive contributions to the 

classroom discourse were analyzed.  

 

The first was the occurrences of triadic dialogues or patterns of interactions. In this 

study‘s ABI implementations, the discursive interactions between the teacher and the 

students were actualized around the genres of the triadic dialogue as Initiate-

Response-Follow-up move (IRF) where the F-move can be an evaluation, 

explanation or a teacher discursive role such as requests for clarification or probing. 

When an F-move is an evaluation, in an implicit or explicit manner, a teacher 

attempts to make an affirmation or rejection of provided student-led response against 

the canonical knowledge of science. When F-move is an explanation, a teacher 

provides related information regarding the subject under discussion. Follow-

up/explanation move can be played out after an affirmation or rejection of a student‘s 

response. Follow-up questioning, in addition to this, can be played out by the teacher 

instead of making an evaluation or explanation. If the triadic dialogue is closed by a 

follow-up questioning, it can be a teacher discursive role that guide students more 

open-ended responses. Finally, a response is provided by students based on the 
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follow-up questioning of teacher. Since, when there is a follow-up evaluation or 

follow-up explanation, students do not have any opportunities to intellectually 

contribute to the classroom discourse. In other words, by means of confirmative 

evaluations of expository explanations, students‘ attempts can be interrupted. To 

illustrate, students voice must be dominantly augmented prior to anticipating their 

authentic intellectual contributions to the classroom discourse. In a mechanistic and 

simplistic manner, first, students should be leaded to speak up their voice during the 

classroom discourse, as an increase in quantitative contribution, and then an 

incremental tendency regarding their voice‘s quality can be expected. By this 

rational, the researcher coded and counted the numbers of the components of triadic 

dialogue occurred in the ABI implementations. Some examples of the occurred 

triadic dialogue instances in the ABI implementations are displayed in Table 32.  

  

As seen in Table 32, the teacher made several follow-up evaluations (Lines: 85, 87, 

89, 92, 97) based on the responses of the students. In this episode, seen in Table 32, 

the teacher played out interwoven moves such as Follow-up/Evaluation & Follow-up 

Questioning (Line: 87) or Follow-up/Evaluation & Follow-up/Explanation & 

Follow-up Questioning (Line: 97). In Line-97, the teacher first affirmed the provided 

student-led response, then gave an expository talk by explaining how to door handles 

work, and finally attained a follow-up questioning (for this episode it was a probing 

role) to lead students to reason about why door handles are flexible.  

 

When all triadic dialogues were coded and counted across the video cases, Figure 8 

was composed. Across the video cases, there were differences among the 

occurrences of the components of the triadic dialogues. Firstly, as seen in Figure 8, 

follow-up questioning move was played out by the teacher more than about 30% 

among the other moves across the ABI implementations. It means that the teacher 

was able to play out three out the 10 moves as a follow-up questioning instead of 

evaluation or explanation.  
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Table 32. Excerpts of the Patterns of Interactions   
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Utterance 

 

 

Pattern of 

Interaction 

 

 

Descriptions 

85 T 

There is spring inside that is 

enabling the stretch. Yes, 

GüneĢ. 

Follow-

up/Evaluation 

Follow-

up/Evaluation: The 

teacher evaluated the 

previous student‘s 

response. 

 

Follow-up 

Questioning: The 

teacher posed a 

further question that 

can be evaluated as a 

teacher discursive 

role. 

 

Follow-up 

Explanation: The 

teacher accepted the 

students‘ response 

and made a further 

and related 

explanation. 

 

Response: The 

students provided 

responses and 

reasons of the 

responses to the 

open- or close-ended 

questioning of the 

teacher. 

86 S 
 

The bed. 
Response 

87 T 
Bed, ok. What is there inside 

the bed we sleep? 

Follow-

up/Evaluation & 

Follow-up 

Questioning 

88 S 
There are springs, which are 

why it is stretching. 
Response 

89 T 

 

There are springs, excellent. 

You mean we implement force 

and it stretches, then it takes its 

previous form again. 

Follow-

up/Evaluation & 

Follow-

up/Explanation 

90 S 

 

Sofa. 

 

Response 

91 S 
Pencil 

 
Response 

92 T Pencil (s/he nods), yes. 
Follow-

up/Evaluation 

93 S 
Car 

 
Response 

94 T 

 

Which part of the car, an 

example? 

Follow-up 

Questioning 

95 S 

 

Suspensions and shock 

absorbers placed on the tires. 

 

Response 

96 S Door handles! Response 

97 T 

Door handles, nice! I push it 

and the door opens; when I 

release it turns to its previous 

state back. What is there in it? 

Follow-

up/Evaluation & 

Follow-

up/Explanation & 

Follow-up 

Questioning 
(Note: 1

st
 ABI implementation: Springs, December, 2014, Video transcript) 
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In addition to this, it is explicit in Figure 8 that follow-up evaluation move was 

dominantly played out by the teacher in Springs (13%, relatively) and Inclined Plane 

(13%, relatively) implementations compare to other five implementations. These 

might bring about lower levels of students-led cognitive contributions to the 

classroom discourse. Since, when the teacher‘s evaluation move was played out in an 

incremental manner, the students might avoid contributing the classroom discourse. 

In other words, there might not be an argumentative context in which the students 

presented their utterances in making intellectual contributions to the classroom 

discourse.  

 

 

 

Figure 8. Percentages of Occurrences of Patterns of Interaction across the ABI 

Implementations 

 

In a similar vein, follow-up explanation move was pervasively played out by the 

teacher in Springs (10%, relatively) and Inclined Plane (9,3%, relatively) 

implementations compare to other five implementations. These two ABI 

implementations were the teacher‘s first initial trying of a more learner-centered 

teaching approach and this could be a reason why the teacher made long explanations 

for her students during the classroom discourse. This means that one out the 10 

moves of the teacher serviced to give scholarly information to the students. 
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Expectedly, as clear in Figure 8, response moves (student move) were lowered in 

Springs (43%, relatively) and Inclined Plane (43%, relatively) implementations 

compare to other five implementations. Put it differently, when the teacher attempted 

to make more affirmation/rejection or provide explanations, there were no space for 

the students to make their voice pervasive in the ABI implementations and this 

inference was particularly for the Springs and Inclined Plane implementations. As 

mentioned, first students‘ voice during the ABI implementations must be 

ameliorated, then; they might be able to make higher quality cognitive contributions 

to the classroom discourse. As a whole, there should be a transition from the 

quantities of the student-led voices to the qualities of the student-led utterances.  

        

In this sense, coding and counting of the occurrences of the components of triadic 

dialogue was a pre-indicator, but it was only about the quantitative contributions of 

the students across the cases. For a transition rational as from the quantitative 

contributions to the qualitative ones, the syntacto semantic complexity of the 

utterances of the students were also coded and counted. This coding and counting 

was progressed by SOLO Taxonomy (Structures of Observed Learning Outcomes) as 

detailed in Methods section. Syntacto semantic complexity of the utterances were 

considered, since; in some cases the students provided short responses consisting a 

few words or long speeches consisting a full story. In addition, coding and counting 

syntacto semantic complexity of the utterances were useful in terms of mentioned 

transition.  

 

To explain, in Table 33, the first three levels of SOLO (pre-structural, uni-structural, 

multi-structural) were exemplified. In pre-structural level that is coined as stage of 

ignorance, a student-led cognitive contribution is scholarly or scientifically improper. 

For instance, in Line-7, the teacher asked for the meaning of the weight. In the next 

utterance, Line-8, Student-4 explained the weight by the mass and she was seemed to 

consider the weight and mass as synonyms. Thus, this utterance was evaluated as 

within the pre-structural level. After the teacher‘s next follow-up questioning (Line: 

9; a probing in this case), Student-3 made relations between the weight and Newton 
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as the unit of weight (Line: 10). Then, immediately, Student-1 made another one-way 

contribution by relating the weight by the load (Line: 11). These were uni-structural 

contributions. Within Line-13, Student-2 associated the weight with the Newton. 

Then, the teacher required for a clarification how she associated the weight with the 

Newton (Line: 14). Within Line-15, Student-2 presented a two-way response in order 

to illustrate how she related the weight with the Newton. Student-2 explained that 

there is a relation between the different units systems. To explain the Newton (as a 

unit) as a derivation of weight, Student-2 depicted a two-step calculation method 

(Line: 15). Thus, she picked up more than one point of the content under discussion. 

However, there was not an integration of the provided responses as these responses 

were used by an isolated manner. As a whole, this should be considered as only 

quantitative cognitive contributions to the classroom discourse. In other words, from 

the uni-structural student-led utterances to the multi-structural student-led utterances, 

the numbers of the considered ways of the phenomenon under discussion were 

increased. However, the analytically presented pieces of knowledge were not attach 

to each other to attain a generalization as stated in SOLO taxonomy as relational or 

extended abstract.   

 

As mentioned, there is a transition from the only student-led quantitative cognitive 

contributions to the qualitative contributions. In the SOLO taxonomy, quantitative 

cognitive contributions are stayed within stages of surface learning (uni-structural 

and multi-structural). In stages of deeper learning, there are further qualitative 

cognitive contributions that are coined as relational and extended abstract. In Table 

34, cognitive contributions as relational and extended abstract can be seen. After an 

experimentation and presentation process, the students were negotiating the features 

of the simple machines as levers. At the end of the experimentation and presentation 

processes, they attained several abstractions about the levers. In this case presented 

in Table 34, the students were trying to convince other groups that their findings 

were more plausible and explanatory. 
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Table 33. Excerpts of the Pre-Structural, Uni-Structural and Multi-Structural 

Contributions of the Students  
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Utterance 

 

Syntacto-

semantic 

complexity 

 

Descriptions 

7 T 

Their weights, ok. What is the 

weight? 

 

No coding 

Prestructural: The 

task is engaged, but 

the learner is 

distracted or misled 

by irrelevant aspects 

or information; 

nothing meaningful 

has been learned. 

 

Unistructural: The 

learner focuses on 

the relevant domain, 

and picks up one 

aspect to work with; 

one specific thing 

has been learned. 

 

Multistructural: The 

learner picks up 

more and more 

relevant or correct 

features, but does not 

integrate them; 

several relevant, 

independent and 

meaningful aspects 

have been learned. 

 

8 S4 
 

It is the mass. 
Prestructural 

9 T 

 

Are they the same; weight and 

mass? 

 

No coding 

10 S3 

Weight is newton, we calculate 

it by newton. 

 

Unistructural 

11 S1 
Weight is the load. 

 
Unistructural 

12 T 

Yes, our friend has just 

mentioned something important, 

what is your response to 

him/her? 

 

No coding 

13 S2 
The weight is newton, isn‘t it? 

 
Unistructural 

14 T 

Is it newton? How is that, can 

you explain? 

 

No coding 

15 S2 

Weight means multiplying the 

mass with gravity, I mean 10. 

That equals the weight. For 

example if this is 50 gr; we can 

learn its weight-newton by 

multiplying it with 10. But if it 

is gr, we should first convert it 

to kg; then multiply it with 10 

and learn its newton. We should 

convert first. 

Multistructural 

(Note: 4
th

 ABI implementation: Fixed Pullies, February, 2015, Video transcript) 
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Table 34. Excerpts of the Relational and Extended Abstract Contributions of the 

Students 
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Utterance 

 

Syntacto-

semantic 

complexity 

 

 

Descriptions 

262 S4 

There can‘t be a lever without a 

fulcrum! All levers have a 

fulcrum. Otherwise how can we 

lift! We can‘t lift anything 

without a fulcrum. 

 

Extended-

Abstract 

Relational: The 

learner now integrates 

the parts with each 

other, so that the 

whole has a coherent 

structure and 

meaning; aspects 

learned are integrated 

into a structure. 

 

Extended Abstract: 

The learner now 

generalizes the 

structure to take in 

new and more 

abstract features, 

representing a higher 

mode of operation; 

aspects learned are 

generalized to a new 

domain. 

 

263 S1 

So, we continue to face 

difficulties. Since there is no 

fulcrum, our work doesn‘t get 

easier like a simple machine! 

(talks about his/her own 

experiments) 

 

Relational 

264 S3 

If it is not possible to have a lever 

without a fulcrum, this definitely 

can‘t be a lever. Hmmm, this 

lever doesn‘t have a fulcrum! So, 

this can‘t be considered as a 

lever! 

 

Extended 

Abstract 

265 T 

Exactly, just like Ferhat said; 

there is no fulcrum. Ok, we may 

move the Earth, but I think we 

need a fulcrum? 

 

No coding 

266 S9 

Yes. There is no fulcrum here. In 

fact there is no need for the force 

and fulcrum to be at the same 

place. That can‘t be a lever! That 

way we would have more 

difficulties. 

 

Extended 

Abstract 

267 S1 

When we try to open this door 

here it gets more difficult -

…showing the hinged part of the 

door-. That‘s why the door 

handle was made to the most 

remote place – says meaning the 

distance between the hinge and 

the door handle-. 

Extended-

Abstract 

(Note: 3
rd

 ABI implementation: Simple Machines, January, 2015, Video transcript) 

L
in

e 
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Based on the collective findings, abruptly, Student-4 made an inductive reasoning 

that all levers must have a backing to make easier people‘s works (Line-262). Then, 

Student-1 interpreted their own findings that levers cannot be considered as simple 

machines, when a lever has not a backing (Line-263). In this sense, Student-1 made a 

connection between the levers, backing and simple machines and this utterance was 

evaluated as relational.  

 

Then, Student-9 discovered another point in the experiments of Student-1‘s group 

that they put the force or mass and the backing in the same point. Thus, according to 

Student-9, this was not a real lever, since; it has not a backing due to the position of 

force/mass and the location of backing as there was no backing because of this 

specific positioning (Line-266). When Student-9 mentioned this compelling and non-

working positioning or backing system in a lever, Student-1 provided an individual 

example by carrying the negotiation onward. Student-1‘s example (Line-267) was an 

original one as she revealed a relation between the working mechanism of door 

handles and working mechanism of the levers as simple machines. A door handle is 

put to the most distant position to the hinges, since, in this specific position, it is 

easier to open or close doors with small forces. With this reasoning, Student-1 was 

able to generalize the working principle of a lever to another simple system as 

opening and closing doors. In conclusion, the response of Student-1 was an extended 

abstract and this response transcended the levers‘ mechanism.      

 

When all video cases were coded and counted in terms of quantitative and qualitative 

cognitive contributions of the students, three findings were featured. First, the 

students were mostly stayed within the stage of ignorance zone in terms of their 

cognitive contributions to the classroom discourse in Inclined Plane (16%, 

relatively), Solutions (16%, relatively) and Fixed Pullies (22,88%, relatively) 

implementations compare to other four implementations (see also Figure 9). It means 

that in these three ABI implementations the students were able to generate either pre-

structural or uni-structural utterances.  
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Figure 9. Percentages of the Occurrences of the Student-based Cognitive 

Contributions in terms of Syntacto Semantic Complexity (SOLO) 

 

Secondly,  the students were pervasively stayed within stages of surface learning 

zone in terms of their cognitive contributions to the classroom discourse in Springs 

(86,8%, relatively), Inclined Plane (79%, relatively), Solutions (80%, relatively), 

Surface Tension (86,64%, relatively) and Light & Energy (77%, relatively) compare 

to Fixed Pullies (50,98%, relatively) and Simple Machines (44,2%, relatively) 

implementations. As a whole, it appears that if the students‘ cognitive contributions 

were not pre-structural, they were found as either uni-structural or multi-structural in 

most of the ABI implementations by considerably higher percentages. Thirdly, the 

students were dominantly stayed within stages of deeper learning zone in terms of 

their cognitive contributions to the classroom discourse in Simple Machines (48,6%, 

relatively) and Fixed Pullies (26,14%, relatively) compare to other five 

implementations. In these two ABI implementations, the students were able to make 

more qualitative cognitive contributions to the classroom discourse. The substantial 

differences across the ABI implementations in terms of students‘ cognitive 
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contributions to the classroom discourse may be explained by the different quantities 

and qualities of the played out teacher discursive roles (episode analysis).          

 

4.4 Third Research Question and Related Findings  

 

The third research question was that what were the patterns between the teacher 

discursive roles and the students‘ cognitive pathways over the course of the ABI 

implementations? In ABI implementations, the students were involved in social 

negotiation and experimentation processes to produce their own arguments. In these 

processes, the students used many cognitive skills or inquiry skills as their cognitive 

pathways. The cognitive pathways of the students associate with critical thinking 

skills as mentioned in great detail in the Methods section. There were several 

cognitive pathways intensively carried out by the students over the course of ABI 

implementations. The students made comparisons, create analogies, basic 

clarifications, advanced clarifications, explanations, judgements, inductive reasoning, 

deductive reasoning, or proposed investigation designs. In terms of addressing third 

research question, the cognitive pathways of the students were first coded and 

counted.  

 

In terms of students‘ cognitive pathways, there are three hierarchical complexities as 

perception, conception and abstraction. Perception incorporates the simplest 

cognitive pathways a student created in the ABI implementations. The perception 

pathways consist of observation, measurement and comparison. Conception is a 

more developed student pathway including exemplifying, making analogies, 

presenting basic and advanced clarifications and building cause/effect relations. In 

the top of the student pathways in the ABI implementations, there were abstraction 

pathways including building explanations, making judgements, attaining inductive 

and deductive reasoning and proposing novel investigation designs.  
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Table 35. Excerpts of the Student-based Cognitive Contributions in terms of 

Perception Levels  

 

  
  

  

S
p
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er
 

   

Utterance 

 

Cognitive 

pathways 

 

Descriptions 

35 T 

Ok, let‘s use a different liquid 

to see the difference. We put it, 

now, but how many milliliters? 

No coding 

Observation: The 

learner stated and 

shared experienced-

based, practical-

based or individual-

based simple 

observations, 

personal 

experiences, or data 

that result from 

their observations. 

 

Compare: The 

learners provided 

reference to 

common/different 

characteristics/state

s of two or more 

pieces of data or 

objects; comparing 

two events, 

situations, states, 

sayings, 

measurements, etc. 

 

36 S3 About fifty-five. Observation 

37 S6 Fifty! Observation 

38 S1 It looks like fifty milliliters? Observation 

39 S3 It is over fifty… Observation 

40 T 
Over fifty, ok. Are their 

positions the same? 
No coding 

41 S1 Different. Compare 

42 T Why? No coding 

43 S3 Shapes are different. Compare 

(Note: 6
th

 ABI implementation: Surface Tension, April, 2015, Video transcript) 

 

In addition to cognitive pathways of the students, there were also dispositions of the 

students regarding their thinking, talking, arguing and reasoning. Dispositions refer 

to students‘ thinking habits or overall behaviors or reactions regarding, for instance, 

mind-change, avoiding overgeneralization or oversimplifications, etc. In this sense, 

three dispositional thinking types were found out during the ABI implementations. 

These were supposition, integration and self-regulation. These three found 
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dispositions were for integrating the dispositions and other abilities in making and 

defending a decision, argument, idea, saying, so forth.   

          

Table 35 displays the cognitive pathways of the students locating in perception level. 

Within Line-35, the teacher made a measurement and required the students to 

interpret the measurement. It was not a simple measurement since in a capillary glass 

the water had made a camber that deviate the measurement of the volume of the 

added water. Based on this, the students (Student-3, Student-6 and Student-1) made 

observations showed in Line-36, Line-37, Line-38, and Line-39 and within Line-41 

and Line-43; Student-1 and Student-3 made comparisons between the top and the 

down sides of the water camber. As seen, the cognitive pathways that the students 

performed such as observation, measurement and comparison were only needed 

perceptual cognitive work for the students.  

 

In Table 36, the cognitive pathways of the students exhibiting conception level is 

demonstrated. In conception level particularly basic and advanced clarifications were 

pervasively detected. Within Line-7, the teacher posed a question regarding whether 

there is light in the room (lab). Student-6 simply responded by inferring the relation 

between the seeing something and presence of the light (Line-6). Student-2 then 

provided a more complicated depiction of the behaviors of light. By means of 

explicating different aspects of light, Student-2 made an advanced clarification 

(Line-9). After this response (Line-10), the teacher posed a further question 

regarding the propagation of light. Within Line-11, Student-3 responded in a more 

complicated way that he redefined the propagation of light by means of beams and 

straight lines as he was able to use appropriate criteria (mathematical; line segments) 

for redefine the light.       
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Table 36. Excerpts of the Student-based Cognitive Contributions in terms of 

Conception Levels  
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Utterance 

 

Cognitive 

pathways 

 

Descriptions 

7 T 
Is there light in the room? 

 
No coding 

Basic clarification: 

The student-led 

questions that 

stimulate 

clarification 

supporting other 

cognitive operations; 

pieces of knowledge 

and information that 

stimulate 

clarification 

supporting other 

explanations, 

sayings, arguments, 

assumptions, 

opinions/positions, 

ideas, etc.; decoding 

significance; simply 

clarifying meaning 

within discourse 

Advanced 

clarification: The 

students define, 

redefine terms, 

concepts, definitions 

by using appropriate 

criteria, examples, 

instances, samples; 

making operational 

definitions to clarify 

the meaning, 

arguments, sayings, 

claims, assertions, 

etc. 

8 S6 

Yes, there is. We can see each 

other, otherwise we couldn‘t. 

 

 

Basic 

clarification 

9 S2 

The light both reverberating 

and dispersing; and at the same 

time some of it is being 

absorbed. 

Advanced 

clarification 

10 

 

T 

 

Reflecting, dispersing, 

brightening… What this light 

is doing like these? How is it 

scattering? 

No coding 

11 S3 

It is dispersing in a direct way. 

Starting from one point and 

moving towards the other 

point. It doesn‘t diverge, like a 

single line, like beam. 

Advanced 

clarification 

(Note: 7
th

 ABI implementation: Light & Energy, June, 2015, Video transcript) 
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Table 37. Excerpts of the Student-based Cognitive Contributions in terms of 

Abstraction Levels   

 

L
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Utterance 

 

Cognitive 

pathways 

 

Descriptions 

273 T 

You mean, you were able to see the 

movement. Ok, what would you like 

to say about your experiment? 

 

No coding  

274 S4 

We asked the question of whether 

the potential energy can be 

transferred. For instance when the 

masses are different one of them 

pulls down while the other one pulls 

up.  

At that time potential pulling energy 

is increasing. Then the other one 

pulls it down, and this time its 

energy is increasing. We assumed 

that something like this is existing; 

our claim was that potential energy 

cannot be transferred at the reel. Our 

experiment approved our thoughts.  

 

We fixed weights of 100 gr to both 

of them, and when we released them 

like this (as there is space between 

them) they stayed like this, there 

was no change. We tried by 

increasing the weight little by little 

(showing the weights in his/her 

hand).  

 

I mean we increased their energy, 

potential energy. In no way it 

showed a difference. We measured 

one by one. We concluded that 

potential energy cannot be 

transferred on reels. 

 

 

 

Induction 

The student 

attained 

reasoning 

that links 

few 

examples to 

general 

premises; 

make 

material and 

generalized 

inferences 
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Table 37 Cont‘d 

351 T 

Did you lose the gravity! Where is 

the force of gravity? 

 

No coding  

352 S8 

Yes. It seems as if there is no 

gravity force on reels (whole class 

smiles). 

None  

353 S2 

No, in fact there is gravity, but at the 

same level (s/he means because the 

forces or weights are equal) so we 

don‘t feel it… I mean there is not 

much difference of height between 

them, may be because of that they 

didn‘t move… May be it would 

change if we could try for infinitely 

times. If I had the chance to try, I 

would try like that. 

Investigation 

design 

The learner 

planned  new 

experiments, 

by stating 

new ways of 

investigating 

representing, 

solving a 

problem, 

situation; or 

stating new 

ways of 

collecting, 

analyzing 

and 

interpreting 

data 
(Note: 4

th
 ABI implementation: Fixed Pullies, February, 2015, Video transcript) 

 

In Table 37, some of the examples of the cognitive pathways attained by the students 

in the abstraction level are summarized. For instance, within Line-274, Student-4 

summarized the findings that were obtained from their experimental procedures. She 

mentioned about their experimental trying and measurements. She and her group 

made several trying whether there would be a motion in the fixed pullies while they 

hung two same weighted masses (100 grams) to the two sides of the pullies. Then, 

they increase or decrease the height of the same weighted masses from the ground. 

They made several measurements by lowering or heightening the same weighted 

masses. In other words, they increase or decrease the distance of the same weighted 

masses from the ground. From several premises, the group concluded that there is no 

motion for the masses in the fixed pulley system. Student-4 expressed their 

generalization in a different way. Student-4 made a generalization that potential 

energy is not transferred in fixed pulley systems.     
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For an another example, within Line-352, Student-8 and his group concluded that in 

a fixed pulley system, gravitation may be disappeared since when there was a big 

height distance between the two same weighted masses, since the study group did not 

observe any movement in their fixed pullies. After this response, Student-2 who was 

from a different study group came up with a novel idea (Line-353). She advocated 

the fact that the gravitational forces have existed, but if she had a distinctive fixed 

pulley system that has an infinite-span rope, this might alter the results they had. In 

other words, she proposed a novel investigation design to solve her contradiction 

since she had still confliction regarding why there was no motion when they hung the 

same weighted masses.                       

 

Table 38. Excerpts of the Student-based Cognitive Contributions in terms of 

Dispositions  
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Utterance 

 

Cognitive 

pathways 

 

Descriptions 

69 T 
Alright, but did it convince 

you? 
No coding  

Self-regulation: The 

learner attained self-

examination; self-

correction 

 

70 S2 Yes, indeed... 
Self-

regulation 

71 T 
Ok, but why did you 

change your mind? 
No coding  

72 S2 

Because later I thought that 

it desolates when we put 

salt in water, and 

according to my friends… 

Self-

regulation 

(Note: 5
th

 ABI implementation: Solutions, March, 2015, Video transcript) 

 

In terms of dispositions of the students during the ABI implementations, an example 

as self-regulation is displayed in Table 38. After a heated debate, Student-2 accepted 

that water solves the salt, not the salt solves the water. Within Line-69, the teacher 

checked that whether Student-2 was persuaded with other friends regarding the water 

solves the salt. He acknowledged the other‘s opinions and founded that the idea of 
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accepting the water as a solver is more plausible (Line-70). The teacher then asked 

for why he altered his idea (Line-71). Student-2 showed a disposition to 

acknowledge a more plausible idea instead of engaging in a subjective negotiation 

with their classmates.            

 

 

 

Figure 10. Percentages of the Occurrences of the Student-based Contributions in 

terms of Cognitive Pathways 

 

After coding and counting the students‘ cognitive pathways occurred during the ABI 

implementations, two important findings were came into prominent. First, the 

students displayed cognitive pathways indicating perception levels dominantly in 

Springs (35%, relatively), Inclined Plane (47%, relatively), Solutions (49%, 

relatively) and Surface Tension (45,8%, relatively) implementations compare to 

other three implementations (see also Figure 10). In these four ABI implementations, 

the students were mostly able to contribute to classroom discourse by means of 

presenting their observations or by comparing two measurements, objects, systems, 

etc. Secondly, the students displayed cognitive pathways indicating abstraction levels 
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dominantly in Simple Machines (28,6%, relatively) and Fixed Pullies (38,1%, 

relatively) implementations compare to other five implementations. Put it differently, 

in Simple Machines and Fixed Pullies, the students were able to produce abstract 

thinking patterns such as achieving inductive and deductive reasoning, or proposing 

original investigation designs. The substantial differences across the ABI 

implementations in terms of students‘ cognitive pathways occurred during the 

classroom discourse may be explained by the different quantities and qualities of the 

played out teacher discursive roles.  

               

4.5 Fourth Research Question and Related Findings 

 

In all ABI implementations, there were deeper social negotiations of meaning among 

the students. The students were invited to respond to their classmates‘ ideas and the 

teacher‘s follow-up questions. In the ABI implementations, when the students 

presented their ideas, they naturally engaged in reasoning procedures. For instance, 

this was occurred when the students presented their experimental findings to other 

study groups to convince them that their results were more sophisticated and 

plausible in illuminating the explored research questions. Both in initial social 

negotiations and whole group discussions of the ABI implementations, the students 

reasoned upon others‘ sayings, arguments, results, variables, experimental 

procedures. The students‘ reasoning was investigated in a hierarchical sense. The 

reasoning typologies of the students could be unsupported, data-based, evidence-

based and rule-based.  

 

During the ABI implementations, the students generated different reasoning 

typologies. One of them was unsupported reasoning. For an unsupported reasoning, 

the students were able to assert a claim for their ideas or positions, but the claim they 

provided was not backed up. Examples of the unsupported reasoning can be seen in 

Table 39. With a u-tube, the teacher made a demonstration to initiate the discussion. 

The teacher asked for how the students can make a measurement if there is a camber 

that can be occurred if a u-tube is filled with water. After the teacher‘s question 
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(Line-53), the students immediately tried to provide a response to the teacher‘s 

question. Student-6 (Line-54), Student-1 (Line-55) and Student-2 (Line-56) provided 

unsupported responses about how anyone considers the upside or down side of the 

water camber when they made a volume measurement of that water. 

 

Table 39. Excerpts of the Student-based Contributions in terms of unsupported and 

Data-based Reasoning   

 

L
in
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n
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Utterance 

 

Reasoning 

quality 

 

Descriptions 

53 T 

Ok, but assuming that this slope 

exists, how can I make a 

measurement, since I want to 

measure the size? Should I take 

that? Or this upper limit? 

 

No coding 

Unsupported:  

Claim is not 

backed up:  

Elements of 

reasoning present, 

but no processes of 

reasoning. 

 

Data-based: Claim 

is backed up by 

reference to single 

property, 

observation. Data 

applied to a claim:  

Partial reasoning 

structures rely on 

data or evidence 

only. Those 

structures that 

reference only data 

or specific 

phenomena 

(phenomenological 

reasoning) as 

backing for a claim 

rely on single 

observations by 

students. 

54 S6 Lower limit. Unsupported 

55 S1 Lower limit. Unsupported 

56 S2 
Upper limit. 

 
Unsupported 

57 T 

Alright, what do you think 

about the cause of this position? 

 

No coding 

58 S1 

Pressure. It takes this position 

because of air pressure. 

 

No coding 

59 T 

I mean, have you ever thought 

of this when you put water in a 

glass and drink it? 

 

No coding 

60 S1 

That is because of pressure. // It 

happens when you hold one 

side of it. If you take your hand 

from that side of the pipe, it will 

disappear too (meaning the 

slope). 

 

Data-based 

    

(Note: 6
th

 ABI implementation: Surface Tension, April, 2015, Video transcript) 
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Within Line-57, the teacher asked for the reason of the existence of the water camber 

to the students. Within Line-58 and Line-60, Student-1 tried to expand her previous 

response (Line-55). She illustrated that because of the air pressure, a camber was 

created. Since, as she mentioned, when the teacher closed a hole of the u-tube with 

her finger, there was an air pressure in the u-tube, then a camber was occurred. In 

this case, she attained a data-based reasoning. She accounted for a reason of the 

occurrence of the camber, however, the explanation was simplified as her claim was 

only backed up through a single property; air pressure. More importantly, she could 

not provide a complicated reasoning structure why air pressure may influence the 

occurrence of a water chamber (Line-60). In other words, she could not coordinate a 

relation between the claim and the observed property (e.g., the teacher put her finger 

on the right side of the u-tube). Thus, her response was evaluated as data-based 

reasoning.       

 

Table 40. Excerpts of the Student-based Contributions in terms of Evidence-based 

and Rule-based Reasoning   

 

L
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Utterance 

 

Reasoning 

quality 

 

Descriptions 

122 T 

Ok, let‘s change the 

question like this. I‘m 

lifting the same dumbbell 

without bending my arm 

(collaterally to the 

ground, the teacher 

shows the movement); 

and I lift by bending my 

arm just like I did before. 

I want you to compare 

the forces here. 

 

 

 

 

 

No coding 

Evidence-based: 

Evidence applied to a 

claim, including 

analysis of data in the 

form of comparisons 

between properties or 

summaries of data: 

Claim is backed up by 

reference to a 

contextualized 

relationship between 

two properties, a 

property and a 

consequence of that 

property, or a specific 

finding. Evidences may 
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Table 40 Cont‘d come from different 

sources, not only from 

data collection 

processes. 

 

Rule-based: Claim is 

backed up by a 

generalized 

relationship, principle, 

or law: 1. Deductive 

reasoning (top-down), 

applying a rule to make 

a claim 

with respect to a new 

premise; 

2. Inductive reasoning 

from data to 

Rule; 3. Applying a rule 

with new evidence 

(exemplifying with 

analogy); 4. Complete 

reasoning structure 

(whole framework) 

123 S 10 

When you do that like 

this (shows the action) 

when you bend your arm, 

it will be easier. 

However, when your arm 

is straight, it will be 

harder; because your arm 

will be in pain because of 

the weight. 

 

No coding 

124 T 

Why does my arm get in 

pain? 

 

No coding 

125 S 10 

Because you are 

stretching your arm and 

the distance is expanding 

that way. / We are 

implementing more 

force, it causes more 

pressure than the other 

one; as a result your arm 

aches. 

 

Evidence-

based 

126 S 7 

I think in this way you 

are losing power but 

gaining from the 

distance. / Because 

(bending the arm) we use 

less force, but as we see 

we move our arm less. 

However, when we 

stretch our arm we use 

more force and move our 

arm more. This arm 

always works like this. I 

mean, it is the same as 

levers. When it is close 

to that thing (meaning 

the fulcrum), you can‘t 

lift up your friend. [S/he 

is responding to his/her 

friend. They agree. S/he 

is answering assuming 

that s/he is on a seesaw.] 

Rule-based 

(Note: 3
rd

 ABI implementation: Simple Machines, January, 2015, Video transcript) 
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More sophisticated reasoning typologies were found as evidence-based and rule-

based reasoning (see also Table 40). In an ABI implementation, the teacher posed a 

question in a different way and required the students to make a comparison about the 

cases she provided (Line-122). Student-10 then provided a data-based response 

within Line-123, but, he didn‘t complete his response. After the teacher‘s further 

follow-up questioning (Line-124), Student-10 maintained her reasoning and 

accounted for a better explanation why he would have an arm pain due to the holding 

position of a mass. When attached these two responses of Student-10, his response 

can be evaluated as an evidence-based reasoning. Since, he was able to provide a 

warrant why his claim is backed up by reference to a contextualized relationship 

between two properties, a property and a consequence of that property.  

 

In the next line, Student-7 extended the scope of the Student-10‘s response by 

making rule based reasoning. Student-7 associated the working principle of a teeter-

totter with simple machines as levers and some arm motions to carry a heavy mass in 

an easy way. When a person twists her arm, she will be carrying a heavy mass easily. 

But in the case of extending her arm similar to a straight line, she will be forced to 

carry the same mass. Because, she changed the point or position of the backing of 

simple machine such as levers. When the backing point of a lever, or arm or teeter-

totter is changed, a person may be forced to put effort into creating a motion or work 

in physical terms. In this sense, she induced different units or systems in a single 

property. According to her illustration, teeter-totters, levers and people‘s arm work 

with the same single physical mechanism. As a whole, Student-7‘s response was 

evaluated as a rule-based reasoning.  
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Figure 11. Percentages of the Occurrences of the Student-based Contributions in 

terms of Reasoning Typologies across the ABI Implementations 

 

After coding and counting the all instances of the student-led utterances‘ reasoning 

typologies, there were substantial differences across the ABI implementations. 

Figure 11 displays these differences across the video cases. The students were mostly 

able to generate unsupported reasoning typologies in Springs (48%, relatively), 

Inclined Plane (53%, relatively), Solutions (47%, relatively) and Surface Tension 

(52%, relatively) compare to other three implementations. In other words, in these 

four ABI implementations, the students put an unsupported claim or assertion in a 

more pervasive sense for instance to explicate their positions regarding the topic 

under negotiation. Secondly, the students were able to generate evidence-based 

(phenomenological) reasoning typologies pervasively in Simple Machines (35,2%, 

relatively) implementation compare to other six implementations. In Simple 

Machines implementation, the students were able to produce assertions supported by 

justifications dominantly compare to other six implementations. Thirdly, the students 

were able to generate rule-based reasoning typologies pervasively in Simple 

Machines (23,8%, relatively) and Fixed Pullies (18,3%, relatively) compare to other 
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five implementations. In these two implementations, the students were able to extend 

their ideas to external units or systems by means of making deductive or inductive 

reasoning. The substantial differences across the ABI implementations in terms of 

reasoning typologies may be explained by the different quantities and qualities of the 

played out teacher discursive roles.    

  

4.6 Fifth Research Question and Related Findings 

 

As mentioned in above chapters, this study‘s implementations were based on the 

intersection of argument and inquiry. While the students composing their research 

questions and presenting their experimental results at the end of the data collection 

and analysis processes, they were engaged in inquiry-based processes. In addition, in 

many verbal discursive interactions, the students exhibited their findings, ideas, 

opinions, positons, etc. with their own arguments generated around an inquiry-based 

activity. In this sense, the fifth research question was about the relations between the 

teacher discursive roles and the students‘ responses‘ argument structures.  

 

During the ABI implementations, the students generated arguments in order to 

defense their positions. In addition, the students composed counter-arguments to 

challenge others‘ arguments. Moreover, the students composed many structural types 

of arguments in response to the teacher‘s questions, counter-ideas or challenges. 

Students were able to construct four levels of arguments that were from Level-I to 

Level-IV. Similar to other cognitive contributions, argument structures incorporated 

a hierarchical complexity from Level-I argument to Level-IV argument. In order to 

show the variations in the students‘ argument structures occurred during the ABI 

implementations, Table 41 is put below.     

 

Level-I argument consists of a claim or unsupported student-led assertion. In an ABI 

implementation as seen in Table 41, the teacher made a demonstration of free-fall 

objects in the middle of the classroom (lab). The teacher dropped two same-volume 

and differently weighted water bottles from the same height by asking for the 
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students to make a guess which bottle would reach the ground first (Line-64). Then, 

immediately, the students provided responses about their guesses. Student-7 selected 

the heavier one (Line-65). Then, Student-1 intuitively determined the heavier bottle 

(Line-67). In an arbitrary sense, Student-3 acclaimed that the lighter one would hit 

the ground first (Line-68). Student-8 mentioned about an observation regarding his 

guessing in a similar sense by other students (Student-7, Student-1, and Student-3). 

Until here, all the utterances provided by the students were evaluated as [Claim (C)] 

as a component of an argument. Since, the students only provided unsupported 

assertions.  

 

Within Line-72, Student-7 made an attempt to shift the context of the claim. 

Previously, the claim was about a free-fall object. Student-7 changed the context of 

the claim and maintained with how they could observe the free-fall objects in a 

clearer sense. The argument provided by Student-7 can be evaluated as 

[Claim+Data], since, he accounted for how two different weighted masses influence 

each other when they dropped. The teacher acknowledged the suggestion of Student-

7, and signaled that she would be dropping the water bottles once again (Line-73). 

When the water bottles hit the ground, based on their observations, most of the 

students selected the lighter one to smash the ground first (Line-74). Finally, 

Student-8 mentioned an analogy by referring fat and thin persons in order to make 

sense about the free falling water bottles. She explained that fat persons are 

gravitonally pulled by the ground more compare to thin persons. Thus, the heavier 

water bottle would be hit the ground first. The argument of Student-8 was evaluated 

as [Claim+Data]. Since, she provided an observational or experience-based data to 

support the claim, but why his analogy shows a relation or coordination between her 

claim and data was not provided.  
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Table 41. Excerpts of the Student-based Contributions in terms of Level-I and Level-

II Argument Structures  

 

L
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Utterance 

 

Argument 

structure 

 

Descriptions 

64 T 

Then, I am leaving once more? (Leaves 

once more and watches the students 

carefully) 

 

No coding 

Level-I Argument: 

stands for student-led 

utterances consisting of 

just a Claim (C). A 

claim refers to 

assertions about what 

exists or values that 

people hold. 

