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ABSTRACT

PRE-SERVICE SCIENCE TEACHERS’ APPROACHES
TO CLASSROOM ASSESSMENT

Cayir, Aysenur
Master of Science, Science Education in Mathematics and Science Education
Supervisor : Prof. Dr. Semra Sungur

September 2022, 115 pages

The main focus of this study to examine Turkish pre-service science teachers’
approaches to classroom assessment, their conceptions of assessment, and the link
between their apporaches to and conception of assessment. For the purpose of the
study, a mixed method research design was used. In quantitative part, 676 pre-service
science teachers, who enrolled 12 universities in six regions of Turkey, participated.
The adapted version of Approaches to Classroom Assessment Inventory was
administered to participants to identify their approaches to assessment in four
assessment literacy themes: assessment purpose, assessment process, assessment
fairness and assessment theory. Descriptive statistics and a series of repeated
measures ANOVA were conducted to analyze the data. Results showed that pre-
service science teachers prioritize assessment for learning approach in assessment
purpose theme, design and communication approaches in assessment process theme,
equitable approach in assessment fairness theme, and balanced approach in

assessment theory theme. In qualitative part, 15 pre-service science teachers



participated. The semi-structured interviews were conducted to determine their
conceptions of assessment and to reveal how pre-service science teachers with
different approaches to assessment conceptualize assessment. Results indicated that
according to the majority of the participants, the focus of assessment should be
student to diagnose learning difficulties and misconceptions, monitor learning, and
provide feedback to students. Moreover, they were found to emphasize
contemporary assessment methods. The qualitative data revealed the pre-service
science teachers’ conceptions of assessment were not completely connected to a
particular assessment approach. Overall results indicated that pre-service science
teachers’ approaches to and conception of assessment both reflect contemporary

views of assessment.

Keywords: Approaches to Assessment, Conceptions of Assessment, Assessment

Literacy, Pre-service Science Teachers
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0z

FEN BIiLIMLERIi OGRETMEN ADAYLARININ SINIF-iCi
DEGERLENDIRMEYE YONELIK YAKLASIMLARI

Cayir, Aysenur
Yuksek Lisans, Fen Bilimleri Egitimi, Matematik ve Fen Bilimleri Egitimi
Tez Yoneticisi: Prof. Dr. Semra Sungur

Eylul 2022, 115 sayfa

Bu ¢alismanin amaci fen bilimleri 6gretmen adaylarinin sinif-i¢i degerlendirmeye
yonelik  yaklasimlarmni, degerlendirmeyi nasil Kkavramsallastirdiklarini ~ ve
degerlendirmeye yonelik yaklasim ve kavramsallastirmalar1 arasindaki baglantiyi
incelemektir. Bu amagla calismada karma arastrma deseni kullanilmistir.
Arastirmanin nicel kismina, TUrkiye’nin 6 farkli bolgesinde bulunan 12 Universitede
6grenim goren 676 fen bilimleri 6gretmen aday1 katilmistir. Fen bilimleri 6gretmen
adaylarinin yaklagimlarini dort temada -0lgme amaci, 6lgme siireci, 6lgme adilligi ve
Olcme teorisi- belirlemek icin Sinif-ici Degerlendirmeye Yonelik Yaklagimlar
Envanteri’nin uyarlanmis hali katilimcilara uygulanmustir. Her bir temadaki
yaklagimlarin ne kadar desteklendigini incelemek i¢in betimsel analiz ve tekrarh
Olcimler tek yonli varyans analizleri yapilmigtir. Sonuglar, fen bilimleri 6gretmen
adaylarinin  degerlendirme amaci temasinda Ogrenme i¢in degerlendirme

yaklasimina, degerlendirme siireci temasinda tasarim ve iletisim yaklasimlarina,
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degerlendirme adilligi temasinda esitlik¢i yaklasimina ve degerlendirme teorisi
temasida dengeli yaklasimina oncelik tanidiklar1 saptanmistir. Arastirmanin nitel
kismma 15 fen bilimleri 6gretmen adayr katilmistir. Fen bilimleri 6gretmen
adaylarinin degerlendirmeyi nasil kavramsallastirdiklarini belirlemek ve farkli
yaklagimlara sahip Ogretmen adaylarinin degerlendirmeyi kavramsallastiriglarini
ortaya c¢ikartmak igin yari-yapilandirilmis gorismeler araciligi ile veriler
toplanmistir. Sonuclar gostermistir ki, katilimceilarin ¢oguna gore, degerlendirmenin
odag1 ogrencinin 6grenme zorluklarini ve kavram yanilgilarini ortaya ¢ikartmak,
ogrenmesini takip etmek ve 6grencilere geri bildirim saglamak olmalidir. Ayrica fen
bilimleri 6gretmen adaylarinin ¢agdas degerlendirme yontemlerini vurguladiklar
bulunmustur. Ote vyandan, sonuglar, fen bilimleri 6gretmen adaylarinin
degerlendirmeyi nasil kavramsallastirdiklarmnin belli bir degerlendirme yaklagimiyla
tam olarak baglantili olmadigmi gostermistir. Genel olarak sonuglar, fen bilimleri
O0gretmen adaylarinin degerlendirmeye yonelik yaklasim ve
kavramsallagtirmalariin gelenekselden ziyade ¢agdas degerlendirme gOriislerini

yansittigini géstermistir.

Anahtar Kelimeler: Degerlendirmeye Yonelik Yaklasimlar, Degerlendirmenin
Kavramsallastirilmasi, Degerlendirme Okur Yazarligi, Fen Bilimleri Ogretmen

Adaylar
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CHAPTER 1

INTRODUCTION

This chapter aims to present the background of the study, purpose of the study,

research questions, significance of the study and definition of the important terms.

1.1  Background of the Study

Over the years, teachers have used assessment in classrooms to understand what and
how students learn, support and improve students’ learning, guide instruction, give
feedback to students, parents and other teachers (Phye, 1996). Using assessment,
teachers draw inferences about students’ status to give appropriate educational
decisions, provide evidence to student, teachers and parents about students’ progress,

and exhibit students’ accomplishments (Popham, 2013).

Accordingly, when many different educational systems are examined, it is realized
that there is an increased priority and attention on teacher assessment literacy
(DeLuca et al., 2016a). Assessment literacy refers to teachers’ ability and knowledge
in order to construct, administer and score assessment; to measure learning through
assessment (Popham, 2013), to initiate, advance, accommodate, and use suitable
assessment approaches to improve student learning (DeLuca et al., 2016a).
Considering this definition, having the proficiency in assessment practices is
essential for teachers to improve the quality of the teaching and learning (Volante &
Fazio, 2007) because effectiveness of teachers’ classroom assessment practices
influence student learning. In fact, effective classroom assessment practices allow to
draw conclusions about each student’s achievement, to communicate with students

and parents depending on the conclusion, and to focus on future practices (Brookhart,



1999). On the contrary, ineffective classroom assessment practices cause decreased
reliability and validity, leading to misguided and improper educational decisions for
future practices (DeLuca & Klinger, 2010). In addition, according to Popham (2013),
there are four traditional and three current reasons about why teachers should know
about classroom assessment. The four traditional reasons that teachers should know
about assessment are to (1) decide students’ status in instructions, (2) monitor
students’ progress, and (3) give grades to students and (4) decide teachers’ their own
efficiency in the instructions. Moreover, the three current reasons are (1) assessment
results influence and decide public impression of educational efficiency, (2)
assessment performances help evaluation of teachers and their teaching, and (3)
assessment instruments are prepared to clarify instructional goals to lead efficient
instructional decisions by teachers. For these reasons, teachers need to do assessment
practices well because they improve instruction and learning environment (Coombs
et al., 2018) and affect students’ motivation and learning (McMillan, 2000;
Timperley, 2009). In general, teachers’ approaches to assessment affect students’
motivation, engagement and advancement both positively and negatively (DeLuca
et al., 2019).

In this study, four-dimensional assessment literacy framework was used to describe
teachers’ approaches to classroom assessment. The four dimensions of assessment
literacy include aspects of (1) assessment purpose (includes choosing appropriate
assessment form based on the instructional goals and learning objectives), (2)
assessment process (includes constructing, administering and scoring assessments;
interpreting assessment results assist the progress of instructional decision making)
(3) assessment fairness (includes providing fair assessment conditions for all
students considering student diversity), and (4) assessment theory (includes
understanding psychometric properties, reliability and validity of assessments) to
represent the contemporary aspects of teacher assessment literacy (DelLuca et al.,
2016a). Each dimension has associated with three priority approaches. To illustrate,

assessment fairness dimension has associated with standard, equitable and



differentiated approaches. The complete list of priority approaches with definitions
presented in Table 1.1 below.