 

Level-II Argument: 

stands for student-led 

utterances consisting of 

(Claim + Data; CD) or 

(Claim + Backing, 

CB). Data refers to 

statements that are used 

as evidence to support 

the claim 

65 S7 
Heavy one is the one that contains 

more water in it. 
Claim 

66 T 
There are people saying the heavy one. 

 
No coding 

67 S1 
I say the heavy one too. 

 
Claim 

68 S3 
I say the light one. 

 
Claim 

69 S6 
They will fall at the same time. 

 
Claim 

70 T 

Some people say ―at the same time‖. 

Yes, don‘t you have anything to say to 

the students who say ―at the say time‖? 

 

No coding 

71 S8 

When we leave Abant (the heavy one) 

and Erikli (the light one), Erikli moves 

onto Abant and they fall like that 

(stating his/her observations) 

 

Claim 

72 S7 

Can you release them one by one; 

maybe we can see more clearly this 

way? They may be affecting each other 

when they are so close to each other 

(opens his/her hands and shows to the 

teacher how he should release them.) 

 

Claim+Data 

73 T 

Ok, I will leave them separately for the 

last time. Observe carefully! 

 

No coding 

74 All 

Erikli! The light one! (they say 

altogether) 

 

Claim 

75 S8 

We can assume this as thin and fat. 

Because gravity affects the fat one 

more (the bottle with more water) and 

it falls faster. 

 

Claim+Data 

(Note: 2
nd

 ABI implementation: Inclined Plane, December, 2014, Video transcript) 
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Level III and Level IV arguments of the students were more sophisticated and 

complicated compare to [Claim] or [Claim+Data] argument structures as evaluated 

Level I and Level II argument. In Table 42, located above, the teacher posed a 

question that whether a baseball bat is an example of the simple machine (Line-36). 

Within Line-37, Student-6 acclaimed that a baseball bat can be considered as a 

simple machine. The utterance of Student-6 was evaluated as a Claim, since; his did 

not consist of any data or justification. Then within Line-38, Student-2 presented a 

more complicated argument. He asserted that a baseball bat can be considered as a 

simple machine. It was his claim. According to Student-2, a baseball bat makes it 

easy to hit a baseball to distance points; it was his data. In addition, according to 

Student-2, hitting a base baseball to distance points in the court is plausibly not 

possible with a human hand, so, baseball bats have existed. Thus, this reasoning is 

the coordination of data and claim. In other words, he was able to attach and make a 

relation between his claim and data as a justification or warrant. As a whole, this 

utterance of Student-2 was evaluated as [Claim+Data+Warrant] and it was a Level 

III argument.         
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Table 42. Excerpts of the Student-based Contributions in terms of Level-III and 

Level-IV Argument Structures 

 

L
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Utterance 

 

Argument 

structure 

 

Descriptions 

36 T 

Alright, is there 

anybody here who has 

watched baseball 

before? The baseball 

bat; can we consider it 

as a simple machine? 

No coding 

Level III Argument: stands 

for student-led utterances 

consisting particularly 

warrant(s) in addition to 

only data and claim. 

Warrants are statements that 

explain the relationship of 

the data to the claim. Level 

III Arguments can be in 

diverse structural formats as 

Claim+Warrant (CW), 

Claim+Data+Warrant 

(CDW) or 

Claim+Data+Warrant+Back

ing (CDWB). 

37 S6 I think, yes. Claim 

38 S2 

In my opinion, yes. 

With the bat we can hit 

the ball to the further. I 

can‘t do that with bare 

hands. And this proves 

that it is a simple 

machine. 

Cliam+Data+

Warrant 

     

44 T 
Do all the machines 

make things easier? 
No coding 

Level IV Argument: stands 

for student-led utterances 

consisting rebuttal(s) in 

addition to other argument 

structures such as claim, 

warrant, backing, data. 

Rebuttals are statements that 

contradict either the data, 

warrant, backing or qualifier 

of an argument. Rebuttals, 

or Level IV Arguments, can 

be in structural forms such 

as Claim+Data+Rebuttal 

(CDR), 

Claim+Warrant+Rebuttal 

(CWR) or 

Claim+Data+Warrant+Rebu

ttal (CDWR). 

45 S7 
No, some of them make 

things harder. 
Claim 

46 T 
For instance, can you 

give an example? 
No coding 

47 S3 

For example a 

sledgehammer. It is a 

heavy thing, and we 

have to use more power 

lift and hit with it. 

Claim+Data 

48 T 

Do you think we would 

use a machine that 

makes things harder for 

us? 

No coding 

49 S6 

A sledgehammer makes 

things more difficult; 

but we use it. 

 

 

 

Claim 
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Table 42 Cont‘d 

50 S1 

Simple machines or the 

other machines, they 

are all designed to make 

things easier for us; 

otherwise we wouldn‘t 

design them. It is 

illogical. 

Rebuttal: 

Claim+Data+

Warrant 

51 T 

You say that you don‘t 

prefer a thing which 

makes your task harder. 

Do you agree with 

him/her? 

No coding 

52 S3 

We can imagine 

something like this. We 

can‘t cut a bone with a 

small knife; we use 

something bigger to cut 

into pieces (the bone-in 

meat). But for the 

second situation, we 

need more power. It 

may make things 

difficult at the 

beginning, however it 

enable us to complete 

our task. 

Rebuttal: 

Claim+Data+

Warrant 

(Note: 3
rd

 ABI implementation: Simple Machines, January, 2015, Video transcript) 

 

There were also examples of Level IV arguments of the students. Within Line-44, the 

teacher posed an extra-ordinary question to see the possible alternative responses of 

the students. The teacher asked that whether there are machines making the things 

easier. Student-7 asserted that there are some machines that make the things harder 

(Line-45). Very importantly, the teacher did not reject this response that was totally 

wrong and she required for an example of a machine making the things harder (Line-

46). Then, within Line-47, Student-7 provided an example that a sledgehammer may 

the things more difficult. Based on his experiences and observations, he has come to 

a conclusion that when breaking a wall by using a sledgehammer a person may use 

up more energy to handle the sledgehammer, so, it makes the things more difficult. 

Within Line-48, once again, the teacher avoided making an evaluation as direct 
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rejection, and then posed a further question that whether it is rational to use a 

designed machine such as sledgehammer making the things more difficult. Within 

Line-49, the student advocated his idea in an insistence sense. Within Line-50, 

Student-1 provided a rebuttal. She asserted that it is not rational to design and use a 

simple machine making the things more difficult. It was the claim of Student-1. She 

also included other machines, not only a sledgehammer, in her argument that all 

machines have existed to make the things easier. It was the data of Student-1. In 

other words, she rationalized that the existence of all the machines depends upon 

their usability in facilitating our works. In other case, it would not be plausible to 

design, create and use machines if they would be make the things more complicated. 

This was the justification of Student-1. As a whole, the argument of Student-1 was 

structured as [Rebuttal: Claim+Data+Warrant; R: CDW]. This argument structure 

refers that the counter-argument of a student is presented within a 

[Claim+Data+Warrant] structure. In other words, the counter-argument as rebuttal 

includes a data-warrant coordination and relation (CDW) instead of ―I don‘t agree 

with you‖ as it would be evaluated as [Claim] component. When a student uttered a 

counter idea in the form of [Claim], it was not evaluated as a rebuttal as [Rebuttal: 

Claim, R: C].  

 

In this sense, in the rest of the discourse presented in Table 42, within Line-51 the 

teacher asked a further question whether the other class members agree with the 

rebuttal of Student-1. Then, Student-3 presented another well-structured [R: CDW] 

rebuttal to the claim of Student-7. Within Line-52, Student-3 provided an example 

how people use bigger knives to cut bone-in meats. She continued that people should 

use bigger knives as these may make the cutting bone-in meats more difficult, since 

anyone has to put it more effort to use a bigger knife. It was the data of Student-3. 

But for a harder work as cutting bone-in meats, people normally have used bigger 

knives requiring more energy; however, it is not possible to cut bone-in meats by 

smaller knives by using less energy. It was the justification or warrant of Student-3. 

As a whole, the argument of Student-3 was structured as [Rebuttal: 

Claim+Data+Warrant; R:CDW]. 
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Figure 12. The Percentages of the Occurrences of the Student-based Contributions in 

terms of Argument Structures across the ABI Implementations 

 

After coding and counting the all occurrences during ABI implementations in terms 

of students‘ argument structures, three featured findings were found out. First of all, 

the students were able to construct arguments consisting only claim component in 

Springs (47%, relatively), Inclined Plane (53%, relatively), Solutions (50%, 

relatively) and Surface Tension (52%, relatively) implementations in a more 

pervasive sense compare to other three implementations (see also Figure 12). In other 

words, in these four implementations the students were mostly in tendency in 

generating claim like components for advocate their positions. Secondly, the students 

were able to construct arguments consisting at the least a justification/warrant for 

their claim(s) considerably pervasively in Simple Machines (72%, relatively) 

implementation compare to other six implementations. Put it differently, in Simple 

Machines implementation, the students were substantially able to support their 

claims with justifications. The students were also able to reason about the 
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coordination and relation between the data and claim they provided during Simple 

Machine implementation.  

 

Finally, the students were able to construct arguments consisting at the least a strong 

rebuttal for other‘s claim(s) considerably pervasively in Fixed Pullies (16%, 

relatively) compare to other six implementations. This finding means that during 

Fixed Pullies implementation, there were more moments of classroom discourse in 

which the students had opportunities to contradict each other or their teacher by 

constructing strong rebuttals. The substantial differences across the ABI 

implementations in terms of student-led argument structures may be explained by the 

different quantities and qualities of the played out teacher discursive roles.                

 

4.7 Findings from Secondary Data Analysis Regarding the Relations between 

the Teacher Discursive Roles and the Students’ Cognitions  

 

There were two secondary data sources (i.e., researcher‘s field notes and member 

check teacher interview) for re-addressing RQ2, RQ3, RQ4 and RQ5 and 

triangulating main data source (analyses of video records‘ transcripts of the ABI 

implementations) and explaining the differences among the ABI implementations in 

terms of the relations between the teacher discursive roles and students‘ cognitions. 

With the analysis of video transcripts, coding and counting procedures were achieved 

and presented in detail above.  

 

Until here, findings regarding coding-counting procedures (systematic observation of 

the occurrences: teacher discursive roles, student-led cognitive contributions) were 

presented and interpreted for the five research questions of the current research. 

Particularly for RQ2 (relation between the teacher discursive roles and the student-

led utterances‘ semantic complexity), RQ3 (relation between the teacher discursive 

roles and the students‘ cognitive pathways), RQ4 (relation between the teacher 

discursive roles and the students‘ reasoning quality) and RQ5 (relation between the 

teacher discursive roles and the students‘ argument structure), only the changes and 
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the fluctuations of the students‘ cognitions across the seven ABI implementations 

were presented by means of extracted and interpreted episodes. Thus, there was a 

lacking point in sufficiently attaching the cognitive contributions of the students to 

the played out teacher discursive roles for the sake the current study. For this 

purpose, in order to attach the teacher discursive roles to the students‘ cognitive 

contributions, a more in-depth re-analysis of the video cases had to be attained by 

means of Episode Analysis in addition to coding-counting processes as explicated in 

a detail sense in Methods section. Before presenting the outcomes obtained from 

episode analysis, some points should be clarified. 

 

Table 43. Selection of Teacher Discursive Roles for Episode Analysis  

 

Implementations* HoC-1 HoC-2 HoC-3 HoC-

4 

HoC-5 HoC-6 HoC-7 HoC-8 

Springs 18 2,3 46 11 9,3 7,3 5,8 0 

Inclined Plane 15 0,7 41 16 11 11 4,7 1 

Simple Machines 4,3 1,2 49 15 23 3,7 4,3 0 

Fixed Pullies 2,6 0,5 47 19 22 1,5 7,7 0 

Solutions 4,9 1,3 47 19 15 6,3 6 1 

Surface Tension 4,9 1,5 47 16 21 1,9 7,1 0 

Light & Energy 9 5,1 40 9 25 2,8 9 0 

*HoC: Higher order Category; HoC-1: Gives information & evaluates; HoC-2: Pools & Summaries; 

HoC-3: Clarifies & Probes; Hoc-4: Focuses & Monitors; HoC-5: Throws & Asks for evaluation; 

HoC-6: Models; HoC-7: Challenges; HoC-8: Provides maintenance 

 

First of all, as declared, the teacher discursive roles were gathered around or 

consolidated within mainly three prominent roles (Table 43; HoC-3, HoC-4 and 

HoC-5). These were (i) teacher clarifies, elaborates and probes the ideas, (ii) teacher 

focuses learners on focal aspects of and (iii) encourages monitoring to classroom 

discursive events and teacher conducts reflective discourse. In most of the ABI 

implementations (at the least six implementations), these three discursive roles were 

played out by the teacher overly about 10% among other roles (see Table 43). Except 

a teacher discursive role (teacher gives information & evaluates the ideas), all other 

remaining roles in addition to three consolidated roles were detected below 10% as a 

study-based criterion to select a teacher discursive role for episode analysis (Table 
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43). Thus, the episode analysis was for the only four prominent (HoC-1; HoC-3; 

HoC-4; HoC-5) teacher discursive roles in relation to the students‘ cognitions.  

 

Secondly, as a rational, if there were three consolidated teacher discursive roles and 

if there were substantial differences among the students‘ cognitions (semantic 

complexities, cognitive pathways, reasoning qualities and argument structures), there 

might be (had to be) qualitative and quantitative nuances among the prominent roles 

across the ABI implementations. In other words, the quantitative nuances (more or 

less occurrences of the each prominent teacher discursive roles) and the qualitative 

nuances (different instructional/discursive usage(s) purposes of the same prominent 

teacher discursive role) might be (had to be) in action in altering the relations 

between the teacher discursive roles and the students‘ cognitions.   

 

Defining quantitative nuances: First indicator was determined as the quantitative 

nuances among the prominent discursive roles. As mentioned, in most of the ABI 

implementations, three stated discursive roles were detected about 10% among the 

revealed roles. In this sense, a prominent role was also detected both over 10% level 

and different quantitative levels across the ABI implementations. For instance, the 

teacher conducted reflective discourse during both Simple Machines (23%, 

relatively) and Solutions (15%, relatively) implementations over the 10% occurrence 

criterion. However, in these two implementations, the frequencies of that played out 

discursive role were also different from each other in terms of quantitative sense 

(23% vs. 15%; respectively). Therefore, the quantitative nuances among the 

prominent discursive roles across the seven ABI cases might be important in terms of 

increasing or decreasing the students‘ cognitive contributions to the classroom 

discourse. However, for some implementations, there were also considerable 

quantitative differences in terms of the occurrences of the some teacher discursive 

roles even though these discursive roles were detected in only one or maximum two 

ABI implementations. For instance, in Inclined Plane (15%, relatively) and Springs 

(18%, relatively) implementations, a specific teacher discursive role as teacher gives 

information and evaluates the ideas were considerably played out by the teacher even 
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though it was not selected as a consolidated teacher discursive role. However, this 

might attach importance in terms of illuminating detected differences regarding 

students‘ cognitions across the ABI implementations. As a result, in addition to 

prominent teacher discursive roles, the role as teacher gives information and 

evaluates the ideas was also subjected to episode analysis.   

 

Defining qualitative nuances: In addition to possible quantitative nuances 

mentioned above, there might be also qualitative nuances among the consolidated 

discursive roles or non-consolidated teacher discursive roles influencing the students‘ 

cognitions in a substantial sense across the ABI implementations. Considering only 

quantitative nuances of the teacher discursive roles might not be sufficient to 

illuminate the differences regarding the students‘ cognition. The teacher might play 

out a specific discursive role by close frequencies between two ABI 

implementations. In addition, there might be considerable detected differences 

regarding the students‘ cognition in two ABI implementations. When this is the case, 

it would be more plausible and illustrative to look at the qualitative nuances 

regarding the specific teacher discursive role even though this role was labelled with 

the same code for the two ABI implementations.  

 

The qualitative differences among the discursive roles were detected by means of 

constantly comparing the same discursive role across the ABI implementations. The 

same discursive role could be played out with a distinctive instructional/discursive 

purpose between the two or more ABI implementations due to, for instance, 

contextual differences of the each implementation. The different usage/discursive 

purpose(s) of the same discursive role(s) between the ABI implementations could 

only be knowable and detectable by comparing, contrasting and discerning the 

played out roles recurrently. As a whole, both quantitative and qualitative nuances 

could be commonly influential in shifting the relation between the teacher discursive 

roles and students‘ cognitions across the ABI implementations.      
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To sum up, coding and counting procedures provided quantitative nuances across the 

ABI implementations in terms of the relation between the teacher discursive roles 

and the students‘ cognitions. Qualitative nuances might be only revealed by means of 

episode extraction and more in-depth qualitative episode analysis. In this sense, a 

further episode analysis was conducted. Moreover, in the presence of quantitative 

and qualitative nuances across the ABI cases, the findings that were obtained from 

the researcher‘s field notes and member check teacher interview were also 

considered in order to reinforce the argument regarding why there were differences 

among the ABI cases in terms of the relations between the teacher discursive roles 

and the students‘ cognitions.    

 

4.7.1 Data-based Classification of the ABI Implementations regarding Students’ 

Cognitions for Episode Analysis      

 

Before making an in-depth qualitative analysis of the extracted episodes (lines of 

conversations between the teacher and the students) as in the form of teacher 

discursive roles, a classification had to be attained in order to compare the ABI 

implementations with regards to the relations between the teacher discursive roles 

and students‘ cognitions. This was needed in order to select and group the ABI cases 

to compare them in terms of the relations between the teacher discursive roles and 

students‘ cognitions.  

 

To do this, based on the research findings a classification of the ABI 

implementations regarding students‘ cognitions were carried out. In Table 44, there 

are items as in the forms of indicators to classify an ABI implementation in terms of 

students‘ cognitions. The data-based items were grouped and two groups were 

identified. The groups were labelled as the negative occurrences (left side of Table 

44) and the positive occurrences (right side of Table 44) in terms of students‘ 

cognitions. The negative occurrences could be, for instance, higher frequency of 

follow-up evaluation moves, lower frequencies of student-led responses, higher 

frequency of the students‘ low levels of the semantic complexities.  
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The positive occurrences could be, for instance, higher frequency of the students‘ 

evidence-based reasoning or higher frequency of the students-led arguments 

consisting strong rebuttal component. Seven ABI implementations were classified 

based on the frequencies of the occurrences of student-led responses in terms of the 

students‘ utterances semantic complexities (RQ2); the students‘ cognitive pathways 

(RQ3); the reasoning typologies/qualities of the students (RQ4) and argument 

structures/qualities of the students (RQ5).   

 

As seen in Table 44, all the negative occurrences and the positive occurrences 

regarding students‘ cognitions were associated with a research question of this study. 

For instance, the RQ2 of this study was that which types of teacher discursive roles 

were played out by the teacher allowing enlarged quantitative cognitive contributions 

of the students over the course of the ABI implementations? For RQ2, in a data-

based manner, four situations were observed and reflected into the Table 44.  

 

These were (i)higher frequency of follow-up evaluation moves, (ii)higher frequency 

of follow-up explanation moves, (iii)lower frequencies of student-led responses, and 

(iv)higher frequency of the students‘ low level semantic complexities. These data-

based indicators were all about the RQ2. As a rational, in a video case (ABI 

implementation), if these occurrences had been higher and more pervasive, this 

would mean that the students‘ utterances‘ semantic complexities could be lower. 

This interpretation was also valid for other research questions (RQ3, RQ4 and RQ5). 

Based on the classification summarized in Table 44, seven ABI implementations 

were group into three levels regarding students‘ cognitions. Based on this 

classification of the seven ABI implementations, a hierarchical Threshold Model was 

composed and can be seen as Figure 13. When Figure 13 considered, most of the 

negative occurrences regarding the students‘ cognitions were seen particularly for 

Springs (1
st
 ABI implementation), Inclined Plane (2

nd
 ABI implementation), 

Solutions (5
th

 ABI implementation) and Surface Tension (6
th

 ABI implementation) 

implementations. 
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Table 44. The Comparative Representations of the ABI Implementations Regarding 

Student-led Cognitive Contributions 

 

The negative 

occurrences 

Featured 

video case(s) 

% The positive 

occurrences 

Featured video 

case(s) 

% 

Higher frequency 

of follow-up 

evaluation moves 

[RQ 2] 
 

Springs 13 Higher frequency of 

the students‘ high 

level cognitive 

contributions to the 

discourse [RQ 2] 

Simple 

Machines 

48,6 

Inclined Plane 13 Fixed Pullies 26,14 

Higher frequency 

of follow-up 

explanation 

moves [RQ 2] 

 

Inclined Plane 9,3 Higher frequency of 

the students‘ high 

level cognitive 

pathways during the 

discourse [RQ 3] 

Fixed Pullies 38,1 

Springs 10 Simple 

Machines 

28,6 

Lower 

frequencies of 

student-led 

responses [RQ 2] 

Springs 43 Higher frequency of 

the students‘ 

evidence-based 

reasoning [RQ 4] 

Simple 

Machines 

35,2 

Inclined Plane 43 

Higher frequency 

of the students‘ 

low level 

cognitive 

contributions to 

the discourse  

[RQ 2] 

Inclined Plane 16 Higher frequency of 

the students‘ rule-

based reasoning  

[RQ 4] 

Simple 

Machines 

23,8 

Solutions 

 

16 Fixed Pullies 18,3 

Fixed Pullies 22,8 

Higher frequency 

of the students‘ 

low level 

cognitive 

pathways during 

the discourse  

[RQ 3] 

Springs 35 Higher frequency of 

the student-led 

arguments consisting 

justification or 

warrant component 

for the claim [RQ 5] 

Simple 

Machines 

72 

Surface 

Tension 

45,8 

Inclined Plane 47 

Solutions 49 

Higher frequency 

of the students‘ 

unsupported 

reasoning  

[RQ 4] 

Solutions 47 Higher frequency of 

the students-led 

arguments consisting 

strong rebuttal 

component  [RQ 5] 

 

Fixed Pullies 16 

Springs 48 

Surface 

Tension 

52 

Inclined Plane 53 

Higher frequency 

of the students-led 

arguments 

consisting only 

claim component 

[RQ 5] 

Springs 47    

Solutions 50 

Surface 

Tension 

52 

Inclined Plane 53 
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Moreover, most of the positive occurrences regarding the students‘ cognitions were 

seen particularly for Fixed Pullies (3
rd

 ABI implementation) and Simple Machines 

(4
th

 AB implementation) implementations. The ABI implementation group consisting 

Springs, Inclined Plane, Solutions and Surface Tension activities were the instances 

in which the students‘ cognitions were considerably lowered presumably in relation 

to the played out teacher discursive roles. This group was therefore labeled as low-

achieving ABI implementations. 

 

 

        

Figure 13. Representation of the Revealed Threshold Model 

 

The other group including Fixed Pullies and Simple Machines implementations in 

which the students were considerably able to attain higher order intellectual 

contributions that was considered as high-achieving ABI implementations. Light and 

Energy implementation was considered as intermediate-achieving ABI 

implementation, since; during this implementation, the students were able to make 

higher intellectual contributions to the classroom discourse compare to low-

achieving ABI implementations. However, in high-achieving ABI implementations, 

the students were able to make more intellectual contributions to the classroom 

discourse compare to Light and Energy implementation. This classification was used 

to ensure that whether the qualitative nuances and/or the quantitative nuances among 
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the selected teacher discursive roles were responsible for the differences regarding 

the students‘ cognitions across the ABI implementations.   

 

 

 

Figure 14. Decisions about the Quantitative and the Quantitative Nuances of the 

Teacher Discursive Roles Affecting the Students‘ Cognitions 

 

In this sense, for four teacher discursive roles stated above, episode analyses were 

conducted. In order to do this, first, a decision chart was constructed. The decision 

chart can be seen in Figure 14. As seen, there were four interrelated steps for episode 

analysis for selected four teacher discursive roles. For instance, for a selected teacher 

discursive role, teacher clarifies, elaborates and probes the ideas, first, a quantitative 

comparison was actualized across the seven ABI cases and differences were recorded 

if there were. Then, qualitative nuances were detected for that role.  

 

To attain this, first; all occurrences of that role as teacher clarifies, elaborates and 

probes the ideas were extracted from seven video cases. Then, they were compared, 
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discerned and contrasted with each other, from a video case to other recurrently, to 

reveal or capture whether there were differences or communalities among the 

extracted teacher discursive role in terms of its instructional/discursive usage 

purposes. In other words, what-aspects (e.g., which teacher discursive role was 

played out) and how-aspects (e.g., what was the intention of the teacher in playing 

out that teacher discursive role on any moment of classroom discourse; or was there 

an intentional difference between the same teacher discursive role from one 

implementation to others) of that teacher discursive role was compared and 

contrasted and discerned. In the third step, Threshold Model was considered as a 

control mechanism to make a decision whether the quantitative nuances or the 

qualitative nuances were responsible to make an ABI implementation was lower-

achieving implementation or higher-achieving implementation particularly in terms 

of the students‘ cognitions in relation to teacher discursive roles. Thus, by means of 

that type of re-analysis, it was presumable and possible to attach and associate the 

students‘ cognitions to the influences of the teacher discursive roles by a comparative 

sense. To sum, all episode analysis presented below were actualized by taking the 

decision chart into account in order to make a bridge between the played out the 

teacher discursive roles and the occurred student-led cognitive contributions to the 

classroom discourse. 

 

4.8 Episode Analysis for Teacher Gives Information and Evaluates the Ideas 

 

Step 1: Figure 15 shows how the discursive role as teacher gives information and 

evaluate the ideas were quantitatively changed across the ABI implementations. This 

role was only occurred over the 10% among other roles in Springs and Inclined Plane 

implementations compare to other ABI implementations. It can be asserted that there 

were substantial differences in terms of the occurrences of this discursive role across 

the ABI cases. These quantitative changes (increases) for two stated ABI 

implementations might negatively influence the occurrences of the students‘ 

cognitive contributions to the classroom discourse.    

 



 

 

210 

 

 

 

Figure 15. Quantitative Shifts for the Occurrences of Teacher Gives Information and 

Evaluates the Ideas 

 

Step 2: Table 45 shows some extracted lines of teacher talk characterized by the role 

as teacher gives information and evaluates the ideas across the ABI implementations. 

In all ABI cases, the teacher was appeared to use this role with the same discursive 

purpose. To support, as seen in Table 45, as a common aspect, the teacher 

acknowledged and evaluated the student-led responses. In a particular sense, for the 

Springs implementation, within Line-3, the teacher first welcomed the student-led 

response, then directly rehearsed the student-led response, and finally recognized 

another student for an alternative response. In conclusion, it seems that there were 

not qualitative nuances regarding the discursive usages of this role across the ABI 

implementations. 

 

Step 3 & 4: As a whole, a quantitative nuance for that role (teacher gives information 

and evaluates the ideas) was appeared to be influential in changing the students‘ 

contributions to the classroom discourse. As Threshold Model displays Inclined 

Plane and Springs implementations were the ABI implementations in which the 

students were not able to achieve higher and better semantic complexities (RQ2), 
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cognitive pathways (RQ3), reasoning qualities (RQ4) and argument structures 

(RQ5).  

 

Table 45. Qualitative Comparison of the Uses of Teacher Gives Information and 

Evaluates the Ideas  

 

Springs 

implementation 
Utterance Teacher roles Descriptions 

Teacher (Line-1) Let‘s start with a 

small discussion. 

First, what is 

flexibility? 

Close-ended 

question 

The teacher started 

with asking a close-

ended question to 

the negotiation. 

Student-1 (Line-

2) 

Flexibility is the 

ability of things to 

get bigger or 

smaller. 

No coding - 

Teacher (Line-3)  

Getting bigger, 

getting smaller, 

okay. Yes, Fırat? 

Evaluates 

(Accepting) 

The teacher 

accepts/acknowledg

es the students‘ 

responses. 

 

Other 

implementations 

Teacher Excerpts 

Inclined Plane Height is changing. The height and /or angle of inclined plane 

affects this time (Line-196). 

Simple Machines Ok, you are right. They are the same thing. Let‘s equalize 

them (Line-78). 

Fixed Pullies 

 

The mass changes, ok (Line-205). 

Solutions 

 

Exactly (Line-586). 

Surface Tension Ok, molecules hold each other. I accept that (Line-189). 

Light & Energy 

 

Burned in a shorter time, nice (Line-252). 

 

To interpret, the detected quantitative nuances might create a discursively regressing 

classroom context in which the students had less chance to contribute to the 

classroom discourse. Since, their utterances were easily evaluated, rejected or 

affirmed by their teacher by means of that role. In other words, when a student group 

is the legitimators who decide what counts as a rational utterance in classroom 
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discourse, they will determine to contribute to the classroom discourse in more 

effective and frequent ways. However, in this study, higher occurrences of the 

evaluative and knowledge provider roles of the teacher might not permit the students 

to announce their voices during the classroom discourse.  

 

Moreover, in Simple Machines and Fixed Pullies implementations, as seen in Figure 

15, the evaluative or knowledge provider discursive roles of the teacher were 

considerably less compare to Springs and Inclined Plane implementations. As 

Threshold Model demonstrates, the students were able to make better and more 

frequent cognitive contributions to the classroom discourse in Simple Machines and 

Fixed Pullies implementations compare to other five implementations. As an 

inference, considerable increases or decreases of the occurrences of evaluative and 

knowledge provider teacher discursive roles are seemed to be negatively influential 

in inviting students to contribute to the classroom discourse.  

 

The above stated inferences obtained from episode analysis were also supported by 

the other data sources‘ analyses (field notes and teacher interview). To present a 

case, Springs implementation was considered. In Springs implementation, the teacher 

presented a cognitive dilemma to the students whether all substances may have 

flexibility. The students negotiated the examples of the flexible substances, then, 

went in deeper regarding the features of the springs as the practical flexible 

materials. The students were engaged in experimental procedures to calculate, for 

instance, spring constant during considering some variables on the behaviors of the 

flexible materials.  

 

Furthermore, according to the researcher‘s field notes, the teacher provided several 

embodied examples and directly presented her reasoning for student-led 

comparisons. To the researcher‘s field notes, the original examples of the flexible 

materials were provided by the teacher. In addition, the students also provided better 

examples of the flexible materials in Springs Implementation. But, the teacher did 

not pose further questions to probe their ideas.  
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To the researcher‘s field notes, the teacher collected and consolidated student-led 

ideas by means of low-interanimation. The term low-interanimation is barrowed 

from Mortimer and Scott (2003). In the context of the initial negotiations of the 

Springs case, low-interanimation of ideas means that the teacher permitted the 

students to freely mention about their ideas, examples, arguments, sayings, so forth, 

but she did not attempt to probe the underlying reasons of the student-led 

contributions. In other words, as reflected to the researcher‘s notes, the teacher had 

no several attempts to engage in in-depth negotiations with the students.  

 

To the researcher‘s field notes, about for 15 minutes, the students wanted to provide 

many examples of the flexible materials during Springs implementation‘s initial 

negotiations. After collecting several examples of flexible materials from the 

students, the teacher tended to skip the in-depth discussion of the variables. The 

teacher listed many of student-led variables by means of low-interanimation. Then, 

the teacher preferred to negotiate more or less related student-led variables in a 

superficial sense. This particularly might cause low level semantic complexities of 

the students to the classroom discourse. As mentioned, RQ2 was addressed through 

analyzing their responses‘ syntacto-semantic complexities by the SOLO taxonomy, 

mentioned in Methods section. In this sense, only gathering piecemeal student-led 

responses might bring about uni-structural (only mention one relevant piece of 

information) student-led contributions to the classroom discourse during the Springs 

case.   

 

―I mean, there was a discussion, but it was not in-depth, or I couldn‘t 

make it in-depth. Because of this, the pupils were not got at a higher 

cognitive level. The pupils responded to me, but, when I posed further 

questions, the discussion was not progressed. Perhaps, I could not pose 

the right questions to progress the discussion. Indeed, when I look at the 

discussion, there were better examples. Up to me, the students were able 

to provide those better examples, but we could not discuss how they 

would be using those for the proceeded parts of the discussion.‖     
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The featured points in the researcher‘s field notes on the Spring case in terms of low 

interanimation of student-led ideas during the initial negotiations were also salient in 

the teacher‘s reflections. The teacher explicitly mentioned about that there was a 

negotiation of meaning. However, it was not in-depth. The teacher attributed to 

herself why she was not able to guide the students to engage in in-depth negotiations 

of meaning regarding springs and their flexibility. The teacher mentioned that her 

students provided relevant responses to her, but, when she posed further questions, 

the initial negotiation of meaning was not progressed or deepened. The teacher 

interrogated herself to not to pose true contingent questions. In teacher‘s viewpoint, 

there were good examples of springs and flexibility phenomenon that those were 

overly provided by the students. However, as the teacher acknowledged, due to low-

interanimation of the student-led ideas, the students held no idea how they would be 

using the negotiated examples of the springs and flexibility issue in the further 

phases of the ABI implementation such as structuring their questions or clarifying 

the prominent variables to insert them in their research questions. Thus, in terms of 

SOLO taxonomy, the students might not make semantic contributions as in the forms 

of relational (pick up many related aspects and achieve generalizations of major 

points) or extended abstracted (consistently generalize the collected ideas during 

negotiation), since; the teacher‘s low-interanimation of ideas might not allow the 

students to integrate analytical ideas to attain generalized utterances.   

 

There were another cases embedded in the researcher‘s field notes and the teacher‘s 

reflections regarding Springs implementations. In the ABI implementations, 

particularly for the whole group discussions, presenting the findings by means of 

other types of communication tools (speech genres) can be very important for the 

sake of students in gaining a scientific culture in which scientists have used the 

speech genres. Types of communication tools were the speech genres in the ABI 

implementations such as tally sheets, tables, graphical representations, analogies of 

the students, etc.  
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To the researcher‘s field notes, the teacher made the data-based inferences for the 

sake of the students based on their graphical representations. It was subjected to the 

researcher‘s field notes that the teacher evaluated a group‘s idea and made an 

inference by extracting a spring constant based on the students‘ data. But, the 

students did not comprehend why and how the teacher made an inference by taking 

their data into account from their graphics to infer about a spring‘s constant.  

 

Moreover, to the researcher‘s field notes, nobody understood the inference of the 

teacher regarding the spring constant. Indeed, the teacher used speech genres and 

other modes of presentations in a useful and effective sense. However, the teacher 

did this by means of lecturing regarding how the students would consider and apply 

the speech genres and other modes of communication tools. The teacher lectured the 

general ideas by emphasizing that collapsing big data cumulative into a graphical 

representation is important, however, by not displaying a teacher-scientist-model to 

demonstrate how the students would be using the collected data to make simplified 

or sophisticated inferences by converting the data into the other modes of 

communication tools. 

 

―I remember that the pupils found graphical drawings difficult. For 

instance, I suppose that we would be able to mention about the spring 

constant. In the ABI implementation, I told about revealing the spring 

constant by taking the data into consideration. Indeed, when I look at the 

video, I lectured what the spring constant is. But, the pupils are seemed 

to not to comprehend it. Since, I had lectured it directly.‖ 

 

The points emerged in the researcher‘s field notes were also prominent in the 

interpretations of the teacher regarding the Springs case. The teacher stated that her 

students were compelled in constructing their graphical representations in an 

effective sense. The teacher also supposed that she and her students would argue 

about the spring constant. However, the teacher made inferences regarding the spring 

constant from the students‘ graphics. In this sense, the students had no chance to 

interpret their graphical representations in terms of collapsing a spring constant. In 

this point, the teacher acknowledged that her students could not comprehend how she 
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inferred a spring constant from their graphics by reading the data in an effective 

sense. The teacher also accepted that she directly presented the spring constant and 

made interpretations of the student-led data instead of allowing them to interpret 

their own data to attain a spring constant. Thus, this might be negatively influencing 

in terms of the students‘ lower level reasoning qualities during for instance Springs 

case. The teacher was seemed to not to allow the students to evaluate the collected 

data to make inferences and generalizations about the springs or springs constant. In 

other words, due to this type of teacher discursive role such as evaluating the data to 

draw conclusions about springs, the students might keep behind in applying evidence 

to their claims. As a result, the more occurrences of the evaluator and knowledge 

provider discursive roles of the teacher were negatively reflected to the reasoning 

typologies of the students.      

   

4.9 Episode Analysis for Teacher Clarifies, Elaborates and Probes the Ideas 

 

Step-1: For the role as teacher clarifies, elaborates and probes the ideas, the teacher 

attained to play out five sub-roles such as requesting for clarification, expanding, 

probing and reformulating student-led ideas, embodying a case for the students‘ 

comprehension. Figure 16 exhibits quantitative nuances of that group of the teacher 

discursive role across the ABI implementations.  

 

As shown in Figure 16, it can be asserted that, there was no substantial or sharp 

differences across the ABI implementations in which this teacher role (teacher 

clarifies, elaborates and probes the ideas) was used over 40% among other roles by 

the teacher. As a whole, this appears that there might not be quantitative nuances for 

this role.  

 

Step 2: The teacher used this role to cover up and clarify the background of the 

utterances of the students. To detect the any qualitative nuances for this discursive 

role, all utterances of the teacher for playing out that discursive role were compared, 

contrasted and discerned recurrently. In Table 46, only request for clarification sub-
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role was used to show a representative qualitative comparison of the discursive usage 

of that role across the ABI cases. 

 

 

 

Figure 16. Quantitative Shifts for the Occurrences of Teacher Clarifies, Elaborates 

and Probes the Ideas 

 

As seen, in all video cases, the sub-role as request for clarification was played out in 

the same pedagogical and discursive purpose by the teacher. For instance, in Simple 

Machines implementation, when the teacher (Line-42) did not capture the underlying 

meaning of the student-led response (Line-41), she asked for the further clarification 

and explanation. This argument was also valid for the other sub-roles occurred within 

other ABI implementations.  

 

Step 3 & 4: In conclusion, even though this teacher discursive role was consolidated 

across the seven ABI implementations, it might not be an influential discursive role 

altering student-led cognitive contributions to the classroom discourse. Since, as a 

data-based inference and when Threshold Model is considered, there were no 

qualitative and quantitative nuances across the ABI cases in terms of carrying out 

this discursive role that could be responsible for the differences among the student-

led contributions to the classroom discourse.  
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Table 46. Qualitative Comparison of the Uses of Teacher Clarifies, Elaborates and 

Probes the Ideas 

 

Simple Machines 

implementation 
Utterance Teacher roles Descriptions 

Student-5 (Line-

41) 

With a shovel. It is 

also one of the 

simple machines. It 

works like simple 

machines, too. 

No coding  

Teacher (Line-42)  Why did you 

consider it as a 

simple machine, can 

you explain? 

Requests for 

clarification 

The teacher clarified 

the further meaning 

of what has been just 

said 

Student-5 (Line-

43) 

Because it makes 

our task easier. 
No coding  

Other 

implementations 

Teacher Excerpts 

Springs Reverts back to the previous state… I can call this object 

―flexible‖, can‘t I?(this means ―Do I understand you 

correctly?‖ ; Line-9) 

Inclined Plane I didn‘t get; the light one is shorter are longer in terms of 

time? (Line-106) 

Fixed Pullies You say that gravity potential affects this one more, do 

you?(Line-105) 

Solutions How? Can you explain a little? (Line-382) 

Surface Tension Did you mean that its curved surface helps the 

gathering?(Line-104) 

Light & Energy How do you define it or how do you differentiate them?(Line-

104) 

 

4.10 Episode Analysis for Teacher Focuses Learners on Focal Aspects of and 

Encourages Monitoring To Classroom Discursive Events 

 

Step 1: For the role that teacher focuses learners on focal aspects of and encourages 

monitoring to classroom discursive events, there were two sub-roles detected in this 

study. These were Focus sub-role and Monitor sub-role. In Figure 17, a quantitative 

comparison of the mentioned discursive sub-roles across the ABI implementation is 

displayed. 
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Figure 17. Quantitative Shifts for the Occurrences of Teacher Focuses Learners on 

Focal Aspects of and Encourages Monitoring To Classroom Discursive Events 

 

As seen, there were some quantitative nuances for this role across the cases of ABI. 