Table 1.1 Assessment literacy domains

Assessment
Literacy
Dimension

Priority

Approach Description of Priority Approach

Teachers use summative assessment which
includes tests-based results of the questions based
Assessment of  on the syllabus of the lesson to evaluate students’
learning learning at the end of the learning process
(Vlachou, 2018), and to make a final decision
about the instructional activities (Popham, 2013).

Teachers and students use formative assessment

Assessment to provide feedback during learning process
Purpose  Assessment for (Wen et al., 2006), to make decisions about
learning following steps of instruction, and to enhance
instructions and students’ learning (Brookhart,

2011).

Students use assessment to monitor and assess
Assessment as  their learning process (Earl, 2003). Includes
learning teachers but emphasize the role of the student
(DeLuca et al., 2019).

Teachers underline the design and development
Design of reliable assessments according to learning
goals (DelLuca et al., 2019).

Teachers focus adaptation and use of rubrics

Assessment  Use/scoring (DelLuca et al., 2019)

Process

Teachers give priority communicating with
students and parents to interpret assessment
results and give aimful feedback (DeLuca et al.,
2019).

Communication




Table 1.1 (Cont’d)

Assessment
Literacy
Dimension

Priority

Approach Description of Priority Approach

Teachers apply same assessments for all of the

Standard students (DeLuca et al., 2019).

Teachers use accommodation and modification
Equitable on assessments for identified students (DeLuca et
al., 2019).

Assessment
Fairness

Teachers apply individualized assessments for

Differenti
ifferentiated - oh student (DeLuca et al., 2019).

Teachers try to assure reliability and consistency
in assessment results including scoring, design
and administration across time intervals and
different teachers (DeLuca et al., 2019).

Consistent

Teachers try to assure assessment adjust with
Assessment learning objectives, reflect students’ learning
Theory Contextual correctly, and consider student and context while
interpreting the assessment results (DeLuca et al.,

2019).

Teachers try to assure reliability and consistency
Balanced in measuring what an assessment aims and
demands to measure (DelLuca et al., 2019).

According to Harrison (2005) and Popham (2013), teachers’ approaches to
assessment are influenced by several factors which are their assessment experiences,
practices, values, beliefs and knowledge on assessment, and students’ learning
needs. Additionally, Tierney (2006) described other six factors that are professional
development, educational policy, educational research, large-scale assessments,
evaluative inquiry and teachers’ beliefs. Analyzing teachers’ beliefs helps to
understand the relationship between their beliefs and students’ outcomes, and
teachers’ classroom practices (Opre, 2010) because teachers’ beliefs affect the way
teachers teach and students achieve (Savasci-Acikalin, 2009). According to Opre
(2015), teachers’ beliefs become essential factor to determine instructional practices

and students’ learning process.



To address different terminology about beliefs, the researchers who study beliefs
about assessment used ‘‘conception’’ that is preferred term and commonly used in
the specialized assessment literature (Opre, 2015). The term conception invoked
from Thompson (1992) and it can be defined as ‘‘general mental structure,
encompassing beliefs, meanings, concepts, propositions, rules, mental images,

preferences, and the like’” (p. 130).

Studying teachers’ conception of assessment is important, because it affects the
quality of their performance (Opre, 2015), their instructional decisions and activities
(Vandeyar & Killen, 2007), and their contributions into context of the teaching
(Skott, 2015). According to Vandeyar and Killen (2007), differing assessment
conceptions create differing assessment practices. To illustrate, teachers, who
concept assessment can be used to obtain information about student learning, will
use assessment to complete teaching and learning process. Teachers, who concept
students should be responsible for their own learning, will support summative
assessment practices. Moreover, when teachers’ conceptions of assessment change,
their classroom assessment practices will change (Opre, 2015). In the present study,
pre-service science teachers’ conception of assessment will be examined considering

their approaches to assessment based on four-theme assessment literacy framework.

In addition, teachers’ assessment practices affect student learning, learning
environment (DelLuca et al., 2019a), and students’ achievement (DeLuca et al.,
2018). For instance, when teachers prioritize formative assessment practices and
give high quality feedback to their students depend on the assessment practices, their
achievement and learning motivation will increase (Hattie, 2016). When teachers
prioritize summative assessment practices and give low quality feedback to their
students, the students’ anxiety intensify and the achievement gap between the
students expand (Von Der Embse et al., 2013). Additionally, teachers’ classroom
assessment practices can change depend on some factors. First of all, assessment
culture of the schools and educational systems can determine differences in teachers’

assessment practices (DeLuca et al., 2019b). Secondly, the diversity of teaching



contexts can cause to happen differences in assessment practices (Fulmer et al.,
2015). Lastly, teachers can alter their assessment practices based on pedagogical
knowledge, the priorities of educational systems and policies, and socio-cultural

contexts of teaching and learning (Willis et al., 2013).

Overall, this study is interested in exploring pre-service science teachers’ approaches

to classroom assessment and their conceptions of classroom assessment.

1.2 Purpose of the Study and Research Questions

The current study seeks to examine Turkish pre-service science teachers’ approaches
to classroom assessment based on four-theme assessment literacy framework, and
their conceptions of classroom assessment and the link between their conceptions of
assessment and approaches to assessment. Accordingly, the research questions of

this study are as follows:

1) What is the pre-service science teachers’ endorsement of a particular
approach to classroom assessment in terms of four themes of assessment (i.e.,
assessment purpose, assessment process, assessment fairness, assessment
theory)?

2) Isthere a difference in the level pre-service science teachers’ endorsement of
a particular approach to assessment in each theme (i.e., assessment purpose,
assessment process, assessment fairness, assessment theory)?

2.1) Is there a difference in the level of pre-service science teachers’
approaches to assessment purpose in terms of assessment of learning,
assessment for learning, and assessment as learning?

2.2) Is there a difference in the level of pre-service science teachers’
approaches to assessment process in terms of design, use/scoring, and

communication?



2.3) Is there a difference in the level of pre-service science teachers’
approaches to assessment fairness in terms of standard, equitable and
differentiated?
2.4) Is there a difference in the level of pre-service science teachers’
approaches to assessment theory in terms of consistent, contextual and
balanced?

3) How do pre-service science teachers with different approaches to assessment

conceptualize assessment?

1.3 Significance of the Study

Capability for understanding of the principles of assessment and evaluation is a
fundamental skill to advance teaching and learning (Volante & Fazio, 2007) because
teachers’ assessment practices improve instruction and learning environment
(Coombs et al., 2018) and affect students’ motivation, learning and achievement
(McMillan, 2000; Timperley, 2009). For this reason, teacher education programs
should attach importance to improve pre-service teachers’ assessment literacy to
decide and apply suitable assessments well (Siegel & Wissehr, 2011). However,
most of the researches on assessment literacy emphasized assessment purposes
ignoring other aspects of assessment literacy (DelLuca et al., 2016a). Thus, in the
present study, adapted version of the Approaches to Classroom Assessment
Inventory (ACAI) focusing on four themes (aspects) of assessment literacy: (1)
assessment purpose, (2) assessment process, (3) assessment fairness, (4) assessment
theory (DelLuca et al., 2016b) was used. The utilization of this instrument is thought
to provide to comprehensive understanding of pre-service science teachers’ approach
to assessment based on multi-dimensional assessment literacy framework. In fact,
majority of the studies about teachers’ assessment literacy have been conducted
using the 1990 standards (i.e., American Federation of Teachers, National Council
on Measurement in Education, Standard for Teacher Competency in Educational

Assessment of Students, & National Education Association, 1990). Because there is



no reliable data on teachers’ current approaches to classroom assessment due to a
lack of assessment literacy measures (DelLuca et al, 2016; Gotch & French, 2014),
the research team developed ACAI based on new assessment standards. For these
reasons, Approaches to Classroom Assessment Inventory (ACAI) was selected for
the present study. ACAI was translated and adapted to Turkish and used in Turkey
for the first time. Depending on the study results, some suggestions can be made for
teachers, prospective teachers, teacher educators, and educational policy makers to
improve teaching and learning process in science classes. For example, according to
relevant literature, teachers’ approaches to classroom assessment can change
depending on their career stage (Coombs et al., 2018). Accordingly, the current study
focused on Turkish pre-service science teachers’ approaches to classroom
assessment to portray their approaches. Depending on the results, some suggestions
can be made for teacher education programs and the researchers in the field to
improve assessment process. This study can also be replicated with in-service
science teachers with different years of teaching experience. In addition, this study
has potential to make a contribution to both national and international literature
portraying pre-service science teachers’ approaches to assessment within four-theme
assessment literacy framework including contemporary emphases to assessment. In
addition, during literature review, the researcher did not come across with any study
examining the link between pre-service teachers’ approaches to classroom
assessment and their conceptions of assessment. Therefore, the current study is
thought to be the first study in the related literature focusing on the link between

approaches to and conceptions of assessment.