For instance, in Light and Energy implementation, this role was played out by the 

teacher about 10% among other roles. In Fixed Pullies (19%, relatively) and 

Solutions (19%, relatively) implementations, the teacher performed this role in a 

more pervasive sense among other roles compare to remaining five implementations. 

As seen in Figure 17, there were quantitative fluctuations across the cases in terms of 

playing out this discursive role. However, these fluctuations can be illusive. Since, in 

Simple Machines implementation (15%, relatively), this discursive role was less 

frequently played out by the teacher compare to Solutions implementation (19%, 

relatively). However, in the Threshold Model, Simple Machines implementation was 

grouped in the high-achieving ABI implementations in which student-led cognitive 

contributions were substantially better and higher and Solutions was classified into 

low-achieving ABI implementations in which student-led cognitive contributions 

were considerably lower and simple. In this context, it seems to check whether there 

were qualitative nuances for this role across the ABI implementations.   
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Table 47. Qualitative Comparison of the Uses of Teacher Focuses Learners on Focal 

Aspects of and Encourages Monitoring To Classroom Discursive Events 

 

Fixed Pullies 

implementation 
Utterance Teacher roles Descriptions 

Student-4 (Line-60) May I comment on 

Mahir‘s words? 
No coding  

Teacher (Line-61) Yes, what Mahir says 

is this: Mahir, can you 

repeat what you said 

to your friends? 

(Turning towards the 

whole class) 

Focuses 

The teacher prompted 

articulation of a focal 

issue by the students‘ 

(Mahir‘s) sayings 

Student-9 (Line-62) I think the one below 

falls, because there is 

more force of gravity. 

No coding  

Teacher (Line-63) 
This one resumes 

falling, but you just 

said its potential was 

little. 

Monitors 

The teacher prompted 

the student for 

monitoring what was 

happening in the 

discourse 

Student-4 (Line-64) But, this time that one 

is below and that one 

is above. 

No coding  

Other 

implementations 

Teacher Excerpts 

Springs According to the thickness… I mean, your friend says number of 

turn is important but for example if a very thin spring is being 

wound, it changes some kind of things or if it is a little thick spring 

it also causes some changes. (Line-161) 

Inclined Plane 

 

Have you heard? S/he said they had different potential energies. 

(Line-9) 

Simple Machines Look, your friend called this ―fulcrum‖ (shows the elbow); and this 

part s/he called (the distance between elbow and wrist) as level arm. 

(Line-94). 

Solutions Hımm, your friend means that it changes the visibility; have you 

noticed? (Line-92) 

Surface Tension Ġsmail said ―It goes down when it gets bigger; however, he also said 

―… it doesn‘t go down when it is small‖? (Line-255) 

Light & Energy A few minutes ago Güney said ―We light a bulb and it starts giving 

light, and also heat‖. ―GülĢah says that first the filament inside the 

bulb starts getting hot, and as it gets hotter resistance occurs.‖(Line-

61). 
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Step 2 & 3: In Table 47, examples of the teacher role as teacher focuses learners on 

focal aspects of and encourages monitoring to classroom discursive events were 

investigated in terms of qualitative nuances. Particularly for the Fixed Pullies 

implementation, the teacher was seemed to play out this role in order to focuses the 

students‘ attention (Line-61) and frame their mind regarding what was happening in 

the discourse (Line-63). In all ABI cases, extracted in Table 47 above, the teacher 

announced a student-led response or important utterance to gather attention and 

remind the students the point that where the discourse is now and where it will be 

progressing.  

 

Step 4: As a conclusion, there was no qualitative differences or nuances for the 

pedagogical and discursive usage purposes of this role across the ABI 

implementations. As an inference, this role as teacher focuses learners on focal 

aspects of and encourages monitoring to classroom discursive events was appeared to 

not to alter the student-led cognitive contributions to the classroom discourse. 

 

4.11 Episode Analysis for Teacher Conducts Reflective Discourse 

 

The last explored teacher discursive role through episode analysis was teacher 

conducts reflective discourse. This discursive role consisted of two sub-roles 

detected during the analysis of the teacher discursive roles. These were Throws sub-

role and Asks for Evaluation sub-role. The teacher attained to prompt students for 

responding others‘ ideas, opinions, counter arguments, alternative arguments or 

sayings by Throws sub-role. In addition, the teacher threw the responsibility for 

thinking back to the student and other members of the class through Throws sub-role. 

The teacher achieved to engage students in comparing, evaluating, judging or 

assessing methods, examples, instances, demonstrations, arguments and opinions 

defined by teacher and/or students by means of Asks for Evaluation sub-role. In 

addition, the teacher was also able to guide the students to evaluate ideas, arguments 

or opinions already mentioned in the conversation for themselves and others through 

Asks for Evaluation sub-role.  
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There were both detected quantitative and qualitative nuances for reflective discourse 

roles of the teacher across the ABI implementations. In other words, the quantitative 

and the qualitative nuances of that discursive role across the ABI implementations 

could be responsible for the better or lower student-led contributions to the 

classroom discourse. For this reason and for a comprehensible understanding, the 

characterizing sub-roles of the teacher conducts reflective discourse role were 

investigated individually.   

  

Table 48. Comparative Representation of the Occurrences of Throws and Asks for 

Evaluation Role  

 

Implementations 

 
F*throws (%) 

Fasks for evaluation 

(%) 
%** 

Springs 3(12,5) 21(87,5) 9,3 

Inclined Plane 3(27,3) 13(72,7) 11 

Simple Machines 8(21) 30 (79) 23 

Fixed Pullies 6(14,3) 36(85,7) 22 

Solutions 8(14) 49(86) 15 

Surface Tension 4(7) 52(93) 21 

Light & Energy 1(2,4) 43(97,6) 25 
*F shows frequency of the occurrences of the utterances between the teacher and the students  
**Within all occurred roles 

 

 

 

 

Figure 18. Comparative Percentages of the Occurrences of Throws and Asks for 

Evaluation Roles 
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In an overall sense, as seen in Table 48, the teacher was in a tendency to play out 

Asks for Evaluation sub-role overly compare other sub-role as Throws. In addition 

Figure 18 displays to what extent Asks for Evaluation sub-role was intensively 

performed by the teacher compare to Throws sub-role. When Table 48 and Figure 18 

are considered together, more than 72% of the reflective discursive utterances of the 

teacher were performed by the Asks for Evaluation sub-role. As an inference, the 

teacher was in a tendency in achieving reflective discourse role mostly by means of 

performing Asks for Evaluation sub-role.     

 

 

 

Figure 19. Quantitative Shifts for the Occurrences of Teacher Conducts Reflective 

Discourse 

 

Step-1: Figure 19 displays the comparative occurrences of the reflective discourse 

roles across the ABI implementations. Some quantitative nuances were detected in 

terms of reflective discourse roles. When Figure 19 considered, in Springs and 

Inclined Plane implementations, the teacher were able perform the reflective 

discourse around 10% among other discursive roles. These two ABI implementations 

were also defined as low-achieving ABI implementations (see also Threshold 

Model). To support the effects of quantitative nuances of the reflective discursive 

roles on the students‘ cognitive contributions, another two ABI cases can be 

considered. For Simple Machines and Fixed Pullies implementations, the 

occurrences of the reflective discourse roles were detected over 20% among other 
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discursive roles. These two ABI cases were defined as high-achieving ABI 

implementations where the students were able to accomplish to make more 

quantitative contributions to the classroom discourse within higher qualities (see also 

Threshold Model).  

 

However, there were some deviations in terms of quantitative nuances of conducting 

reflective discourse roles across the ABI implementations. As clear in Figure 19, for 

Surface Tension implementation, the teacher attained playing out reflective discourse 

roles over 20% among other roles detected in this implementation. As a note, Surface 

Tension implementation was located in low-achieving ABI implementation zone 

within Threshold Model. The quantitative nuances were therefore seemed to be 

explanatory to a certain extent, but not to be illuminative for all high-achieving and 

low-achieving ABI implementations. In this sense, it was needed to make qualitative 

comparisons how the teacher played out the reflective discourse sub-roles during the 

ABI implementations. First, a qualitative comparison was made for Throws sub-role 

and usages of this sub-role are displayed in Table 49 below.   

 

Step 2a: In Table 49, it is clear that the teacher carried out the Throws sub-role with 

similar pedagogical or discursive purposes during the ABI implementations. For 

instance, in Solutions implementation, the teacher announced herself as ignorance 

about the topic under discussion and she encouraged (Line-186) Student-8 (Line-

185) for undertaking the responsibility of responding to the prior utterance of her. 

The teacher‘s so-called ignorance about the topic under discussion in order to charge 

the other students to illuminate the teacher and others were also detected in Simple 

Machines, Surface Tension and Light and Energy implementations. In Inclined Plane 

implementation, the teacher indicated another student‘s disagreement to Kemal and 

he was promoted by the teacher for responding and defensing his claim. In addition, 

in Fixed Pullies implementation, a student mentioned about something in contrast to 

Orhan‘s prior argument. The teacher grasped this contrast within two students‘ 

positions and tried to clash these two alternative positions. For a particular purpose, 

the teacher delivered the responsibility of responding to alternative position to Orhan 
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by not favoring Orhan‘s or other student‘s position in a neutral manner. As a whole, 

the teacher conducted Throws sub-role in the same discursive sense implying there 

were no qualitative nuances for that sub-role across the ABI implementations.  

 

Table 49. Qualitative Comparison of the Uses of Teacher Throws the Responsibility 

of Learning Back to the Students  

 

Solutions 

implementation 
Utterance Teacher roles Descriptions 

Student-8 (Line-

185) 

Oil stays like this 

(… makes a circle 

with her/his hand). 

Round, stays like 

this different from 

the water. 

No coding  

Teacher (Line-

186) 

Doesn‘t it? [I don‘t 

know] There is a 

difference in its 

position? What do 

you think, let‘s 

comment on this? 

Throws 

The teacher thrown 

the responsibility for 

thinking back to the 

student and other 

members of the class 

Other 

implementations 

Teacher Excerpts 

Springs 

 

I don‘t know? Seher, what would you like to say about your 

friend‘s claim? (Line-345) 

Inclined Plane 

 

Look, s/he doesn‘t approve your claim… Yes, Kemal, what 

do you think? (Line-219) 

Simple Machines How can I know, yes kids what do you say? What is your 

idea? Using that nutcracker caused what? (Line-16) 

Fixed Pullies But you say it would show a change? Orhan, would you like 

to give an answer to that? (Line-99) 

Surface Tension 

 

I wonder if it had an effect. I don‘t know, what do you think? 

(Line-495) 

Light & Energy Or, they are not the source of each other, I don‘t know, you 

say it. Is there a relation between them, or not? I mean, is it 

possible to make a bulb which gives light without heat?(Line-

81) 

 

Step 2b: For Asks for Evaluation sub-role, there was another interpretation regarding 

the qualitative nuances across the ABI implementations. For an in-depth analysis, all 

individual occurrences of this sub-role (Asks for Evaluation) were both extracted and 
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evaluated whether there were specific and purposeful discursive usages by the 

teacher across the ABI implementations.  

 

When explored in a detail sense, three distinctive discursive usages of the Asks for 

Evaluation sub-role were detected. These are displayed in Table 50. Three distinctive 

discursive usages formations of this sub-role were (i) prompt the students for 

evaluating or judging a student‘s previous utterance, (ii) prompt the students for 

evaluating a teacher-led utterance and (iii) prompts the students for making a simple 

comparison between two or more examples, instances, methods, sayings, arguments 

by not judging them.  

 

The first discursive purpose of this sub-role was directly to guide the students to 

make an evaluation or judgement of other‘s utterances during classroom discourse. 

In this sense, the teacher followed a neutral stance and requested the students for 

making judgements on the others‘ utterances. The students were free to evaluate, 

judge and in turn legitimate an idea generated by their classmates. In this context, the 

discourses in the ABI implementations were taken place among the students while 

the teacher permitted more chances to students to evaluate and judge others.  

 

The teacher explicitly asked specific questions that ―Do you agree with your 

classmate?‖ in addition to ―What is your evaluation?‖ and ―Let‘s make an evaluation 

of X‘s idea?‖ In Table 50, an example of that purpose of the Ask for Evaluation role 

can be seen. Within Episode C, Student 11 provided a response regarding chemical 

and physical changes of matters (Line-444). There was a faulty reasoning in the 

response of the Student 11. However, the teacher directed this faulty reasoning to the 

class members‘ judgments and evaluations instead of just correcting that student-led 

statement by explaining the scientific truth about the differences between chemical 

and physical changes of matters (Line-445). Then, Student 2 made an extended 

explanation why the previously provided response was not plausible by delivering an 

original example from a TV program (Line-446).    
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For the second purpose of the Asks for Evaluation sub-role, the teacher explicitly 

tried to promote the students to evaluate her own arguments, ideas, examples, etc. In 

this sense, evaluators and judgers were once again the students but the being 

evaluated and being judged processes were for the teacher‘s utterances. For instance 

in Episode B (Table 50), the teacher embodied a case for the students and invited 

them to evaluate the case (Line-272) after the response of Student 6 (Line-271). In 

addition, for this distinctive discursive purpose of the sub-role, the teacher proposed 

her own idea for students‘ evaluation (Line-272). In other words, the teacher 

positioned and was not in a neutral sense. Since, the teacher expressed her own 

examples for students‘ evaluation instead of directing a student‘s response to others 

for a student-led evaluation and judgement.  

 

Table 50. A Comparative Episode Analysis of the Distinctive Instructional Usages 

of Ask For Evaluation Role   

 

L
in

e 

 

S
p

ea
k

er
 

   

Utterance 

 

Teacher 

roles 

 

Discursive Purpose  

EPISODE A 

354 T 

When I wash the dishes by 

dish washer…s When I open 

the door of dish 

washer_____?  

Embodies   

 

355 S7 It is hot! No coding   

356 T 
If it is, how the machine 

washes the dishes? 

Probes  
 

357 S7 With the hot water! No coding  

358 T 

If we wash our dishes with 

the hotter water, is it easier 

to clean oily dishes? 

 

 

 

Asks for 

evaluation  

Prompts the 

students for making 

a simple comparison 

between two or 

more examples, 

instances, methods, 

sayings, arguments 

by not judging them 
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Table 50 Cont‘d 

359 S7 Yes! No coding  

360 S3 

Sir, if it is, we can put hot 

water into tube to solve the 

oil? 

No coding 

 

361 T 

So, I am trying to reach that 

point you mentioned! Will it 

change or not? (Will it solve 

the oil or not if I add hot 

water?)  

Monitors // 

Asks for 

evaluation 

Prompts the 

students for making 

a simple comparison 

between two or 

more examples, 

instances, methods, 

sayings, arguments 

by not judging them 

EPISODE B 

271 S6 

Just now you made salt-

water, it was like positive-

negative; they pulled each 

other. 

No coding  

272 T 

Ok, let me tell you this: let‘s 

look at oil-water and 

vinegar-water solutions. At 

these two examples it will 

stay between two 

substances. What do you 

think so? 

Asks for 

evaluation 

Prompt the students 

for evaluating a 

teacher-led 

utterance 

273 S2 
I don‘t think so; it may stay 

between a little. 
No coding  

EPISODE C 

444 S11 

Salt, when it is solid… 

When it is put into water it 

changes between liquid to 

gas. That‘s why this is a 

chemical event. 

No coding  

445 T 

Do you agree with your 

friend? What do you think 

regarding your classmate‘s 

idea? 

Asks for 

evaluation 

Prompt the students 

for evaluating or 

judging a student’s 

previous utterance 
 

446 S2 

No, I completely disagree. I 

watch ―Survivor‖. There, 

they go into water and then 

they get dry; but salt 

remains. I mean, physical 

change occurs; but salt 

remains. 

No coding  

(Note: 5
th

 ABI implementation: Solutions, March, 2015, Video transcript) 
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For the third purpose of Asks for Evaluation sub-role, the teacher invited the students 

to make simple comparisons of the two or more cases that might be presented by a 

student or by the teacher. This was the third discursive purpose of Asks for 

Evaluation sub-role, but in a distinctive sense to above-mentioned two discursive 

purposes of the sub-role. For instance, in Episode A, the purpose of the sub-role 

consisted of an evaluation of student-led or teacher-led ideas, examples, instances, 

arguments, and so forth. However, these might be considered as the comparative or 

contrastive evaluations of the occurred utterances (Line-358, Line-s361). To 

illustrate, within lines 358 and 361, the teacher proposed the students to select and 

determine one idea among others. In order to make a selection and decision among 

several instances can be accepted an evaluation for the sake of the student-led 

cognitive contributions (Student-7, Line-355, Line-357, and Line-359). However, the 

Student-7 did not undertake the responbility of responding to other students‘ or the 

teacher‘s ideas when she simply determined and selected from available ideas by just 

making a simple comparison that was pitched at recall level (Line-367: ―with the hot 

water‖) or lower order semantic complexity (Line-359: ―Yes!‖). 

 

For a detailed demonstration, Table 51 composed and is located above. Table 51 

includes a full comparison of the occurrences of the Asks for Evaluation sub-role 

between Simple Machines (a high-achieving ABI implementation) and Inclined 

Plane implementation (a low-achieving ABI implementation). Table 51 displays the 

qualitative nuances between the two stated implementations regarding the distinctive 

discursive usages purposes of the Ask for Evaluation sub-role. As an important note, 

that type of constant comparative analysis was attained for all ABI cases in order to 

detect and reveal qualitative differences between the distinctive instructional or 

discursive purposes of the Asks for Evaluation sub-role pertaining making a re-

evaluation of the differences among the ABI cases regarding the relations between 

the teacher discursive roles and students‘ cognitions. 
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Step 3 & 4: Based on the above-stated rationality regarding distinctive discursive 

usages of the Asks for Evaluation sub-role and for a comparative analysis across the 

ABI implementations, Table 52 and Figure 20 were composed. Three distinctive 

discursive/instructional usages were labelled as Student-Student (prompt the students 

for evaluating or judging a student‘s previous utterance), Teacher-Student (prompt 

the students for evaluating a teacher-led utterance) and Comparison (prompts the 

students for making a simple comparison).  
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Firstly, in terms of Comparison, except Simple Machines (20%, relatively) and Fixed 

Pullies (19,5%, relatively), other five ABI implementations consisted of Comparison 

at the least about 30% level (Springs: 33,3%, relatively; Inclined Plane: 61,5%, 

relatively; Solutions: 49%, relatively; Surface Tension, 39,5%, relatively; Light & 

Energy, 30,3%, relatively). Particularly in Inclined Plane (61,5%, relatively) and 

Solutions (49%, relatively) implementations, the occurrences of the Comparison 

purpose were considerably dominant among all Asks for Evaluation sub-role.  

 

Table 52. Different Uses of Asks for Evaluation Role across the ABI 

Implementations  

 

Implementations 
F*Student-

Student 
% 

FTeacher-

Student 
% 

FCompa

rison 
% Totals 

Springs 6 28,5 8 38,1 7 33,3 21 

Inclined Plane 4 30,7 1 7,7 8 61,5 13 

Simple Machines 19 63,3 5 16,6 6 20 30 

Fixed Pullies 18 50 11 30,5 7 19,5 36 

Solutions 12 24,5 17 26,5 24 49 49 

Surface Tension 15 28,8 17 32,7 20 38,5 52 

Light & Energy 14 32,5 16 37,2 13 30,3 43 

*F shows frequency of the occurrences of the utterances between the teacher and the students  

 

Secondly, regarding Student-Student purpose, only in Simple Machines (63,3%, 

relatively) and Fixed Pullies (50%, relatively) implementations, the teacher prompted 

the students for rigorously evaluating and judging their classmates‘ utterances at the 

least 50% level compare to other five implementations. These findings were both 

illuminative in terms of the relations between teacher discursive roles and their 

effects on the students‘ cognitions and the structure of the Threshold Model. To 

illustrate, when the teacher increased the Asks for Evaluation sub-role for the 

purposes of Comparison and Teacher-Student, the students were appeared to be 

stayed in lower levels regarding their cognitive contributions, cognitive pathways, 

reasoning qualities and argument structures.  
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Figure 20. Comparative Representation of Different Uses of Asks for Evaluation 

Role across the ABI Implementations 

 

In Threshold Model, the low-achieving groups are presented as Springs, Inclined 

Plane, Solutions and Surface Tension implementations. When low-achieving 

implementations are considered in terms of the purposes or usages of Asks for 

Evaluation sub-role, it was detected that seven out of 10 utterances of the teacher for 

Asks for Evaluation sub-role either consisted of a Comparison purpose or evaluation 

of the teacher-led ideas, arguments, examples or saying. In low-achieving ABI 

implementations, the students were seemed to make simple comparisons or tried to 

provide a response to the teacher, instead of their classmates. On the other hand, for 

Simple Machines implementation, two out of three (63,3%, relatively) utterances of 

the teacher for the Asks for Evaluation sub-roles indicated a discursive formation 

aiming at prompting the students for judging another student‘s previous utterance(s). 

In a similar vein, for Fixed Pullies implementation, one out of two (50%, relatively) 

utterances of the teacher for the Asks for Evaluation sub-roles revealed a discursive 

format leading the students for judging another student‘s previous utterance(s). In 

these two high-achieving ABI implementations, the teacher was appeared to 

accomplish promoting the students to talk with each other in a criticizing, evaluating 

and judging manner allowing an evaluative and argumentative classroom discourse 

context. 
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The above-stated findings regarding the influences of the distinctive discursive 

utterances of the Asks for Evaluation sub-roles on the student-led intellectual 

contributions were also subjected to the researcher‘s field notes. The field notes of 

the researcher regarding Fixed Pullies implementation included some illustrating 

instances about the reasons of the distinctive discursive usages of the Ask for 

Evaluation sub-roles. In Fixed Pullies implementation, the students negotiated the 

potential energy changes in a fixed pulley system. Out of a fixed pulley system, the 

teacher demonstrated two same weighted masses in different vertical heights to 

request from the students to compare their potential energies. Then the teacher 

maintained the initial negotiation by means of asking another comparison of the 

same weighted masses in different and same vertical heights within a fixed pulley 

system. The teacher particularly negotiated when there is a vertical distance between 

the masses, what would be motion of the fixed pullies. Many of the students 

advocated the idea that when there is a vertical distance between the same weighted 

masses within a fixed pulley system; it (fixed pulley) would be in a motion. The 

teacher captured this fallacious reasoning of the students and asked for the 

clarification of the force stirring the fixed pulley system. Since, there was no extra 

force to break the balance of the system. However, from the lens of the students, 

there was a potential energy difference between the two sides of the fixed pulley. 

According to the students, there must be a motion when the teacher released the same 

weighted masses. All three related phases of Fixed Pullies implementations were 

based on the above-stated negotiations.   

 

During Fixed Pullies implementation, to the field note recordings of the researcher, 

before inviting the study groups to present their findings to convince their 

classmates, the teacher made a specific announcement in a substantially frequent 

sense. The teacher particularly announced and requested that ―every student should 

pose questions if he or she does not agree with the findings (data-based 

interpretations) and arguments of the presenter group.‖ In an explicit sense, the 

teacher leaded the students to make rigorous evaluations and judgements of others‘ 

findings, arguments, interpretations, inferences, etc. The teacher made this request 
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and insisted of that this requirement had to be the rule during particularly whole 

group negotiations of the all ABI implementations.  

 

As recorded by the researcher, after a student group presented their findings, the first 

and immediate pedagogical move of the teacher was to pose a question as ―Class, do 

you have any questions to your friends?‖ This was clear that the teacher desired to 

reinforce the rule regarding the student-led evaluation and judgements of their 

classmates.  

 

This therefore might support the students in making authentic judgements of others‘ 

arguments as a demonstration of their cognitive pathways at the level of abstraction. 

By the open invitation and intentional guidance of the teacher, the students might be 

able to contribute to the classroom discourse by means of assessing arguments, 

judging observation reports, judging the credibility of a source or judging inductions 

or deductions of their classmates during Fixed Pullies implementation where the 

students were reached higher levels of cognitive pathways.     

 

There were other instances advocating the unique importance of the Asks for 

Evaluation role particularly purposing prompting the students for evaluating or 

judging their classmates‘ utterances. For instance, during the initial negotiations of 

Springs case, as embedded in the researcher‘s field notes, the students responded 

mainly to the teacher. The students had no attempt to respond to their classmates. 

The students did not listen to others, instead, they tried to say the right response that 

the teacher held in her head.   

 

This was mainly by virtue of that there was a discursive consensus within the initial 

negotiations of Springs implementation and every student agreed with others‘ and 

teachers‘ idea. This discursive consensus (atmosphere, context) was clear in the field 

records. In other words, in the absence of student-led conceptual, epistemological 

and ontological challenges and contradictions in the Springs case, it was more 

anticipated to see consensus where the students felt themselves flexible during 
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agreeing the teacher‘s or their classmates‘ ideas, arguments, interpretations or 

inferences.  

 

This was reflected to the field records as the initial negotiation of meaning during 

Springs implementation was appeared to be maintained in a counter-productive 

manner, particularly in terms of argumentation and argument construction. Since, in 

Springs case‘s initial negotiations, the classroom could not produce counter-ideas in 

order to distort the general consensus. The presence and the consistency of taken-for-

granted consensus might not allow to negotiating ideas, since; there was no 

argumentative confliction to resolve resulting in lower levels of student-led argument 

constructions such as [Claim], [Claim+Data], instead of [Claim+Data+Warrant] or 

Rebuttals. To sum up, by a chain reaction, the presence of general consensus among 

the members of the class might prevent the teacher‘s discursive attempts to lead a 

student to judge other‘s utterances to create an evaluative negotiation context in 

which higher argument constructions would be inherently produced.           

 

The above stated arguments for the Springs case regarding the relation between 

student-led argument construction and the teacher‘s discursive role as Asks for 

Evaluation for student-led judgements was not valid for Fixed Pullies case. During 

the initial negotiation of Fixed Pullies implementation, the teacher was able to create 

a deeper conceptual, epistemological and ontological challenge for the students to 

deal with that was salient in the records of the researcher. Accordingly, the teacher 

was able present the challenges in a more rational and influential sense to capture the 

students‘ all attention to the initial negotiations of meaning.  

 

To the researcher‘s field notes, during Fixed Pullies implementation, the students 

understood that they had problems in isolating the concepts as force and potential 

energy from each other. This was captured by the teacher at the very beginnings of 

the initial negotiations and used in an effective way to augment the scope of the 

initial negotiation. This was the conceptual confliction of the students. In an 

epistemological sense, the students were confused what would be happening if they 

put same weighted, but vertically distance masses to the sides of the strings in a fixed 
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pulley. Some of the students argued about a thought experiment that potential energy 

may work when the vertical distance between the masses is infinite, then the system 

would be in motion. But, the teacher insistently interrogated the probability of 

conducting an experiment students mentioned. This was the epistemological 

confliction of the students. In an ontological stance, the students had dilemmas 

whether the potential energy exists. The teacher also captured this ontological 

dilemma and responded in a very productive way to proliferate the cognitive 

contributions of the students. The teacher interrogated that if the potential energy 

exists, why the fixed pulley system is not in motion when there is a vertical distance 

between the same masses. If the same weighted masses have the same gravitational 

pulls, it is ontologically irrational for the part of the students to argue about the 

potential energy. As a result, an ontological contradiction was emerged for the 

students regarding whether the potential energy really exists.  

 

During Fixed Pullies implementation, according to the field notes of the researcher, 

the students were seemed to be convinced that they need to practical experiences 

(data collection, analysis and interpretation processes) to solve the presented and the 

acknowledged cognitive dilemmas. To the researcher‘s records, for the part of the 

students, solving their dilemmas was only possible by means of data collection, 

analysis and interpretation. In a very frequent sense, most of the students announced 

that they needed data to answer the problematic (challenge) the teacher posed. As 

subjected to the researcher‘s field notes, for several times during the initial 

negotiations, the students said that ―Let‘s make a try, let‘s look at it‖. Put it 

differently, the students desired to involve in experimental procedures instead of 

progressing the mere verbal negotiations.   

 

―The pupils found it difficult to explain the relation between free falling 

and the motion of two attached objects (fixed pulley is implied) in the 

course of initial negotiation. There was a good confliction in the pupils‘ 

mind at that time. I mean they could not pull off from that confliction. 

But, I suppose that the pupils were able to foster the discussion by means 

of their pre-learning and knowledge. In addition, I was standing at the 

edge of the classroom when the students were negotiating in the presence 

of their conflictions. At that, we caught each other‘s eyes. I mean, they 

would direct the negotiation to an irrelevant way. But, I prevented that, 
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and the pupils stayed within the bounds of the previous confliction. There 

was something happened disturbing me and the pupils. Actually, they 

argued elegantly, there was a very good discussion; yet, we did not 

become clearer for the end of the discussion. I mean, we could not get 

through. Even they asked many after the lesson (implementation) 

concerning previous confliction they held. There were clear and 

confident student-led expressions at the end of the discussion, however. 

Of course, this was disturbing for me and the pupils since a rather better 

discussion had not been got through. I mean, we desired to come to 

somewhere meaningful, but, it seemed that the process was out of the 

line. However, when I look at the general student-led interpretations, in 

real, everything is clear as they were able to share and discuss their ideas 

very good.‖ 

 

The points subjected to the researcher‘s field notes were also salient within the 

teacher‘s interpretations for the Fixed Pullies case. Initially, the teacher stated that 

during the initial negotiations of meaning the students were compelling, since; they 

were confronted with a genuine cognitive confliction. In other words, the teacher was 

able to share student-led cognitive conflictions with her students and they accepted 

that they had the cognitive conflictions. As the teacher explicitly declared, when 

students made comparisons between the free-falling objects and the objects‘ motion 

in a fixed pulley, they had cognitive contradictions to resolve only by means of data 

collection, analysis and interpretation. The teacher continued with that when students 

took responsibility of the negotiation of meaning, she remained standing from the 

edge of the classroom, and tried to monitor the flow of the negotiation among her 

students. As the teacher narrated, while monitoring the flow of the negotiation of 

meaning in the presence of real cognitive contradictions, a few times the researcher 

and the teacher checked each other whether there was a deviation from the 

mainstream of the negotiation. In the case of deviations from the mainstream of the 

negotiations, the teacher made an intervention to keep the students around the main 

negotiation dilemma. 

 

In addition, according to the interpretations of the teacher, there was an ongoing and 

enlarged social negotiation of meaning in the presence of rigorous cognitive 

contradictions of the students. As the teacher stated, even the contradictions were 

somewhere disturbing, since, even though there were data collection, analysis and 

interpretation processes, the students were seemed to have no satisfactory answers in 
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order to resolve their conflictions. The teacher also mentioned that the negotiations 

of meaning were enlarged out of the classroom, as the students were cognitively 

attached to the dilemmas they held and were previously made public by the teacher.  

 

As a whole, the teacher tried to keep the tension of the negotiation permitting the 

students to construct several justified claims and counter-arguments as in the form of 

rebuttals as these attempts of the students were directly reflected to the their 

argumentative quality. As an important point, all above-stated instances during Fixed 

Pullies implementation was required an argumentative and evaluative negotiation 

context in which the prior purpose of the students were to provide counter or 

alternative arguments to each other. As obtained from the secondary data analysis, 

there was an associated incremental tendency between the argument quality of the 

students and the specified role of the teacher as prompting the students for evaluating 

and judging their classmates‘ utterances. As an important point, in Springs case the 

teacher might be aware of redirecting the student-led responses to other members of 

the class for rigorous judgements, however, the presence of a general consensus 

about the flexible materials might not permit an evaluative and argumentative 

atmosphere in which the teacher would inherently promote her students for judging 

and evaluating other‘s utterances. Put it differently, the absence and the presence of 

an authentic cognitive confliction created by the negotiations might moderate and 

modify the relation between the argument qualities of the students and the particular 

teacher discursive role as Asks for Evaluation sub-role purposing ameliorating the 

argument constructions of the students.  

 

4.11.1 General Summary of the Findings Obtained from Secondary Data 

Analysis 

 

Secondary data analysis consisted of the episode analysis and the analysis of the 

researcher‘s field notes and the teacher interview. There were some featured findings 

re-addressing the research questions of the current study by means of secondary data 

analysis. Four selected teacher discursive roles were subjected to episode analysis in 

order to detect the quantitative and the qualitative nuances that might be illuminative 
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regarding the divergences across the ABI implementation in terms of the relations 

between the teacher discursive roles and the students‘ cognitions. It was found out 

that only two discursive roles appear to be more responsible for the detected 

differences of the relations between the teacher discursive roles and the students‘ 

cognitions. This finding was also supported by the other secondary data analysis 

incorporating the analysis of researcher‘s field notes and teacher interview. 

 

Firstly, there were only quantitative nuances for the discursive role as teacher gives 

information and evaluates the student-led ideas. Episode analysis also showed that 

there were no qualitative nuances for this role of the teacher. In other words, the 

teacher played out that role with the same pedagogical or discursive purpose across 

the seven ABI implementations.  

 

An increase in the evaluative and the knowledge provider role of the teacher 

appeared to cause to reduce the cognitive contributions of the students to the 

classroom discourse. When findings from episode analysis, researcher‘s field notes 

and teacher interview are evaluated together, it was revealed that when the teacher 

played out more evaluative and knowledge provider discursive roles, a low-

interanimation of ideas were emerged. As shown for instance by means of Springs 

case, in the presence of more evaluation and knowledge transmission, there was no 

room to make an in-depth negotiation of meaning. There was a cumulative talk that 

the teacher only collected, selected and summarized student-led ideas by means of 

evaluating them. When this was the case, it was found out that semantic complexities 

of the student-led responses were lowered. As shown in the comparative analysis 

(see Table 44), in the presence of direct evaluations and knowledge transmission, 

SOLO levels (semantic complexities) of the student-led responses were lowered. To 

advocate, in low-achieving ABI implementations (consider Figure 13 and Table 44 

together), for instance Springs case, the student-led responses were stayed within 

narrower semantic bounds such as ―Yes‖, ―No‖, ―I agree with you‖ demonstrating 

decreasing levels of student-led cognitive contributions to the classroom discourse.  
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Frequent occurrences of the evaluative and knowledge provider roles of the teacher 

might also cause lower level of reasoning qualities of the students. To support, when 

findings from episode analysis, researcher‘s field notes and teacher interview are 

considered together, it was clear that the teacher was in a discursive tendency in 

making data-based and evidence-based inferences based on the data that was 

gathered by the students during, for instance, in Springs and Inclined Plane 

implementations. The students had collected data in Springs and Inclined Plane 

implementations. But they had no idea how they operate the gathered data to address 

their research questions. As particularly clear in the field notes and teacher interview, 

instead of being a scientist-teacher-role model, the teacher preferred to undertake to 

attain data-based and evidence-based inferences for her students. As revealed (see 

also Table 44 and Figure 13), this directly was reflected to the students‘ reasoning 

typologies as they were mostly able to present unsupported reasoning in addressing 

their research questions.  

 

There were also qualitative and quantitative nuances illustrating the relations 

between the teacher discursive roles and the students‘ cognitions for a specific 

teacher discursive role as teacher conducts reflective discourse. As mentioned, 

reflective discursive roles of the teacher was included Asks for Evaluation sub-role 

and Throws sub-role. Episode analysis showed that there were no qualitative and 

quantitative nuances regarding Throws sub-role in explicating the relations between 

the teacher discursive roles and the students‘ cognitions. Only Asks for Evaluation 

sub-role was found to be responsible in illuminating the relations between the teacher 

discursive roles and the students‘ cognitions.  

 

As stated, Asks for Evaluation sub-role played out by the teacher for three distinctive 

discursive purposes across the ABI implementations. The teacher performed Asks for 

Evaluation sub-role to prompt students for making simplistic comparisons of ideas or 

examples. In addition, the teacher also used that sub-role to guide students to 

evaluate and judge teacher-led ideas, arguments, instances, examples, and so forth. 

Finally, the teacher played out Asks for Evaluation sub-role in order to promote 



 

 

249 

 

students for evaluating and judging their classmates‘ data-based inferences, findings, 

arguments, ideas, etc.  

 

As episode analysis revealed that in high-achieving ABI implementations (see also 

Table 44 and Figure 13), the teacher tended to play out Asks for Evaluation sub-role 

to prompt students for making evaluations and judgements their classmates‘ 

utterances. When this was the case, the classroom discourse was mostly played out 

among the students and under the control of the teacher. This was also contributing 

to student-led contributions in terms of semantic complexities, cognitive pathways, 

reasoning qualities and argument construction (consider also Table 44 and Figure 

13).  

When findings from episode analysis and analysis of researcher‘s field notes and the 

teacher‘ reflections are considered together, the incremental tendency of the teacher-

led prompts aiming at guiding the students to rigorously evaluate and judge their 

classmates‘ utterances was seemed to be directly reflected to the qualities of the 

cognitive pathways of the students and their argument construction (see also Table 

44 and Figure 13). As clear in the of researcher‘s field notes and the teacher‘s 

reflections, the teacher had a major discursive intentionality in prompting the 

students for rigorously evaluating and judging others‘ utterances, particularly over 

the course of Fixed Pullies implementations‘ whole group negotiations (a high-

achieving implementation). This was seemed to be directly reflected to the student-

led contributions‘ cognitive pathways consisting assessing arguments, judging 

observation reports, judging the credibility of a source or judging inductions or 

deductions (see also Table 44).  

 

Moreover, when the teacher had a tendency in performing Asks for Evaluation sub-

role for the discursive purpose as prompting students for evaluating and judging 

others‘ utterances with a less frequent way, this was seemed to be regressively 

reflected to the argument constructions of the students. For example, for Springs case 

as a low-achieving ABI implementation, in the absence of student-led rigorous 

evaluations and judgements, argument qualities of the students were stayed within 

narrower bounds as the students were only able to produce claim-like components in 
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supporting their ideas (consider also Table 44). When findings from episode analysis 

and analysis of researcher‘s field notes and the teacher‘ reflections are evaluated 

together, it was found out that the absence of an evaluative or argumentative 

classroom discourse context may be directly and negatively influenced the argument 

construction of the students.     

 

Finally, particularly obtained from the analysis of the researcher‘s field notes and the 

teacher‘s reflections, there were some points beyond the teacher discursive roles such 

as Asks for Evaluation by the purpose of prompting the students for evaluating and 

judging others‘ utterances. As embedded in the researcher‘s field notes and the 

teacher‘s reflections, the absence of the ontological, epistemological and conceptual 

cognitive contradictions during classroom discourse of Springs case did not permit 

an evaluative or argumentative context in which counter-arguments or rebuttals were 

not emerged. Thus, for instance, for the Springs case, there was a general consensus 

during the initial and the whole group negotiations as the teacher did not attempt to 

prompt the students for evaluating and judging each other as most of the class agreed 

with their classmates‘ ideas or arguments. As a chain reaction, the absence of 

cognitive contradictions might cause the absence of evaluative classroom discourse 

context and this negotiation context might negatively influence the students‘ 

cognitive pathways and higher quality argument constructions as their intellectual 

contributions to the classroom discourse (see also Table 44).      

      

4.12 Summary of Findings 

 

To represent a holistic summary of the findings, Figure 21 was composed. As seen, 

the five research questions of the study were gathered around two dimensions. By 

addressing the RQ1, the purpose was to reveal the teacher discursive roles that were 

expected to be played out during ABI implementations. Other four questions, RQ2, 

RQ3, RQ4 and RQ5, were dedicated to illuminate the relations between the revealed 

teacher discursive roles and the student-led cognitive contributions to the classroom 

discourse. RQ1 was addressed by coding and counting procedures as a part of socio-

cultural discourse analysis (consider also Methods section). There were two featured 
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findings in relation to RQ1. The teacher performed a wide range of teacher 

discursive roles consisting both teacher-centered (e.g., teacher gives information and 

evaluates the ideas) and learner-centered ones (e.g., teacher conducts reflective 

discourse). The second featured point regarding RQ1 was that three teacher 

discursive roles were consolidated. In other words, three teacher discursive roles 

were the salient ones among others and displayed by the teacher in a more frequent 

way. These roles are underlined in Figure 21.   