1.4 Definition of Important Terms

Assessment: ‘“The process of obtaining information that is used to make educational
decisions about students, to give feedback to the student about his or her progress,
strengths, and weaknesses, to judge instructional effectiveness and curricular

adequacy, and to inform policy.”” (AFT et al., 1990).



Assessment literacy: ““A dynamic context dependent social practice that involves
teachers articulating and negotiating classroom and cultural knowledges with one
another and with learners, in the initiation, development and practice of assessment

to achieve the learning goals of students.”” (Willis et al., 2013, p.242).

Approaches to assessment: ““Comprised of both conceptual understandings and
practical knowledge related to student assessment within the situated context of their
classroom teaching.’” (Coombs et al., 2018, p.134).

Conception of assessment: Teachers’ perception and awareness of assessment
(Barnes et al., 2015).

Conception: ““The organizing framework by which an individual understands,

responds to, and interacts with a phenomenon.”’ (Brown, 2004, p.303).






CHAPTER 2

LITERATURE REVIEW

Chapter two presents teachers’ assessment literacy, teachers’ approaches to
classroom assessment, measuring teachers’ approaches to classroom assessment,

teachers’ conceptions of assessment titles.

2.1 Teachers’ Assessment Literacy

The definition of the assessment literacy developed in the process of time (DelLuca
et al., 2019). Assessment literacy can be defined as ‘‘the readiness of an educator to
design, implement, and discuss assessment strategies’’ (NCREL, n.d.). The National
Council on Measurement in Education, the National Education Association and the
American Federation of Teachers (1990) published the Standards for Teacher
Competence in Educational Assessment of Students. The standards consist of seven
principles for teacher competence in assessment illustrated test-based and
psychometric approaches to assessment. Teachers should be skilled in (1) selecting
suitable assessment methods for teaching choices; (2) advancing suitable assessment
methods for teaching decisions; (3) operating, grading and interpreting assessment
methods; (4) using assessment results to decide students’ status, plan teaching and
develop curriculum; (5) creating grading procedures to use the evaluation of
students’ assessments; (6) sharing assessment results with students, parents and other
educators; and (7) identifying inappropriate and illegal assessment methods and uses
(AFT et al.,1990). Moreover, assessment literate educators should know what they
assess, why they are doing the assessment and how to improve it. These educators

also should be aware of possible negative results of poor assessment practices
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(Stiggins, 1995). In addition to these, according to Schafer (1993), teachers should
improve their assessment skills in eight areas: (1) concepts and terminology of
assessment; (2) uses of assessment; (3) planning and development of the assessment;
(4) interpreting the assessment results; (5) description of assessment results; (6)
evaluation and improvement of assessments; (7) giving feedback and grading of the
assessments; and (8) ethics of assessment. In addition, the information that gathered
from assessment results have to be valid, reliable, significant and correct (Brookhart,
1999) because assessment practices improve instruction and students’ motivation,
advance students’ achievement (Brookhart, 1999), meet students’ needs, evaluate
students and instructions (Stiggins, 1999), and prevent students to reach their full
potential (Mertler, 2003).

Depending on the contemporary changes in assessment, the view of assessment
literacy was changed (DelLuca et al., 2019). Contemporary view of assessment pays
more attention to social and theoretical aspects of classroom assessment, and
formative assessment (Brookhart, 2011). The Joint Committee for Standards on
Educational Evaluation (2015) published Classroom Assessment Standards for
PreK-12 Teachers (Klinger et al., 2015). These standards represent contemporary
aspects of assessment literacy to prepare pre-service teachers, support in-service
teachers with guidelines, principles and strategies for effective use of assessment,
and guide teachers, students, parents and other educators to advance assessment
results for supporting students’ learning and achievement. Also, the standards have
three assessment domains: foundation (in relation to assessment purposes,
preparation and design), use (in relation to analyzing students’ work, giving feedback
and reporting), and quality (assessment fairness, diversity and reflection) (DelLuca
et al., 2019). Including current views and aspects, the term assessment literacy can

be evolved as:

Assessment literacy is a dynamic context-dependent social practice that
involves teachers articulating and negotiating classroom and cultural

knowledges with one another and with learners, in the initiation, development
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and practice of assessment to achieve the learning goals of students (Willis
etal., 2013, p.242)

Depending on the contemporary shifts in classroom assessment practices and
context, and new assessment standards, multidimensional approaches were
identified under four-themes of assessment literacy: (1) assessment purpose, (2)
assessment process, (3) assessment fairness, and (4) assessment theory. In the theme
of assessment purpose, the priority approaches are assessment of learning (i.e., using
summative learning and assigning grades), assessment for learning (i.e., using
formative learning and providing feedback related to learning objectives), and
assessment as learning (i.e., providing feedback to improve students’ abilities and
skills). In the theme of assessment process, the priority approaches are design (i.e.,
developing reliable assessments to measure students’ learning), scoring (i.e.,
adjusting rubrics to answer assessment scenarios), and communication (i.e.,
interpreting assessment results and giving feedback orally). In the theme of
assessment fairness, the priority approaches are standard (applying equal assessment
methods for all students), equitable (using accommodations and modifications for
identified students), and personalized (individualizing assessment methods for each
student). In the theme of assessment theory, the priority approaches are consistent
(assuring reliability in assessment results during the whole of assessment process),
contextual (assuring that assessment both reflect curriculum expectation and student
learning), and balanced (considering reliability in measuring students’ learning, and

validity of the assessment) (DeLuca et al., 2016b).

Examining in-service or pre-service teachers’ approaches to assessment considering
contemporary assessment literacy framework is important because one of the most
crucial responsibilities of the teachers is assessing their students (Mertler &
Campbell, 2005). It can affect everything that teacher does (Mertler, 2003).
However, the researches revealed that teachers have weak assessment skills in most
cases (Brookhart, 2001; Campbell et al., 2002). Moreover, many in-service teachers
claimed that they feel insufficient and unprepared to assess students’ learning

(Murray, 1991; Plake, 1993) because of the insufficient training about assessment in
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their teacher education programs (Plake et al., 1993; Rogers, 1991). In many teacher
education programs, classroom assessment courses are not a requisite to graduate
(Stiggins, 1999; Brown, 2004). For these reasons, in-service teachers try to improve
themselves in assessment practices with experience rather than their pre-service
training (Wise et al., 1991). Moreover, most of the early in-service teachers show
limited assessment literacy (DeLuca & Klinger, 2011; Volante & Fazio, 2007). For
example, the results of the study conducted by Birenbaum and Rosenau (2006)
examining pre-service teachers’ learning strategies and assessment preferences when
compared to in-service teachers showed that in-service teachers show deeper
approach to learning and assessment as a result of their experiences. Also, in-service
teachers were found to choose assessment strategies requiring higher levels of

thinking.

In addition, Coombs et al. (2018) investigated the relationship between teachers’
assessment literacy through multidimensional approaches to assessment (including
conceptions of assessment purpose, assessment process, assessment fairness and
assessment theory) and teachers’ career stages (initial pre-service teacher, beginning
in-service teacher, early in-service teacher and established in-service teacher). The
data collected from 727 participants in Canada and U.S.A. The participant teachers
completed the Approaches to Classroom Assessment Inventory (ACAI). The results
of the study showed that there is a significant relationship between career stage and
approaches to assessment purpose. Partial differences were seen within the first five
years of teaching (early in-service teachers). There is a statistically significant rise
in supporting assessment of learning, standard and differentiated approaches, and
decline in supporting balanced approach in this career stage. After five years of
teaching experience, teachers started to prioritize formative and differentiated
approaches to classroom assessment. When the career stage increase, teachers
became more likely to support approaches to assessment purpose (assessment for
learning, assessment as learning, assessment of learning). Also, these results

illustrated slightly differenced impacts of career stages on the teachers' approaches
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to classroom assessment. However, these results showed that continued investigation

needed into the influence of career stage on teachers’ approaches to assessment.

Similarly, according to Coombs et al. (2020), more experienced teachers support the
assessment for learning, equitable and integrated approaches to a greater extend
when compared to less experienced teachers. In addition, they give importance to
self-assessment activities (Wen et al., 2006), more complex assessment methods
(Birenbaum & Rosenau, 2006), and have higher levels of perceived skill in

assessment (Coombs et al., 2018).

As indicated by aforementioned literature, teachers’ approaches to classroom
assessment can change depending on their career stage. Thus, the current study
focused only on Turkish pre-service science teachers’ approaches to classroom
assessment based on multi-dimensional assessment literacy framework.
Accordingly, the results of the present study can have significant implications for
teacher education programs and teacher educators in order to improve classroom
assessment. The study can be replicated with in-service science teachers with
different years of teaching experience to show their approaches to classroom
assessment. Depending on the differences between the results of pre-service and in-
service teachers, required supports for teachers or arrangements for teacher
education program and courses can be made if necessary. In the following sub-
section, teachers’ approaches to assessment their assessment practices are

elaborated.

2.2 Teachers’ Approaches to Classroom Assessment

Some of the researchers have responded to call of exploring teachers’ assessment
preferences, knowledge, approaches to assessment (Wolf et al., 1991; Brown, 2004;
Coombs et al., 2018) and assessment practices (Scarino, 2013; Cowie & Cooper,
2017) to show contemporary views of assessment literacy. Among these

‘“approaches to assessment’’ reflects teachers’ multiple perspectives related to
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classroom assessment (Willis et al., 2013; DelLuca et al., 2016a). The previous
traditional views of assessment focused on teachers’ knowledge about assessment,
and abilities of assessment. On the other hand, the contemporary views of assessment
focus on teachers’ ability to combine their assessment knowledge with their
pedagogy and learning context (DeLuca et al., 2016a). According to Shepard (2000),
summative approach to classroom assessment is supported from traditional views of
social efficiency curriculum, scientific measurement and behaviorist learning theory.
Conversely, formative approach to classroom assessment is supported from
contemporary views. Contemporary views of assessment conflict with teachers’
previous views that results to resist the progress in the approaches to classroom
assessment. The previous traditional approaches affect teachers’ classroom
assessment actions today. In schools, assessment practices include both traditional
test-based and contemporary approaches (Shepard, 2000). In multiple studies, the
researchers examined how teachers’ approaches to classroom assessment change
from traditional to contemporary conceptions. The results showed that pre-service
teachers start teacher education programs with summative approaches to assessment
depending on their experiences as a student (DeLuca & Klinger, 2010; Mertler, 2004;
Volante & Fazio, 2007). As time passes, pre-service teachers start to change their
approaches into more contemporary conceptions because their teacher education
programs provide opportunities to improve themselves in current assessment

conceptions (Volante & Fazio, 2007).

Similar study conducted by Cowan (2009) to show pre-service teachers’
development of formative approaches to classroom assessment. The results revealed
that the pre-service teachers mainly practicing simple and uncomplicated formative
assessment practices (e.g., questioning, sharing learning objectives and criteria) and
exceptionally practicing more complicated formative assessment practices (e.g., self-

assessment, peer assessment, giving feedback).

In the study of Smith, Hill, Cowie and Gilmore (2014), pre-service teachers’

assessment beliefs were examined in first and third year of teacher education
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program. The results of the study showed that pre-service teachers’ beliefs changed
from summative to formative orientations at the end of the teacher education
program. Moreover, pre-service teachers realized students’ role in assessment
process (assessment results give information both teacher and student). On the other
hand, in-service teachers should be supported in their professional learning to
maintain contemporary classroom assessment conceptions (Mertler, 2004).
Moreover, differing models for teacher professional learning have affected teachers’
approaches to classroom assessment (DeLuca et al., 2016a). These models include
accrediting mentor teacher (Jonson, 2008), getting expert support and collaborative
inquiry (Harrison, 2005). In addition to these models, ‘‘sustained, collaborative,
classroom-embedded professional learning model that engages teachers and
administrators in learning about target areas of classroom assessment’’ (DeLuca et

al., 2016a, p.358).

Teachers’ assessment practices significantly affect students learning and teaching
process (Brookhart, 2011). Teachers’ assessment practices are shaped by their
beliefs, conceptions (Opre, 2015), background, experience level and professional
learning; educational curricula; students’ actions, interactions with each other, and
diversity (Looney et al., 2017). These factors affect teachers’ assessment practices
in different assessment themes. These assessment themes may involve teachers’
comprehension and conception of assessment purpose (including assessment for
learning, assessment as learning, and assessment of learning approaches),
assessment process (design, use/scoring, and communication approaches),
assessment fairness (standard, equitable, and differentiated approaches), and
assessment theory (consistent, contextual and balanced approaches) (Coombs et al.,
2018). Various factors impact teachers’ agreement of different assessment
approaches by developing different assessment practices depend on educational
context (DeLuca et al., 2018). Moreover, according to Vandeyar and Killen (2007),
divergent assessment conceptions bring on divergent assessment practices. Teachers
who believe assessment is a valuable method to collect information about teaching

and learning use assessment to complete teaching and learning. Teachers who
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believe responsibility should be given to students for their own learning process use

formal and summative assessment practices.

In the study of James and Pedder (2006), the connection between teachers’ beliefs
and practices were examined. The data collected from 558 teachers in England. The
results revealed that these teachers who believed that assessment practices used to
assist the progress of learning and improve learning process mentioned that they
support performance-oriented assessment practices for their students because of the

countries’ educational policies.

Another study conducted from Alm and Colnerud (2015) to examine teachers’
grading practices as a result of their approaches to assessment. The data were
collected from 411 teachers in Sweden. The results showed that students’ feel the
grading is unfair when teachers were unsuccessful to follow contemporary grading
systems, used irresponsible and irrelevant information and ambiguous words in
communication. Moreover, whether teachers used norm or criterion-referenced
grading and included their individual ideas in grading procedure affect the

development of the assessments.

In this study, considering above-mentioned literature, pre-service science teachers’

approaches to classroom assessment was aimed to be examined.

2.3 Measuring Teachers’ Approaches to Classroom Assessment

Over the years, researchers have developed, revised and adapted different
instruments to measure teachers’ approaches to assessment based on different
assessment literacy frameworks, and most of the researchers, used 1990 Standards

measures for their instruments and studies (DeLuca et al., 2016b).

Plake et al. (1993) developed Teacher Assessment Literacy Questionnaire (TALQ)
to measure in-service teachers’ assessment competency in the 1990 Standards for

Teacher Competence in Educational Assessment of Students (AFT et al., 1990).
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Their item development goal was to arrange realistic and significant application
questions related to teachers’ assessment practices. The TALQ consists of two parts.
First part has 35 items to measure teachers’ assessment knowledge on competency
areas and second part has questions about teachers’ background and perceptions
related to assessment. The data collected from 555 in-service teachers. The results
of the first part revealed that participants accomplish best in the items related to
measuring knowledge in the competency area of administering, scoring and
interpreting the results of assessment. On the other hand, the participants accomplish
worst in the items related to the competency area of communicating assessment
results. The results of the second part revealed that majority of the participants
admitted that teacher-developed assessments should be used widely to improve
lectures. Also, more than half of the participants stated that in-service delivery is the

best way to improve themselves in interpreting assessment scores.

Another study conducted by Zhang and Burry-Stock (1997) who developed
Assessment Practices Inventory (API) using 1990 Standards to measure teachers’
perceptions of assessment skills. The API consists of 67 items. For each item, the
participants were reported their assessment competency on a 5-point scale 1= not at
all skilled to 5=highly skilled. The sample was 311 in-service teachers. The
participants with measurement training and teaching experience reported that they
were more skilled than the others who did not get measurement training in
performance assessment, interpreting and using assessment results in decision

making.

Similar study conducted from Campbell et al. (2002) with Assessment Literacy
Instrument (ALI) that was the renamed version of the TALQ. The sample was 220
pre-service teachers. The results revealed that pre-service teachers showed higher
level of reliability when compared to in-service teachers in the study of Plake et al.
The participants performed best in the competency area of choosing appropriate
assessment methods, and worst in the area of communicating assessment results like

the in-service teachers in Plake et al. (1993) study.
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In the study of Mertler (2003), Classroom Assessment Literacy Inventory (CALI)
was developed. The CALI was adapted from Teacher Assessment Literacy
Questionnaire (TALQ) (Plake et al., 1993). The adapted version of the instrument,
CALL, has same items which were reworded a little. The sample consisted of 67 pre-
service teachers and 197 in-service teachers. The results showed that pre-service
teachers performed best in the competency area of choosing appropriate assessment
methods, worst in area of developing valid grading procedure. The in-service
teachers performed best in the competency area of administering, scoring and
interpreting the results of assessment, worst in area of developing valid grading
procedure like pre-service teachers. What is more, the in-service teachers
accomplished significantly higher scores than pre-service teachers in all items. In
other words, the in-service teachers were more assessment literate than pre-service

teachers.