 

There was a coding-counting procedure for identifying the occurrences of the 

student-led cognitive contributions to the classroom discourse. The students‘ 

utterances‘ semantic complexities (RQ2), cognitive pathways (RQ3), reasoning 

qualities (RQ4), argument structures (RQ5) were coded and counted across the ABI 

implementations similar to the coding-counting procedure that was attained for the 

teacher discursive roles. In order to attach the revealed teacher discursive roles to the 

coded and the counted student-led cognitive contributions, a further analysis was 

needed and attained. The further analysis consisted of episode analysis and analysis 

of researcher‘s field notes and the teacher interview (see also Figure 21). Episode 

analysis was conducted in order to clarify whether there were quantitative and 

qualitative nuances among the teacher discursive roles that might be effective in 

altering the degrees of the student-led cognitive contributions to the classroom 

discourse. The episode analysis was conducted for four selected (based on a data-

based criterion) teacher discursive roles. The analysis of researcher‘s field notes and 

the teacher interview were also used to support the interpretations obtained from the 

episode analysis and coding-counting procedures.    

 

Episode analysis showed that there were no considerable qualitative and quantitative 

nuances for the two selected teacher discursive roles: teacher clarifies, elaborates and 

probes the ideas and teacher focuses learners on focal aspects of and encourages 

monitoring to classroom discourse. There were substantial qualitative and 

quantitative nuances for the two selected teacher discursive roles: teacher gives 

information and evaluates the ideas and teacher conducts reflective discourse. When 

the teacher played out more evaluative (evaluator) and knowledge provider roles 
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during ABI implementations, this was seemed to bring about lower levels of 

semantic complexities of the student-led responses (RQ2). This result was also 

supported by the analysis of researcher‘s field notes and the teacher interview. When 

the teacher displayed evaluative and knowledge provider roles, there was a low 

interanimation of student-led ideas showing that the students only declared their 

ideas, however, the teacher did not attempt probing, clarifying and elaborating their 

ideas due to teacher-led evaluations, explanations or abstractions. Moreover, the 

increase in the teacher‘s evaluative and knowledge provider discursive roles was 

negatively reflected to the reasoning qualities of the student-led utterances (RQ4). A 

considerable increase in the evaluative and knowledge provider discursive roles of 

the teacher was appeared to cause lower levels of reasoning qualities of the student-

led responses. As supported by the analysis of field notes and the teacher interview, 

the teacher had a tendency in undertaking data-based or evidence-based inferences 

for her students. This was seemed to negatively reflect to the data-based and 

evidence-based reasoning typologies of the students. The students‘ reasoning 

typologies were stayed within lower levels such as unsupported reasoning due to the 

overusing of evaluative and knowledge provider discursive roles of the teacher.    

 

Qualitative and quantitative nuances were also detected for teacher conducts 

reflective discourse role as characterized by Asks for Evaluation sub-role and 

Throws sub-role. Episode analysis confirmed that there were no considerably 

qualitative and quantitative nuances for the Throws sub-role. However, there were 

substantial qualitative and quantitative nuances for the Asks for Evaluation sub-role.  

 

In-depth episode analysis revealed that Asks for Evaluation sub-role was used in 

three distinctive discursive purposes as teacher prompts students for making simple 

comparisons of two cases, instances or ideas; teacher prompts students for making an 

evaluation of a teacher-led example, and thirdly, teacher prompts students for 

rigorously evaluating and judging their classmates‘ ideas, arguments, data-based 

inferences, and so forth. These three distinctive discursive usages of the Asks for 

Evaluation sub-role were also considerably and quantitatively differed across the 
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ABI implementations resulting in altering the amounts and the qualities of the 

student-led cognitive contributions to the classroom discourse.  

 

For instance, a considerable increase in playing out the Asks for Evaluation sub-role 

purposing promoting students for rigorously evaluating and judging their classmates‘ 

ideas, arguments, data-based inferences, the student-led utterances‘ cognitive 

pathways (RQ3) were reached to the highest levels (e.g., abstraction level: assessing 

others‘ arguments, judging others‘ observation reports, judging the credibility of a 

data source created by others, judging inductions or deductions of others). This 

finding was also supported by the analysis of researcher‘s field notes and teacher 

interview. Particularly during whole group negotiations of the ABI implementations 

when the teacher intentionally promoted the students to make rigorous judgements 

and evaluations of their classmates‘ findings, student-led responses‘ cognitive 

pathways were reached to highest points.     

 

Furthermore, a considerable increase in playing out the Asks for Evaluation sub-role 

purposing promoting students for rigorously evaluating and judging their classmates‘ 

ideas, arguments, data-based inferences positively influenced the student-led 

argument structures (RQ5) that were reached to more complicated levels. To support, 

when the teacher recurrently directed the students to respond their classmates‘ 

utterances (arguments), the students had to defense their positions, findings, ideas 

and arguments. In addition, the students had to rebut their classmates‘ positions, 

findings, ideas and arguments or to defense a counter-argument if they had an 

alternative finding regarding the phenomenon under research.  

 

When the episode analysis and the analysis of researcher‘s field notes and teacher 

interview are taken into account together, it was confirmed that when the teacher 

played out Asks for Evaluation sub-role purposing prompting students for making 

simple comparisons of two cases, instances or ideas or directing students for making 

an evaluation of a teacher-led example or ideas, an evaluative and argumentative 

classroom discourse context did not exist and this did not permit more complicated 

argument structures produced by the students. 
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Particularly understood from the analysis of researcher‘s field notes and teacher 

interview, in the case of lack of authentic conceptual, epistemological and 

ontological cognitive conflictions of the students, there was not an argumentative or 

evaluative classroom discourse context in which the students did not judge or 

evaluate their classmates‘ arguments that would reach their argument structures to 

the more sophisticated levels. In other words, the relation between a specific teacher 

discursive role as prompting the students for evaluating and judging the utterances of 

their classmates and the student-led argument structures‘ quality was moderated and 

modified by the absence/presence of the conceptual, epistemological and ontological 

cognitive conflictions of the students who acknowledged these conflictions during 

particular ABI implementations. Based on above-stated findings, in the rest of 

Discussion section, several points were discussed.  
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CHAPTER 5 

 

 

DISCUSSION 

 

5.1 Introduction  

 

The research questions of the current study were that; 

 

1. Which types of teacher discursive roles were performed by the teacher over 

the course of in class-implementations of the ABI? 

2. Which types of teacher discursive roles were played out by the teacher 

allowing enlarged quantitative cognitive contributions of the students over the 

course of the ABI implementations?  

3. What were the patterns between the teacher discursive roles and the students‘ 

cognitive pathways over the course of the ABI implementations?  

4. What were the patterns between the students‘ reasoning and the teacher‘s 

discursive roles during the ABI implementations?  

5. What were the patterns between the students‘ argument structures and the 

teacher‘s discursive roles over the course of ABI implementations?  

 

As presented and interpreted above sections, based on the research questions, there 

were several findings of the current study. In this section, the findings of the present 

study will be discussed by virtue of different theoretical perspectives. In brief, the 

discussion begins with the arguments regarding why and how the teacher played out 

a wide range of discursive roles during the ABI implementations. This discussion 

point is about RQ1. Then, the substantial influences of a specified teacher discursive 

role as giving information and evaluating the ideas on the students‘ utterances‘ 

semantic complexities and reasoning typologies are discussed in terms of different 

theoretical perspectives based upon the related studies. This discussion point is about 

RQ2 and RQ4. In addition, another particular teacher discursive role‘s (Asks for 
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Evaluation sub-role and its distinctive discursive usage purposes) impacts on the 

student-led utterances‘ cognitive pathways and argument structures are discussed. 

This discussion point is for RQ3 and RQ5. Finally, several recommendations for 

teaching, teachers, and professional development programs are offered and some 

limitations of the current research are acknowledged and presented for guiding 

further research.       

 

5.2 The Teacher Played Out a Wide Range of Discursive Roles  

 

As mentioned, the first research question of the current study was composed in order 

to reveal the presumable played out discursive roles of the teacher within a particular 

instructional approach; ABI. As shown in Figure 21, there was a wide range of 

discursive roles that were displayed by the teacher during the ABI implementations. 

In addition, three particular played out roles were consolidated for all ABI 

implementations. In other words, three consolidated discursive roles (see also Figure 

21, underlined discursive roles) were mostly performed by the teacher among other 

roles to handle all ABI implementations in this study.   

 

In a simplistic sense, detected teacher discursive roles can be classified as teacher-

centered (e.g., teacher gives information and evaluates the ideas) or learner-centered 

(e.g., teacher conduct reflective discourse). A very similar classification can be in the 

sense of monologic and dialogic orientations of the displayed discursive roles. The 

teacher‘s roles as giving information or evaluating students‘ responses based on the 

canonical knowledge of science were more monologic discursive roles (Chin, 2006, 

2007). In addition, the teacher was also able to throw the responsibility of learning 

back to the students. This was a dialogic role of the teacher (Crawford, 2000; 

Pimentel & McNeill, 2013).   

 

Detecting both dialogic and monologic teacher discursive roles may be expected for 

the ABI implementations of the current study. To explicate, ABI implementations 

were the open-ended instructional processes in which the students were generally 
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permitted by the teacher to negotiate their ideas with others (Cavagnetto, 2010; 

Cavagnetto & Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010; Prain & Hand, 

1996). In the current study, the ABI implementations were also previously structured 

that the teacher was expected to lead students to compose their own arguments 

around an in-class investigation, but, by means of around the previously defined 

research variables or research questions (Cavagnetto, 2010; Cavagnetto & Hand, 

2012). In other words, the teacher had an instructional agenda to guide and control 

the ABI implementations instructional goals such as conceptual learning, argument 

construction, and so forth.  

 

In this study, the played out teacher discursive roles in the ABI implementations 

were required more holistic and extended interpretations. Since, during the ABI 

implementations, the teacher did not perform only dialogic sides of the discursive 

roles or only monologic sides of the discursive roles. Indeed, during the ABI 

implementations, there was a clear co-existence of the monologic and the dialogic 

discursive roles to accomplish the requirements of the implementation. Put it 

differently, the teacher was able to play out a dialectical combination of dialogic and 

monologic roles instead of just displaying only dialogically-oriented and only 

monologically-oriented roles. This therefore is required a more holistic framework to 

discuss the played out teacher discursive roles in the context of this study.  

 

For holistic interpretations of the findings regarding the detected teacher discursive 

roles, first, the nature of the ABI implementations in the current study should be 

briefly introduced. Then, the detected teacher discursive roles within the flows of the 

ABI implementations are attached to a framework developed by Mortimer and Scott 

(2003) incorporating and clarifying communicative approaches of classroom 

discourse in an analytical sense.  

 

As seen in Figure 22, a well-structured ABI implementation incorporates three cyclic 

or interrelated phases: initial negotiation of meaning, experimenting and whole group 
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negotiations. In the initial negotiation of meaning, teacher and students attain many 

open-ended discursive exchanges. 

 

 

 

Figure 22. Cyclic Phases of an ABI Implementation 

 

The main purpose of the first phase of an ABI implementation is to introduce the 

scientific scene and make public ontological, epistemological and conceptual 

cognitive contradictions of students to them. Based on negotiations regarding a 

phenomenon, students are required to compose their research questions at the end of 

the initial negotiations of meaning(s). Prominent discursive purposes of a teacher in 

this stage are to show students that they should gather, analyze and interpret data to 

solve their cognitive conflictions and to lead students to compose different questions 

from other groups of students in order to augment the scope of the whole group 

negotiations in the presence of diversified research purposes (questions).  

 

In the experimenting phase, students are engaged in data collection, analysis and 

interpretation procedures. Students may draw graphics or other types of modal 

representations in order to present their data in a clearer and meaningful sense to 

their classmates. During whole group negotiations, students present their questions, 

claims and evidences to other groups and try to persuade other groups that their data 

Initial negotiation 
of meaning 

Experimenting  Whole group 
negotiations  
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collection, analysis and interpretation processes are scientifically valid and reliable; 

thus, their argument is powerful in terms of its explanatory and exploratory aspects. 

This is the brief frame of an ABI implementation and the teacher discursive roles 

found out in the current study can be illuminated or characterized with other related 

frameworks of classroom discourse. One of the evidence-based frameworks of 

classroom discourse was developed and tested by Mortimer and Scott (2003).      

        

Mortimer and Scott (2003) identified four types of communicative approaches of a 

classroom discourse that are considerably related to the three phases of the ABI 

implementations of this study and detected teacher discursive roles in each phases 

(see also Table 53). First type of communicative approach is noninteractive-

authoritative. In this sense, there is no verbal or social interaction between teacher 

and students. In addition, teacher introduces only single aspect or perspective 

regarding the topic under consideration characterizing authoritative side of this 

communicative approach. Second type of communicative approach is interactive-

authoritative. This includes verbal and social interactions between teacher and 

students (interactive), but, there is still a single aspect or perspective of the topic that 

either has been introduced by teacher or negotiated by students (authoritative). In 

noninteractive-dialogic approach, there is no verbal or social interaction between 

teacher and students, but teacher mentions about alternative or counter perspectives 

of the topic under consideration (dialogic). Lastly, in interactive-dialogic 

communicative approach, there are several verbal and social interactions between 

teacher and students, and alternative and counter perspectives and aspects of the 

topic are considered and negotiated.   

 

When three phases of the ABI approach, four types of communicative approach and 

detected teacher discursive roles are taken into consideration together, Table 53 was 

composed. In Table 53, the detected teacher discursive roles were re-classified by 

means of four classes of communicative approaches in addition to three phases of an 

ABI approach.  
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This new classification firstly showed that, in this study, the teacher did not play out 

only dialogically-oriented or only monologically-oriented discursive roles. Rather, 

the teacher attained the ABI implementations through the co-existence of the dialogic 

and the monologic discursive roles. In other words, monologic-dialogic dichotomy is 

not sufficient to explicate the sophisticated structure of the played out teacher 

discursive roles. As displayed in Table 52, an extended spectrum of teacher 

discursive roles is needed; from interactive/dialogic discursive roles to non-

interactive/authoritative discursive roles to attain an ABI implementation as shown in 

this study. 

 

Secondly, most of the detected teacher discursive roles were gathered around the area 

of interactive/dialogic discursive roles (see also Table 52). This implies that the 

teacher tried to maintain a classroom discourse in which there were more verbal and 

social interactions, and there were more than one point that was discussed or 

alternative aspects of the ideas were considered, compared and contrasted during the 

ABI implementations. In the rest of this section, the ways of overlapping the 

communicative approaches, the ABI phases and the detected teacher discursive roles 

will be discussed in the light of the current literature regarding teacher‘s discursive 

roles. 

 

In this study, during the initial negotiation of the meaning phases of the ABI 

implementations, the teacher started with gathering students‘ ideas regarding the 

content under discussion. The teacher attained this through cumulative talk in this 

study (Mercer, 2000). In this sense, the teacher collected many ideas from the 

students whether or not the student-led ideas were rational, fallacious or valuable for 

the aim of the ABI implementation (cumulative talk). In the literature, a prominent 

teacher discursive role representing cumulative talk is that the teacher pools student-

led ideas as played out in this study (e.g., McMahon, 2012). In this sense, the teacher 

prioritized the everyday social languages of the students. In other words, there was 

no space for the vocabularies of science. This means for the ABI implementations of 

this study that there was a gradual decontextualisation as the teacher guided the 
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students to talk away from the descriptions of scientific concepts (Mortimer & Scott, 

2003). To explicate, the teacher started with students‘ ideas and tended to guide them 

to a transformation in which the learned phenomena from the here-and-know of 

everyday views was relocated to the generalizable statements of science (Scott, 

1998). 

 

Table 53. Four Dimensions of the Revealed Teacher Discursive Roles for ABI 

Implementations   

 

Interactive/Dialogic Discursive Roles Interactive/Authoritative Discursive 

Roles 

ABI phase: Initial negotiation of 

meaning 

ABI phase: Experimenting  

Teacher clarifies, elaborates and probes 

ideas (e.g., request for clarification, 

expands, reformulates, embodies)* 

 

Teacher focuses learners on focal 

aspects of and encourages monitoring to 

classroom discursive events (e.g., 

focuses, monitors)* 

 

Teacher conducts reflective discourse 

(e.g., throws, asks for evaluation)* 

 

Teacher acts as challenger and seeks for 

justified reasoning (counter-arguing, 

prompts for evidence-based reasoning) 

 

Teacher models aspects of processes of 

science and speech genres 

Non-interactive/Dialogic Discursive 

Roles 

Non-interactive/Authoritative 

Discursive Roles 

ABI phase: Initial negotiation of 

meaning 

ABI phase: Whole group negotiations  

Teacher pools, summarizes and 

consolidates the ideas 

 

Teacher gives information and evaluates 

the ideas (e.g., direct lecturing, narrates, 

provides cued elicitation, affirmation, 

rejection) 

 
*These teacher discursive roles were detected as consolidated ones. 

 



 

 

263 

 

In this sense, the teacher played out several discursive roles that were embedded in 

interactive/dialogic communicative approach in order to explore or discuss the 

students‘ initial interpretations by engaging students in clarifying their ideas (e.g., 

van Zee & Minstrell, 1997a), enlarging their ideas or arguments (e.g., Chin, 2006, 

2007), throwing the responsibility of thinking and learning back to students 

(Crawford, 2000; van Zee & Minstrell, 1997b), acting as challenger, discussant and 

negotiator (e.g., McMahon, 2012; Simon et al., 2006) or encouraging and prompting 

students for justified reasoning (Christodoulou & Osborne, 2014; Jadallah et al., 

2011). 

  

In this study, during the experimenting phases of the ABI implementations, the 

teacher engaged students in a process as recontextualisation (Mortimer & Scott, 

2003). To explain, the teacher invited the students to use a more formalized social 

language (thinking and talking system), since; their (students‘) everyday social 

language (thinking and talking system) did not work well to solve the recognized and  

acknowledged cognitive conflictions that had been made public particularly during 

the initial negotiations of the ABI implementations. For instance, in the ABI 

implementations, when the teacher and the students negotiated the related variables 

to put them in their research questions to explore, the teacher was more authoritative 

with regards to discursive roles. Since, the teacher had to lead the students to use 

more related or plausible variables instead of trivial ones as the students proposed 

over the course of initial negotiations of meanings phases. As a consequence, the 

teacher had to select and accept some student-led proposals as candidate variables 

and implicitly or explicitly reject others that could not be a candidate variable to 

research into. In this case, the teacher did not implement explorative interactive-

dialogic discursive roles. Rather, she preferred to undertake interactive-authoritative 

discursive strategies in order to work with students‘ ideas (Mortimer & Scott, 2003).  

  

For instance, in Simple Machines implementation, the students proposed eight 

candidate variables to research into. However, by means of explicit negotiation, the 

teacher reduced the numbers of variables in four that were more valuable and 
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relevant to research into. Since, being eliminated four variables were not related to 

the simple machines or included unmeasurable (non-researchable) aspects. In this 

manner, the teacher played out some specific discursive roles. For instance, in a more 

authoritative sense, the teacher offered cued elicitations in order to deliver the 

message to the students that ―you proposed a more valuable and scientifically 

appropriate variable, thus, you can insert it in your research question‖ (Kawalkar & 

Vijapurkar, 2013; van Booven, 2015). In addition, the teacher focused the students‘ 

attention on main aspects of the negotiation (e.g., Kawalkar & Vijapurkar, 2013; Oh, 

2010) by eliminating other irrelevant points. Moreover, in ABI implementations, the 

teacher modelled and rehearsed the aspects of processes of science (e.g., McMahon, 

2012). For instance, the teacher directly mentioned or lectured about how the 

students‘ control the variables and attain valid and reliable measurements in an 

experimental process (Crawford, 2000; McMahon, 2012; Oh, 2010).  

 

In this study, during the whole group negotiations, the teacher displayed discursive 

roles framed in a noninteractive-authoritative communicative approach (Mortimer & 

Scott, 2003). In the ABI implementations, the teacher of course provided knowledge 

by means of direct lecturing (e.g., Edwards & Mercer, 1987), logical expositions 

(e.g., Lemke, 1990), narratives (e.g., Scott, 1998), and verbal cloze (e.g., Chin, 

2007). In reality, a lecturing teacher is not welcomed for an ABI implementation 

(Cavagnetto, 2010; Cavagnetto & Hand, 2012). But, in this study‘s ABI 

implementations, the students had already negotiated the content, provided diverse 

ideas, and provided evidence-based arguments through their data collection, analysis 

and interpretation processes to solve their cognitive challenges. Then, it was the time 

for the students to move on to the worlds of scientific thinking and talking by means 

of the teacher‘s wrap-ups and reviews. In this context, for the teacher, this might be 

more appropriate to display the discursive roles within the noninteractive-

authoritative approach in reviewing or wrapping-up previously created discourse 

(Mortimer & Scott, 2003).  
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As a whole, there are two important conclusions. Firstly, an ABI implementation 

may consist of both dialogic and monologic discursive roles of the teacher at the 

same time. Beyond, this, the co-existence of the discursive roles, is the necessity of 

an ABI implementation as shown in this study. To support, in an ABI 

implementation, the teacher should consider both students‘ everyday social language 

to trigger and maintain the initial negotiation of meaning, and then move on with the 

social language of experts or scientists to achieve students to think and talk new 

social languages scientists have developed and used. For this reason, a teacher should 

perform both more dialogic and more monologic roles in a balanced and purposeful 

way from the initial negotiations to the whole group negotiations of an ABI 

implementation.  

 

Secondly, only considering and displaying monologic roles are expectedly and 

explicitly against to the nature of ABI approach. However, only considering and 

playing out dialogic roles is also not proper for the purposes of the ABI approach. To 

advocate, if the ABI approach includes a transition from thinking and talking systems 

students have created and used to novel thinking and talking systems experts and 

scientists have constructed and used, a teacher should use both more dialogic and 

more monologic discursive roles. Since, in an ABI implementation teacher should 

start with by considering thinking and talking systems students have created and 

applied that are required more dialogic roles. On the other hand, to invite students to 

acknowledge a novel thinking and talking systems experts and scientists have 

constructed and used, a teacher should use more monologic discursive roles.  

 

This shows a tension or a rhythm or a harmony among the teacher discursive roles 

found in this study. To be clear, as revealed in this study, dialogic and monologic 

roles are not against to each other or counterparts of a teacher‘s discursive roles. 

Instead, dialogic and monologic roles are the complementary pieces of a teacher‘s 

discursive roles as revealed in this study. This discursive harmony was also revealed 

by Scott, Mortimer and Aguiar (2006) among the communicative approaches 

discussed above. Scott et al. (2009) asserted that ―a necessary tension therefore exists 
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between authoritative and dialogic approaches as dialogic exchanges are followed by 

authoritative interventions (to develop the canonical scientific view), and the 

authoritative introduction of new ideas is followed by the opportunity for dialogic 

application and exploration of those ideas. In these ways, one communicative 

approach follows from the other, authoritativeness acting as a seed for dialogicity 

and vice versa.‖ (p. 605). In this study, similar to suggestion of Scott et al. (2006), 

there existed a tension between more monologic and more dialogic discursive roles 

of the teacher during the ABI implementations as the teacher attained to make visible 

and valuable the two different social languages of different groups as learners and 

scientists or experts.                

 

5.3 The Teacher Gives Information and Evaluates the Ideas  

 

In the current study, the evaluative and knowledge provider discursive roles of the 

teacher were in action in negatively altering the students‘ utterances‘ semantic 

complexities (RQ2) and reasoning qualities (RQ4). As mentioned, the evaluative and 

knowledge provider discursive roles were used by the teacher for the same discursive 

purposes as to evaluate and advise the students after they provided a response (no 

qualitative nuances). However, sharpened changes in the quantities of the evaluative 

and knowledge provider discursive roles of the teacher were considerably influential 

in decreasing the students‘ utterances‘ semantic complexities and reasoning qualities. 

In this study, when the teacher played out more evaluative and knowledge provider 

discursive roles, the students‘ voices as their cognitive contributions were more 

interrupted. To illuminate, when the students were allowed to make more frequent 

contributions to the classroom discourse, then the qualities of their cognitive 

contributions could be enhanced (Martin & Hand, 2009, McNeill & Pimentel 2009). 

Since, in ABI implementations first the students spoke up their voice, and then they 

were able to make genuine (qualitative) cognitive contributions (e.g., semantic 

complexity and reasoning quality) to the classroom discourse. Put it differently, 

increase in the quantities of the student-led contributions was the precondition for the 
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qualitative enhancement of the student-led contributions such as evidence-based 

reasoning or relational reasoning (Martin & Hand, 2009, McNeill & Pimentel 2009).  

 

In other words, it was probable for the current study that when the students were 

overly evaluated or provided knowledge by the teacher, they withdrawn their 

possible and probable cognitive contributions to the ABI negotiations, in turn, 

anticipated intellectual contributions were inherently reduced. In this sense, Chin 

(2006, 2007) confirmed in her study that when the teacher achieved to diminish her 

evaluative moves in a certain extent, students accessed higher-order thinking as 

hypothesizing, evaluating, explaining, deducing, and predicting. On the other hand, 

when evaluative discursive moves were increased in the expository teaching of the 

teacher, the students were only able to display some primary thinking skills such as 

observing or recalling (Chin, 2006, 2007). This was also valid for the current study‘s 

findings. For instance, in a knowledge provider manner, when the teacher made data-

based and evidence-based inferences for her students during for instance Springs and 

Inclined Plane implementations, her students‘ reasoning qualities were stayed within 

lower levels such us unsupported reasoning. In other words, the student-led claims 

were not backed up due to the overuses of the evaluative and knowledge provider 

discursive roles of the teacher.   

 

Chin (2006, 2007) also reported that students‘ utterances‘ semantic complexities may 

be considerably predicted by the teacher discursive roles such as teacher evaluates 

the student-led ideas and provides canonical knowledge of science. Chin (2006, 

2007) explained the relations between the evaluative and knowledge provider 

discursive roles of the teacher and student-led utterances‘ semantic complexities as a 

(cognitive) demand issue that is thought mainly created by the teacher. According to 

the findings of Chin (2006, 2007), when the teacher shifted the third move of triadic 

dialogue (IRE) from an evaluative manner to discursively scaffolding one (IRF; F: 

follow-up questioning as a teacher discursive move), more cognitive demand was 

created on the part of students. In other words, the teacher was more demanding to 

grasp the reasoning or thinking of the students by mentioned discursive move 
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change. Students then had chances to make intellectual contributions to classroom 

discourse, since; they were cognitively demanded by the teacher.  

 

This argument of Chin (2006, 2007) was also valid for the case of this study. In the 

context of this study, when the frequencies of evaluative roles were increased by the 

teacher, the students were cognitively demanded in considerably lower levels. This 

was for instance more valid for Springs and Inclined Plane implementations. Thus, 

the students‘ responses were stayed within lower levels regarding semantic 

complexities such as ―Yes, No, I agree, I don‘t agree, I don‘t know‖.    

 

Mentioned cognitive demand argument may show itself in other formations 

regarding the relations between the evaluative and knowledge provider discursive 

roles of the teacher and student-led utterances‘ semantic complexities. In ABI 

implementations, particularly for Springs and Inclined Plane cases (low-achieving 

cases), when the teacher played out the evaluative and knowledge provider 

discursive roles in a more frequent manner, the students only provided short and 

simple responses after the teacher‘s evaluations. Then, the teacher‘s second or further 

questions or utterances based on the short and simple responses of the students were 

also simplified. Since, the students provided simplistic responses that did not give a 

chance to the teacher to make a further discursive role for an in-depth negotiation 

regarding the topic under discussion. As a whole, not only the students‘ responses 

were simplified when the teacher played out the evaluative and knowledge provider 

discursive roles, but also the teacher were seemed to simplify her further discursive 

role(s) in responding to the simplistic and short student-led responses. Thus, it can be 

asserted that there may be a reciprocal determinism between the short and the 

simplified student-led responses and the teacher‘s evaluative and knowledge provider 

discursive roles (Jadallah et al., 2011; Molinari et al., 2013; Lefstein et al. 2015).   

 

In this sense, in the study of Lefstein et al. (2015), a reciprocal relation between the 

evaluative and knowledge provider teacher discursive roles and the simplified 

student-led cognitive contributions to the classroom discourse regarding semantic 
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complexities were confirmed, similar to the findings of the current study. Lefstein et 

al. (2015) conducted a lag sequential analysis in order to define a role‘s (teacher-led) 

statistical dependencies on other utterances (student-led) and revealed many rules for 

the mentioned reciprocal determinism. First, teachers‘ feedback mechanisms (i.e., 

simple feedback vs. elaborated feedback) and questioning stills (i.e., open questions 

vs. closed questions) were fluctuated with length of pupils‘ responses (i.e., long, 

moderate, and brief responses). Secondly, teachers‘ closed questions were associated 

with pupils‘ brief responses, and pupils‘ brief responses were associated with 

teachers‘ simple feedback. Third, teachers‘ simple feedbacks were associated with 

teachers‘ closed questions. Beyond, teachers‘ open questions were associated with 

pupils‘ lengthy responses, and pupils‘ lengthy responses were associated with 

teachers‘ elaborated feedbacks.  

 

In conclusion, as revealed in this study, at the least for three reasons, the overuses of 

evaluative and knowledge provider discursive roles of the teacher caused decreasing 

the level of the students‘ utterances‘ semantic complexities and reasoning qualities. 

First, overuses of the evaluative and knowledge provider teacher discursive roles 

inhibited the student-led responses in reaching to a sufficient quantitative point 

allowing transforming them into more sophisticated semantic structures and 

reasoning typologies (Chin 2006, 2007; Jadallah et al., 2011; Molinari et al., 2013; 

Lefstein et al. 2015). Secondly, overuses of the evaluative and knowledge provider 

discursive roles of the teacher brought about lower levels of cognitive demand from 

the students, in turn; their utterances‘ semantic complexities and reasoning qualities 

were truly simplified (Martin & Hand, 2009; McNeill & Pimentel, 2009). As a third 

inference, as a result of the overuses of the evaluative and knowledge provider 

discursive roles of the teacher, the student-led responses were simplified, and the 

simplifications of the responses of the students were also simplified the teacher‘s 

further discursive role(s) as confirming a reciprocal determinism between the teacher 

discursive roles and student-led responses‘ sophistication levels.  
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As the contribution of this study to the field, the overuses of the evaluative and 

knowledge provider discursive roles of the teacher may cause a low-interanimation 

of ideas during the classroom discourses of the ABI implementations. In the sense of 

the current study, low interanimation of ideas declares that there was a discursive 

relation between the teacher and the students. However, it was stayed within limits 

due to frequent uses of the evaluative and knowledge provider discursive roles of the 

teacher. The term low-interanimation of ideas is barrowed from Mortimer and Scott 

(2003). For this study, for instance, in the context of the initial negotiations of the 

Springs case, low-interanimation of ideas meant that the teacher did not allow the 

students to freely mention about their ideas, examples, arguments, sayings, and so 

forth, in the presence of overuses of the evaluative and knowledge provider 

discursive roles. Beyond, in the presence of the overuses of the evaluative and 

knowledge provider teacher discursive roles, the teacher also did not permit the 

students to speak up the underlying reasons of their utterances (Scott et al., 2006).  

       

5.4 Teacher Conducts Reflective Discourse  

 

As mentioned, the teacher was able to perform reflective discourse by means of 

mainly playing out Throws and Asks for Evaluation sub-roles. During the ABI 

implementations, through Throws sub-role, the teacher threw the responsibility for 

thinking back to the students and the other members of the class. By means of Asks 

for Evaluation sub-role, the teacher prompted the students for evaluating and judging 

the utterances occurred during classroom discourses of the ABI implementations. 

These two sub-roles were also found within the case studies of van Zee and Minstrell 

(1997a, 1997b), van Zee (2000), van Zee et al. (2001) in the same manner detected in 

this study.  

 

Detailed analysis of reflective discursive sub-roles played out by the teacher showed 

that Asks for Evaluation sub-role was considerably responsible for the decreases and 

the increases of the students‘ cognitive pathways (RQ3) and argument constructions 

(RQ5). This argument was not valid for the Throws sub-role. Increasing and 



 

 

271 

 

decreasing quantities and changing qualities of Asks for Evaluation sub-role 

substantially particularly shifted the qualities of the students‘ cognitive pathways and 

argument constructions across the ABI implementation.  

 

The teacher had distinctive discursive usage purposes of the Asks for Evaluation sub-

role. These were asking for simple comparisons, asking for evaluating the teacher‘s 

utterances, and asking for evaluating and judging classmates‘ utterances. When the 

teacher promoted students for evaluating and judging their classmates‘ utterances, 

instead of simple comparisons, the students‘ cognitive pathways and argument 

constructions were considerably reached to the highest points. There were several 

reasons for the above-stated findings regarding Asks for Evaluation sub-role reached 

in this study.  

 

The first explanation comes from the nature of reflective discourse and its difference 

from conventional classroom discourse. Reflective discourse by means of the Asks 

for Evaluation sub-role detected in this study refers to a special and distinguished 

way of interaction between the teacher and the students, particularly among the 

students. Reflective discourse performed in this study was different from Socratic 

discourse (Chin, 2006, 2007). In classrooms, Socratic discourse is conducted ―in a 

humiliating manner, in front of company, with plenty of irony and sarcasm in‖ (c, 

1979, p. 5). However, in the ABI implementations, particularly for Fixed Pullies and 

Simple Machines cases, the teacher acknowledged and welcomed the student-led 

contributions to the classroom discourse. More importantly, the teacher accepted the 

students as co-legitimators or co-evaluators in evaluating and judging others‘ 

utterances for the sake of the progression of negotiations of the ABI implementations 

(Chin, 2006, 2007; Hogan et al., 1999; Lam et al., 2009; van Booven, 2015; van Zee 

& Minstrell, 1997a).  

 

In addition to this, Socratic teacher roles do not consist of responsiveness as the 

teacher in the ABI implementations was performing her reflective discourse in a 

responsive manner. In reality, based on the reports of Plato, Socrates conducted a 
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serial questioning that has logical flow and a person provides responses to the 

questions posed by binary utterances as Yes/No (Thomas, 1926). In contrast, during 

the ABI implementations (e.g., Fixed Pullies, Simple Machines), the teacher used 

Asks for Evaluation sub-role in a divergent sense that the students frequently 

provided responses by elaborating upon their own reasoning rather than pleasuring 

the teacher by accepting and approving her claims. Beyond, for this study, by means 

of performing Asks for Evaluation sub-role, the teacher was able to lead students to 

reason about the questions -how do we know?- and –why do we believe?- (Berland 

& Hammer, 2012; Hutchison & Hammer, 2010; Scherr & Hammer, 2009; van Zee 

and Minstrell, 1997a).  

 

In reflective discourse of the teacher during some ABI implementations (e.g., Fixed 

Pullies), she had no attempts to test the degrees of the students‘ knowledge (Lefstein, 

et al., 2015; Molinari et al., 2013). Rather, the teacher tried to reflect their thinking 

back to the students for further consideration of the foregrounding matters embedded 

in the negotiations of meanings in ABI implementations. Put it differently, the 

teacher did not decide what was correct and why in the negotiations (Cazden, 1988; 

Lemke, 1990). The teacher intentionally avoided in evaluating, affirming, confirming 

or rejecting the students‘ ideas as frequently seen in for instance Springs and Inclined 

Plane implementation (low-achieving cases). However, this does not mean that there 

were not evaluators or judgers of the proposed ideas by the students. As mentioned, 

in some ABI implementations (Fixed Pullies, Simple Machines), there were co-

evaluators and co-judgers as the students and the teacher.  

 

In conclusion, by using Asks for Evaluation sub-role purposing prompting the 

students for evaluating and judging their classmates, the teacher attained to create a 

community in which learners had rights to assess and criticize others‘ utterances. 

This was directly reflected to the students‘ cognitive pathways. A considerable 

increase in the Asks for Evaluation sub-role of the teacher purposing prompting the 

students for evaluating and judging their classmates, the students were able to attain 

assessing other‘s claims, arguments; judging and criticizing other‘s observation 
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reports; judging the credibility of data source; examining other‘s ideas; judging 

other‘s deductions; judging other‘s definitions as a part of highest levels of cognitive 

pathways of their utterances (Grimberg & Hand, 2009). 

  

A second explanation comes from interthinking as the proliferation of the student-

student interactions, particularly for Simple Machines and Fixed Pullies 

implementations. To explain, in some particular ABI implementations where Asks 

for Evaluation sub-role purposing prompting the students for evaluating and judging 

their classmates were frequently played out by the teacher, the students were thinking 

and talking with others. Beyond, the students did not only verbally and socially 

interact with their classmates; they were also interthinking (Mercer, 2010) in the 

presence of more student-student interactions. The concept of interthink means that 

people carry into effect language to integrate their intellectual resources in virtue of a 

common task such as social negotiation of meaning (Elbers, 1994; Middleton & 

Edwards, 1990; O‘Connor & Micheals, 1996). In the ABI implementations where the 

teacher asked the students for evaluating and judging their classmates‘ utterances, the 

students were engaged in the intentional creation of common knowledge (Mercer, 

2004). In this context, when assessing, evaluating, judging and criticizing their 

classmates, the students took into their classmates‘ information (e.g., their utterances, 

arguments, ideas, examples, etc.) in order to progress the scope of the negotiations. 

In other words, there had an associated or joint thinking and talking among the 

students when the teacher asked students for evaluating and judging classmates‘ 

utterances (Daniels, 2001; Mercer, 2010; Wertsch, 1985).  

 

As shown in this study, presences and absences of the joint or associated thinking 

and talking among the students were reflected substantially and positively to the 

cognitive pathways of them. In other words, there was a contingency in the prior and 

next utterances of the students, when the teacher did not any comment on the prior or 

next utterances of the students. Rather, she invited the students to evaluate and judge 

their classmates‘ utterances. As a result, by playing out Asks for Evaluation sub-role 

purposing prompting the students for evaluating and judging their classmates, the 
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teacher was able to progress the negotiation of meaning by means of student-led 

information.  

 

The term as student-led information is came up with the third explanation. Duschl 

and Gitomer (1997) advocated that ―Teachers are not used to using student 

information to guide and revise instructional decision making.‖ (p. 65). In contrast, 

for the context of this study, particularly in Simple Machines and Fixed Pullies 

implementations, the teacher was able to use student-led information to re-arrange 

the flow of the negotiations. The teacher attained considering student-led information 

in a distinctive sense from other studies, however. In the context of this study, the 

contingencies of the interactions among the members of the class as the teacher and 

the students were not mostly progressed by the efforts of the teacher. In the current 

study, the students were charged with associating their classmates‘ responses to 

others to generate a common and shared knowledge (Mercer, 2004, 2010, 2014).  

 

In the related literature, it has been found out that teachers should be able to use the 

student-led information through for instance contingent questioning. Boyd and Rubin 

(2006) reported that when participant teachers increased the contingency of their 

questions, students were able to make more intellectual contributions to the 

classroom discourse. Put it differently, Boyd and Rubins‘s (2006) fine-grained 

conversation analysis evidently verified the fact that the distinguishing characteristic 

of teacher questions that elicited student discourse was found to be their contingency 

on previous student-led utterances rather than whether they were characterized as 

open-ended or seeking-for-information (close-ended) questions.  

 

In this study, the contingency of teacher discursive roles had a different discursive 

meaning, however. As mentioned, the teacher played out follow-up questioning as in 

the form of Asks for Evaluation sub-role purposing prompting the students for 

evaluating and judging their classmates. Then, the teacher was able to cut herself out 

from the negotiations for a moment and just standing somewhere in the classroom 

and carefully monitoring the pace and the flow of the contingent student-student 
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discursive interactions until the negotiation was choked by the students. When the 

contingency of negotiations among the students were deviated, the teacher was in 

action for a while to remind the students a salient rule that they should use their 

classmates‘ information in order to maintain the negotiations. As an evident-based 

sense, this was possible in the presence of the Asks for Evaluation sub-role 

purposing prompting the students for evaluating and judging their classmates.            

 

5.5 Presence or Absence of Authentic Cognitive Conflictions of the Students  

 

As evidently presented in Findings section, when episode analysis and analysis of 

researcher‘s field notes and teacher interview are considered together, it was revealed 

that there might be a close relation between the Asks for Evaluation role purposing 

prompting the students for evaluating and judging their classmates‘ utterances and 

the student-led argument constructions. To illuminate, when the teacher played out 

the Asks for Evaluation role purposing prompting the students for evaluating and 

judging their classmates‘ utterances in a more frequent and intentional way, the 

student-led argument constructions were reached to highest points.  

 

A further and in-depth analysis also showed that the relation between a specific 

teacher discursive role (e.g., particularly Asks for Evaluation sub-role purposing 

prompting the students for evaluating and judging their classmates‘ utterances) and 

argument constructions of the students could be effected from study-based contextual 

factors: presence or absence of authentic cognitive conflictions of the students 

occurred during the ABI implementations. In other words, the relation between the 

Asks for Evaluation teacher discursive sub-role purposing prompting the students for 

evaluating and judging their classmates‘ utterances and the student-led argument 

constructions was seemed to be modified and moderated by the presence(s) or 

absence(s) of the authentic cognitive conflictions of the students. These points will 

be discussed in the rest of this section.      
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Particularly obtained from the analysis of the researcher‘s field notes and teacher 

interview, it was found out that during the ABI implementations, the absence or the 

presence of the cognitive conflictions of the students that were mainly created by the 

collective efforts of the teacher and the students, were substantially indicative 

regarding the relation between the student-led argument constructions and Asks for 

Evaluation sub-role. Particularly, embedded in the researcher‘s field notes, for 

instance during Fixed Pullies implementation, there was a clear cognitive confliction 

for the students. The cognitive confliction was acknowledged by the students. The 

students were of the idea that they might be able to resolve their conflictions by 

means of data collection, analysis and interpretation. Then, the students generated 

their arguments around their inquiry-based investigations (ABI). On the other hand, 

in other ABI implementations; for example Surface Tension and Springs, there were 

no notable and featured cognitive conflictions for the students to resolve and 

convince their classmates that their solutions had been scientifically rational and 

satisfactory.  

 

In the presence of cognitive conflictions created under the guidance of the teacher, 

the students were more motivated and triggering to make intellectual contributions as 

in the forms of argument constructions. Otherwise, it was seemed impossible to go 

further in the ABI implementations to generate data-based solutions to convince their 

classmates. To illustrate, the students had no cognitive confliction to deal with and 

readjust their understanding about a phenomena causing a cognitive challenge for 

them. As a consequence, there was no need and reasons to write up valuable research 

questions to research into, engage in experimental procedures to collect and analyze 

data, or to present obtained findings to others in a convincing or 

argumentative/evaluative sense.  

 

An explanation of above-stated interpretations may come from the meanings of 

argument generation in an ABI implementation. For the proponents of the ABI 

approach, arguments do not exist until we (e.g., students) create them (Cavagnetto, 

2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010; Prain & 
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Hand, 1996). In other words, ABI should be perceived as an instructional approach 

in which students eventually generate their arguments around an inquiry-based 

activity (Cavagnetto, 2010; Cavagnetto & Hand, 2012).  

 

In the current study‘s ABI implementations, the students were engaged in data 

collection, analysis and interpretation processes in order to create an argument. When 

the students were contradicted by the counter-arguments of the teacher and their 

classmates, they were of the idea that they had to generate stronger arguments or 

counter-arguments in order to defense their claims and persuade others regarding the 

validness their arguments or findings that were presented via or as arguments. To 

support, according to Osborne (2012) all arguments should strictly consist of 

resolution of problems or issues comes from contradictions. Bachelard (1968) made 

a similar interpretation of constructing an argument as ―Two people must first 

contradict each other if they really wish to understand each other. Truth is the child 

of argument, not of fond affinity.‖ (p. 114). When this is case, as Osborne (2012) 

stated, the end goal of the creating an argument is essential to the resolution of 

differences in the arguments or claims of the students in the ABI implementations. 

 

For the current study, the differences in the arguments (e.g., claims, ideas) of the 

students were more visible to the students through the Asks for Evaluation sub-role 

of the teacher purposing prompting the students for evaluating and judging their 

classmates‘ utterances. In a chain reaction, when there was an acknowledged 

cognitive contradiction during an ABI implementation (e.g., Fixed Pullies, Simple 

Machines for the current study), this allowed a more evaluative and argumentative 

classroom discourse context in which the students had to evaluate, judge, criticize 

and rebut their classmates‘ data-based and evidence-based arguments in the presence 

of the Asks for Evaluation sub-role of the teacher purposing prompting the students 

for evaluating and judging their classmates‘ utterances.    

 

Another explanation comes from van Eemeren and Grootendorst (2004) as they 

defined argument construction as ―verbal, social and rational activity aimed at 
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convincing a reasonable critic of the acceptability of a standpoint by putting forward 

a constellation of propositions justifying or refuting the proposition expressed in the 

standpoint.‖ (p. 1). As embedded in van Eemeren and Grootendorst‘s (2004) 

interpretation, for an argument construction, there should be justification and 

refutation procedures as substantially observed, for instance, in Simple Machines and 

Fixed Pullies implementations in which the teacher was able to make available an 

apparent conceptual, ontological or epistemological confliction for most of the class 

members. The teacher made public the cognitive conflictions of the students by 

means of the student-led evaluations and judgements that were more possible under 

the guidance of the teacher‘s particular discursive sub-role mentioned above. Put it 

differently, the student-led evaluations and judgements were likely possible, attached 

and functional in the presence of the Asks for Evaluation sub-role of the teacher 

purposing prompting the students for evaluating and judging their classmates‘ 

utterances.   

 

To explicate, the purpose of the students in particular ABI implementations (e.g., 

Simple Machines and Fixed Pullies) was to justify their claims, rigorously defense 

their claims against to refutations posed by their classmates. However, in these ABI 

implementations, the main purpose of the students and the teacher were not to refute 

or rebut a student‘s idea (claim, argument) and eliminate her or his ideas from the 

argument construction procedures. Instead, as a metaphor, the argument 

constructions of the students in these ABI implementations were seemed to be a 

process of brainstorming (Osborne, 2012). Particularly in Simple Machines and 

Fixed Pullies implementations, an array of processes in which the students 

exchanged their ideas with each other and attempted to evaluate and judge other‘s 

ideas, rather than imposing by one side of their views another. In this sense, a much 

more positive perspective of argument construction was handled in, for instance, 

Simple Machines and Fixed Pullies implementations. In this context, Cohen (1995) 

proposed that an argument construction by the collective efforts of teacher and 

students refers to a process of arguing for something without necessarily arguing or 

debating against anybody. Put it differently, especially for Simple Machines and 
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Fixed Pullies implementations, the basic end purpose of the students was to resolve 

their own contradictions and defense their resolutions by making public their data-

based findings (evidences) to others. Once again, this was more possible under the 

guidance of the teacher who was able to prompt her students for evaluating and 

judging their classmates‘ utterances. However, this argumentative or evaluative 

classroom discourse context, as found in this study, was more likely when the 

students were confronted with cognitive conflictions during particular ABI 

implementations (e.g., Simple Machines and Fixed Pullies).  

 

5.6 Implications for Teachers, Teaching and Professional Development of 

Teachers 

 

The findings of the current study were discussed above. Based on the interpretations 

and discussions, there may be implications for teachers, teaching and professional 

development programs for the sake of the learning, teaching and dissemination of the 

ABI approach. Firstly, as mentioned above, a wide range of teacher discursive roles 

were detected and defined. Teachers as the external readers of research materials 

may gain an awareness pertaining to their routine and essential discursive roles for an 

effective ABI implementation. Secondly, to achieve above-stated premier 

pedagogical target, teachers should acquire the relevant combinations of more 

monologic and more dialogic discursive roles detected in this study to cope with the 

emergent qualities (everyday social languages of students) and structural qualities 

(social languages of scientists and experts) of classrooms.  

 

However, having the knowledge of the teachers‘ discursive roles for an influential 

ABI implementation is only a very basic beginning in the development of a 

pedagogical lens for teachers to actualize a true co-construction of knowledge 

through the co-operation of all the members of the class. To extend this idea, 

Oliveira (2010) reported that many analytical parts of discursive roles of teachers 

may be directly and explicitly taught to or shared with teachers in long-term 

professional development programs. In Oliveira‘s (2010) report, the teachers were 
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introduced to analytical occurrences teacher-questioning patterns and acquainted 

about the functioning of teacher-questioning patterns (e.g., open-ended, close-ended, 

managerial, etc.). This teacher-training program provided teachers with knowledges 

and skills to advance their in-class questioning and, more importantly, they (the 

participatory teachers) became pedagogically aware of the discursive power and 

pedagogical meaning of teacher questioning. 

 

Thirdly, based on the findings of this study, it is revealed that there were both 

analytical and holistic perspectives of an ABI implementation, in terms of the 

relations between the teacher discursive roles and the students‘ cognitions. In an 

analytical sense, some specified and featured discursive roles (e.g., asks for 

evaluation and its other qualities) were found to be essential to carry out an ABI 

implementation in a more proliferating manner in terms of student-led intellectual 

contributions to the classroom discourse. In a holistic perspective, for instance, the 

absence or the presences of the cognitive conflictions of the students were found to 

be crucially effective in delivering the value and power to the teacher discursive 

roles. In this context, these and other related salient points can be shared with 

teachers and be subjected to be a part of longitudinal professional development 

programs aiming at an intersection of argument, inquiry and language such as ABI 

approach.     

 

Some specified discursive roles of the teacher (e.g., appropriate uses of asks for 

evaluation roles) were responsible in increasing the intellectual contributions of the 

students to the classroom discourse, some others were functioned in a contrast 

manner (e.g., overuses of evaluative and knowledge provider teacher discursive 

roles) across the ABI implementations. In this sense, when teachers witness that 

proposed discursive strategies during professional development programs are 

contributing to students‘ cognitive outcomes, they are liable to engage in those 

programs and undertake substantial responsibilities for newly introduced discursive 

roles (Clandinin & Connelly, 1995; Cochran-Smith & Zeichner, 2005; Cochran-

Smith, 2006; Cochran-Smith & Lytle, 1993, 2009; Spovitz & Turner, 2000). In this 
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context, as a chained sense, first a teacher learns, and students learn as the teacher 

learns more (Guskey, 2002; Huberman, 1995). As an implication, if a teacher is 

convinced that his or her particular discursive roles may influence the student-led 

cognitive contributions to classroom discourse negatively or positively, she or he 

may be more motivated and engaged to be a part of professional development 

programs aiming at enhancing their contributing discursive roles.           

 

5.7 Limitations of This Research and Implications for Future Research  

 

In this study, the collected data was analyzed by means of coding and counting, then, 

episode analysis and finally the analysis of field notes and member check teacher 

interview were attained. These procedures provided an in-depth exploration of the 

gathered data in characterizing the relations between the teacher discursive roles and 

the students‘ cognitions. In essence, frequencies and percentiles of the occurrences of 

the teacher discursive roles and the students‘ cognitive contributions to the classroom 

discourse were presented; verbal interactions between the teacher and the students 

were extracted and presented, and additional data sources as field notes and teacher 

interview were narrated by taking the requirements of an ABI implementation into 

account.  

 

Within the scope of this study, some of the teacher discursive roles were found to be 

associated with higher intellectual contributions of the students to the classroom 

discourse. In addition, some other teacher discursive roles were also found to be 

diminishing with regards to the students‘ cognitive contributions to the classroom 

discourse. In this study, however, the relations between the teacher discursive roles 

and students‘ cognition were derived from the implicit analysis approaches such as 

coding, counting, episode analysis and additional data analysis. Thus, this study‘s 

findings do not represent causational relations between the teacher discursive roles 

and the students‘ cognitions; even though there were several confirmatory and 

compensatory analysis techniques and findings.  
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For instance, in this study, there were found and evident relations between the 

teacher discursive roles and the student-led contributions to the classroom discourse. 

However, these relations do not guarantee statistical or causational ones; that kind of 

causal relations may be captured by means of lag sequential analysis (LSA) 

techniques (Bakeman & Gottman, 1997; Bakeaman & Quera, 2011). LSA techniques 

simply provide a behavior‘s dependency to other behavior in a causal manner. In 

terms of instructional context, a LSA technique can be used for the analysis of a 

teacher discursive role‘s causal impact on a student‘s response‘s cognitive level. In 

this sense, more causal statements for the relations between teacher discursive roles 

and students‘ cognitions can be statistically produced.           

   

A technical barrier occurred in this study in terms of (lag) sequential analysis 

techniques was, for instance, more data was needed to cope with 20 distinctive 

themes characterizing teacher discursive roles. When the types of themes regarding 

student-led cognitive contributions were added to teacher discursive roles in order to 

explicate the relations between teacher discursive roles and students‘ cognitions, 

more than 30 themes had been created for a LSA analysis for the sake of this study.  

 

Conducting LSA with 30 themes needed many events. Technically, performing a 

valid and reliable lag sequential analysis on this number of themes would require 

5xK
l+1

 (a valid calculation) discursive exchanges where K is the number of themes 

and l is the number of lags examined (lag +1 are two move chains [teacher>student], 

lag +2 yield three move chains [teacher>student>teacher or 

teacher>student
1
>student

2
], etc.). Therefore, analyzing 30 themes at lag +2 would 

require 135,000 and lag +3 would require over four million exchanges that were truly 

impossible for most research in this filed. Perhaps, some salient theory-driven and 

data-based themes for both teachers‘ discursive roles and students‘ cognitive 

operations were selected to run a narrower lag sequential analysis. However, it might 

cause to lose some important pieces of the data while interpreting some illustrating 

findings.  
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There are three studies (i.e., Jadallah, et. al., 2011; Molinari et al., 2013; Lefstein, et 

al. 2015) including LSA techniques to make causal inferences regarding the relations 

between the teacher discursive roles and the students‘ responses, but not the 

cognitive operations as their intellectual contributions. For further research, 

therefore, both sociocultural discourse analysis and LSA techniques can be used in 

order to make more reliable and valid inferences regarding the dependency of the 

students‘ cognitions on the teacher discursive roles.    
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APPENDICES 

 

APPENDIX-A HIGHER-ORDER CATEGORIES FOR TEACHER 

DISCURSIVE ROLES 

 

HIGHER ORDER CATEGORY-1: TEACHER GIVES INFORMATION & EVALUATES THE 

IDEAS 

TEACHER 

DISCURSIVE ROLES 

(HOLISTIC, 

SUBCATEGORY) 

INDICATORS OF THE ROLES (ANALYTICAL) 

 

 

1.1. TEACHER GIVES 

INFORMATION 

DIRECTLY 

 

Abb: Gives information 

 Teacher gives information: giving information based on 

teacher‘s idea 

 Direct lecturing 

 Logical expositions 

 Narrates 

 Verbal cloze: Pause in mid-sentence to allow students to 

verbally ‗‗fill-in-the-blanks‘‘ to complete the sentence 

 Explaining aims 

 Introducing tasks 

 Organizational instructions 

 Providing explicit directions 

 Posing instructional questions 

 

1.2.YOU SAID 

SOMETHING NEATER 

AND CLOSER TO THE 

CONTENT IN MY 

LESSON PLAN 

 

Abb: Cued-Joint 

 

 Cued elicitation of pupils‘ contribution 

 Marking the knowledge as significant and joint 

 Hinting 

 

1.3. TEACHER 

EVALUATES 

STUDENTS’ 

RESPONSES AGAINST 

TO CANONICAL 

KNOWLEDGE OF 

SCIENCE 

 

Abb: Evaluates 

 

 Cut-off: Teacher interrupts a student before he/she can 

finish his/her response 

 Affirmation-cum-Direct Instruction: affirm the answer, 

reinforce it, and then move on to further expository talk 

via direct instruction 

 Explicit Correction-Direct Instruction: explicit correction 

followed by further expounding of the normative ideas 

 Explicit/Direct affirmation 

 Explicit/Direct rejection 

 

1.4. SOFT 

AFFIRMATION OR 

EVALUATION OF 

STUDENT RESPONSES 

 

Abb: S-Evaluates 

 

 

 Accepting/acknowledging/welcoming student response(s) 

 Affirmation plus elaboration 

 Presenting aspects missed by students 
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HIGHER ORDER CATEGORY-2: TEACHER POOLS, SUMMARIZES & CONSOLIDATES 

THE IDEAS 

 

TEACHER DISCURSIVE 

ROLES (HOLISTIC, 

SUBCATEGORY) 

INDICATORS OF THE ROLES (ANALYTICAL) 

2.1. TEACHER POOLS THE 

STUDENT IDEAS 

(CONCEPTUAL & 

PROCEDURAL) WITH THE 

LOW-INTERANIMATION 

 

Abb: Pools ideas - LI 

 Pooling ideas (conceptual and procedural) 

 Exploring: is the discursive mode in which 

participants‘ ideas are probed and accepted with little, 

if any, challenge or critique  

 Ask students for ideas (open-ended) 

 Ask students for ideas (non-open-ended) 

 Ask students to infer relationships 

 Asking for inference 

 Ask students for explanations 

 Ask students for experiences (The teacher prompts 

students to share experiences that are related to the 

phenomenon under study) 

2.2. SUMMARIES THE 

PREVIOUSLY OCCURRED 

DISCURSIVE EVENTS BY 

CONSIDERING MULTIPLE 

VIEWS 

 

 

Abb: Summaries 

 Recapping previously pooled ideas 

 Review progress with the scientific story so far 

 Summarize the findings from a particular experiment 

 Recap on the activities of the previous lesson 

 Wrapping up student presentations 

 Summing up (by teacher) 

 Question-based summary: Give an overall summary 

in a question-and-answer format to consolidate the 

key points 

 Question-based outline: Present a big, broad question 

and subordinate or related questions  

 Offering reconstructive recaps  

 Foregrounding and backgrounding  

2.3. TEACHER SELECTS & 

CONTEXTUALIZE THE 

PROMINENT STUDENT 

IDEAS FROM PREVIOUSLY 

OCCURRED DISCURSIVE 

EVENTS 

 

Abb: Selects 

 Association of key words and phrases: Guide 

students to form a series of propositional statements 

to form a coherent mental framework 

 Selective summary  

 Selection and modification of pupils‘ responses  

 Presenting selected ideas from group work 

 Differentiate between ideas 

 Creating differences: promises of clarification, 

eliciting differences of opinions, using studies to 

suggest ideas, displaying counter-intuitive results, 

creating expectations   

 

2.4. CONSOLIDATION OF 

CANONICAL KNOWLEDGE 

OF SCIENCE BY TEACHER 

 

Abb: Consolidates 

 

 Consolidation: of several student responses into a 

single, coherent summary 

 Recaps and summaries of conceptual knowledge 
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HIGHER ORDER CATEGORY-3: TEACHER CLARIFIES, ELABORATES & PROBES THE 

IDEAS 

TEACHER DISCURSIVE 

ROLES (HOLISTIC, 

SUBCATEGORY) 

INDICATORS OF THE ROLES (ANALYTICAL) 

 

3.1. TEACHER ENGAGES 

STUDENTS IN 

CLARIFYING THEIR 

IDEAS OR ARGUMENTS 

 

Abb: Requests for 

clarification  

 The role of diagnostician: giving students opportunity to 

express ideas in order to discern their understandings 

 Clarify the meaning of what has just been said 

 Asking for further clarification 

 Asking for further explanation 

 Asking children to sum up 

 Ask for clarification of student ideas 

 Asking for ―Did you mean_______?‖ 

 

 

3.2. REFORMULATING & 

EXPANDING STUDENTS’ 

KNOWLEDGE or 

REASONING 

 

 

Abb
1
: Expands 

 

Abb
2
: Reformulates 

 

 Reformulating: is characterized by the transformation of 

knowledge into what is more accessible and 

understandable to participants 

 Elaboration
1
: occurs after a student‘s response in which 

the teacher gives a specific, extended meaning or 

application to a student‘s brief response 

 Elaboration
2
: is the discursive mode in which 

participants‘ current knowledge and understanding are 

further developed by virtue of new information 

 Expanding and activating students‘ background 

knowledge: providing information relevant to the 

phenomena by means of verbal questions, through 

written materials (e.g. books, worksheets, and 

information cards), or by other means such as multimedia 

records 

3.2.1. TEACHER 

PROVIDES MORE 

CONCRETE AND 

SUBSTANTIAL 

EXAMPLES FOR 

STUDENTS’ 

IMAGINATION 

 

Abb: Embodies  

 Provide concrete opportunities/analogies/metaphors/real-

life examples for student comprehensions and 

understanding and responses 

 Provide multiple opportunities/analogies/metaphors/real-

life examples for student comprehensions and 

understanding and responses  

 Provide a more understandable and comprehensible 

example/instance/ analogies/metaphors/conditions for 

student comprehensions and understanding and responses  

 Sharing teacher‘s concrete and real experiences for 

student comprehensions and understanding  

 Makes the topic under discussion more conceivable and 

imaginable for student comprehensions and 

understanding and responses    

 

3.3. TEACHER ENGAGES 

STUDENTS IN PROBING 

THEIR IDEAS & 

ARGUMENTS 

 

Abb: Probes 

 Probe: teacher asks student to expand on his/her response 

either asking for further explanation or a clarification of 

student‘s response 

 Pumping: Encourage students to provide more 

information via explicit requests 

 Extension by responsive questioning: accept the answer 

and then ask another related question or series of 

questions that build on the previous ones to extend the 
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line of conceptual thought 

 Focusing & zooming: Guide students to think at both the 

visible, macro level and at the micro or molecular level; 

or use questions that zoom ‗‗in and out,‘‘ alternating 

between a big, broad question and more specifically 

focused, subordinate questions 

 Encouraging wider response 

 Asking for elaboration 

 

 

 

HIGHER ORDER CATEGORY-4: TEACHER FOCUSES LEARNERS ON FOCAL ASPECTS 

OF & ENCOURAGES MONITORING TO CLASSROOM DISCURSIVE EVENTS 

 

TEACHER DISCURSIVE 

ROLES (HOLISTIC, 

SUBCATEGORY) 

INDICATORS OF THE ROLES (ANALYTICAL) 

4.1. FOCUSING 

STUDENTS’ ATTENTION 

ON FOCAL ASPECTS OF 

THE ACTIVITY 

 

 

Abb: Focuses 

 Prompt articulation of a focal issue by a student/a 

students‘ sayings/opinions/ideas/arguments 

 Focus attention on a particular student response 

 Driving towards the focal point 

 Focusing students‘ attention on important aspects of the 

activity 

 Ask a student to repeat an idea to capture others‘ 

focus/attention 

 Ask a student to repeat an idea to the class to capture 

others‘ focus  

 Teacher rephrase a student‘s claim or reasoning to 

capture others‘ focus  

 Rephrasing students‘ questions to capture others‘ focus 

 Enact a confirmatory exchange with a student to capture 

others‘ focus 

 Help students concentrate on the features of content 

under discussion 

 

4.2. ENCOURAGE 

STUDENTS TO 

MONITOR ABOUT 

CLASSROOM 

DISCURSIVE EVENTS 

 

Abb: Monitors  

 Prompt students for monitoring what is happening in the 

discourse NOW 

 Encourage students to monitor their understanding of a 

classmate‘s thinking 

 Backgrounding: Prompt students for monitoring what 

was happening in the discourse/processes/procedures  

 Foregrounding: Prompt students for monitoring what will 

be happening in the discourse/processes/procedures 

 Prompt for meta-discourse: the discursive mode which 

informs participants of what and how they are going to 

do in class (i.e. procedural meta-discourse) 

 Engaging students in monitoring changes in conceptions 

 Asks about mind-change 

 

 

 

 



 

 

312 

 

HIGHER ORDER CATEGORY-5: TEACHER CONDUCTS REFLECTIVE DISCOURSE 

 

TEACHER 

DISCURSIVE ROLES 

(HOLISTIC, 

SUBCATEGORY) 

INDICATORS OF THE ROLES (ANALYTICAL) 

5.1. TEACHER 

THROWS THE 

RESPONSIBILITY 

OF LEARNING 

BACK TO THE 

STUDENTS 

 

Abb: Throws 

 Prompting students for responding others‘ 

ideas/opinions/counter arguments/alternative 

arguments/sayings 

 Reflective-toss: Throws the responsibility for thinking back to 

the student and other members of the class 

 Toss back: In place of an evaluation, teacher asks for students 

to comment on a student‘s response 

 Invoking reflective thinking: Throws the responsibility for 

thinking back to the student and other members of the class 

 Reflective toss: Pose a question in response to a prior utterance 

made by the student   

 The role of motivator: Encouraging students to take 

responsibility for their own learning 

 

5.2. ENGAGE 

STUDENTS TO PUT 

THE 

LEGITIMIZATIONS 

OF THE 

EVALUATION OF 

OTHER’S 

CONCEPTUAL & 

PROCEDURAL 

DISCOURSE 

 

Abb: Asks for 

evaluation 

 

 Engage students in 

deciding/comparing/evaluating/judging/assessing 

methods/examples/instances/demonstrations/arguments/opinio

ns defined by teacher or students  

 Prompt students for evaluating proposed 

methods/results/findings/outcome/saying for themselves and 

others 

 Prompt students for evaluating alternative/different 

methods/examples/instances/demonstrations/situations defined 

by the teacher or students 

 Ask students to evaluate ideas/arguments/opinions already 

mentioned in the conversation or discourse  

 

 

 

HIGHER ORDER CATEGORY-6: TEACHER MODELS ASPECTS OF PROCESSES OF 

SCIENCE AND SPEECH GENRES 

 

TEACHER DISCURSIVE 

ROLES (HOLISTIC, 

SUBCATEGORY) 

INDICATORS OF THE ROLES (ANALYTICAL) 

6.1. MODELING & 

REHEARSING ASPECTS 

OF PROCESSES OF 

SCIENCE 

 

Abb: Models 

 

 Modelling and rehearsing aspects of 

processes/procedures/operations of science 

 Modelling how a person controls the variables in an 

experiment  

 Models how a person attain multivariable thinking 

 Modelling how a person make reliable and valid 

measurements  

 Modelling how a person triangulate their data collection  

 Modelling how a person deals with the scientific units  

 Directing students and helping them develop 

experimental strategies 

 Showing the attitudes and attributes of scientists by 
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example (i.e. questioning, claiming, evidencing) 

 Supports students in learning about scientific work 

 Formulate hypotheses involving features of content 

under discussion  

6.2. TEACHER 

ENCOURAGES NEW 

WAYS OF THINKING & 

TALKING AS SPEECH 

GENRES 

 

Abb: Speech Genres 

 Stimulating multimodal thinking: pose questions that 

involve the use of a range of thinking (e.g., verbal, 

visual, symbolic, logical-mathematical) using talk, 

diagrams, visual images, symbols, formulas, and 

calculations (as speech genres) 

 Ask students to prepare tables or graphics for 

summarizing their views  

 Visualization strategy: provide the students with greater 

benefits in constructing and communicating their 

hypotheses as compared to when only oral or written 

discourse was utilized 

 Aiding in visualization 

 Assist students in constructing their own mental models 

as graphics, tables 

 

 

HIGHER ORDER CATEGORY-7: TEACHER ACTS AS CHALLENGER and SEEKS FOR 

JUSTIFIED REASONING 

 

TEACHER DISCURSIVE 

ROLES (HOLISTIC, 

SUBCATEGORY) 

INDICATORS OF THE ROLES (ANALYTICAL) 

7.1. TEACHER ACTS AS 

CHALLENGER, 

DISCUSSANT AND 

NEGOTIATOR 

 

 

Abb: Challenges  

 Constructive challenge
1
: evaluative or neutral comments 

followed by reformulation of the question or challenge 

via another question 

 Constructive challenge
2
: pose a challenges that stimulates 

student thinking instead of giving direct corrective 

feedback 

 Prompts for debating: is the discursive mode in which 

participants with different ideas challenge and respond to 

each other usually through a series of questions and 

answers 

 Prompts for negotiating: is contrasted with debating in 

that participants who were engaged in challenge-response 

dialogues finally negotiate new meaning to resolve a 

conflict or solve a problem 

 Providing alternative points of views to challenge 

students‘ arguments  

 Urging to consider a variety of viewpoints 

 Plays devil‘s advocate: Pointing out counter-arguments, 

pointing out contradictions, pointing out flaws in the 

argument 
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7.2. TEACHER 

ENCOURAGES & 

PROMPTS FOR JUSTIFIED 

OR EVIDENCE-BASED 

REASONING 

 

Abb: Prompts for EBR 

 Checks the presence/absence of student-led evidences 

 Prompts for justifications 

 Prompts for evidences 

 Emphasizes justification 

 Encourages further justification 

 Praising the use of evidence 

 Asking for justification 

 Asking for reasoned guesses 

 

 

HIGHER ORDER CATEGORY-8 

 

TEACHER DISCURSIVE 

ROLES (HOLISTIC, 

SUBCATEGORY) 

INDICATORS OF THE ROLES (ANALYTICAL) 

8.1. TEACHER CREATES AN 

INTELLECTUALLY 

COMFORTABLE & 

FLEXIBLE CLASSROOM 

ATMOSPHERE FOR 

STUDENTS 

 

Abb: Providing Maintenance  

 

 Foster a respectful environment for statements of beliefs 

 Foster respectful environment for statements of changes 

in beliefs 

 Acknowledging and encouraging students as 

conversational partners 

 The role of collaborator: the teacher and students 

exchanging ideas, and allowing students to take on the 

role of teacher 

 Responding with neutral restatements of the preceding 

student utterances 

 Keeping neutrality 

 Invoking silence to foster student thinking 
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APPENDIX-B THE MEMBER CHECK TEACHER INTERVIEW 

PROTOCOL 

 

Sevgi Hocam,  

Sizinle 2014-2015 öğretim dönemi içerisinde 20‘yi aĢkın AraĢtırma-Temelli Bilim Öğretimi 

(ATBÖ) uygulamasına hazırlandık ve bunları bizzat sınıf içinde gerçekleĢtirdik. Tüm 

uygulamaları yedinci sınıf düzeyinde yaptık ve uygulamalarda Fen Teknoloji Dersi Öğretimi 

Müfredatını göz önünde bulundurduk. Tüm ATBÖ uygulamalarının video kayıtlarını aldık. 

Ben bir araĢtırmacı olarak video kayıtlarını yazıya çevirdim ve analiz ettim. Temelde Sevgi 

Öğretmen’in becerileri ve öğrencilerin sınıf içi diyaloğa bilişsel katkıları arasındaki 

ilişkileri inceledim. Sevgi Öğretmen tüm uygulamalarında üç tane beceriyi diğerlerine daha 

baskın bir Ģekilde sergiledi. Bu beceriler Ģunlardır:  

1) Öğrencilerin dediklerinin ardındaki asıl akıl yürütmeyi ya da düĢünceyi ortaya 

çıkarmak için derinleştirme ve açıklaştırma hamleleri,   

2) Sınıfta o anda neler olup bittiğini öğrencilere hissettirmek için sergilenen izleme ve 

odaklama hamleleri, 

3) Öğrencilerin öğrenme sorumluluğunu yükümlenmeleri için onları akranlarını 

değerlendirmeye yönlendirme hamleleridir.   

Sevgi Öğretmen‘in öne çıkan uygulamaları incelendiğinde, öğretmenin sergilediği pedagojik 

hamleler ile öğrencilerin diyaloğa biliĢsel katkılarının bir uygulamadan diğer uygulamaya 

değiĢtiği tespit edildi. Buna araĢtırmada Eşik Modeli dendi:  

 

 

 

Bu modele göre, aĢağıdan-sağdan, yukarıya-sola doğru çıktıkça, Sevgi Öğretmen‘in 

sergilediği beceriler sayesinde öğrencilerin sınıf içi diyaloğa katkıda bulunma oranları 

artmaktadır. BaĢka bir deyiĢle, en baĢarılı uygulamalar en yukarıda ve solda yer alan 
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―Makaralar‖ ve ―Kaldıraçlar‖ uygulamaları iken, daha az baĢarılı uygulamalar ise ―Yaylar‖, 

―Eğik Düzlem‖, ―Çözeltiler‖, ve ―Yüzey Gerilimi‖ olarak belirlenmiĢtir. ―IĢık ve Enerji‖ 

uygulaması ise bir geçiĢ düzeyi (orta düzeyde) uygulamasıdır. Ben bir araĢtırmacı olarak bu 

farklılaĢmanın bazı sebeplerini bulmaya çalıĢıyorum. Akıl yürütmem sonunda oluĢan soru 

ise Ģöyledir:  

 

“Eğer Sevgi Öğretmen modelde yer alan uygulamalarda bahsettiğim öne çıkan üç 

pedagojik hamleyi diğerlerine göre daha çok kullanmışsa, neden öğrencilerin sınıf içi 

diyaloğa bilişsel katkıları açısından uygulamalar arasında farklılıklar bulunmuştur?”  

“Sevgi Öğretmenin sergilediği pedagojik hamlelerin dışında, ancak tamamen sınıf içi 

uygulamalarla ilgili olan bu farklılaşmayı yaratan başka durumlar neler olabilir?    

Bu dokümanı Sevgi Öğretmen‘in ilgili model ile ilgili fikirlerini almak için oluĢturdum. 

Sevgi Öğretmenim;  

Uygulamalar şu sırada gerçekleştirilmiştir: 

1. Yaylar 

2. Eğik düzlem  

3. Kaldıraçlar  

4. Makaralar  

5. Çözeltiler  

6. Yüzey gerilimi 

7. IĢık ve enerji  

Sizce bu uygulamalar arasında neden böyle bir farklılık ve gruplaĢma olabilir? Lütfen 

sebeplerini tamamen sınıf içi uygulama anlarını düĢünerek söylemeye çalıĢınız. 

Uygulamaların üzerinden uzunca vakit geçtiği için size ekte bu uygulamaların konuĢma 

metinlerinin birebir kopyalarını gönderiyorum. Birebir metin deĢifrelerini gördüğünüzde de 

hatırlayamadığınız ya da sormak istediğiniz bir nokta olursa lütfen benimle e-mail ya da 

telefon ile iletiĢime geçiniz. DüĢünce ve fikirlerinizi lütfen aĢağıda yer alan tabloda aktarınız. 

Bilimsel bir çalışmaya katkıda bulunduğunuz için teşekkür ederim.  
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SEVGĠ ÖĞRETMENĠN BULGULAR HAKKINDAKĠ GÖRÜġLERĠ 

 

YAYLAR ATBÖ UYGULAMASI 

Neler olmuĢtu? Neden öyle olmuĢtu? 

 

EĞĠK DÜZLEM ATBÖ UYGULAMASI 

Neler olmuĢtu? Neden öyle olmuĢtu? 

 

KALDIRAÇLAR ATBÖ UYGULAMASI 

Neler olmuĢtu? Neden öyle olmuĢtu? 

MAKARALAR ATBÖ UYGULAMASI 

Neler olmuĢtu? Neden öyle olmuĢtu? 

 

ÇÖZELTĠLER ATBÖ UYGULAMASI 

Neler olmuĢtu? Neden öyle olmuĢtu? 

 

YÜZEY GERĠLĠMĠ ATBÖ UYGULAMASI 

Neler olmuĢtu? Neden öyle olmuĢtu? 

 

IġIK ve ENERJĠ ATBÖ UYGULAMASI 

Neler olmuĢtu? Neden öyle olmuĢtu? 
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APPENDIX-C TRANSLATIONS OF THE EXCERPTS IN THE TEXT FOR 

STUDENTS 

 

EXCERPT-1 

Let‘s start with a small discussion. Firstly, 

what is flexibility? 

Küçük bir tartıĢmayla 

baĢlıyoruz. Öncelikle esneklik 

nedir? 

Flexibility is the ability of things to get bigger 

or smaller. 

Esneklik bir cismin büyümesidir 

ya da küçülmesidir. 

Getting bigger, getting smaller, okay. Yes, 

Fırat? 

Büyümesidir, küçülmesidir, 

tamam. Evet Fırat? 

It is the ability of a thing, err, to change, to 

move a lot… 

Hocam bir cismin böyle ya fazla 

oynayabilmesi, hareket 

edebilmesi… 

To change, to move (s/he nods and confirms), 

yes Seher? 

Oynayabilmesi hareket 

edebilmesi (kafa sallar ve 

onaylar), evet Seher? 

It is the ability of reversion after the force 

applied by us. 

Uyguladığımız kuvvetin sonra 

tekrar eski haline geri 

dönebilmesidir. 

Yes, if it reverts to the previous state after 

some force, we call that object ________? We 

call it ―flexible‖. 

Evet, bir kuvvet uyguluyorum, 

eski haline dönüyorsa o cisme 

ne diyoruz________? Esnektir 

diyoruz. 

 

 

EXCEPRPT-2 

Reflecting, scattering, brightening… What is 

this light doing like these? 

Yansıyor, dağılıyor, 

aydınlatıyor… Neler yapıyor bu 

ıĢık böyle? 

There are fireflies, there is lamp, there is 

electricity and there is the Sun, yes. 

AteĢ böcekleri var, lamba var, 

elektrik sistemi var, güneĢ var, 

evet. 

Does it make any difference? I mean, so, does 

the thickness of the cloth make any 

difference? If so, let‘s say color and thickness 

of cloth instead of the other. 

Fark eder mi? Yani o zaman 

kumaĢın kalınlığı da etkiler mi? 

O zaman renk ve kumaĢ 

kalınlığı diyelim diğerinin 

yerine? 

Ok kids, thank you; do you have any 

questions? Then let‘s sum up our variables. 

Peki, çocuklar teĢekkür 

ediyorum var mı sorunuz, o 

zaman Ģöyle bir toparlayalım 

değiĢkenlerimizi? 
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EXCERPT-3 

If I told you to shovel the snow over there, 

what would you use? 

ġimdi Ģuradaki karı küreyin 

desem, ne ile kürersiniz? 

With a shovel. It is also one of the simple 

machines. It works like simple machines, too. 

Kürekle kazırım hocam. O da 

zaten basit makinelerdendir. 

Basit bir makineler gibi çalıĢır o 

da. 

Why did you consider it as a simple machine, 

can you explain? 

Neden basit makine olduğunu 

düĢündün, açıklar mısın? 

Because it makes our task easier. ĠĢimizi kolaylaĢtırıyor hocam 

çünkü. 

Do all the machines make things easier? Tüm makineler iĢ kolaylaĢtırır 

mı? 

No, some of them make things harder. Hayır, hocam bazıları iĢ 

zorlaĢtırır. 

Would you give an example to those which 

make things harder? 

Mesela, bir örnek verir misin 

zorlaĢtırır dediğine? 

 

EXCERPT-4 

May I comment on Mahir‘s words? Hocam ben Mahir‘in dediğine 

bir Ģey söyleyebilir miyim? 

Yes, what Mahir says is this: Mahir, can you 

repeat what you said to your friends? (Turning 

towards the whole class) 

Evet, Mahir‘in dediği de Ģu: 

Mahir ne dedin bir daha söyler 

misin sınıfa? (Tüm sınıfa 

dönerek) 

I think the one below falls, because there is 

more force of gravity. 

Hocam bence aĢağıdaki düĢer 

çünkü yer çekimi enerjisi daha 

fazla. 

This one resumes falling, but you just said its 

potential was little. 

Bu düĢmeye devam eder ama az 

önce bunun potansiyeli az 

demiĢtin az önce? 

But, this time that one is below and that one is 

above. 

Ama o hocam bu sefer de o 

aĢağıda o yukarıda. 
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EXCERPT-5 

Oil stays like this (… makes a circle with 

her/his hand). Round, stays like this different 

from the water. 

Yağ Ģu Ģekilde (...eli ile 

yuvarlak yapıyor) duruyor 

hocam. Yuvarlak böyle değiĢik 

duruyor suya göre. 

Doesn‘t it? There is a difference in its 

position? What do you think, let‘s comment 

on this? 

Değil mi? DuruĢunda da bir 

değiĢiklik var? Ne dersiniz 

arkadaĢlar, bir yorum yapın? 

  

Just now you made salt-water, it was like 

positive-negative; they pulled each other. 