In conclusion, the instruments that are TALQ, CALI and ALI have items
representing Assessment Processes (57%), Assessment Purposes (14%), Assessment
Ethics (14%) and Communicating Assessment Results (14%) themes. The API has
items representing items Assessment Fairness and Assessment for Learning themes
(DeLuca et al., 2015)

Although these assessment literacy instruments do not reflect current assessment
framework and practices (DeLuca et al., 2016b), the standards should be revised and
improved into contemporary assessment demands (Brookhart, 2011). Moreover,
most of the research on teacher assessment literacy focus to decide teachers’
approaches to assessment purposes ignoring other approaches to classroom
assessment (DeLuca et al., 2016b). For these reasons, DeLuca, LaPointe-McEwan
and Luhanga (2016b) developed the Approaches to Classroom Assessment
Inventory (ACAI) based on currently published Classroom Assessment Standards
(JCSEE, 2015). The instrument developers identified four themes representing
contemporary aspects of teacher assessment literacy: (a) Assessment Purpose

(including aspects of assessment for learning), Assessment Process (including
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aspects of communicating assessment results), (c) Assessment Fairness (including
aspects of assessment ethics), and (d) Assessment Theory. The instrument consists
of three parts. Part one of the ACAI has 20 items that contains five scenarios with
four items for each scenario to decide teachers’ approaches to classroom assessment.
Part two of the ACAI has 26 items rated on a five-point scale 1=novice to 5=expert
to decide teachers’ confidence regarding classroom assessment practices. Part three
of the ACALI has two sections to decide teachers’ professional learning priorities and
preferences in assessment. First section consists of 12 items related to their interest
in learning about assessment rated on a five-point scale 1=very low interest to 5=
very high interest. Second section consists of 14 items to show their preferences in
professional learning rated on a five-point scale 1=not preferred to 5= highly
preferred. For all parts, there are no correct responses for the items. The ACAI
represents various perspectives and practices related to classroom assessment and
the items do not have correct answers. On the other hand, other instruments like
TALQ or CALLI has the items that represent teachers correct and incorrect classroom
assessment knowledge, skills and practices based on 1990 Standards. Moreover, the
ACAI represents current assessment contexts and contemporary aspects of teachers’
assessment literacy in four themes: assessment purpose, assessment process,
assessment fairness and assessment theory. However, the above-mentioned
instruments except from the ACAI focuses only assessment purposes. For these
reasons, in this study, the ACAI was selected to administer the participants (DeLuca

et al., 2016b). It was also used to assess participants’ perceived assessment practices.

2.4  Teachers’ Conceptions of Assessment

Teachers’ conceptions depict various categories of ideas related to their description
of how they experienced educational concepts (Pratt, 1992). These conceptions
represent teachers’ views, interactions and interpretations about teaching

environment (Marton, 1981).
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The studies related to teachers’ conceptions of assessment have importance because
teachers’ conceptions of learning, teaching, assessment and curriculum affects the
way they teach, and their students learn and achieve learning goals (Thompson,
1992), the quality of teachers’ performance and methods implementation in
educational activities (Opre, 2015), and their perceptions and evaluation of student
performance (i.e., assessment) (Brown, 2004). In addition, teachers’ conceptions of
assessment have impact on their interpretations and contributions in their teaching
context (Skott, 2015). Therefore, the studies about teachers’ conceptions of
assessment have significant contribution to understand how teachers comprehend
assessment and how they conceive assessment and how their conceptions affect their
teaching (Opre, 2015).

According to various researchers, teachers hold four conceptions of assessment. A
first conception of assessment is that assessment advanced student learning process
and teaching quality (Black & Wiliam, 1998). To see the advancement in learning
and teaching, assessment have to determine students’ performance and show valid
and reliable information about students’ performance (Brown, 2004). Also,
assessment contribute information for teachers to advance their teaching and
teaching activities (Opre, 2015). A second conception of assessment is that
assessment can be utilized to represent teachers’, schools’ or education system’s
usage of public resources. Assessment results show teachers’ or schools’
performance and consequences of their performance to other people (Firestone et al.,
1998). In other words, teachers and schools are two main actors that affects students’
performance (Opre, 2015). A third conception of assessment is that students
independently responsible for their learning through assessment. There are important
consequences of assessment results for individual students. They can be placed into
learning groups or classes, used for graduation and higher levels of education based
on their grades of assignment, performance and exams (Brown, 2004). A fourth
conception of assessment is that assessment has no valid role in teaching and
learning. Assessment generally considered to cause negative consequences for

students, teachers and educational system. Assessment can cause anxiety to students
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and ignore their abilities (Opre, 2015). Moreover, assessment can distract actual
purpose of teaching and learning, and negatively affect teachers’ autarchy and

professionalism (Dixon, 1999).
Brown (2004) summarized teachers’ four conceptions of assessment:

(a) assessment improves teacher instruction and student learning by
providing quality information for decision-making; (b) assessment makes
students accountable for their learning; (c) teachers or schools are made
accountable through assessment; and (d) assessment is irrelevant to the work

of teachers and the life of students (p. 305).

In addition, these four assessment conceptions can interact with each other. In other
words, teachers can have multiple conceptions about assessment. To illustrate,
teachers who believe assessment is irrelevant could also think that assessment

improves instruction and student learning (Brown, 2004).

Teachers’ these types of conceptions affect from some factors. According to Brown
(2004), the number of years’ in their professional experience as a teacher and
previous experience as a student, the educational context that they develop, and
socio-economic status of their schools does not affect teachers’ conceptions of
assessment. On the contrary, these conceptions can be changed by educational
system, the way of understanding of the content (Vandeyar & Killen, 2007),
teachers’ perceptions of the societies’ expectations, and their beliefs about their

students’ abilities (Bright & Joyner, 1998).

In the study of Brown and his colleagues (Brown, 2004; Brown & Harris, 2009;
Brown et al., 2011) used Teachers” Conceptions of Assessment (COA) instrument
to show teachers’ agreement and disagreement to 50 items related to these four
conceptions of assessment. The results of the study revealed that participant teachers
agreed the conceptions which are assessment improves teacher instruction and

student learning by providing quality information for decision-making, assessment
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makes students accountable for their learning, and teachers or schools are made
accountable through assessment. On the other hand, they disagreed the conception
which assessment is irrelevant to the work of teachers and the life of students. Also,
according to DeLuca et al. (2016a) the results of this study showed that ‘‘teachers
conceptualize and value assessment purposes differently pointing to potential

variability in teachers’ approaches to assessment’ (p. 360).

Hargreaves (2005) conducted a study to explore and interpret teachers’ conceptions
of assessment for learning approach. The data collected from 83 teachers. She
summarized six conceptions based on the participants’ responses: assessment for
learning means (1) monitoring students’ performance against learning goals; (2)
using assessment results to inform next steps of learning and teaching; (3) giving
feedback to improve; (4) learning about students’ learning; (5) taking control of
students’ their own learning and assessment; and (6) using assessment as a learning

event.

Another study conducted from Wang, Kao and Lin (2010) to describe and analyze
pre-service teachers’ initial conceptions about assessment of science learning. The
data collected from 215 pre-service teachers through open-ended written questions
and interviews. The results of the study showed that more than half of the participants
conceived assessment can be used to measure students’ knowledge related to
learning objectives; approximately half of the participants conceived that knowledge
application should be assessed; roughly 10% of the participant conceived that the
aim of the assessment should be fundamental process skills and students’
involvement in learning tasks should be assessed; less than 5% of the participants

conceived that higher level of inquiry thinking processes should be assessed.

Based on the above-mentioned literature, this study aimed to investigate pre-service
science teachers’ conception of assessment through semi-structured interviews to get

an in-depth understanding of their conceptions. More specifically, in the current
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study, one of the purposes was to reveal how pre-service science teachers with

different approaches to assessment conceptualize assessment.
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CHAPTER 3

METHOD

This chapter covers information about the research method of the study under eight
subtitles that are research design, study context, population and sample, instruments,

data collection, data analysis, trustworthiness, and assumptions.