Hocam biraz önce tuz-su 

yaptınız artı eksi gibiydi oldu, 

birbirlerini çektiler. 

Ok, let me tell you this: let‘s look at oil-water 

and vinegar-water solutions. At these two 

examples it will stay between two substances. 

What do you think? 

Peki, bende Ģunu söyleyeyim: 

madem yağ-su veya sirke-su 

çözeltisine bakalım. Bu iki 

örnekte de hep arasına 

giremeyecek midir? Ne 

dersiniz? 

I don‘t think so; it may stay between a little. Bence değil, biraz girebilir. 

Salt, when it is solid… When it is put into 

water it changes between liquid to gas. That‘s 

why this is a chemical event. 

Tuz, aman katıyken… Suyun 

içine atıldığında sıvıyla gaz 

arası değiĢime uğruyor. O 

yüzden cinsi değiĢtiği için bu 

olay kimyasaldır 

Do you agree with your friend? What do you 

think? 

Katılıyor musunuz 

arkadaĢınızın fikrine? Ne 

dersiniz? 

No, I completely disagree. I watch ―Survivor‖. 

There, they go into water and then they get 

dry; but salt remains. I mean, physical change 

occurs; but salt remains. 

Hayır, ben asla katılmıyorum. 

Hocam Ģimdi Survivor 

izliyorum. Orada tuzlu suyun 

içine giriyorlar hocam. Sonra 

kuruyor, altlarında tuzlar 

kalıyor. Yani fiziksel değiĢim 

oluyor; yine de tuz kalıyor. 
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EXCERPT-6 

If there are more tires on a truck, there will be 

more friction. 

Hocam bir kamyonda lastik 

daha çoksa sürtünme de daha 

fazla olacaktır. 

Ok, but let‘s think like this… Tires of a truck 

are the same: it goes on a blacktop road, it 

goes on macadam, and it goes on earth road… 

What changes? 

Tamam da bak Ģöyle 

düĢünelim... Kamyonun 

lastikleri aynı: bir asfalt yolda 

gidiyor, bir Ģose yolda gidiyor, 

biri de toprak yolda gidiyor… 

Ne değiĢti burada? 

Hmmm, the road changed. That thing 

(meaning the tires) is stable. 

Hımm, gittiği yol değiĢti. O Ģeyi 

(lastikler demek istiyor) sabit o 

zaman. 

Doesn‘t it mean that the light one arrives 

faster?! (says rebelliously) 

Öğretmenim hafif olan daha 

hızlı varmıĢ olmuyor mu?! 

(Ġsyan eder Ģekilde söylüyor…) 

Yes, let‘s look at the graphic of this moment. 

Yes, it looks as if they couldn‘t form this chart 

here, to there (meaning the graphic); the light 

one is 0,79; the heavy one is 0,81. That means 

the light one is faster. 

Evet, Ģuadaki grafiğe bir 

bakalım. Evet, buradaki tabloyu 

oraya (grafiğe demek istiyor) 

oluĢturamamıĢlar galiba, hafif 

olan 0,79; ağır olan 0,81, yani 

hafif olan daha süratli. 

  

 

EXCERPT-7 

I mean, it pulls here. Yani iĢte burayı çekiyor. 

It flowed here! Aktı ya burada! 

May I show you something? (The teacher 

spills a glass of water on glass; some of it 

flows and glides, some sticks and stays.) 

There is gravity but the water above nearly 

stands still, nearly. It is not moving down. 

Look, did it move? I mean the force of gravity 

is more than the little slope here, isn‘t it? 

Slope; it is in the position of free falling, but it 

is not moving. 

Bir Ģey gösterebilir miyim 

arkadaĢlar? (Öğretmen elindeki 

bir bardak suyu cama hızlıca 

döker, sular akar, aĢağı süzülür, 

bir kısmı yapıĢıp, kalır.) 

Yerçekimi var ama Ģu 

yukarıdakiler neredeyse 

durdular, neredeyse durdu. Hiç 

aĢağı doğru gitmiyor. Bakın 

yukarıdakiler hiç kıpırdadı mı? 

Yani yer çekimi Ģurada ki az 

eğimden daha fazla değil mi? 

Eğim yani bildiğiniz serbest 

düĢmeye bırakmıĢ haldeyiz ama 

hiç kıpırdamıyorlar. 

But it constantly moved. Ama kıpırdadılar hep. 

No, look at the above; it is not moving any. Hayır, yukarı bak hiç 
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kıpırdamıyor yukarıdakiler. 

I think, it wasn‘t that important to make it 

flow on wood… 

Bence tahtadan akıtmak o kadar 

önemli değildi… 

You say it didn‘t move outside the wood, you 

mean there is no problem. 

Zaten tahtanın dıĢına çıkmadı 

diyorsun, sıkıntı yok diyorsun. 

Since your friends have done an experiment, 

and they have found a result like this, we 

should discuss according to it; and discuss its 

cause. You, too. Which of the surfaces here 

keeps water? 

ArkadaĢlarınız böyle bir sonuç 

bulduysa buna göre tartıĢalım 

çünkü bir deney yapmıĢım 

elimde delilleri var, ölçüm 

yapmıĢlar, bence bunun 

sebebini konuĢalım. Sizde öyle. 

Burada ki yüzeylerden hangisi 

tutuyor suyu? 

Iron is the most, according to the results. En çok demir sonuçlara 

baktığımızda. 

  

 

EXCERPT-8 

Then, I want to continue with the second 

group. 

O zaman ikinci grupla devam 

etmek istiyorum. 

I experimented on the effect of granule size on 

the process of dissolution with my group. 

Öğretmenim ben grubumla 

çözünme olayına tanecik 

büyüklüğünün etkisi yaptım. 

You can turn towards your friends like this; 

let‘s do the same thing we just did; face to 

face. 

Söyle arkadaĢlarına doğru 

dönebilirsin, az önceki gibi 

yapalım mı arkadaĢlar Ģöyle 

karĢılıklı evet. 

 

EXCERPT-9 

There is spring inside that is enabling the 

stretch. Yes, GüneĢ. 

Yay var içinde, tekrar o 

esnemeyi sağlıyor. Evet GüneĢ? 

The bed. Yatak Hocam. 

Bed, ok. What is there inside the bed we 

sleep? 

Yatak, tamam. Yattığım yatağın 

içinde ne var peki? 

There are springs, which are why it is 

stretching. 

Yay var, ondan esniyor. 

There are springs, excellent. You mean we 

implement force and it stretches, then it takes 

its previous form again. 

Yay var çok güzel. Yani kuvvet 

uyguluyorum, esniyor sonra 

eski haline dönüyor. 

Sofa. Kanepe. 
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Pencil. Kalem. 

Pencil (s/he nods), yes. Kalem (baĢını sallar), evet. 

Car… Araba… 

Which part of the car, an example? Arabanın mesela nesi? 

Suspensions and shock absorbers placed on 

the tires. 

Arabanın tekerleklerindeki 

bulunan süspansiyonlar, 

amortisörler. 

Door handles! Kapı kolları! 

Door handles, nice! I push it and the door 

opens; when I release it turns to its previous 

state back. What is there in it? 

Kapı kolları, güzel! Basıyorum 

kapıya, açılıyor bırakınca tekrar 

eski haline geliyor. Peki, içinde 

ne var onun? 

 

EXCERPT-10 

Their weights, ok. What is the weight? Ağırlıkları, tamam. Ağırlık 

dediğin nedir? 

It is the mass. Kütledir. 

Are they the same; weight and mass? Ağırlık dediğimiz kütle midir? 

Weight is newton, we calculate it by newton. Newtondur ağırlık, onla ölçeriz. 

Weight is the load. Yüktür ağırlık. 

Yes, our friend has just mentioned something 

important, what is your response to him/her? 

Evet, arkadaĢınız az önce 

önemli bir Ģey söyledi. Ona 

cevaben ne söylemek istersiniz? 

The weight is newton, isn‘t it? Newton değil mi ağırlık? 

Is it newton? How is that, can you explain? Ağırlık Newton mu? Nasıl 

oluyor, açıklar mısın? 

Weight means multiplying the mass with 

gravity, I mean 10. That equals the weight. 

For example if this is 50 gr; we can learn its 

weight-newton by multiplying it with 10. But 

if it is gr, we should first convert it to kg; then 

multiply it with 10 and learn its newton. We 

should convert first. 

Hocam ağırlık kütleyi yerçekimi 

ile yani 10 ile çarpmaya denir; o 

da ağırlığa eĢittir. Mesela bu 50 

gr ise onu 10‘le çarparak onun 

kaç Newton olduğunu veya 

ağırlığını öğrenebiliriz. Ama 

gramsa mesela kilograma 

çevirip 10 ile çarparak Newton 

olarak alabiliriz. Önce çeviri 

yapmalıyız. 
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EXCERPT-11 

There can‘t be a lever without a fulcrum! All 

levers have a fulcrum. Otherwise how can we 

lift! We can‘t lift anything without a fulcrum. 

Desteksiz kaldıraç zaten olmaz 

ki ama! Bütün kaldıraçların 

desteği vardır. Yoksa nasıl 

kaldıracağız ki! Desteksiz 

kaldırılmaz hiçbir Ģey yani. 

So, we continue to face difficulties. Since 

there is no fulcrum, our work doesn‘t get 

easier like a simple machine! (talks about 

his/her own experiments) 

Dolayısıyla onun için çok 

zorlanıp yoruluyoruz. Tabi 

destek olmadığından basit 

makine gibi iĢimizde 

kolaylaĢmıyor! (Kendi 

deneylerinden bahsediyor) 

If it is not possible to have a lever without a 

fulcrum, this definitely can‘t be a lever. 

Hmmm, this lever doesn‘t have a fulcrum! So, 

this can‘t be considered as a lever! 

Hımm, bu kaldıracın desteği 

yok ki! Yani bu o zaman 

kaldıraç değil! Desteksiz 

kaldıraç olmazsa bu kesin 

kaldıraç değildir. 

Exactly, just like Ferhat said; there is no 

fulcrum. Ok, we may move the Earth, but I 

think we need a fulcrum? 

Tam Ferhat‘ın dediği gibi, 

destek yok zaten. Tamam, 

Dünyayı yerinden oynatabiliriz 

ama bir desteğe ihtiyacımız 

vardır galiba? 

Yes. There is no fulcrum here. In fact there is 

no need for the force and fulcrum to be at the 

same place. That can‘t be a lever! That way 

we would have more difficulties. 

Evet, hocam burada hiçbir 

destek yok. Zaten hem kuvvetin 

hem de desteğin aynı yerde 

olmasına gerek yok. Öyle 

kaldıraç olmaz ki! Öyle çok 

zorlanırdık hocam. 

When we try to open this door here it gets 

more difficult -…showing the hinged part of 

the door-. That‘s why the door handle was 

made to the most remote place – says meaning 

the distance between the hinge and the door 

handle-. 

Hocam yani kapıyı Ģuradan 

açmaya çalıĢtığımızda çok zor 

oluyor -…kapının menteĢeli 

kısmını gösteriyor- . Ondan iĢte 

kapının kolu oraya en uzak 

yapılmıĢ. -menteĢe ve kapı kolu 

arasındaki uzaklığı kastederek 

söylüyor- 

  

 

EXCERPT-12 

Ok, let‘s use a different liquid to see the 

difference. We put it, now, but how many 

milliliters? 

Tamam, net görmek için baĢka 

bir sıvı koyayım. Koyduk Ģu 

anda ama kaç mililitre? 

About fifty-five. Elli beĢ yaklaĢık. 
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Fifty! Elli! 

It looks like fifty milliliters? Elli mililitre gibi bu? 

It is over fifty… Elliyi geçmiĢ… 

Over fifty, ok. Are their positions the same? Elliyi geçmiĢ tamam burada ki 

duruĢ birbiri ile aynı mı? 

Different. Farklı. 

Why? Neden? 

Shapes are different. ġekiller farklı. 

  

 

EXCERPT-13 

Is there light in the room? Odada ıĢık var mı? 

Yes, there is. We can see each other, 

otherwise we couldn‘t. 

Var. Birbirimizi görüyoruz. 

Yoksa göremezdik. 

The light both reverberating and dispersing; 

and at the same time some of it is being 

absorbed. 

Hocam ıĢık hem yansıyor, hem de 

dağılıyor, hem de yansırken ve 

dağılırken bir kısmı soğruluyor. 

Reflecting, dispersing, brightening… What 

this light is doing like these? How is it 

scattering? 

Yansıyor, dağılıyor, 

aydınlatıyor… Neler yapıyor bu 

ıĢık böyle? Nasıl yayılıyor? 

It is dispersing in a direct way. Starting from 

one point and moving towards the other 

point. It doesn‘t diverge, like a single line, 

like beam. 

Doğru Ģeklinde yayılıyor. Bir 

noktadan çıkıp, öteki noktaya 

doğru. Sapmıyor yani hocam, tek 

doğru gibi, ıĢın gibi. 

  

 

EXCERPT-14 

You mean, you were able to see the 

movement. Ok, what would you like to say 

about your experiment? 

Hareketi görebilirdik diyorsun. 

Peki deneyinizle ilgili neler 

söylemek istersin? 

We asked the question of whether the 

potential energy can be transferred. For 

instance when the masses are different one 

of them pulls down while the other one pulls 

up. At that time potential pulling energy is 

increasing. Then the other one pulls it down, 

and this time its energy is increasing. We 

assumed that something like this is existing, 

our claim was that potential energy cannot 

be transferred at the reel. Our experiment 

approved our thoughts. We fixed weights of 

100 gr to both of them, and when we 

Hocam biz potansiyel enerji 

aktarılır mı diye bir soru sorduk. 

Mesela hani kütleler farklı 

olduğunda birisi aĢağı çekiyor, 

diğeri yukarı çekiyor. O zaman 

çekim potansiyel enerjisi artıyor. 

Sonra o onu aĢağı çekiyor, bu 

sefer bunun ki artıyor. Biz böyle 

bir Ģeyin var olduğunu düĢündük, 

bizim iddiamız makarada 

potansiyel enerjisi aktarılmazdı 

biz öyle bir Ģey olmayacağını 
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released them like this (as there is space 

between them) they stayed like this, there 

was no change. We tried by increasing the 

weight little by little (showing the weights 

in his/her hand). I mean we increased their 

energy, potential energy. In no way it 

showed a difference. We measured one by 

one. We concluded that potential energy 

cannot be transferred on reels. 

düĢünüyorduk. Deneyimizde 

doğru çıktı. Ġkisine de 100‘er gr 

ağırlıklar taktık, sonra Ģöyle 

bırakırsak (aralarında farklar 

olacak Ģekilde) böyle kaldı, 

değiĢim olmadı. Bunların 

(elindeki ağırlıkları göstererek) 

aralarındaki farkı azar azar 

artırarak denedik. Yani Ģeylerini 

artırdık, enerjilerini, potansiyele 

enerjilerin. Hiçbir durumda 

değiĢmedi. Tek tek ölçtük. Yani 

makaralarda çekim potansiyel 

enerjisi aktarılmıyormuĢ hepsine 

göre ona ulaĢtık. 

Did you lose the gravity! Where is the force 

of gravity? 

Kayıp mı ettin yer çekimini! 

Yerçekimi etkisi nerede? 

Yes. It seems as if there is no gravity force 

on reels (whole class smiles). 

Evet hocam... Yer çekimi diye bir 

Ģey yok gibi sanki makarada 

(bütün sınıf gülümsüyor). 

No, in fact there is gravity, but at the same 

level (s/he means because the forces or 

weights are equal) so we don‘t feel it… I 

mean there is not much difference of height 

between them, may be because of that they 

didn‘t move… May be it would change if 

we could try for infinitely times. If I had the 

chance to try, I would try like that. 

Hayır, aslında yer çekimi varda, 

aynı miktarda (kuvvetler ya da 

ağırlıklar eĢit olduğu için demek 

istiyor) etki ettiği için Ģu anda 

hissetmiyoruz… Yani çok fazla 

bir fark yok yükseklikleri 

arasında, belki ondan da hareket 

etmemiĢtir… Sonsuz uzunlukta 

denesek belki durum değiĢirdi. 

Yani deneme Ģansımız olsa ben 

öyle denerdim. 

  

 

EXCERPT-15 

Alright, but did it convince you? Peki, ikna oldun mu? 

Yes, indeed... Oldum, oldum... 

Ok, but why did you change your mind? Peki, niye fikrini değiĢtirdin? 

Because later I thought that it desolates 

when we put salt in water, and according to 

my friends… 

Çünkü öğretmenim tuzu atıyoruz 

içinde çözünüyor diye düĢündüm 

sonradan, arkadaĢlarımın da 

demesine göre… 
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EXCERPT-16 

Ok, but assuming that this slope exists, 

how can I make a measurement, since I 

want to measure the size? Should I take 

that? Or this upper limit? 

Peki, bu bombenin olduğunu 

düĢünerek ben nasıl bir ölçüm 

yapacağım yani burada hacim 

ölçmek istiyorum? ġurayı mı 

almalıyım? Yoksa Ģu üst sınırı mı 

almalıyım? 

Lower limit. Alt sınırı. 

Lower limit. Alt sınırı. 

Upper limit. Üst sınırı. 

Alright, what do you think about the cause 

of this position? 

Peki, sizce bu duruĢun nedeni ne? 

Pressure. It takes this position because of 

air pressure. 

Basınç Hocam. Hava basıncından 

dolayı böyle durabilir bu. 

I mean, have you ever thought of this 

when you put water in a glass and drink it? 

Yani Ģimdiye kadar bardağa su 

koyduk içtik falan hiç böyle 

durduğunu düĢünmüĢ müydünüz? 

That is because of pressure. // It happens 

when you hold one side of it. If you take 

your hand from that side of the pipe, it will 

disappear too (meaning the slope). 

Basınçtan dolayı oluyor 

öğretmenim. // Siz ucunu tutunca 

öyle oluyor iĢte. O borunun 

ucundan elinizi çekseniz o da 

(…bombe de) gider. 

  

 

EXCERPT-17 

Ok, let‘s change the question like this. I‘m 

lifting the same dumbbell without bending 

my arm (collaterally to the ground, the 

teacher shows the movement); and I lift by 

bending my arm just like I did before. I 

want you to compare the forces here. 

Peki, soruyu Ģöyle değiĢtirelim. 

Aynı dambılı bir kolumu bükmeden 

(yere paralel olacak Ģekilde, 

öğretmen bu hareketi gösteriyor), 

bir de önceki gibi kolumu bükerek 

kaldırıyorum? Buradaki kuvvetleri 

karĢılaĢtırmanızı istiyorum? 

When you do that like this (shows the 

action) when you bend your arm, it will be 

easier. However, when your arm is 

straight, it will be harder; because your 

arm will be in pain because of the weight. 

Hocam Ģöyle yaptığınızda (öğrenci 

elindeki cisimle bu hareketi 

yapıyor) kolunuzu büktüğünüzde 

daha kolay olacaktır. Ama kolunuz 

açıkken zordur, çünkü bir süre 

sonra kolunuz ağrıyacaktır 

ağırlıktan dolayı. 

Why does my arm get in pain? Neden kolum ağrır? 

Because you are stretching your arm and 

the distance is expanding that way. / We 

are implementing more force, it causes 

more pressure than the other one; as a 

Hocam uzatıyoruz ya ondan. Yol 

uzuyor. / Daha çok kuvvet 

uyguluyoruz, daha çok baskı 

ötekine göre, bu da tabi kolunuzu 
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result your arm aches. ağrıtır. 

I think in this way you are losing power 

but gaining from the distance. / Because 

(bending the arm) we use less force, but as 

we see we move our arm less. However, 

when we stretch our arm we use more 

force and move our arm more. This arm 

always works like this. I mean, it is the 

same as levers. When it is close to that 

thing (meaning the fulcrum), you can‘t lift 

up your friend. [S/he is responding to 

his/her friend. They agree. S/he is 

answering assuming that s/he is on a 

seesaw.] 

Hocam bence kuvvetten kayıp 

yoldan kazanç var. /Çünkü (kolu 

bükerek) daha az kuvvet uygularız 

ama gördüğümüz gibi daha kısa 

mesafeye götürürüz. Ama kol 

açıkken daha çok güç uygularız 

ama daha uzun mesafeye götürürüz. 

Bu kol iĢte her zaman böyle çalıĢır. 

Yani kaldıraçta da böyle olur. O 

Ģeye (desteğe demek istiyor) yakın 

olunca kaldıramıyorsun arkadaĢını 

[Diğer arkadaĢına cevap veriyor. 

Aynı fikirdeler. Tahterevalli de 

olduğunu varsayarak cevap 

veriyor.] 

 

 

EXCERPT-18 

Then, I am leaving once more? (Leaves 

once more and watches the students 

carefully) 

O zaman bir kez daha bırakıyorum? 

(Bir kez daha bırakır ve öğrenciler 

dikkatle izler) 

Heavy one is the one that contains more 

water in it. 

Ağır olan, içinde fazla su olan. 

There are people saying the heavy one. Evet, ağır olan var diyen var, baĢka, 

ne dersiniz arkadaĢınıza? 

I say the heavy one too. Ben de ağır diyorum. 

I say the light one. Hafif olan diyorum. 

They will fall at the same time. Aynı anda düĢerler hocam. 

Some people say ―at the same time‖. Yes, 

don‘t you have anything to say to the 

students who say ―at the say time‖? 

Aynı anda diyenler var. Evet, aynı 

anda diyenlere bir diyeceğiniz yok 

mu? 

When we leave Abant (the heavy one) and 

Erikli (the light one), Erikli moves onto 

Abant and they fall like that (stating 

his/her observations) 

Hocam Abant‘la (ağır olan) 

Erikli‘yi (hafif olan) bırakınca 

erikli Abant‘ın üzerine çıkıyor öyle 

düĢüyorlar (az önceki gözlemlerini 

aktarıyor). 

Can you release them one by one; maybe 

we can see more clearly this way? They 

may be affecting each other when they are 

so close to each other (opens his/her hands 

and shows to the teacher how he should 

release them.) 

Hocam ayrı ayrı bırakır mısınız 

belki daha net görürüz? Çünkü çok 

yakınken birbirlerini etkiliyor 

olabilir (ellerini açıyor ve 

öğretmene nasıl bırakması 

gerektiğini söylüyor.) 

Ok, I will leave them separately for the Ayrı ayrı bırakırım, tamam. Son 
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last time. Observe carefully! kez bırakıyorum. Lütfen dikkatli 

gözlemleyin! 

Erikli! The light one! (they say altogether) Hocam erikli! Hafif olan! (Hep bir 

ağızdan). 

We can assume this as thin and fat. 

Because gravity affects the fat one more 

(the bottle with more water) and it falls 

faster. 

Öğretmenim bunu zayıf ve kilolu 

olarak düĢünebiliriz. Çünkü kilolu 

olanı yer çok çeker. O da (daha 

dolu olan ĢiĢe) daha hızlı düĢer. 

 

EXCERPT-19 

Alright, is there anybody here who has 

watched baseball before? The baseball bat; 

can we consider it as a simple machine? 

Peki, sporlardan beysbolu izleyen 

var mı aranızda? Oradaki beysbol 

sopası sizce basit makine midir? 

I think, yes. Basit makinedir hocam bence. 

In my opinion, yes. With the bat we can 

hit the ball to the further. I can‘t do that 

with bare hands. And this proves that it is 

a simple machine. 

Bence evet hocam, top gelince çok 

uzağa vurabiliyoruz. Sadece elimle 

o kadar uzağa vuramam. Zaten bu 

da basit makine olduğunu gösterir. 

  

Do all the machines make things easier? Tüm makineler iĢ kolaylaĢtırır mı? 

No, some of them make things harder. Hayır, hocam bazıları iĢ zorlaĢtırır. 

For instance, can you give an example? Mesela, bir örnek verir misin 

dediğine? 

For example a sledgehammer. It is a heavy 

thing, and we have to use more power lift 

and hit with it. 

Balyoz hocam mesela. Ağır bir Ģey 

o, ona daha çok kuvvet uygulamak 

zorunda kalıyoruz, kaldırıp vurmak 

için. 

Do you think we would use a machine that 

makes things harder for us? 

Sence o zaman iĢimizi zorlaĢtıran 

bir makineyi kullanır mıyız biz? 

A sledgehammer makes things more 

difficult; but we use it. 

Hocam balyoz iĢimizi zorlaĢtırır, 

ama kullanıyoruz. 

Simple machines or the other machines, 

they are all designed to make things easier 

for us; otherwise we wouldn‘t design 

them. It is illogical. 

Hocam bence iĢi zorlaĢtıran 

makineler yapılmaz ki! Basit olsun, 

baĢka makineler olsun… Bunların 

hepsi daha kolay olması için 

sağlanır. Yoksa yani bir mantığı 

kalmıyor. 

You say that you don‘t prefer a thing 

which makes your task harder. Do you 

agree with him/her? 

Yani iĢimizi zorlaĢtıran bir Ģeyi 

çokta tercih etmem diyorsun? 
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Katılıyor musunuz dediğine? 

We can imagine something like this. We 

can‘t cut a bone with a small knife, we use 

something bigger to cut into pieces (the 

bone-in meat). But for the second 

situation, we need more power. It may 

make things difficult at the beginning, 

however it enable us to complete our task. 

Öğretmenim Ģöyle bir Ģey 

düĢünebiliriz. Kemiği kesmek için 

minik bir bıçak kullanırsak 

kesemeyiz, ama parçalamak için 

(kemikli eti) daha büyük bir Ģeyle 

parçalıyoruz. Ama onun için (ikinci 

durum için) daha fazla kuvvet 

uyguluyoruz. O belki iĢimizi baĢta 

zorlaĢtırabilir, ama öte yandan 

iĢimizi kolaylaĢtırır (iĢimizi 

yapmamızı sağlar). 

 

 

EXCERPT-20 

Getting bigger and getting smaller, 

ok. Yes Fırat? (Line-3) 

Büyümesidir, küçülmesidir, tamam. Evet 

Fırat? (Line-3) 

Height is changing. The height and 

/or angle of inclined plane affects this 

time (Line-196). 

Yükseklik değiĢiyor. Eğik düzlemin 

yüksekliği ve/yani açısı bu süreyi 

etkiliyor. (Line-196). 

Ok, you are right. They are the same 

thing. Let‘s equalize them (Line-78). 

Tamam, doğru söylüyorsun, ikisi de aynı 

Ģey, ikisini de eĢitleyelim (Line-78). 

The mass changes, ok (Line-205). Kütle değiĢtirir, tamam (Line-205). 

Exactly (Line-586). Aynen öyle (Line-586). 

Ok, molecules hold each other. I 

accept that (Line-189). 

Tamam, moleküller birbirlerini tutuyor, 

onu kabul ettim (Line-189). 

Burned in a shorter time, nice (Line-

252). 

Daha kısa sürede yandı çok güzel (Line-

252). 

 

 

EXCERPT-21 

Reverts back to the previous state… I 

can call this object ―flexible‖, can‘t 

I?(this means ―Do I understand you 

correctly?‖ ; Line-9) 

Eski haline dönüyor… Bu cisme de 

esnektir diyebiliyorum, öyle mi? 

(―Doğrumu anladım seni?‖ demek 

istiyor; Line-9) 

I didn‘t get; the light one is shorter are 

longer in terms of time? (Line-106) 

Hafif olan süre olarak daha uzun mu, 

kısa mı, anlayamadım? (Line-106) 

What do you mean by 

―mechanism‖?(Line-9) 

Düzenek derken neyi kastediyorsun? 

(Line-9) 

You say that gravity potential affects 

this one more, do you?(Line-105) 

Buna çekim potansiyel daha fazla etki 

eder diyorsun, öyle mi? (Line-105) 
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How? Can you explain a little? (Line-

382) 

Nasıl? Açıklar mısın biraz? (Line-382) 

Did you mean that its curved surface 

helps the gathering?(Line-104) 

Kavisli olduğu içinde biraz o toplanmayı 

kolaylaĢtırıyor mu demek istedin? (Line-

104) 

How do you define it or how do you 

differentiate them?(Line-104) 

Yani nasıl tanımlarsın onu ya da nasıl 

ayrım yaparsın? (Line-104) 

  

 

EXCERPT-22 

According to the thickness… I mean, 

your friend says number of turn is 

important but for example if a very 

thin spring is being wound, it changes 

some kind of things or if it is a little 

thick spring it also causes some 

changes. (Line-161) 

Ġncelik kalınlığına göre… Yani sarım 

sayısı da önemlidir ama örneğin çok ince 

bir yay sarılıyorsa o birtakım Ģeyleri 

değiĢtirir ya da sarılan yay biraz kalınsa 

değiĢebilir diyor arkadaĢınız (Line-161) 

Have you heard? S/he said they had 

different potential energies. (Line-9) 

Potansiyel enerjileri farklıdır dedi 

duydunuz mu? (Line-9) 

Look, your friend called this 

―fulcrum‖ (shows the elbow); and this 

part s/he called (the distance between 

elbow and wrist) as level arm. (Line-

94). 

Bakın arkadaĢınız Ģuraya destek dedi 

(dirseği gösteriyor), Ģuraya da (dirsek ve 

kol bileği mesafesi) kuvvet kolu dedi 

(Line-94). 

Is it just like Sezer told? Since we put 

it like that; both it and the mass have 

changed?(Line-37) 

Sezer‘in dediği gibi mi doğru hem o hem 

de kütle değiĢti böyle koyduğumuz için? 

(Line-37) 

Hımm, your friend means that it 

changes the visibility; have you 

noticed? (Line-92) 

Hımm, yani görünürlüğü de değiĢtiriyor 

mu diyor arkadaĢınız, dikkat ettiniz mi? 

(Line-92) 

Ġsmail said ―It goes down when it gets 

bigger; however, he also said ―… it 

doesn‘t go down when it is small‖? 

(Line-255) 

Ama Ġsmail dedi ki ―Büyüdükçe iniyor‖. 

Ama ―…küçükken inmiyor‖ da dedi? 

(Line-255) 

A few minutes ago Güney said ―We 

light a bulb and it starts giving light, 

and also heat‖. ―GülĢah says that first 

the filament inside the bulb starts 

getting hot, and as it get hotter 

resistance occurs.‖(Line-61). 

Biraz önce de Güney Ģöyle dedi: ―Ampul 

yakıyoruz o aydınlatmaya baĢlıyor o 

aydınlattığı için bir ısı çıkıyor‖. ―GülĢah 

da diyor ki önce diyor mesela ampulün 

ortasındaki direnç ısınmaya baĢlar o 

ısındıkça da direnç ortaya çıkar‖ diyor 

(Line-61). 
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EXCERPT-23 

I don‘t know? Seher, what would you 

like to say about your friend‘s claim? 

(Line-345) 

Bilmem ki? Ne diyorsun arkadaĢının 

iddiasına Seher? (Line-345) 

Look, s/he doesn‘t approve your 

claim… Yes, Kemal, what do you 

think? (Line-219) 

Ġddianız doğru değil diyor bak… Evet, 

Kemal, ne dersin? (Line-219) 

How can I know, yes kids what do 

you say? What is your idea? Using 

that nutcracker caused what? (Line-

16) 

Bilmem ki, ne dersiniz çocuklar? Sizce o 

ceviz kıracağını kullanması neyi getirdi 

beraberinde? (Line-16) 

But you say it would show a change? 

Orhan, would you like to give an 

answer to that? (Line-99) 

Ama bir değiĢiklik gösterir diyorsun? 

Orhan sen buna bir cevap vermek ister 

misin? (Line-99) 

I don‘t know, too. You? What would 

you like to say? (Line-29) 

Bilmiyorum bende, sizce, siz ne demek 

istersiniz? (Line-29) 

I wonder if it had an effect. I don‘t 

know, what do you think? (Line-495) 

Acaba etkilemiĢ olabilir mi? Bilmiyorum, 

siz ne dersiniz? (Line-495) 

Or, they are not the source of each 

other, I don‘t know, you say it. Is 

there a relation between them, or not? 

I mean, is it possible to make a bulb 

which gives light without heat?(Line-

81) 

Ya da birbirlerinin kaynağı değiller mi 

yani bilmiyorum, siz söyleyin. Aralarında 

bir iliĢki var mı yok mu? Yani yanıp da 

ısınmayan bir ampul olabilir mi acaba? 

(Line-81) 
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APPENDIX-D TRANSLATIONS OF THE EXCERPTS IN THE TEXT FOR 

TEACHER 

 

―Yaylarla ilgili çalıĢma bizim ilk 

çalıĢmamızdı. Öğrencilerle 

diyaloglarından daha çok öğretmen 

merkezli bir Ģekilde sürecin iĢlediğini 

sanıyorum. Daha çok onların 

düĢünmesine fırsat veya birbirleri ile 

tartıĢmasına vermeden süreç yürüdü. 

Buna eminim. Yani bir de dedikleri bana 

baĢta bilim dıĢı geldi, ben de hep 

düzelttim. Sonra biraz sustular tabii.‖ 

 

―The Springs implementation was the first 

study of us. I suppose that there was a teacher-

centered process rather than student-led 

dialogues. The process was maintained 

without giving permission students‘ thinking 

and negotiating with each other. I am sure 

about this. In the beginning, the students‘ 

utterances seemed to be non-science, so, I 

revised their sayings. Then, they kept quite 

insofar.‖       

―Yani aslında tartıĢma vardı ama iĢte 

derin değildi ya da ben 

derinleĢtiremedim. Bu nedenle biliĢsel 

olarak üst düzeye çıkmadığını 

düĢünüyorum çocukların. Yani bana 

cevap verdiler ama ben diğer soruları 

sorduğumda daha ileri gidemedi. Belki 

de doğru soruları soramadım tartıĢmayı 

ileri taĢımak için. Aslında baktığımda 

çok iyi örnekler vardı. Bence öğrenciler 

o örnekleri verebildiler ama onları 

tartıĢmanın ilerleyen kısımlarında nasıl 

kullanacaklarını tartıĢamadık aslında.‖    

 

―I mean, there was a discussion, but it was not 

in-depth, or I couldn‘t make it in-depth. 

Because of this, the pupils were not got at a 

higher cognitive level. The pupils responded to 

me, but, when I posed further questions, the 

discussion was not progressed. Perhaps, I 

could not pose the right questions to progress 

the discussion. Indeed, when I look at the 

discussion, there were better examples. Up to 

me, the students were able to provide those 

better examples, but we could not discuss how 

they would be using those for the proceeded 

parts of the discussion.‖     

―Grafik çizimlerinde de çok 

zorlandıklarını hatırlıyorum. Ben mesela 

yay sabitini konuĢabileceğimizi 

sanmıĢtım. Ben anlattım verilerden yola 

çıkarak yay sabiti bulmayı ATBÖ 

uygulamasında. Aslında ben yay 

sabitinden bahsetmiĢim Ģimdi videoya 

baktığımda. Ama pek anlamamıĢ 

gözüküyorlar. Ama iĢte anlatmıĢım ben 

direkt olarak.‖ 

 

―I remember that the pupils found graphical 

drawings difficult. For instance, I suppose that 

we would be able to mention about the spring 

constant. In the ABI implementation, I told 

about revealing the spring constant by taking 

the data into consideration. Indeed, when I 

look at the video, I lectured what the spring 

constant is. But, the pupils are seemed to not 

to comprehend it. Since, I had lectured it 

directly.‖ 

Serbest düĢme ile bağlı bir sistemin 

hareketi arasındaki iliĢkiyi açıklamayı ilk 

giriĢ argümanında (tartıĢmasında) zor 

bulmuĢtu çocuklar. ĠĢte o zaman iyi bir 

zıtlaĢma oluĢtu öğrencilerin kafasında. 

Yani iĢin içinden çıkamadılar hemen. 

Ama ön öğrenmeleri ve bilgileri ile 

tartıĢmayı güzel besleyebildiklerini 

düĢünüyorum. Bir de zaten o zıtlaĢma 

olunca öğrenciler tartıĢtılar, ben biraz 

kenarda durdum. Onlar rahatça 

konuĢtular. Hatta sizle bazen göz göze 

geldik. ĠĢte çok değiĢik bir yere 

gideceklerdi. Ama iĢte biraz engelledim 

―The pupils found it difficult to explain the 

relation between free falling and the motion of 

two attached objects (fixed pulley is implied) 

in the course of initial negotiation. There was a 

good confliction in the pupils‘ mind at that 

time. I mean they could not pull off from that 

confliction. But, I suppose that the pupils were 

able to foster the discussion by means of their 

pre-learning and knowledge. In addition, I was 

standing at the edge of the classroom when the 

students were negotiating in the presence of 

their conflictions. At that, we caught each 

other‘s eyes. I mean, they would direct the 

negotiation to an irrelevant way. But, I 



 

 
 

340 

 

ben, hep o zıtlaĢmada kaldılar. Yalnız 

hem beni hem de onları rahatsız eden bir 

Ģey oldu. Aslında çok iyi tartıĢtılar, çok 

iyi bir tartıĢma vardı ama iĢte tam 

netleĢemedik. Yani tartıĢma sanki 

sonlanmadı. Hatta bana dersten sonra da 

çok sordular baĢtaki çeliĢki ile ilgili. 

TartıĢma sonunda ―net‖ ve kendilerinden 

emin ifadeler var ama. Tabi böyle iyi bir 

tartıĢmanın sonlanmaması beni de 

çocukları da rahatsız etti. Yani biz bir 

yere varmak isterdik ama açıkta kaldı 

gibi süreç. Ama iĢte genel öğrenci 

yorumlamalarına da bakılınca her Ģey 

çok net aslında, çok iyi paylaĢıp, 

tartıĢmıĢlar.  

 

prevented that, and the pupils stayed within 

the bounds of the previous confliction. There 

was something happened disturbing me and 

the pupils. Actually, they argued elegantly, 

there was a very good discussion; yet, we did 

not become clearer for the end of the 

discussion. I mean, we could not get through. 

Even they asked many after the lesson 

(implementation) concerning previous 

confliction they held. There were clear and 

confident student-led expressions at the end of 

the discussion, however. Of course, this was 

disturbing for me and the pupils since a rather 

better discussion had not been got through. I 

mean, we desired to come to somewhere 

meaningful, but, it seemed that the process 

was out of the line. However, when I look at 

the general student-led interpretations, in real, 

everything is clear as they were able to share 

and discuss their ideas very good.‖ 

―Bu uygulamada moleküler çekimi ve 

saat camı ile içerisindeki akıĢkan 

maddenin arasındaki çekimi hayal etmek 

ve tartıĢmak öğrenciler için maalesef pek 

mümkün olmadı. Yani keĢke baĢka bir 

Ģekilde baĢlayabilseydim. Aslında 

denedim de defalarca. Ama iĢte konu çok 

soyuttu.‖  

 

―In this implementation, unfortunately, it was 

not possible to imagine and discuss the 

intermolecular forces and the attraction force 

between the watch-glass and liquid matter 

within it for the part of the students. I mean, I 

wished to have been started in a different way. 

In real, I had tried to start in different ways for 

times. But, the subject was too abstract.‖ 

―Yüzey gerilimi konusunda yapılan 

çalıĢmada öğrencilerden birçoğu 

aklındaki soru iĢaretlerini tam olarak 

gidermemiĢlerdi. Zaten deneylerde de 

çok iyi Ģeyler ummama rağmen 

geçiĢtirildi biraz. Belki de araĢtıracakları 

bir Ģeyleri yoktu, yani araĢtırmak 

istedikleri. Çünkü biz onlara cevabını 

hakikaten merak ettiğiniz bir Ģeyi 

araĢtırın diyoruz. Aslında uygulama 

geçiĢlerinde buna dikkat edilseydi baĢarı 

artacaktı. Yani nereden baĢladık, nasıl 

buraya geldik, neden bunları tartıĢtık gibi 

yerleri anlamadı öğrenciler. Dediğim gibi 

konu fazlaca soyuttu.‖ 

 

―During the Surface Tension implementation, 

most of the students were not able to make 

their questions away. I expected better 

experimental processes for the students, but 

those processes were circumvented. Perhaps 

the students had not held something in their 

mind to research into, I mean something that 

they had desired to investigate. Since, we 

mention that they should research into 

something that they really wonder about it. 

Indeed, if I had been careful in passing from 

one phase to another phase of the ABI 

implementation, the success would be higher. I 

mean, the students could not make sense how 

we start with, how we came to the point, why 

we had discussed all these, and so forth. As I 

had mentioned, the subject was overly 

abstract.‖      

―Biraz da anlattım galiba. Çünkü çok sustular. O 

zaman, yani onlar susunca ben de biraz tüyo 

vermek istedim. Bazı noktaları anlattım. Çünkü 

yoksa tartıĢma tamamen kalacaktı. Devam 

etmek için bazı noktaları onlarla paylaĢtım.‖ 

―Presumably, I lectured some. Since, they 

(students) considerably kept quiet. At this 

time, when they kept quiet, I wanted to 

provide some clues. So, I lectured some 

points. In order to maintain the discussion, I 

shared some point with them.‖ 
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APPENDIX-F TÜRKÇE ÖZET 

 

ÖĞRETMENĠN SÖYLEVSEL ROLLERĠ ĠLE ÖĞRENENLERĠN SINIF 

SÖYLEVĠNE BĠLĠġSEL KATKILARI ARASINDAKĠ ĠLĠġKĠLERĠN 

ARAġTIRILMASI 

 

1.GiriĢ  

 

Sınıf söylevi öğrenenlerin öğretmenle birlikte sosyal düzlemden, bireysel düzleme 

doğru anlamı ya da olguları müzakere edip, yapılandırıp, sonunda içselleĢtirdikleri 

bir süreçler bütünüdür (Leach & Scott 1995, 2000, 2002; Mortimer & Scott, 2003, 

Scott 1997, 1998). Sınıf söylevinde öğretmen ile öğrenenler ve öğrenenler arasında 

biliĢsel, duyuĢsal ve motivasyonel birçok sözlü ya da sözlü olmayan etkileĢim 

gerçekleĢmektedir. Bu etkileĢimlerin tamamı, fen öğretimi bağlamında ve 

kapsamında düĢünüldüğünde, kendini üç farklı düzlemde göstermektedir: araĢtırma-

sorgulama, argüman kurma ve savunma ve sosyal dillerin farklılaĢması ve 

benzeĢtirilmesi (Cavagnetto, 2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, & 

Norton-Meier, 2010).  

 

Genel itibariyle, öğrenenler bir araĢtırma-sorgulama sürecinde veri toplayıp, bunları 

analiz ederek, yorumlayarak ve diğer sınıf üyelerine kendi argümanları halinde 

sunarak bir dil-düĢünsel sistemden diğer dil-düĢünsel sisteme geçebilirler 

(Cavagnetto, 2010; Hand & Keys, 1999; Hand & Prain, 2006; Gunel, 2006; Wallace, 

et al. 2004). Bir dil-düĢünsel sistemden diğerine geçilmesi dil ve düĢünce arasındaki 

karĢılıklılığı ve belirleyiciliği belirtmektedir (Scott, 1997; Vygotsky, 1962, 1978, 

1981). KiĢiler ancak düĢünsel sistemlerinin onlara sunduğu bir dili konuĢabilirler 

(Vygotsky, 1962, 1978). Örneğin, bir öğrenen bitkilerin topraktan çeĢitli besinleri 

alarak beslendiğini düĢünebilir ve bu tip bir olguyu bu dil-düĢünsel sistemle açıklar. 

Ayrıca öğrenen bu dil-düĢünsel sisteminden memnundur. Çünkü çeĢitlenen 

gözlemleri ve deneyimleri bu yöndedir. Bu düĢünsel sisteme eĢlik edecek konuĢma 

ya da dil ―Bitkiler topraktan beslenirler‖ Ģeklinde olacaktır. Bu bir kavram yanılgısı 
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değildir, bu baĢkalarının (bilim insanları, uzmanlar, öğretmenler) dil-düĢünsel 

sistemine alternatif bir dil-düĢünsel sistemdir. Örnekse, bir bitki fizyoloğu sistematik 

veri toplayıp, analiz ederek ve bunları yorumlayarak, bitkilerin ―ototrof canlılar‖ gibi 

kendi besinlerini ürettiğini söyleyip, bu ―fotosentez‖ sürecini çeĢitli ―kimyasal 

denklemlerle‖ açıklayabilir. Görüldüğü üzere, ototrof, fotosentez, fotosentez 

denklemleri gibi bir jargon dizisi (dilsel sistem) baĢka bir düĢünsel sisteme eĢlik 

etmektedir. Bu dil-düĢünsel sistemde (bitki fizyoloğu için geçerli olan) öğrenenin dil-

düĢünsel sistemine alternatiftir (Leach & Scott 1995, 2000, 2002; Mortimer & Scott, 

2003, Scott 1997, 1998).   

 

Bu bağlamda düĢünüldüğünde, bu tez çalıĢması itibariyle öğrenme kavramı bir dil-

düĢünsel sistemden diğerine sosyal müzakereler ve içselleĢtirmeler aracılığıyla 

geçiĢin tüm yönlerini ifade eder. Genelde, bilimcilerin ya da uzmanların kullandığı 

dil-düĢünsel sistem, öğrenenlerin kullandığı günlük sosyal dillere göre daha makul, 

açıklayıcı ve daha fazla tahmin edici güce sahiptir. Bu bağlamda düĢünüldüğünde, 

pedagojik (öğretimsel) olarak bir öğretmenin yerine getirmesi gereken yükümlülük, 

öğrenenlerin kendi dil-düĢünsel sisteminden baĢlayarak, daha makul olanı 

uyumlaĢtırması ve içselleĢtirmesi noktasında çeĢitli söylevsel rolleri yerine 

getirmesidir. Öğretmen öğrenenlerin dil-düĢünsel sisteminden baĢlamalıdır, çünkü 

bunların içindeki kavramsal, epistemolojik ya da ontolojik çeliĢkileri onlara 

gösterebilirse, öğrenenler bu çeliĢkileri çözümlemek için veri toplama, analiz etme, 

yorumlama, argüman kurma ve savunma süreçlerine angaje olabileceklerdir (Leach 

& Scott 1995, 2000, 2002).    

 

Bu çalıĢma dolayısıyla sınıf içi araĢtırma-sorgulama süreçlerini, öğrenenlerin 

argüman kurma ve savunma durumlarını ve de kendi kullandıkları daha naif olabilen 

günlük sosyal dilden, daha formalize edilmiĢ baĢka bir sosyal dile geçiĢi bir bileĢke 

olarak kullanmıĢtır. Bu bileĢke bağlamında bu araĢtırmada öğretmenin 

sergileyebileceği ya da sergilemesi gereken söylevsel rolleri ile bu rollerin çeĢitli 

sergilenme oranlarının ve niteliklerinin (söylevsel kullanım amaçlarının) 

öğrenenlerin sınıf söylevine biliĢsel katkılarına etkisi derinlemesine araĢtırılmıĢtır.  
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1.1AraĢtırmanın Amacı ve Soruları  

 

Bu çalıĢmada birbiri ile bağlantılı beĢ araĢtırma sorusuna yanıt verilerek öğretmenin 

söylevsel rolleri belirlenmiĢ ve öğrenenlerin belirlenen bu roller aracılığıyla sınıf 

söylevinde ortaya koyabildikleri biliĢsel katkılar araĢtırılmıĢtır. Bu çalıĢmada 

öncelikle yukarıda bahsi geçen üçlü bileĢkeyi yansıtan bir öğretimsel yaklaĢım içinde 

sergilenebilecek öğretmen söylevsel rolleri araĢtırılmıĢtır. Üçlü bileĢkeyi yansıtan 

öğretimsel bir yaklaĢım Argüman-Temelli Bilim Öğretimi (ATBÖ) olabilir 

(Cavagnetto, 2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 

2010). Bu çalıĢmada tüm araĢtırma soruları ATBÖ‘nün gerçekleĢtirildiği öğretimsel 

bir bağlamda araĢtırılmıĢtır. ATBÖ, öğrenenlerin bir araĢtırma-sorgulama süreci 

kapsamında, cevabını hakikaten merak ettikleri araĢtırma sorularına veri ve delil 

temelli cevaplar ararken, kurdukları argümanları soru-iddia-delil dizgesi ile birbirleri 

ile paylaĢtıklarını, birbirlerini yanlıĢladıkları ve ikna etmeye çalıĢtıkları bulgulayıcı 

bir öğretimsel yaklaĢımdır (Cavagnetto, 2010; Cavagnetto & Hand, 2012; 

Cavagnetto, Hand, & Norton-Meier, 2010). Bu araĢtırmada öğretmen, araĢtırma-

sorgulama yapma ve argüman üretme-savunma süreçlerinde, öğrenenlerin belli bir 

dil-düĢünsel sistemden diğerine geçiĢini sağlarken ne gibi söylevsel rolleri sergiler 

sorusu öncelikle cevaplanmaya çalıĢılmıĢtır. Diğer bir deyiĢle, öncelikle bir fen 

öğretmeninin ATBÖ uygulamalarının bağlamına uygun ve özel olacak Ģekilde ne 

gibi söylevsel rolleri sergilemesi gerektiği araĢtırılmıĢtır.     

 

Ġkincil olarak bu çalıĢmada öğrenenlerin cevaplarının anlamsal karmaĢıklığının, 

öğretmenin söylevsel rollerine nasıl ve ne derecede bağlı olduğu anlaĢılmaya 

çalıĢılmıĢtır. Söylemlerin anlamsal karmaĢıklığı, öğrenenlerin sınıf söylevini kendi 

seslerinin varlığı açısından ne kadar baskıladığının ve öğrenen sesinin kalitesinin bir 

ölçüsünü göstermektedir. Öğrenenlerin cevaplarının anlamsal karmaĢıklığının 

artırılmasının bir yolu, onların seslerinin sınıf içi söylevi baskılamasından ileri 

gelmektedir (Martin & Hand, 2009; McNeill & Pimentel, 2010). Sonrasında, ya da 

bu nicel ön koĢul sağlandığında öğrenenlerin cevaplarının anlamsal karmaĢıklığının 

kalitesi ya da niteliği artabilmektedir. Örneğin, öğrenen cevaplarının içeriği bir sınıf 
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içi söylemde ―Evet‖ , ―Hayır‖, ―Sana katılmıyorum‖, ―Evet, ben de senin gibi 

düĢünüyorum‖ gibi daha düĢük anlamsal karmaĢıklıktan, iliĢkili düĢünme ve 

soyutlama yapma gibi daha karmaĢık anlamsal katkılara doğru değiĢebilir (Chin, 

2006; 2007; Lefstein, Snell & Israeli, 2015). Bu bağlamda, bu çalıĢmada öğretmenin 

hangi söylevsel rollerinin öğrenenlerin sınıf söylevine anlamsal katkılarının 

karmaĢıklığını artırıp azalttığı derinlemesine araĢtırılmıĢtır.  

 

Üçüncü bir araĢtırma durumu olarak öğretmenin ATBÖ uygulamalarında sergilediği 

çeĢitli söylevsel rollerin, öğrenenlerin cevaplarının biliĢsel yollarına nasıl etki ettiği 

araĢtırılmıĢtır. Öğrenenler ATBÖ uygulamalarında çeĢitli biliĢsel yolları tecrübe 

etmiĢlerdir. Örneğin öğrenenler kendi araĢtırma süreçlerinde argümanlarını 

yapılandırırken gözlemler, ölçümler ve karĢılaĢtırmalar yapmıĢlardır. Öğrenenler 

öğretmenin söylevsel rolleri aracılığıyla müzakere ettikleri olgulara yönelik basit ve 

iĢe-vuruk tanımlamalar yapmıĢlar, bu açıklamalarını çeĢitli analojilerle geliĢtirmiĢler 

ve neden-sonuç iliĢkileri kurmuĢlardır. Ötesinde öğrenenler delil-temelli bilimsel 

açıklamalarda bulunmuĢlar, tümevarımcı ve tümdengelimci genellemelere ulaĢmıĢlar 

ve bir problem durumunun ya da araĢtırma sorusunun çözümlenmesi için bağlamı 

aĢan yeni bilimsel araĢtırma yöntemleri önermiĢlerdir. Yukarıda bahsi geçen ve 

karmaĢıklığı artan bir Ģekilde verilmiĢ öğrenene ait biliĢsel yollar, ATBÖ 

uygulamalarında sıklıkla öğrenenlerce tecrübe edilmiĢtir (Grimberg & Hand, 2009) 

ve bu biliĢsel yolların çoğu eleĢtirel düĢünme becerileri ile örtüĢmektedir (Ennis, 

2002, 2004, 2011; Facione, 1990). Bu bağlamda, araĢtırmada öğretmenin ATBÖ 

uygulamalarında sergilediği bazı özellikli söylevsel rollerle, öğrenenlerin 

sergiledikleri nicelik ve nitelik açısından değiĢkenlik gösteren biliĢsel yolların 

arasındaki iliĢkiler derinlemesine araĢtırılmıĢtır.  

 

Dördüncü araĢtırma durumunda, öğrenenlerin akıl yürütme tipleri ya da kalitelerinin, 

öğretmenin söylevsel rollerinden olumlu ya da olumsuz bir Ģekilde nasıl ve ne 

derecede etkilendiği araĢtırılmıĢtır. Tüm ATBÖ uygulamalarında öğrenenler soru-

iddia-delil dizgesi kapsamında bir araĢtırma sorusu sormuĢlar, kendi araĢtırma 

soruları temelinde ön iddialar ya da ön tahminler ortaya koymuĢlar ve sorularını 
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cevaplamak ya da iddialarını test etmek amacıyla da veri toplama, analiz etme ve 

yorumlama süreçlerine angaje olmuĢlardır (Cavagnetto, Hand, & Norton-Meier, 

2010; Grimberg, Mohammed, & Hand, 2004; Hand, 2008). Akıl yürütme açısından 

bir ATBÖ uygulamasında en önemli noktalardan biri, öğrenenlerin ellerindeki ham 

verileri nasıl delile dönüĢtürdükleri ile ilgilidir (Cavagnetto, 2010). Ham veriler 

yorumlanmadığı ya da üzerinde biliĢsel bir süreç oluĢturulmadığı takdirde delillere 

dönüĢemezler. BaĢka bir deyiĢle, ATBÖ uygulamalarında öğrenenler veri toplama 

süreçlerinde, kendi ham verileri üzerinde biliĢsel bir yükümlülük aldıklarında 

verilerini delillerine dönüĢtürmektedirler (Cavagnetto, 2010; Cavagnetto & Hand, 

2012). BaĢka bir deyiĢle, deliller öğrenenler yaratana kadar yokturlar, ancak onların 

ham veriler üzerinde akıl yürütme süreçleri aracılığı ile var edilirler (Cavagnetto, 

2010; Cavagnetto & Hand, 2012; Cavagnetto, Hand, & Norton-Meier, 2010; Prain & 

Hand, 1996). Sonuç olarak, veri artı akıl yürütme süreçleri birlikte delil yaratma 

süreçlerini oluĢturmaktadırlar. Bu bağlamda, bu çalıĢmada, öğrenenlerin ATBÖ 

uygulamalarında delillerini verilerden çıkarımlar aracılığı ile oluĢtururken ne gibi 

akıl yürütme tiplerini ya da kalite düzeylerini sergilediği de öğretmenin sergilediği 

söylevsel roller bağlamında araĢtırılmıĢtır (Cavagnetto & Hand, 2012).     

 

Son olarak bu çalıĢmada öğretmenin sergilediği söylevsel roller ile öğrenenlerin 

argüman kurma-savunma kaliteleri arasındaki iliĢki derinlemesine incelenmiĢtir. Bu 

çalıĢmada, tüm ATBÖ uygulamalarında öğrenenler öğretmenin belirli söylevsel 

rolleri aracılığıyla argümanlar üretmeyi, karĢı-argümanlar ortaya koymayı, 

çürütmeler sunmayı, gerekçelendirilmiĢ ve desteklenmiĢ argümanlarla pozisyonlarını 

korumayı baĢarabilmiĢlerdir (Cavagnetto, Hand, & Norton-Meier, 2010; Grimberg, 

Mohammed, & Hand, 2004; Hand, 2008; Keys, Hand, Prain, & Collins, 1999). Bu 

bağlamda öğretmen birbirine karĢı ya da alternatifli olarak düĢünen veya argüman 

kuran öğrenenlerin söylemlerini karĢı karĢıya getirmiĢ, kendisi de bir argümanı 

savunmuĢ; taraf olmuĢ, öğrenenlerin kendisine karĢı-argümanlar sunması için de 

çeĢitli ve özellikli söylevsel roller gerçekleĢtirmiĢtir. Bu bağlamda düĢünüldüğünde 

beĢinci araĢtırma durumu, öğretmenin söylevsel rollerinin öğrenenlerin ATBÖ 



 

 
 

349 

 

uygulamalarındaki argümanlarının kalitelerine nasıl ve ne derecede yansıdığı ile 

ilgilidir. Bu çalıĢmanın tüm araĢtırma soruları aĢağıda listelenmiĢtir:  

 

1) ATBÖ‘nün sınıf içi uygulamalarında öğretmen tarafından hangi söylevsel 

roller sergilenmiĢtir? 

2) ATBÖ‘nün sınıf içi uygulamalarında öğretmenin sergilediği söylevsel roller 

öğrenenlerin cevaplarının anlamsal karmaĢıklığını nasıl ve ne derecede 

etkilemiĢtir?  

3) ATBÖ‘nün sınıf içi uygulamalarında öğrenenlerin sergiledikleri biliĢsel 

yollarla öğretmenin sergilediği söylevsel roller arasındaki iliĢki örüntüleri 

nelerdir?    

4) ATBÖ‘nün sınıf içi uygulamalarında öğrenenlerin ortaya koydukları akıl 

yürütme tipleri ile öğretmenin sergilediği söylevsel roller arasındaki iliĢki 

örüntüleri nelerdir?    

5) ATBÖ‘nün sınıf içi uygulamalarında öğrenenlerin oluĢturdukları 

argümanlarla öğretmenin sergilediği söylevsel roller arasındaki iliĢki 

örüntüleri nelerdir?    

        

2.Yöntem  

 

2.1 AraĢtırma Deseni ve Katılımcılar  

 

Bu çalıĢma temel bir nitel çalıĢmadır (Creswell, 1998; Lincoln & Guba, 1985). 

Temelde, öğretmenin sergilediği söylevsel roller ve öğrenenlerin bu roller aracılığı 

ile sınıf söylevine yapabildikleri biliĢsel katkılar kendi bağlamı içinde ve nitel bir 

perspektifte incelenmiĢtir (Merriam, 1998). ÇalıĢmanın nitel bir perspektifte 

ilerletilmesi, farklı ATBÖ uygulamalarındaki değiĢen öğretmen söylevsel rollerinin 

öğrenenlerin sınıf söylevine biliĢsel katkılarına ne gibi olumlu ya da olumsuz 

etkilerde bulunduğunun araĢtırılmasına izin vermiĢtir (Merriam, 1998). Bu bağlamda, 

her bir ATBÖ uygulaması bir durum olarak düĢünülmüĢ, bu farklı durumlar (ATBÖ 

uygulamaları) öğretmen söylevsel rolleri ve öğrenen biliĢsel katkıları arasındaki 
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ortaya çıkması düĢünülen ve değiĢkenlik gösterecek muhtemel iliĢkilerin 

derinlemesine incelenmesi amacıyla karĢılaĢtırılmıĢtır.  

 

Bu araĢtırmanın katılımcılarını 2014-2015 eğitim-öğretim yılında 7. sınıf düzeyinde 

olan, 19 öğrenci (Kız=12, Erkek=7) ve 12 yıllık tecrübeye sahip olan bir fen ve 

teknoloji dersi öğretmeni oluĢturmuĢtur. Öğrenenlerin yaĢları 13-14 arasında 

değiĢmektedir. ATBÖ uygulamaları özel bir okulda yapılmıĢtır. Katılımcı 

öğrenenlerin sınıfı ortalama düzeyde baĢarılı bir sınıf olarak görülmektedir. 

Öğretmen, bu çalıĢmanın veri toplama sürecinin bağlamını oluĢturan uluslararası bir 

proje aracılığıyla gönüllülük esası itibariyle süreçlere dâhil edilmiĢtir. Projenin 

uygulamaları ve sınıf-içi profesyonel desteklerin sağlandığı süreçlerde öğretmenin 

ATBÖ uygulamalarına karĢı istekli ve süreçleri oldukça destekleyici olduğu 

görülmüĢtür. Öğretmen fizik öğretmenliği bölümünden mezundur, ortaokul 

düzeyinde 12 yıllık fen öğretimi tecrübesine sahiptir, çeĢitli idari görevlerle 

bulunmuĢtur ve bundan önce sosyal eĢ-oluĢturmacı bağlamı benimseyen, ATBÖ gibi 

yaklaĢımların merkeze alındığı herhangi bir mesleki geliĢim programına 

katılmamıĢtır ya da bu tipte bir profesyonel destek almamıĢtır.         

 

2.2 ATBÖ Uygulamaları ve Ġçeriği  

 

Bu çalıĢmada 22 ATBÖ uygulaması hem veri toplama süreçlerinin gerçekleĢtirilmesi 

hem de öğretmenin ATBÖ yaklaĢımını rutin bir Ģekilde sınıf içi pratiklerine 

yansıtması amacıyla gerçekleĢtirilmiĢtir. GüncellenmemiĢ öğretim programı (2014-

2015) temel alınarak Kuvvet ve Hareket, Madde ve Özellikleri ve IĢık ve Enerji 

ünitelere ait çeĢitli konularda toplamda 44 saati bulan ATBÖ uygulamaları 

gerçekleĢtirilmiĢtir. Bu uygulamalar 2014-2015 mevcut öğretim programında yer 

alan ve yedinci sınıf düzeyinde bulunan toplamda 78 kazanımın 37‘sini (% 47.4) 

kapsamaktadır.   

 

Veri toplama süreçlerinin temelini ya da asıl bağlamını oluĢturan ATBÖ 

uygulamaları temelde birbirine bağlı üç, aĢamada gerçekleĢtirilmiĢtir. Bu üç aĢama 
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Ģu Ģekildedir: anlamın baĢlangıç sosyal müzakeresi, deneysel süreçler ve tüm grup 

müzakereleridir. Ġlk aĢamada, öğretmen öğrenenlerle birlikte, öğretim programında 

yer alan çeĢitli olgulara (enerji, kuvvet, hareket, ıĢık, yansıma, çözünme, moleküller 

arası bağlantılar, vb.) yönelik onların dil-düĢünsel sistemlerini açığa çıkaracak açık 

uçlu müzakereler gerçekleĢtirmiĢtir. Bu sürecin en önemli amacı, öğretmen 

tarafından öğrenenlere onların dil-düĢünsel sistemlerine gömülmüĢ olan kavramsal, 

epistemolojik ve ontolojik çeliĢkilerin gösterilmesi ve bu tipte çeliĢkileri 

çözümlemenin en iyi yollarından birisinin veri toplama-analiz etme-yorumlama ve 

bu süreçlerde argümanlar kurma olduğuna öğrenenlerin ikna edilmesidir. Buna ek 

olarak, ilk ATBÖ aĢamasının sonuna doğru öğrenenler üzerine derinlemesine 

müzakere ettikleri olgulara ait araĢtırma değiĢkenleri yeniden müzakere edip, çeĢitli 

araĢtırma soruları içine bu değiĢkenleri yerleĢtirerek, cevabını hakikaten merak 

ettikleri araĢtırma sorularını oluĢtururlar. Bu anlamda öğretmen öğrenen sorularını en 

üst derecede çeĢitlendirmeli, aynı değiĢkenlerle ilgilenen öğrencilerin sorularının 

değiĢtirilmesi ya da geniĢletilmesi için çeĢitli söylevsel rolleri yerine getirmelidir 

(Cavagnetto, 2010; Cavagnetto & Hand, 2012).  

 

Ġkinci aĢamada birinci aĢamada müzakere temelli oluĢturulan araĢtırma sorularını 

yanıtlamak üzere, öğrenenler çeĢitli deneysel düzenekler kurgularlar. Bu süreçlerde 

öğretmen öğrencilerle verilerin nasıl toplanması gerektiğini, güvenilir verilerin nasıl 

toplanabileceğini, geçerli bir veri toplama sürecinin nasıl inĢa edildiğini, çok 

değiĢkenli akıl yürütmenin bilimsel çıktılar açısından taĢıdığı önemi sürekli 

müzakere eder, bu müzakerelerden çıkan sonuçların öğrenenlerin deneysel 

pratiklerine yansımasını amaçlar. Ġkinci aĢamanın sonunda öğrenenler soru-iddia-

delil süreçlerini tamamlarlar ve verilerini yorumlayarak tüm grup tartıĢmasında 

diğerlerini ikna etmek üzere delil-temelli argümanlarını oluĢtururlar.  

 

ATBÖ uygulamasının son aĢaması ise, diğer iki aĢama ile bağlantılı olacak Ģekilde, 

grupların delil-temelli açıklamalarını sunduğu ve savunduğu bir tüm grup müzakeresi 

olarak ilerletilir. Bu bağlamda öğrenenler oluĢturdukları argümanların açıklayıcılık 

ve tahmin edicilik bakımından güçlü ve zayıf yanlarını veri-temelli olarak müzakere 
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ederler. Burada amaç diğerlerinin argümanlarını yanlıĢlamak ve yok saymak değil, 

müzakerenin olgusal, kavramsal, epistemolojik ve ontolojik açıdan bir yerlere 

ulaĢabilmesinin yollarının açılmasıdır. Öğretmen bu esnada çalıĢma gruplarının 

birbirlerinin argümanlarının değerlendirilmesinin yollarını açmak amacıyla çeĢitli 

söylevsel rolleri icra etmektedir (Cavagnetto, 2010; Cavagnetto & Hand, 2012; 

Cavagnetto, Hand, & Norton-Meier, 2010). Özetle, tüm ATBÖ uygulamaları temelde 

bu üç, birbiri içine geçmiĢ müzakeresel döngüyü içererek ve yineleyerek 

gerçekleĢtirilmiĢtir.    

 

2.3 Veri Toplama Araçları ve Süreçleri 

 

Bu çalıĢmada üç tipte farklı veri toplanmıĢtır. Bunlar (i) sınıf-içi ATBÖ 

uygulamalarının video kayıtları, (ii) araĢtırmacı alan notları ve (iii) öğretmenle 

yapılan görüĢmedir. Video kayıtları tüm araĢtırma sorularına cevap verecek verilerin 

sağlanması amacıyla toplanmıĢtır. Dolayısıyla video kayıtları bu çalıĢma adına 

birincil veri kaynağıdır. Öğretmenin her söylevsel rolünün kaydedilmesi ve 

öğrenenlerin tüm biliĢsel katkılarının yakalanabilmesi için ATBÖ uygulamalarının 

video kayıtları kullanılmıĢtır. 11 farklı ATBÖ uygulamasının, 22 video kaydı 

gerçekleĢtirilmiĢtir. Her farklı ATBÖ uygulaması (n = 11) okulun farklı bir 

Ģubesinde gerçekleĢtirilmiĢtir (7A, 7B). Uygulamalardan 10 tanesi (7)A Ģubesinde 

gerçekleĢtirilmiĢtir. Ġlk uygulamalarda gözlemlenen durumlar öğretmen ve 

araĢtırmacı tarafından diğer uygulamalar (7B Ģubesi; n = 12) öncesinde müzakere 

edilmiĢ; eksiklikler, uygulamaların iyi ve çalıĢmayan yönleri not edilip, tartıĢılmıĢ ve 

sonraki uygulamalara müzakereye konu olan durumlar göz önünde bulundurularak 

baĢlanmıĢtır. Böylelikle daha iyi ATBÖ uygulamaları yapma fırsatı bulan 

öğretmenin sergilemesi muhtemel söylevsel rolleri ve öğrenenlerin cevaplarının 

anlamsal karmaĢıklıkları, biliĢsel yolları, akıl yürütme tipleri/kaliteleri ve argüman 

kurma-savunma kaliteleri analitik bir biçimde sistematik gözlem verisi olarak 

kaydedilebilmiĢtir (Mercer, 2004, 2010; Mercer & Dawes, 2014).   
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Video kayıtlarına ek olarak, araĢtırmacı alan notları ve öğretmenle yapılan 

görüĢmede bu çalıĢmada ikincil veriler olarak kullanılmıĢtır. Ġkincil veri 

kaynaklarının analiz edilmesi ile ATBÖ uygulamalarında öğretmenin söylevsel 

rolleri ile öğrenenlerin biliĢsel katkıları arasında keĢfedilmiĢ olan farklılıklar ve 

benzerliklerin nedenleri araĢtırılmıĢtır ve açıklanmaya çalıĢılmıĢtır. BaĢka bir 

deyiĢle, örneğin dördüncü ATBÖ uygulaması ile beĢinci ATBÖ uygulaması 

arasındaki öğrenenlerin sınıf söylevine biliĢsel katkıları açısından oluĢan bağlam 

temelli farklılıklar, ikincil veri kaynaklarının analiz edilmesi ve yorumlanması ile 

daha net bir Ģekilde açıklanabilmiĢtir. Dolayısıyla ikincil veri kaynaklarına ihtiyaç 

duyulmuĢtur.         

 

2.4 Veri Analizi Süreçleri 

 

Bu çalıĢmada temelde iki tipte, birbirini destekleyen veri analizi süreçleri 

iĢletilmiĢtir. Bunlar Sosyo-kültürel Söylev Analizi (SSA; Mercer, 2010) ve Seçici 

Veri Kodlama/Analizidir (SVA; Goulding, 1999; Strauss & Corbin, 1990). SSA 

öğretmenin ATBÖ uygulamalarındaki sergilediği tüm analitik söylevsel rolleri ortaya 

çıkarmak için kullanılmıĢtır (AraĢtırma Sorusu-1). SSA, ek olarak, diğer araĢtırma 

sorularına konu olan öğretmenin söylevsel rolleri ile öğrenenlerin ATBÖ 

uygulamalarındaki sınıf söylevine biliĢsel katkıları arasındaki iliĢkileri analitik olarak 

ortaya çıkarmak amacıyla da kullanılmıĢtır.  

 

SSA kendi içinde iki alt aĢamada gerçekleĢtirilmiĢtir. Bunlar kodlama-sayma ve 

bölüm-parça analizidir (Mercer, 2004, 2010; Mercer & Dawes, 2014). Kodlama-

sayma alt aĢaması her bir analitik öğretmen söylevsel rolünün ayıklanması, 

belirlenmesi, sayılması ve ATBÖ uygulamaları boyunca oransal/niceliksel 

karĢılaĢtırmalarının yapılması amacıyla gerçekleĢtirilmiĢtir. Buna ek olarak, her bir 

öğrenen biliĢsel katkısının ATBÖ uygulamaları boyunca ayıklanması, belirlenmesi, 

sayılması ve oransal/niceliksel karĢılaĢtırmaları da kodlama-sayma alt aĢaması ile 

gerçekleĢtirilmiĢtir. Tüm kodlamalar ve sonrasında gerçekleĢen sayma iĢlemleri 

farklı kod katalogları ile geçekleĢtirilmiĢtir. Kullanılan kod katalogları hem veri-
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temelli hem de teori-yüklü bir Ģekilde oluĢturulmuĢtur (Mercer, 2004, 2010; Mercer 

& Dawes, 2014). BaĢka bir deyiĢle, kod katalogları hem teorik bulgular hem de bu 

çalıĢmaya özgü olan verinin özelliği göz önünde alınarak oluĢturulmuĢtur (Lincoln & 

Guba, 1985). Tüm kodlama süreci öğretmen söylevsel rolleri ve öğrenen biliĢsel 

katkıları bağlamlarında belli uzmanlaĢmaları olan araĢtırmacılar tarafından 

gerçekleĢtirilmiĢtir. Kodlamalardaki ayrıksı durumlar ve tutarsızlıklar sürekli 

müzakereler yoluyla çözümlenmeye çalıĢılmıĢ ve kodlayıcılar arası tutarlılık oranları 

kabul edilebilir düzeylerde saptanmıĢtır (Miles & Huberman, 1994).   

SSA‘nın ikinci alt aĢaması bölüm-parça analizidir. Bölüm-parça analizinin temel 

amacı, öğrenenlerin sınıf söylevine katkıları açısından ATBÖ uygulamaları boyunca 

oluĢan farklılıklarının, öğretmenin söylevsel rollerinde meydana gelmiĢ olan 

niceliksel ve niteliksel farklılıklarının yeniden araĢtırılması yoluyla açıklamasıdır. Bu 

amaçla, ATBÖ uygulamalarında öne çıkan ya da öğretmen tarafından niceliksel 

olarak veri-temelli bir kriterin üzerinde (%10) sergilenen söylevsel rollerin 

kullanımları, niteliksel nüanslarının belirlenmesi amacıyla daha derinlemesine 

sürekli karĢılaĢtırma yoluyla araĢtırılmıĢtır Öğretmen söylevsel rollerinin öğretimsel 

kullanım amacındaki nitel nüanslar ya da ATBÖ uygulamasının bağlamına ait ince 

ayrımlar, söylevsel roller ve öğrenen biliĢsel katkıları arasındaki iliĢikleri açıklamada 

ciddi rol oynamıĢtır. Her bir ATBÖ uygulamasının deĢifre edilmiĢ halinden ilgili 

söylevsel role ait parçalar ya da bölümlerle aynı söylevsel rolün sergilendiği baĢka 

bir ATBÖ uygulamasından alınan parça ya da bölümlerdeki niteliksel ya da söylevsel 

kullanım amaçları sürekli olarak karĢılaĢtırılmıĢtır. Bu karĢılaĢtırmalardan elde edilen 

söylevsel rollerin sergilenmesine ait nitel farklılıklar ya da benzerlikler, öğretmen 

söylevsel rolleri ve öğrenenlerin sınıf söylevine katkıları arasındaki iliĢkilerin 

açıklanması amacıyla kullanılmıĢtır (Mercer, 2004, 2010; Mercer & Dawes, 2014).     

 

Veri analizinin son aĢaması olan SVA‘da, araĢtırmacı alan notları ve öğretmenle 

yapılan görüĢmeden elde edilen veriler, kodlama-sayma ve bölüm-parça analizi 

bölümlerinden elde edilen verilerin desteklenmesi amacıyla kullanılmıĢtır (Goulding, 

1999; Strauss & Corbin, 1990). Dolayısıyla veri analizinin bu aĢamasında seçici veri 

kodlama iĢlemi gerçekleĢtirilmiĢtir. BaĢka bir deyiĢle, önceki analizlerden elde edilen 
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öğretmen söylevsel rolleri ve öğrenenlerin sınıf söylevine katkıları arasındaki 

iliĢkilere ait bulgular, araĢtırmacı alan notları ve öğretmenle yapılan görüĢmeden elde 

edilen bulguların seçilmiĢ bir kısmının nitel analizi ile desteklenmiĢ ve 

pekiĢtirilmiĢtir.         

 

2.5 Geçerlik ve Güvenirlik  

 

Bu çalıĢmada veri toplama ve analiz süreçlerinin geçerli ve güvenilir bir Ģekilde 

gerçekleĢtirilebilmesi için belli baĢlı yöntemsel süreçler iĢletilmiĢtir. Bu çalıĢmada, 

veri toplama, verileri analiz etme ve bulguları yorumlama süreçlerinde inandırıcılık, 

transfer edilebilirlik ve güvenirlik ölçütleri çalıĢmanın bilimselliği açısından iĢe 

koĢulmuĢtur (Marshall & Rossman, 2011). AraĢtırmanın inandırıcılığı için 

araĢtırmacı; 

 

 Uzun süren bağlam temelli sistematik gözlemler gerçekleĢtirilmiĢ (bir okul 

yılı süren video-temelli gözlem kayıtları),  

 Uzun süreli ve bağlama gömülmüĢ alan notlarını kaydetmiĢ ve bunları 

yorumlayarak tekrar organize etmiĢ,  

 ATBÖ uygulamalarından önce sınıfın ve okulun üyeleri ile samimi iliĢkiler 

kurulmuĢ;  

 DıĢ bir araĢtırmacı olarak değil, kurumun bir üyesi olarak görev yapmıĢ,  

 Öğretmenle çalıĢmaya ait bulgular müzakere etmiĢ,  

 Kodlama kataloglarının oluĢturulması ve kodlama süreçlerinde dıĢ 

uzmanlardan sürekli geri bildirimler almıĢtır, 

 Verileri farklı kaynaklardan elde etmiĢtir. 

 

ÇalıĢmanın transfer edilebilirlik ölçütünün yerine getirilmesi için ise; 

 Veri toplama süreçlerinin gerçekleĢtirildiği ATBÖ uygulamalarının 

basamakları ve diğer ayrıntıları detaylı bir Ģekilde açıklanmıĢ,  
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 ÇalıĢma alanı,çalıĢılacak grup, öğretmen ve öğrenciler, özellikle ve amaçlı bir 

Ģekilde seçilmiĢtir.  

 

ÇalıĢmanın güvenirliğinin sağlanası için ise; 

 Veri toplama süreçleri net ve derin bir Ģekilde açıklanmıĢ ve 

gerçekleĢtirilmiĢ,  

 Video-temelli sistematik gözleme izin verecek veri tipinde veriler toplanmıĢ,  

 Diğer araĢtırmacıların ve uzmanların geribildirimleri alınmıĢ, 

 Kodlama iĢlemleri genellikle ulaĢılabilir ve teori-yüklü kataloglar aracılığıyla 

gerçekleĢtirilmiĢtir.       

 

 

Bulgular ve Yorumlar 

 

Bu çalıĢma temelde öğretmenin ATBÖ uygulamalarında sergilediği söylevsel 

rollerle, öğrenenlerin sınıf içi söyleve biliĢsel katkıları arasındaki iliĢkileri çeĢitli 

bağlamsal yönleri ile araĢtırmayı amaçlamıĢtır. Bu kısımda yoğun veri analizlerinden 

elde edilen bulgular ve sonuçlar araĢtırma soruları temelinde sunulacaktır. Öncelikle 

analizi gerçekleĢtirilen yedi ATBÖ uygulaması Ģunlardır:  

 

1. Yaylar Uygulaması,  

2. Eğik Düzlem Uygulaması,  

3. Basit Makinalar Uygulaması,  

4. Sabit Makaralar Uygulaması,  

5. Çözeltiler Uygulaması,  

6. Yüzey Gerilimi Uygulaması, 

7. IĢık-Enerji Uygulaması.  

 

Birinci araĢtırma sorusu ATBÖ uygulamalarında hangi öğretmen söylevsel rollerinin 

ne derecede ve nasıl sergilendiği ile ilgilidir. Birinci araĢtırma sorusuna yönelik 

bulgular değerlendirildiğinde temelde iki sonuca ulaĢılmaktadır: 
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a. Öğretmen, ATBÖ uygulamaları boyunca geniĢ bir yelpazede ya da çeĢitlilikte 

söylevsel rolleri sergilemiĢ ve tespit edilen öğretmen söylevsel rolleri hem 

öğrenen-merkezli (diyalojik) hem de öğretmen-merkezli (monolojik) bir 

eğilime sahiptir.   

b. Öğretmenin ATBÖ uygulamaları boyunca sergilediği üç rol diğer rollere göre 

niceliksel/oransal olarak daha baskın bir Ģekilde sergilenmiĢtir.    

 

Öğretmenin sergilediği roller ve yüzdelik oranları aĢağıda yer alan Tablo 1‘de 

gösterilmiĢtir. Tablo 1 incelendiğinde öğretmenin sekiz farklı (üst düzey kategoriler 

olarak) söylevsel rolü ATBÖ uygulamalarında gerçekleĢtirdiği söylenebilir. 