3.1  Research Design

The current study is based on a mixed method research design. It involves collection
and analysis of both qualitative and quantitative forms of data in a single study
(Creswell, 2014). The quantitative data were collected with Approaches to
Classroom Assessment Inventory (ACAI) to analyze pre-service science teachers’
approaches to classroom assessment. Then, qualitative data were collected with
semi-structured interviews to see how pre-service science teachers with different

approaches to classroom assessment conceptualize assessment.

3.2  Study Context

Before applying Elementary Science Education (ESE) program, candidates must
take a national university entrance exam at the end of the high school education in
order to be a student of this program in Turkey. The candidates are placed in ESE
program at different universities depending on the results of the exam and their

preferences.

The general aim of the ESE program is to educate future science teachers for 5™ —
8" grades in elementary schools. In Turkey, the ESE program was prepared by
Higher Education Council (YOK) in 1998, 2006 and 2018. The participants of this

study followed the program that prepared in 2006. It is a four-year program and
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consists of must courses related to scientific field knowledge, professional teaching
knowledge, general knowledge and elective courses (Arduc et al., 2020). One of the

must courses focuses on educational assessment.

3.3 Population and Sample

The population of the quantitative part of this study was pre-service science teachers
(PSTs) from the universities located in different regions of Turkey. The sample
entirely consisted of 676 PSTs (283 juniors and 393 seniors) from 12 universities in
six regions of Turkey. The distribution of the participants through regions were
presented in Table 3.1. The universities selected by convenience sampling. Of the
676 PSTs, 534 (79%) were female and 142 (21%) were male. The PSTs ranged in
age from 19 to 35 with a mean age of 21.78 (SD= 1.37).

Table 3.1 Distribution of participants

ical Redi Sample F
Geographical Region ample Frequency

Junior Senior

Marmara 25 14
Aegean 86 110
Mediterranean 48 42
Black Sea 18 80
Central Anatolia 56 69
Eastern Anatolia 50 78
South Eastern Anatolia 0 0

Total 283 393

Of 676 PSTs, only 7 PSTs (1.0%) reported that they took four assessment courses.
Majority of the PSTs (60.4%) took one assessment course. Although all PSTs took
at least one assessment course, 3.7% of them thought that they do not have any
knowledge about assessment and 3.6% of them stated that assessment was not

mentioned during their education. Also, 4.1% of PSTs stated that they are not

28



interested in assessment topics. More than 90 % of the participants (n=613) reported
that they are planning to work as a science teacher when they graduate. Detailed

information about characteristics of the participants were presented in Table 3.2.

Table 3.2 Information about participants

Variable Frequency Percent
Number of courses taken
Never 62 9.2
One course 408 60.4
Two courses 159 23.5
Three courses 40 5.9
Four courses 7 1.0

Mention of assessment topic

Not at all 24 3.6
A little 122 18.0
Moderate 359 53.1
A lot 171 25.3
Knowledge about assessment

Not at all 25 3.7
A little 217 32.1
Moderate 400 59.2
A lot 34 5.0
Interest in the topics related to assessment
Not at all 28 4.1
A little 167 24.7
Moderate 372 55.0
A lot 109 16.1
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The qualitative part of this study consisted of 15 volunteer PSTs. The instrument
used to collect quantitative data included a section that asked the participants whether
they would be volunteers to participate in the qualitative part of the study. If so, they
were kindly asked to provide their e-mail addresses. In total, 85 volunteer PSTs
shared their e-mail addresses to participate in the semi-structured interview. An e-
mail was sent to volunteers to explain the aim of the study and details of the
qualitative part, and to confirm their volunteer participation. 15 of the 85 PSTs
replied to e-mails agreeably. The semi-structed interviews were conducted with
them.

The demographic information of the pre-service science teachers involved in the
qualitative part and their support for each approach are provided below. The pre-
service science teachers were identified as highly supportive of an approach when
their mean scores are 4 or above obtained by averaging their endorsement for a
particular approach across all five scenarios. This cut-off point was determined
considering the strategies recommended by one of the developers of the ACAI. More
specifically, it was recommended that one strategy can be to calculate central
tendency (mean or median) for each approach and to use this value to group
participants into high/low groups. Another strategy can be to select a cut-off value.
The consulted ACAI developer suggested that the greater the cut-off value for high
levels of endorsement, the better it will function in qualitative part. Accordingly,
considering these two suggested strategies together (i.e., considering the mean for
each approach and selecting a greater cut-off value for a better identification of high
levels of endorsement), a cut-off value of 4 or above was selected in this study, Table
3.3 indicates the highly endorsed approaches by each participant considering

abovementioned cut-off point.

Pre-service Science Teacher A
Pre-service Science Teacher A is 23 years old senior student on teacher education
program. She reported that she took one assessment course. According to her

response to the related question, this course helped her to understand what

30



assessment is and how she can meet the objectives in science. She thinks that this
course contributed to her, but it is not sufficient. PST A was found to be highly
supportive of assessment for learning (AfL) approach (M=4.20) in the theme of
assessment purpose and equitable approach (M=4.20) in the theme of assessment
fairness using the abovementioned cut-off value (see Table 3.3).

Pre-service Science Teacher B

Pre-service Science Teacher B is a 20 years old junior student taking only one
assessment course on teacher education program. She stated that she did not learn
too much about assessment in this course. As shown in Table 3.3, a standard
approach (M=4.00) within the theme of assessment fairness was highly endorsed by
the PST B.

Pre-service Science Teacher C

Pre-service Science Teacher C is 21 years old, senior student. He took two
assessment courses. He indicated that in these courses, assessment methods, how to
use these methods, interpretation of methods were taught. According to him, he
cannot know whether these courses were sufficient or insufficient without
experience. Except from assessment of learning (AoL) approach within assessment
purpose theme and differentiated approach within assessment fairness theme, all
remain approaches (AfL (M=4.80), assessment as learning (AaL) (M=4.00), design
(M=5.00), use/scoring (M=4.00), communication (M=4.40), standard (M=4.00),
equitable (M=4.40), consistent (M=4.00), contextual (M=4.20), and balanced
(M=4.00)) were endorsed from PST C (see Table 3.3).

Pre-service Science Teacher D

Pre-service Science Teacher D is 22 years old, senior student. She took one
assessment course. This course provided her to assess student knowledge and
assessment methods. She thinks that this course contributed her, but it is not

sufficient, and she can improve themselves with the help of instructors in her teacher
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education program and their articles or books. As shown in Table 3.3, PST D was
found to be highly supportive of assessment AoL (M=4.60) and AfL (M=4.20)
approaches within the theme of assessment purpose, communication approach
(M=4.20) within the theme of assessment process, balanced approach (M=4.60)
within the theme of assessment theory, equitable (M=4.00) and differentiated
(M=4.40) approaches within the theme of assessment fairness.

Pre-service Science Teacher E

Pre-service Science Teacher E is 22 years old, senior student. She took one
assessment course. Inthis course, she learned sufficient information about traditional
assessment methods, and how to use performance assessment and portfolio
assessment. PST E was found to prioritize communication (M=4.80) and use/scoring
(M=4.20) approaches in assessment process theme, AfL (M=4.40) and AaL
(M=4.60) approaches in assessment purpose theme, equitable (M=4.60) and
differentiated (M=4.40) approaches in assessment fairness theme, and balanced

approach (M=4.20) in assessment theory theme (see Table 3.3).

Pre-service Science Teacher F

Pre-service Science Teacher F is 22 years old, senior student. She took one
assessment course. According to her, the instructor gave an emphasis on preparing
exam questions. She thinks this course was not sufficient, and she can improve
themselves with experience. As shown in Table 3.3, PST F was highly supportive of
design approach (M=4.80) within the theme of assessment process, AaL approach
(M=4.00) within the theme of assessment purpose, and equitable approach (M=4.00)

within the theme of assessment fairness.

Pre-service Science Teacher G
Pre-service Science Teacher G is 22 years old, senior student. She reported that she
did not take any assessment courses. PST G was found to highly endorse

communication (M=5.00), design (M=4.60), and use/scoring (M=4.00) approaches
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in assessment process theme, AfL (M=4.60) and AaL (M=4.60) approaches in
assessment purpose theme, differentiated (M=4.80) and standard (M=4.00)
approaches in assessment fairness theme, and balanced approach (M=4.40) in

assessment theory theme (see Table 3.3).

Pre-service Science Teacher H

Pre-service Science Teacher H is 21 years old, senior student. She took one
assessment course. According to her, she learned some current methods of
assessment. She stated that this course was not fully sufficient. PST H was found to
be highly supportive of equitable approach (M=4.60) in the theme of assessment
fairness, and AoL (M=4.40) and AaL (M=4.00) approaches in the theme of

assessment purpose (see Table 3.3).

Pre-service Science Teacher |

Pre-service Science Teacher | is 23 years old, senior student. He took one assessment
course. He indicated that he learned how to prepare exam questions with the help of
this course. According to him just one assessment course is not enough for them. As
shown in Table 3.3, PST | was found to highly endorse a standard approach
(M=4.20) in the theme of assessment fairness, AoL approach (M=4.00) in
assessment purpose theme, and consistent approach (M=4.00) in assessment theory

theme.

Pre-service Science Teacher J

Pre-service Science Teacher J is 21 years old, senior student. She took one
assessment course. She reported that, in this course, traditional assessment methods,
performance assessment, portfolio assessment and structured grid were covered.
According to her, this was not sufficient for her teaching profession, and she tries to
improve herself by researching and reading related books. Except from standard
approach in assessment fairness theme and consistent approach in assessment theory
theme, all remain approaches (AoL (M=4.20), AfL (M=4.20), AaL (M=5.00), design
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(M=4.20), use/scoring (M=4.40), communication (M=4.80), differentiated
(M=5.00), equitable (M=4.40), contextual (M=4.80), and balanced (M=4.60)) were
endorsed from PST J (see Table 3.3).

Pre-service Science Teacher K

Pre-service Science Teacher K is 21 years old, senior student. She took one
assessment course. She learned assessment methods including laboratory
assessment. She thinks the course provide her sufficient information for her teaching
profession. As shown in Table 3.3, PST K highly prioritized consistent approach
(M=4.80) within the theme of assessment theory and AfL approach (M=4.00) within

the theme of assessment purpose.

Pre-service Science Teacher L

Pre-service Science Teacher L is 21 years old, senior student. She took two
assessment courses. According to her, these courses provided her with sufficient
information about assessment methods. Also, she learned making experiments,
preparing lesson plan and classroom management in this course. Across four

assessment themes, none of the approaches were highly endorsed by PST L.

Pre-service Science Teacher M

Pre-service Science Teacher M is 22 years old, junior student. He took one
assessment course. In this course, he learned sufficient information about preparing
open-ended questions, multiple choice questions, homework, and giving feedback to
monitor student learning during or at the end of the learning. As shown in Table 3.3,
PST M was more likely to prioritize design approach (M=4.40) in assessment
process theme, AfL approach (M=4.20) in assessment purpose theme, and equitable

approach (M=4.00) in assessment fairness theme.
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Pre-service Science Teacher N

Pre-service Science Teacher N is 27 years old, senior student. She took two
assessment courses. She learned how to write learning objectives, assessment
methods, preparing various types of exam questions with advantages and
disadvantages. She thinks these courses contributed them enough knowledge about
assessment theoretically, but she needs experience in practice. PST N was highly
supportive of communication approach (M=4.60) within the theme of assessment
process, contextual (M=4.20) and balanced (M=4.00) approaches within the theme
of assessment theory, equitable (M=4.00) and differentiated (M=4.00) approaches
within the theme of assessment fairness, and AaL approach (M=4.00) within the

theme of assessment purpose (see Table 3.3).

Pre-service Science Teacher O

Pre-service Science Teacher O is 23 years old, senior student. She took one
assessment course. In this course, she thinks that she learned sufficient information
such as advantages of assessment methods. Also, assessment can provide feedback
to us about teaching process. PST O was found to be highly supportive of AfL
(M=4.40) and AaL (M=4.20) approaches within the theme of assessment purpose,
differentiated (M=4.40) and equitable (M=4.00) approaches within the theme of
assessment fairness, design (M=4.20) and communication (M=4.00) approaches
within the theme of assessment process, and balanced approach (M=4.20) within the

theme of assessment theory (see Table 3.3).
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Table 3.3 Endorsement of approaches by each participant

Assessment Assessment Assessment Assessment
Purpose Process Fairness Theory
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| X X X
J X X X X X X X X X X
K X X
L
M X X X
N X X X X X X
O X X X X X X X
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34 Instruments

34.1 Quantitative Data Collection Instrument

The Approaches to Classroom Assessment Inventory (ACAI) was developed by a
research team at the Queen’s Faculty of Education led by Dr. Christopher DeLuca
based on the new Classroom Assessment Standards of Joint Committee for Standards
on Educational Evaluation (Joint Committee on Standards for Educational
Evaluation, 2015). The instrument developers identified four assessment literacy
themes and each theme associated with three assessment approaches: (1) assessment
purpose (includes assessment of learning, assessment for learning and assessment as
learning approaches), (2) assessment process (includes design, use/scoring and
communication approaches), (3) assessment fairness (includes standard, equitable
and differentiated approaches), and (4) assessment theory (includes consistent,
contextual and balanced approaches) to represent the contemporary aspects of

teacher assessment literacy (DeLuca et al., 2018).

For the present study, the ACAI was translated and adapted into Turkish. The
adapted version of the ACAI was administered to pre-service science teachers to
examine their approaches to classroom assessment. In the adapted version of ACAI,
there are two parts that target different aspects. Part one consists of questions about
demographic information and teaching background like gender, age, university and
grade level. This part contains five scenario-based questions with four items
designed to analyze and determine the PSTs’ approaches to classroom assessment.
For each item, there are three actions, and the participants were asked to identify the
possibility of enacting each action rated on a five-point scale (1= not at all likely; 5=
highly likely). In total, there are twelve actions associated with twelve assessment

approaches for each scenario.

The instrument was carefully adapted. Wording of the statements was examined by

two psychological counseling and guidance experts, three Turkish language teachers,
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two English language teachers, one expert in science education offering an
assessment course for 18 years, and one expert in Academic Writing Center to
eliminate ambiguities and unfamiliar terms. Depending on the experts’ feedback, the
related parts were rewritten and checked again until the experts approved all items
and questions in the instrument concerning clarity, appropriateness, and validity. In
addition, during the adaptation process, the researcher contacted the developers of
the instrument and got their approvals for the suggested revisions. Some suggestions
were also made by the developers of the instrument. By getting permission and
recommendation from instrument developers some items in the ACAI were revised.
The revised items presented in Table 3.4. Also, for all questions and the actions in
Scenario 5, the ‘‘standardized test’” term was changed as ‘‘high school entrance
examination’’ considering the context of the study. The adapted instrument was

presented in Appendix B.

Table 3.4 Revised items in the ACAI

Item Revised item
Scenario 1  You give your class a paper- You give your class a paper-
pencil summative unit test pencil summative unit test.
with accommodations and Sixteen of the 24 students fail.

modifications for identified
learners. Sixteen of the 24
students fail.

Scenario 1 For students with For students who failed the test,

Question 3  exceptionalities, who failed discuss a new assessment that

Action 2 the test, discuss a new would appropriately demonstrate
assessment that would his/her learning.

appropriately demonstrate
his/her learning.
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Table 3.4 (Cont’d)

Item Revised item
Scenario 5 A parent of one of your A parent of one of your
classified/identified students is  classified/identified students is
concerned about an upcoming  concerned about an upcoming
standardized test. high school entrance
examination.
Scenario 5  Tell the parent that all eligible  Tell the parent that it is not
Question 19 students in the class must obligatory to enter high school
Action1  complete the standardized test. ~entrance exam.
Scenario 5  Tell the parent that Tell the parent that high school
Question 19 standardized tests are required  entrance examination is not
Action 3 but classroom assessments can  required but classroom
be fully accommodated for the  assessments can be fully
student's individual learning accommaodated for the student's
needs. individual learning needs.
3.4.2 Quialitative Data Collection Instrument

As a second phase of the study, qualitative data were collected to investigate how
pre-service science teachers with different approaches to assessment conceptualize
assessment through semi-structured interviews. In mixed method research design,
the semi-structured interviews can be helpful to support, complete and add dept to
results (Adams, 2015). ‘“The semi-structured interview also gives the interviewer the
space to seek clarity as to what the interviewee actually means and why they gave a
particular answer’” (Morris, 2015, p.10). Therefore, semi-structured interviews were
selected as the study's qualitative data collection instrument. The questions of the
semi-structured interviews were formed by the researcher considering the research
questions of the present study, the Approaches to Classroom Assessment Inventory
(ACAI) questions, and the related literature (Wang et al., 2010). Accordingly, the
interview questions were grouped under 3 main aspects namely, focus of assessment,

method (mode) of assessment, and perceived deficiencies (in assessment).
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After forming the interview questions, two experts in science education and one in
Turkish language education analyzed the questions. According to the experts’
feedback, necessary parts were written and rechecked. The interview questions were
pilot tested with two pre-service science teachers. The semi-structured interviews
were conducted by the researcher face to face or via audio conferencing and lasted
approximately 15 minutes. After the interviews, the participants gave feedbacks
about the interview questions in terms of comprehensibility, clarity and wording.
According to participants’ feedbacks, some words revised to be more
comprehensible. The final version of the semi-structed interviews includes 13
questions that grouped under 3 main aspects as focus of assessment (e.g., in your
opinion, what should be the focus of assessment in science classes?), method (mode)
of assessment (e.g., in your opinion, which assessment method is more effective in
science classes?) and perceived deficiencies in assessment (e.g., is there anything
that you feel you are inefficient in assessment in science classes?) and follow-up

questions in total (see Appendix C).