Öğretmen ATBÖ uygulamaları boyunca; 

  

1. Öğrenenlere bilgi vermiĢ ve onların cevaplarını değerlendirmiĢ,  

2. Öğrenenlerin cevaplarını özetleyip, bazılarını elemiĢ ve diğerlerini cevaplar 

havuzunda biriktirmiĢ,  

3. Öğrenenlerin cevaplarının ardında yatan akıl yürütmeyi öğrenmek için 

onlara çeşitli sonda soruları sormuş,  

4. Öğrenenlerin ilgisini sınıf söylevine odaklamak ve onların üst-bilişsel bir 

söylevsel farkındalık oluşturmaları için çeşitli hamleler yapmış,  

5. Öğrenmenin sorumluluğunu genelde “Bilmiyorum, siz ne dersiniz?” 

diyerek öğrenenlere yıkmış ve öğrenenlerin birbirlerinin argümanlarını, 

fikirlerini, iddialarını, akıl yürütmelerini değerlendirmeleri için 

yönlendirmiş,  

6. Bilimsel araĢtırma süreçlerinin nasıl gerçekleĢtiğini göstermek için 

öğrenenlere rol-model-bilimci becerilerini bizzat göstermiĢ,  

7. Öğrenenlerin argümanlarını geliĢtirmeleri için pozisyon alıp (taraf olup), 

karĢı argümanlar ve çürütmeler üretip, Ģeytanın avukatı rolünü oynamıĢ,  

8. Sosyal anlamda müzakerenin gerçekleĢmesi yani sadece fikirlerin tartıĢılması 

maçıyla demokratik ve derin müzakerelere izin veren bir atmosfer yaratmak 

için belirli roller sergilemiĢtir.        
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Yukarıda ifade edilen ve öğretmenin ATBÖ uygulamalarındaki sergilediği sekiz 

söylevsel rolün üç tanesi Tablo 1‘de de görüldüğü üzere diğer beĢ söylevsel rolden 

daha baskın bir Ģekilde sergilenmiĢtir. Diğer bir deyiĢle, öne üç öğretmen söylevsel 

rolü her ATBÖ uygulamasında diğer rollere göre niceliksel olarak önemli bir 

derecede farklılaĢarak öğretmen tarafından sergilenmiĢtir. Bu bağlamda, öğretmen 

ATBÖ uygulamalarında öncelikle öğrenenlerin cevaplarının ardında yatan akıl 

yürütme ya da niyetleri anlamaya ve dıĢa vurmaya çalıĢmıĢtır. Bu söylevsel amaç 

doğrultusunda, öğretmen öğrenenlerin cevaplarının ardında yatan akıl yürütmeyi 

öğrenmek için onlara çeĢitli sonda soruları sormuĢtur. Öğretmen öğrenenlerin 

cevaplarının artalan akıl yürütmesini ya da niyetlerini ortaya çıkardıktan sonra, sınıf 

söylevinde neler olduğunu tüm sınıf üyelerine belirtmek için, öne çıkan cevapların 

diğerleri tarafından da odaklanılmasını sağlamak için, kısaca sınıfta söylevsel olarak 

nelerin gerçekleĢtiğine yönelik üst-biliĢsel bir farkındalığı öğrenenler adına yaratmak 

için birtakım söylevsel rolleri sergilemiĢtir. Bu öne çıkan iki öğretmen söylevsel rolü 

önce öğrenenlerin argümanlarının, fikirlerinin, söylemlerinin ya da iddialarının 

ortaya çıkarılmasını ve netleĢtirilmesini, sonrasında ise öğrenenlerin cevaplarının ya 

da sınıf söylevinin takip diğerleri tarafından takip edilmesini, odaklanılmasını ve 

izlenilmesini sağlamaktadır. Bu iki söylevsel role ek olarak, tüm ATBÖ 

uygulamalarında öğretmen, öğrenmenin ya da sınıf söylevinin sorumluluğunun 

öğrenenlerde kalması için, onların argümanlarını, söylemlerini, iddialarını ve 

fikirlerini birbirine yöneltmiĢ, değerlendirmeci bir ortam oluĢturmuĢtur. Özetle bu üç 

öğretmen söylevsel rolü tüm ATBÖ uygulamaları için konsolide olmuĢtur.           

 

Yöntem kısmında da bahsedildiği üzere, öğrenenlerin sınıf söylevine katkılarının 

analitik görünümlerinin belirlenmesi için de SSA‘nın baĢlangıç aĢaması olan 

kodlama-sayma iĢlemi gerçekleĢtirilmiĢtir. Öğretmenin söylevsel rollerinin analitik 

görünümlerinin her bir ATBÖ uygulamasında niceliksel oranlarının belirlendiği gibi, 

öğrenenlerin cevaplarının anlamsal karmaĢıklığı (araĢtırma sorusu-2), biliĢsel yolları 

(araĢtırma sorusu-3), akıl yürütme tipleri (araĢtırma sorusu-4) ve argüman kurma 

kaliteleri de (araĢtırma sorusu-5) hem kodlanmıĢ hem de ATBÖ uygulamaları 
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boyunca oransal karĢılaĢtırmalar yapmak için sayılmıĢtır. Bu bağlamda yapılan 

analizlerde öğrenenlerin sınıf söylevine katkısı açısından birtakım sonuçlara 

ulaĢılmıĢtır.  

 

Tablo 1. Öğretmen Söylevsel Rollerinin ATBÖ Uygulamaları Boyunca Sergilenme 

Yüzdeleri  

 

Uygulamalar* ÜDK1 ÜDK 2 ÜDK 3 ÜDK 4 ÜDK 5 ÜDK 6 ÜDK7 ÜDK8 

Yaylar 18 2,3 46 11 9,3 7,3 5,8 0 

Eğik Düzlem 15 0,7 41 16 11 11 4,7 1 

Basit Makinalar 4,3 1,2 49 15 23 3,7 4,3 0 

Sabit Makaralar 2,6 0,5 47 19 22 1,5 7,7 0 

Çözeltiler 4,9 1,3 47 19 15 6,3 6 1 

Yüzey Gerilimi 4,9 1,5 47 16 21 1,9 7,1 0 

IĢık & Enerji 9 5,1 40 9 25 2,8 9 0 

*ÜDK: Üst Düzey Kategori; ÜDK-1: Bilgi verir ve değerlendirir; ÜDK-2: Seçer ve özetler; ÜDK-3: 

Derinleştirir, açıklaştırır; ÜDK-4: Odaklar, takibe yönlendirir; ÜDK-5: Reflektif söylev rollerini icra 

eder; ÜDK-6: Bilim insanını modeller; ÜDK-7: Çeldiriciler sunar; ÜDK-8: Söylevin devamlılığı 

sağlar.  

 

Öncelikle, Eğik Düzlem (%16), Sabit Makaralar (%22,88) ve Çözeltiler (%16) 

ATBÖ uygulamalarında öğrenenlerin cevaplarının anlamsal karmaĢıklığı diğer 

uygulamalara göre çoğunlukla en düĢük düzeylerde (cahiliyet bölgesi, tek-yönlü 

cevaplar) tespit edilmiĢtir. Bu bulguya ek olarak, Basit Makinalar (%48,6) ve Sabit 

Makaralar (%26,14) ATBÖ uygulamalarında ise öğrenenlerin cevaplarının anlamsal 

karmaĢıklığı diğer uygulamalara göre çoğunlukla en yüksek düzeylerde (iliĢkisel, 

geniĢletilmiĢ soyutlamaları belirten cevaplar) tespit edilmiĢtir. Bu bağlamda, ikinci 

araĢtırma sorusu açısından, ATBÖ uygulamaları boyunca, öğrenenlerin cevaplarının 

anlamsal karmaĢıklığı her ne kadar öne çıkan üç öğretmen söylevsel rolü olsa da 

oldukça farklılaĢmıĢtır.   

 

Öğrenenlerin ATBÖ uygulamalarına biliĢsel yollar açısından katkılarına bakıldığında 

da yine uygulamalar arasında ciddi farklılaĢmalar gözlemlenmiĢtir. Öğrenenlerin 

cevaplarının biliĢsel yolları Eğik Düzlem (%47), Çözeltiler (%49) ve Yüzey Gerilimi 
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(%45,8) ATBÖ uygulamalarında diğer uygulamalara göre çoğunlukla en düĢük 

düzeylerde (algılama düzeyi: gözlemleme, ölçme, karĢılaĢtırma) tespit edilmiĢtir. Bu 

bulguya ek olarak, Basit Makinalar (%28,36) ve Sabit Makaralar (%38,1) 

uygulamalarında ise öğrenenlerin cevaplarının biliĢsel yolları diğer uygulamalara 

göre çoğunlukla en üst düzeylerde (soyutlama düzeyi: bilimsel açıklama yapma, 

tümevarımsal ve tümdengelimsel akıl yürütme yapma) tespit edilmiĢtir. Bu 

bağlamda, üçüncü araĢtırma sorusu açısından, ATBÖ uygulamaları boyunca, 

öğrenenlerin cevaplarının biliĢsel yolları her ne kadar öne çıkan üç öğretmen 

söylevsel rolü olsa da oldukça farklılaĢmıĢtır.   

 

ATBÖ uygulamalarında öğrenen cevaplarının akıl yürütme tipleri ya da kaliteleri de 

diğer biliĢsel katkılarda olduğu gibi ciddi derecelerde farklılaĢma göstermiĢtir. Genel 

olarak değerlendirildiğinde, Yaylar (%48), Eğik Düzlem (%53), Çözeltiler (%47) ve 

Yüzey Gerilimi (%52) ATBÖ uygulamalarında, öğrenenlerin cevaplarının akıl 

yürütme kalitelerinin diğer uygulamalara göre çoğunlukla en düĢük düzeylerde 

(desteklenmemiĢ akıl yürütme, totolojik akıl yürütme) olduğu tespit edilmiĢtir. Öte 

yandan, öğrenenler sadece Basit Makinalar ATBÖ uygulamasında (%35,5), diğer 

uygulamalara göre çoğunlukla delil-temelli akıl yürütme becerisini 

sergileyebilmiĢlerdir. Ayrıca, Basit Makinalar (%23,8) ve Sabit Makaralar (%18,3) 

ATBÖ uygulamalarında, öğrenenlerin akıl yürütme kaliteleri diğer uygulamalara 

göre çoğunlukla daha üst düzeylerde seyretmiĢtir. Bu bağlamda, dördüncü araĢtırma 

sorusu açısından, ATBÖ uygulamaları boyunca, öğrenenlerin cevaplarının akıl 

yürütme kaliteleri her ne kadar öne çıkan üç öğretmen söylevsel rolü olsa da oldukça 

farklılaĢmıĢtır.    

 

Son olarak, öğrenenlerin ATBÖ uygulamalarındaki argüman kurma kaliteleri de 

diğer biliĢsel katkılarda olduğu gibi uygulamalar boyunca ciddi farklılaĢmalar 

göstermiĢtir. Sonuçlar genel olarak değerlendirildiğinde, Yaylar (%47), Eğik Düzlem 

(%53), Çözeltiler (%50) ve Yüzey Gerilimi (%52) ATBÖ uygulamalarında 

öğrenenlerin argüman kurma ve savunma kalitelerinin diğer uygulamalara göre 

çoğunlukla en düĢük düzeylerde (Düzey-I Argümantasyon; gerekçelendirilmemiĢ 
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bilgi iddiaları) kaldığı tespit edilmiĢtir. Öte yandan, öğrenenler sadece Basit 

Makinalar ATBÖ uygulamasında (%72), öğrenenler, diğer uygulamalara göre, 

çoğunlukla en az bir gerekçe tarafından desteklenmiĢ bir bilgi iddiasını savunma 

durumunu sergileyebilmiĢlerdir. Ayrıca öğrenenler sadece Sabit Makaralar (%16) 

ATBÖ uygulamasında, diğer uygulamalara göre, çoğunlukla hem gerekçelendirilmiĢ 

argümanlar ortaya koyabilmiĢ hem de güçlü çürütmeler üretebilmiĢlerdir. Bu 

bağlamda, beĢinci araĢtırma sorusu açısından, ATBÖ uygulamaları boyunca, 

öğrenenlerin cevaplarının argüman kaliteleri her ne kadar öne çıkan üç öğretmen 

söylevsel rolü olsa da oldukça farklılaĢmıĢtır.   

 

Bu kısma kadar, hem öğretmenin ATBÖ uygulamaları boyunca sergilediği söylevsel 

roller hem de öğrenenlerin sınıf söylevine biliĢsel katkıları analitik bir Ģekilde 

kodlanmıĢ ve sayılmıĢtır. Ancak öğretmenin söylevsel rolleri ve öğrenenlerin ATBÖ 

uygulamalarına biliĢsel katkıları ayrıksı bir Ģekilde kalmıĢtır ve henüz birbirine 

bağlanmamıĢtır. Bu çalıĢmanın temel amaçları düĢünüldüğünde, sayılmıĢ-kodlanmıĢ 

öğretmen söylevsel rollerini, sayılmıĢ-kodlanmıĢ öğrenen biliĢsel katkılarına 

bağlayabilmek adına, ileri analizler (ek analizler) gerçekleĢtirilmiĢtir. Ġleri ya da ek 

analizler bölüm-parça analizini ve araĢtırmacı alan notları ve öğretmenle yapılan 

görüĢmenin analizlerini içermektedir.  

Bölüm-parça analizi, öğrenenlerin sınıf söylevine biliĢsel katkılarını artırıp 

azaltabilecek öğretmen söylevsel rollerinin ATBÖ uygulamaları boyunca nicel ve 

nitel nüanslara sahip olup olmadığını belirlemeyi amaçlamıĢtır. Bölüm-parça analizi, 

veri temelli bir kritere göre seçilmiĢ dört öğretmen söylevsel becerisi için 

gerçekleĢtirilmiĢtir. AraĢtırmacı alan notlarının ve öğretmen görüĢmesinden elde 

edilen verilerin analizlerinden elde edilen bulgular ise, bölüm-parça analizinden elde 

edilen bulgu ve yorumlamaların desteklenmesi ve pekiĢtirilmesi amacıyla göz 

önünde bulundurulmuĢtur. 

 

Öncelikle bölüm-parça analizi, seçilmiĢ iki öğretmen söylevsel becerisi için ATBÖ 

uygulamaları boyunca herhangi önemsenecek ve kritik nicel ve nitel nüansların 

olmadığını göstermiĢtir. Bu söylevsel roller Ģunlardır: öğrenenlerin cevaplarının 
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ardında yatan akıl yürütmeyi öğrenmek için onlara çeĢitli sonda soruları sormak ve 

öğrenenlerin ilgisini sınıf söylevine odaklamak ve onların üst-biliĢsel bir söylevsel 

farkındalık oluĢturmaları için çeĢitli hamleler yapmak. Öte yandan, bölüm-parça 

analizi, seçilmiĢ diğer iki öğretmen söylevsel becerisi için ATBÖ uygulamaları 

boyunca ciddi derecede önemsenecek ve kritik nicel ve nitel nüansların olduğunu 

doğrulamıĢtır. Bu söylevsel roller Ģunlardır: öğrenenlere bilgi vermek ve onların 

cevaplarını değerlendirmek, öğrenmenin sorumluluğunu ―Bilmiyorum, siz ne 

dersiniz?‖ diyerek öğrenenlere yüklemek ve öğrenenlerin birbirlerinin argümanlarını, 

fikirlerini, iddialarını, akıl yürütmelerini değerlendirmeleri için yönlendirmek.  

 

Öğretmen ATBÖ uygulamaları boyunca değerlendirmeci ve bilgi sağlayıcı söylevsel 

rolleri sergilemeyi artırdıkça, öğrenenlerin cevapları sınıf söylevine katkıda bulunma 

noktasında, özellikle verilen cevapların anlamsal karmaĢıklığı bağlamında daha 

düĢük düzeylerde kalmıĢlardır (araĢtırma sorusu-2). Bu bulgu ayrıca araĢtırmacı alan 

notları ve öğretmenle yapılan görüĢmeden elde edilen bulgularla da pekiĢtirilmiĢtir. 

Öğretmen değerlendirmeci ve bilgi sağlayıcı söylevsel rolleri sergilemeyi 

artırdığında, öğrenenler fikirlerini açıkça ifade edebilseler de, öğretmen bilgi 

sağlayıcı ve değerlendirici bir sınıf söylevi atmosferinde, öğrenenlerin fikirlerini 

derinleĢtirmek, açıklığa kavuĢturmak ya da somutlaĢtırmak için herhangi bir 

söylevsel rolü icra etmemiĢ ya da düĢük düzeylerde sergilemiĢtir. Öğretmen bunun 

yerine kendine ait ya da öğrenenler adına değerlendirmeler, soyutlamalar ve bilimsel 

açıklamalar yapmıĢtır.    

 

Yukarıdaki bulgulara ek olarak, bölüm-parça analizlerinden elde edilen bulgular, 

öğretmenin artan derecede sergilenen değerlendirmeci ve bilgi verici söylevsel 

rollerinin öğrenenlerin cevaplarının akıl yürütme kalitelerini de olumsuz olacak 

Ģekilde ve önemli derecede etkileyebileceğini göstermiĢtir (araĢtırma sorusu-4). 

Diğer destekleyici veri kaynakları da analiz edilip, değerlendirildiğinde, öğretmenin 

belirli ATBÖ uygulamalarında öğrenenler adına veri-temelli ya da delil-temelli 

çıkarımları yaptığı, dolayısıyla bunun öğrenenlerin akıl yürütme kalitelerine olumsuz 

yansıdığı tespit edilmiĢtir. Özetle, öğrenenlerin özellikle veri-temelli ya da delil-
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temelli akıl yürütme tiplerinin, öğretmenin değerlendirmeci ve bilgi sağlayıcı 

söylevsel rolünün aĢırı sergilenmesinden ciddi derecede ve olumsuz etkilendiği tespit 

edilmiĢtir.     

 

Bölüm-parça analizine konu olan baĢka bir öğretmen söylevsel rolünün de 

öğrenenlerin söyleve biliĢsel katkıları açısından önemli bir role sahip olacağı da 

tespit edilmiĢtir. Bu söylevsel rol üst bir kategori olarak ifade edildiğinde reflektif 

söylev olarak adlandırılmıĢtır (öğretmen öğrenmenin sorumluluğunu ―Bilmiyorum, 

siz ne dersiniz?‖ diyerek öğrenenlere yıkmıĢ ve öğrenenlerin birbirlerinin 

argümanlarını, fikirlerini, iddialarını, akıl yürütmelerini değerlendirmeleri için 

yönlendirmiĢ). Bu söylevsel rol, iki alt rol tarafından karakterize edilmiĢtir. Bunlar 

(i)öğrenmenin, düĢünmenin ya da cevap vermenin sorumluluğunu öğrenene yükleme 

ve (ii)öğrenenin sınıf söylevindeki olayları, yorumlamaları, fikirleri, argümanları, 

örnekleri söylemleri vs. değerlendirmesine baĢvurma rolleri olarak tespit edilmiĢtir. 

Yukarıda ifade edilen birinci alt rol için öğrenenlerin sınıf söylevine biliĢsel 

katkılarını değiĢtirecek, ATBÖ uygulamaları boyunca meydana gelmiĢ herhangi 

nicel ya da nitel söylevsel nüanslar tespit edilmemiĢtir. Fakat ikinci alt söylevsel rol 

için, öğrenenlerin sınıf söylevine biliĢsel katkılarını ciddi ve önemsenecek derecede 

değiĢtirecek, ATBÖ uygulamaları boyunca meydana gelmiĢ hem nicel hem de nitel 

söylevsel nüanslar tespit edilmiĢtir.  

 

Bölüm-parça analizleri, öğretmenin ―öğrenenin söylevdeki olayları değerlendirmesi 

için yönlendirme‖ alt rolünün üç farklı biçimde ya söylevsel amaçlarla öğretmen 

tarafından kullanıldığını göstermiĢtir. Bunlar aĢağıdaki listelendiği gibidir:  

 

1. Öğrenenleri basit karĢılaĢtırma yapması ya da iki durumu değerlendirmesi 

için yönlendirme, 

2. Öğrenenleri öğretmenin sunduğu iki ya da fazla durumu, argümanı, söylemi, 

iddiayı ya da örneği değerlendirmesi için yönlendirme,  
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3. Öğrenenleri sınıf arkadaĢlarının sunduğu durumları, argümanları, söylemleri, 

iddiaları, örnekleri, fikirleri değerlendirmeleri, eleĢtirmeleri, yorumlamaları 

için yönlendirme.  

 

Yukarıda listelenen öğrenenin söylevdeki olayları değerlendirmesi için yönlendirme 

alt rolünün üç farklı öğretimsel ya da söylevsel amacı ATBÖ uygulamaları boyunca 

nicelikleri açısından da farklılaĢmıĢtır. Bu hem nitel hem de nicel farklılaĢmalar, 

özellikle öğrenenlerin biliĢsel yollarının düzeyleri (araĢtırma sorusu-3) ve de 

argüman kurma-savunma kaliteleri (araĢtırma sorusu-5) açısından etkisini ciddi 

derecede göstermiĢtir. Örneğin, öğretmenin ATBÖ uygulamaları sırasında 

öğrenenleri sınıf arkadaĢlarının sunduğu durumları, argümanları, söylemleri, 

iddiaları, örnekleri, fikirleri değerlendirmeleri, eleĢtirmeleri, yorumlamaları için 

yönlendirmek için sergilediği söylevsel roller arttıkça, öğrenenlerin sergileyebildiği 

biliĢsel yollar (soyutlama düzeyi: diğerlerinin argümanlarını değerlendirme, gözlem 

raporlarını yargılama, veri kaynağının güvenirlik ve geçerlik ölçütlerini yargılama ve 

kritik etme, diğerlerinin argümanlarını eleĢtirme, diğerlerinin tümevarım ve 

tümdengelimlerini yargılama, vs.) en üst düzeylere ulaĢabilmiĢtir. Bu bulgu 

araĢtırmacı alan notları ve öğretmen görüĢmesinden elde edilen bulgularla da 

pekiĢtirilmiĢtir. Özellikle ATBÖ uygulamalarının tüm grup müzakereleri safhasında, 

öğretmen kasıtlı ve ısrarlı bir Ģekilde öğrenenleri sınıf arkadaĢlarının sorularını, 

iddialarını ve delillerini değerlendirmeleri, gerekiyorsa eleĢtirmeleri ve yargılamaları 

için yönlendirmiĢtir. Özellikle araĢtırma alan notlarına konu olan bu kasıtlı ve ısrarlı 

öğretmen söylevsel rolü, öğrenenlerin en üst düzeyde biliĢsel yolları 

sergileyebilmesini sağlamıĢ olabilir.    

Yukarıdaki bulgulara ek olarak, öğretmen ATBÖ uygulamaları sırasında öğrenenleri 

diğerlerinin savunduğu durumları, argümanları, söylemleri, iddiaları, örnekleri, 

fikirleri değerlendirmeleri, eleĢtirmeleri ve yargılamaları için yönlendirme amacıyla 

sergilediği söylevsel roller artırdıkça, öğrenenler argüman kurma-savunma 

noktasında en üst düzeylere ulaĢabilmiĢlerdir. Desteklemek gerekirse, öğretmen 

ATBÖ uygulamalarında öğrenenleri diğerlerinin argümanlarını değerlendirmesi ve 

yargılaması için direkt, kasıtlı ve ısrarlı bir Ģekilde yönlendirdiğinde, tüm öğrenenler 
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aldıkları pozisyonları savunmak, bulgularının bilimsel açıdan geçerli ve güvenilir 

olduğunu doğrulamak zorunda kalmıĢlardır. Ötesinde, belirtilen öğretmen söylevsel 

rolünün varlığında, öğrenenler kendilerini diğerlerinin bulgularını, iddialarını, 

fikirlerini çürütmek durumunda ve eğer kendi bulgularına karĢı bir argüman var ise, 

kendi argümanları daha iyi bir Ģekilde savunmaları gereksinmesi içinde 

hissetmiĢlerdir. Bölüm-parça analizlerinden, araĢtırmacı alan notlarından ve 

öğretmen görüĢmesinden elde edile bulgular birlikte değerlendirildiğinde, öğretmen 

öğrenenlerden basit iki durumu değerlendirmesini veya kendi sağladığı bir örneği, 

durumu, fikri, argümanı değerlendirmesini istediğinde yeterli bir argümantatif ya da 

değerlendirmeci ATBÖ uygulaması bağlamı oluĢmamıĢ, bu da daha güçlü ya da 

karĢı argümanların öğrenenlerce üretilmesini ve sunulmasını engellemiĢ olabilir 

sonucuna varılmaktadır. Tüm bunlara ek olarak, özellikle araĢtırmacının alan 

notlarından elde edilen bulgulardan anlaĢıldığı üzere, ATBÖ uygulamalarında 

kavramsal, ontolojik ve epistemolojik biliĢsel çeliĢkilerin yokluğu ya da sığ 

düzeylerde oluĢturulmuĢ olması, argümantatif ya da değerlendirmeci bir ATBÖ 

uygulaması bağlamının oluĢumunu olumsuz etkilemiĢ, öğrenenler birbirlerinin 

argümanlarını değerlendirme gereği duymamıĢ, dolayısıyla düĢük kalite düzeylerinde 

argümanlar üretebilmiĢlerdir. BaĢka bir deyiĢle, bu çalıĢmada, öğrenenlerin sınıf 

söylevine biliĢsel katkıları ile yukarıda belirtilen özellikli bir öğretmen söylevsel 

rolünün arasındaki iliĢki, gerçek kavramsal, ontolojik ve epistemolojik biliĢsel 

çeliĢkilerin oluĢturulamayıĢından oldukça etkilenmiĢ ya da bunların varlığı/yokluğu 

tarafından modifiye edilmiĢtir.           

 

TartıĢma ve Eğitimsel Çıktılar  

 

Bu çalıĢmada öğrenenlerin sınıf söylevine çeĢitli açılardan katkıda bulunabilmesinin 

öğretmenin sergilediği söylevsel becerilere bağlılığı ATBÖ uygulamaları boyunca 

derinlemesine incelenmiĢtir. Yukarıda sunulduğu üzere, çalıĢma birçok çıktıya 

sahiptir ve bu kısımda bu çıktılar tartıĢılacaktır. Ayrıca çeĢitli öneriler, eğitim, 

öğretim, öğretmen eğitimi ve mesleki geliĢim programları adına yapılacaktır.  
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Öncelikle bahsedildiği üzere, öğretmen ATBÖ uygulamaları boyunca çeĢitli 

söylevsel roller sergilemiĢtir. Sergilenen söylevsel roller incelendiğinde, bunların 

hem öğrenen-merkezli hem de öğretmen-merkezli roller olduğu anlaĢılmıĢtır (Soysal 

& Radmard, 2017). BaĢka bir deyiĢle, öğretmen bir ATBÖ uygulamasını sınıfta 

gerçekleĢtirebilmek adına hem monolojik hem de diyalojik rolleri birlikte 

sergilemiĢtir (Mortimer & Scott, 2003; Scott & Mortimer, 2002, 2003; Scott, 

Mortimer, & Aguiar, 2006). Bahsedildiği üzere bir ATBÖ uygulaması birbiri içine 

geçmiĢ üç safhadan oluĢmaktadır (Cavagnetto, 2010; Cavagnetto & Hand, 2012). 

Öğretmen sergilediği söylevsel rolleri bu aĢamalarda hem diyalojik hem de 

monolojik etkileĢimlere izin verecek Ģekilde kullanmıĢtır. Örneğin baĢlangıç 

müzakereleri boyunca katılımcı ve diyalojik etkileĢimleri gerektiren rolleri daha fazla 

sergilerken, öğrenenler deneylerini gerçekleĢtirirken daha özellikli rolleri 

sergilemiĢtir. Büyük grup tartıĢmalarından sonra ise müzakerenin genel çıktılarının 

özetlenmesi ve toparlanması adına da öne çıkan, özellikli roller öğretmen tarafından 

sergilenmiĢtir. Bu bağlamda düĢünüldüğünde öğrenen-merkezli bir uygulama hem 

diyalojik hem de monolojik öğretmen söylevsel rollerini birlikte barındırmak 

zorundadır (Engle & Conant, 2002; Lemke, 1990; Mortimer & Scott, 2003). 

Monolojik rollerin (eĢ)varlığı ve iĢlevi ve diyalojik rollerin (eĢ)varlığı ve ATBÖ 

uygulamalarındaki iĢlevi birbirine bağlıdır (Mortimer & Scott, 2003; Scott & 

Mortimer, 2002, 2003; Scott, Mortimer, & Aguiar, 2006). 

 

Ancak diyalojik ve monolojik söylevsel rollerin öğretmen tarafından dengesiz 

kullanımı, öğrenenlerin sınıf söylevine biliĢsel katkıları açısından birtakım olumsuz 

durumlara yol açabilir. Örneğin bu çalıĢmada gösterildiği üzere, bilgi sağlayıcı ve 

değerlendirmeci öğretmen söylevsel rollerinin fazlaca kullanılması, öğrenenlerin 

özellikle cevaplarının anlamsal karmaĢıklık ve akıl yürütme kalite düzeylerini 

aĢağıya doğru çekebilmektedir. Bu bağlamda düĢünüldüğünde, öğretmen bilgi 

sağlayıcı ve değerlendirmeci söylevsel rollerini artırdıkça, öğretmenin sesi, sınıf 

söylevinde baskın hale gelmiĢ, öğrenenlerin söylemlerinin nicelikleri azalmıĢtır 

(Martin & Hand, 2009, McNeill & Pimentel 2009). Öğrenenlerin sınıf söylevine 

katkılarının nicelikleri azaldıkça, nitelikleri de belirli bir derecede olumsuz yönde 
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etkilenmiĢ olabilir. Çünkü ATBÖ uygulamalarında, sınıf söylevine nicel olarak 

katkıda bulun(a)madan, biliĢsel katkıların niteliğini artırmak ya da derinleĢtirmek 

öğrenenlerin elinde olmamıĢ olabilir. Bu tipte bir bulgu ve yorumlama diğer 

çalıĢmalar içinde geçelidir (Chin, 2006, 2007; Jadallah vd., 2011; Lefstein vd., 2015; 

Martin & Hand, 2009; Molinari vd., 2013; McNeill & Pimentel 2009).   

 

Yukarıdaki durum baĢka yorumlamalarla da açıklanabilir. Örneğin Chin (2006, 

2007) sınıf söylevinde, öğrenenlerin biliĢsel katkılarının nicelik ve nitelik olarak 

artırılmasının en önemli yollarından birinin, öğretmenin söylevsel rollerindeki 

―biliĢsel talep‖ ile ilgili olduğunu belirtmiĢtir. BiliĢsel talebin oluĢturulması, 

öğretmenin söylevsel rolleri aracılığıyla öğrenme sürecinin ve sınıf söylevine katkıda 

bulunma sürecinin öncelikli üstlenicilerinin öğrenenler olması ile ilgilidir. Bu tipte 

bir sınıf söylevi bağlamının oluĢturulması için, Chin‘e (2006, 2007) göre, öncelikle 

öğrenenlerin söylemlerinin nicelikleri artırılmalı ve onların sesi sınıf söylevine hakim 

olmalıdır. Bu durumun yaratılmasının en önemli yollarından biri, öğretmenin 

söylevsel rolleri aracılığıyla öğrenenler adına biliĢsel talebin önce yaratılması, 

sonrasında ise artırılmasıdır. Öğretmen bu bağlamda bilgi sağlayıcı ve 

değerlendirmeci rolleri sergilemekten ziyade, öğrenenlerin sunduğu fikirlerin 

artalanında yatan akıl yürütmeleri ortaya çıkarmak, çeliĢkili akıl yürütmelerini onlara 

göstermek, sınıf söylevini takip etmelerini sağlamak, nelerin herhangi bir müzakere 

için önemli olduğunu, nelerin daha az önemsenebileceğini onlara sezdirmek 

amacıyla söylevsel rollerini sergilemelidir. Bu tipte söylevsel roller, öğrenenler adına 

daha fazla biliĢsel talep oluĢturmakta, onların söylemlerinin sınıf müzakerelerinde 

niceliğini artmakta, sonrasında ise bu nicelik artıĢı niteliğe dönüĢebilmektedir 

(Molinari vd., 2013; Lefstein vd,. 2015). Dolayısıyla, bu çalıĢmada da gösterildiği 

üzere, sınıf söyleminde biliĢsel katkılar açısından nicelikten niteliğe doğru bir geçiĢ 

olmakta, belirli bir nicel birikimin ardından, öğrenenlerin sınıf söylevine 

yapabildikleri biliĢsel katkılarının nitelikleri artıĢ gösterebilmektedir.       

 

Bu çalıĢmada, yukarıda ifade edildiği üzere, öğretmen reflektif söylevsel rollerin bazı 

özellikli biçimlerini artan bir Ģekilde sergilediğinde, özellikle öğrenenlerin 
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cevaplarının biliĢsel yolları ve argüman kurma-savunma açısından kaliteleri en üst 

noktalara ulaĢabilmiĢtir. Bu bağlam birçok nokta açısından açıklanabilir. Örneğin bu 

çalıĢmanın bazı uygulamalarında öğretmen özellikle öğrenenlerin söylemlerini 

kendisi değerlendirmektense, bu değerlendirme, yargılama, eleĢtirme süreçlerini 

diğer öğrenenlere bırakmıĢtır. Diğer bir deyiĢle, öğretmenin öne çıkan bir söylevsel 

rol olarak, reflektif söylev rollerinden ―öğrenenleri birbirini değerlendirmeye, 

yargılamaya, eleĢtirmeye yönlendirme‖ alt rolünün sergileme oranı artırtça, sınıf 

söylevi çoğunlukla öğrenenler arasında gerçekleĢtirilmiĢtir. BaĢka bir deyiĢle, 

öğrenenlerin söylemlerinin üzerinden kurgulanan bir sınıf söylevi yine öğrenenler 

arasında gerçekleĢtirilmiĢtir. Öğrenenler bahsi geçen öğretmen söylevsel rolü 

aracılığıyla bitiĢik düĢünme, birlikte düĢünme ve karar verme, toplamda ise bir 

profesyonel öğrenme topluluğu olarak sınıf söylevini baĢlatmıĢ, devam ettirmiĢ ve 

tamamlamıĢtır. Bu bağlamda düĢünüldüğünde sınıfta öğretmene ek olarak eĢ-

yargılayıcılar ve de eĢ-değerlendirmeciler vardır ve bunlar sınıf söylevine üst düzey 

biliĢsel yollar ve argümanlarla katkıda bulunabilmiĢlerdir (Chin, 2006, 2007; Hogan 

et al., 1999; Lam et al., 2009; van Booven, 2015; van Zee & Minstrell, 1997a).    

 

Bu çalıĢmanın öğretmenler, öğretimsel süreçler ve öğretmenlerin mesleki geliĢimleri 

açısından çeĢitli çıktıları vardır. Öncelikle, öğretmenler araĢtırma materyallerinin 

araĢtırmacılar, akademisyenler ya da öğretmen eğitimcileri ile birlikte diğer dıĢ 

okuyucuları olduklarından, kendileri adına ATBÖ gibi daha öğrenen-merkezli, ya da 

sosyal eĢ-oluĢturmacı bir öğretimsel yaklaĢımda ne gibi söylevsel rolleri 

sergilemeleri durumunda olduklarını algılayabilirler. En azından bu çalıĢma adına, 

ATBÖ‘yü sınıfında rutin bir öğretimsel yaklaĢım olarak kullanmak isteyen bir 

öğretmen, hem diyalojik hem de monolojik söylevsel rolleri dengeli ve iç içe geçmiĢ 

bir Ģekilde kullanması gereğini bu çalıĢmanın çıktılarını özümseyerek farkında 

olabilir (Oliveira, 2010).  

 

Öğretmenlerin sahip olması düĢünülen bu tipte bir rutin söylevsel roller bilgisi, onlar 

için teorik perspektifte yeterli olabilir; ancak bunların yeterli bir Ģekilde sınıf içi 

pratiklere yansıması açısından mesleki geliĢim süreçlerine ihtiyaç duyulabilir 
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(Clandinin & Connelly, 1995; Cochran-Smith & Zeichner, 2005; Cochran-Smith, 

2006; Cochran-Smith & Lytle, 1993, 2009; Spovitz & Turner, 2000). Bu bağlamda, 

ATBÖ uygulamalarını sınıf içinde iyileĢtirmek ve öğrenenlerin söylevsel 

ihtiyaçlarına uyumlaĢtırmak adına bu çalıĢmada öne çıkan söylevsel roller ve 

bunların bazı özellikli kullanımları mesleki geliĢim programlarının bir parçası haline 

getirilebilir (Guskey, 2002; Huberman, 1995).  

 

Bu çalıĢma bağlamında düĢünüldüğünde, öğretmenlerin tespit edilen ve öne çıkan 

söylevsel rolleri daha çok benimseyeceği, bunların konu olduğu mesleki geliĢim 

programlarına angaje olup, gönüllü ve yüksek motivasyonlu bir Ģekilde hem katılım 

gösterebileceği hem de kendi pedagojisini bu yönde evirebileceği iddia edilebilir. 

Açıklamak gerekirse, en azından bu çalıĢmada gösterildiği üzere, bazı özellikli 

söylevsel rollerin kasıtlı olarak daha az (bilgi sağlayıcı ve değerlendirmeci) ya da 

daha fazla (reflektif söylevsel rollerin bazı özellikli formları) kullanılmasının, önce 

öğrenenlerin sesinin sınıf söylevinde daha çok duyulmasını, devamında ise bu 

niceliğin biliĢsel katkı olarak baĢka bir nitel formasyona dönüĢerek, öğrenenlerin üst 

düzey biliĢsel katkılarına fırsat verdiği gösterilmiĢtir. Bu bağlamda düĢünüldüğünde, 

öğretmenler için mesleki geliĢimin temel kaidelerinden biri Ģudur: öğretmen kendini 

pedagojik olarak geliĢtirdiğinde, bu geliĢimin kanıtlarını kendi öğrencileri üzerinden 

bulmaya, yordamaya ve araĢtırmaya baĢlayacaktır (Clandinin & Connelly, 1995; 

Cochran-Smith & Zeichner, 2005; Cochran-Smith, 2006; Cochran-Smith & Lytle, 

1993, 2009; Spovitz & Turner, 2000). Dolayısıyla bu çalıĢmada da gösterildiği üzere, 

öğretmen sınıf içi söylevsel rollerini değiĢtirdikçe ve uyumlaĢtırdıkça, buna bağlı 

olarak öğrenenlerin de sınıf içi biliĢsel katkıları artacak, bir zincir reaksiyon olarak, 

öğrenenlerin sınıf söyevine katkılarınnı kaliteleri çeĢitli açılardan yükseldikçe 

öğretmenin değiĢiminin pedagojik süreci hem daha hızlanmıĢ hem de daha gerçekçi 

olabilecektir (Guskey, 2002; Huberman, 1995).         
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APPENDIX-G TEZ FOTOKOPĠSĠ ĠZĠN FORMU  

                                     
 

ENSTĠTÜ 

 

Fen Bilimleri Enstitüsü  

 

Sosyal Bilimler Enstitüsü    

 

Uygulamalı Matematik Enstitüsü     

 

Enformatik Enstitüsü 

 

Deniz Bilimleri Enstitüsü       

 

YAZARIN 

 

Soyadı : SOYSAL  

Adı     :  YILMAZ 

Bölümü : EĞĠTĠM FAKÜLTESĠ, ĠLKÖĞRETĠM BÖLÜMÜ  

 

TEZĠN ADI (Ġngilizce) : EXPLORATION OF THE RELATIONS 

BETWEEN THE TEACHER‘S DISCURSIVE ROLES AND THE 

STUDENTS‘ COGNITIVE CONTRIBUTIONS TO THE CLASSROOM 

DISCOURSE  

 

 

TEZĠN TÜRÜ :   Yüksek Lisans                                        Doktora   

 

 

1. Tezimin tamamından kaynak gösterilmek Ģartıyla fotokopi alınabilir. 

 

2. Tezimin içindekiler sayfası, özet, indeks sayfalarından ve/veya bir  

bölümünden  kaynak gösterilmek Ģartıyla fotokopi alınabilir. 

 

3. Tezimden bir (1)  yıl süreyle fotokopi alınamaz. 

 

 

TEZĠN KÜTÜPHANEYE TESLĠM TARĠHĠ:  
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