35 Data Collection

Before starting data collection process, ethical permission was taken from the Middle
East Technical University Scientific Research and Publication Ethics Committee.
After getting the necessary permissions, the researcher reached the volunteer
participants in one of the universities. For the rest of the universities from different
cities, the researcher contacted research assistants and faculty members to administer
the instrument to their volunteer students. The instruments were sent in the beginning
of the spring semester in 2019. Some of the research assistants and faculty members
collected data and sent back the instruments to the researcher in 2019, 2020 and
2021. However, some of the research assistants and faculty members could not sent
back the instruments because of the coronavirus (COVID-19) pandemic outbreak.

Then, the qualitative data was collected from volunteer PSTs in the fall semester in
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2020 and spring semester in 2021. Depending on the participants' requests, the semi-
structured interviews were conducted by the researcher via video or audio
conferencing. By getting permission from the participants before the semi-structured
interviews, audio recordings of the participants were taken. The semi-structed
interviews lasted approximately 15 minutes. Figure 3.1 displays the summary of
methodology followed in the qualitative part.

Semi- structured

Semi- structured interview questions

Related literature interview questions

reviewed were reviewed by
were formed three experts

Feedback received Pilot study were Necessary changes
from pilot tested conducted with two were done depend
PSTs PSTs on experts' feedback

Final version of the Semi-structured Data were analysed

semi-structured interviews and codes were

interview questions conducted to identified depend on
formed volunteer PSTs interview responses

Figure 3.1 Methodology in qualitative part

3.6  Data Analysis

Both quantitative and qualitative data were collected for the study. The first part
included analysis of quantitative data attained from the ACAI. Descriptive analysis

(i.e., mean, standard deviation and frequency distributions) and inferential statistics
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(i.e., repeated measures ANOVA) were conducted through IBM SPSS Statistics 23.
The second part included analysis of qualitative data attained from semi-structured
interviews. The interview responses were examined with qualitative content
analysis. Codes that are mostly short expressions help to organize data and interpret
about them (Miles et al., 2014). In the present study, hybrid coding is used. Hybrid
coding involves both inductive coding and deductive coding (Saldana, 2013). For
the data analysis, three aspects were identified namely focus of assessment, method
(mode) of assessment, and perceived deficiencies. For each aspect, parent codes and
child-codes were identified both inductively (as emergent codes) and deductively (as
predetermined codes). More specifically, in the present study, the interview
questions were structured under 3 main aspects namely, focus of assessment, method
(mode) of assessment, and perceived deficiencies (in assessment). As part of the data
analysis, for each aspect, child-codes and parent-codes were identified either
inductively or deductively. For example, concerning method (mode) of assessment
aspect, based on the study conducted by Wang, Kao, and Lin (2010), some of the
child-codes were pre-determined (e.g., paper-pencil test, oral questioning) but others
were identified inductively as emergent codes (e.g., self-assessment, Vee diagrams).
The related parent-codes for this aspect were all identified deductively considering
Wang, Kao, and Lin’s study. On the other hand, regarding perceived deficiencies

aspect, all child-codes and related parent codes were identified inductively.

3.7 Trustworthiness

To ensure trustworthiness of the qualitative part of the study, Lincoln and Guba
(1985) defined four criteria for trustworthiness, namely, credibility, dependability,
transferability, and confirmability. The first criterion is credibility that concerned
with correspondence between the participants’ responses and obtained data
(Korstjens & Moser, 2018). In the present study, investigator triangulation (Lincoln

& Gubba, 1985) was used to ensure credibility. As part of investigator triangulation,
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an expert in science education offering assessment course during the last 18 years
was consulted about the data analysis and identification of the codes. The second
criterion for trustworthiness is dependability that deals with replicability of the study
by other researchers with consistent results. Due to dynamic nature of experiences
in a social environment, in a qualitative research, replicability can be debatable, thus
more emphasis is given on the consistency of the results (Merriam, 2009).
According to Merriam (2009), triangulation can be used as one of the strategies to
provide dependability. Thus, in the current study, investigator triangulation was also
used to ensure dependability. In fact, Lincoln and Guba (1985) stated that providing
credibility also implies the dependability. The third criterion is transferability which
involves generalizability and applicability of the study results to different situations
(Korstjens & Moser, 2018). For this study, the detailed information about the PSTs
and the excerpts based on their interview responses were presented to provide
transferability. The last criterion is confirmability that involves neutrality of the
researcher. The results should only reflect participants responses (Stahl & King,
2020). Triangulation methods and audit-trails are recommended to provide
credibility (Shenton, 2004). In this study, triangulation method (investigator
triangulation) was used, and details of the data collection and data analysis were

provided to ensure confirmability.

3.8  Assumptions

1. The participants of the study fulfilled the instrument and responded interview

questions honestly.

2. The participants did not communicate with each other while fulfilling the

instrument and responding the questions.

3. The characteristics of the participants were assumed to be representative of the

population.
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CHAPTER 4

RESULT

This chapter gives information about results of the descriptive and inferential
statistics about pre-service science teachers’ approaches to assessment, their

perceptions about classroom assessment, and their conceptions of assessment.

4.1 Pre-service Science Teachers’ Approaches to Assessment

In order to address the research question: “What is the pre-service science teachers’
endorsement of a particular approach to classroom assessment in terms of four
themes of assessment (i.e., assessment purpose, assessment process, assessment
fairness, assessment theory)?” descriptive statistics (percentage, mean and standard
deviation) were computed. As shown below, descriptive statistics were reported for
each scenario to indicate pre-service science teachers’ approaches to assessment

across each of the four themes.

Scenario 1: You give your class a paper-pencil summative unit test. 16 of the 24

students fail.

Question: As a teacher in this situation, how likely are you to do each of the following

actions?
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Table 4.1 Descriptive statistics for scenario 1

Related
Theme

Approach

Actions

Percentage (%)

1 2 3 4
Not
atall
likely

Highly
likely

SD

Assessment
Purpose

AoL

Record the test
grade as each
student’s
summative
assessment for the
unit but reduce the
weight of the test in
the final grade.

115 198 36.1 217

109 3.01

1.15

AfL

Based on your
analysis of the test,
reteach parts of the
unit focusing on
items students
struggled with, give
students
opportunities to
apply their learning,
and then re-test the
material.

06 25 96 198

675 451

0.82

AalL

Ask students to
reflect on their test
preparation, analyze
their test responses,
and make a
personal plan for
re-learning the
material. Then re-
test the material.

1.8 96 220 311

355 3.89

1.05

Assessment
Process

Design

Recognize that your
test design may be
flawed and design a
revised unit test to
give students.

19 84 244 311

341 3.87

1.04

Use/Scoring

Remove test
questions that most
students failed and
re-calculate student
scores without
those questions.

401 29.0 175 87

46  2.09

1.56

Communication

Schedule student
conferences
(individual or
group) to discuss
grades, areas of
confusion, and next
steps.

1.8 46 241 388

30.7  3.92

0.94
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Table 4.1 (Cont’d)

Related

Theme Approach

Actions

Percentage (%)

1 2 3 4 5
Not at all Highy M SD
likely likely

Standard

Allow all students
to retake a similar
test and average the
two grades.

81 175 331 268 145 322 114

Equitable
Assessment

Fairness

For students who
failed the test,
discuss a new
assessment that
would appropriately
demonstrate his/her
learning.

21 91 253 374 260 376 1.01

Differentiated

Discuss with each
student who failed
the test a new
assessment that
would appropriately
demonstrate his/her
learning.

22 66 226 380 305 388 099

Consistent

Analyze test
questions that the
majority of students
consistently
answered
incorrectly. Then
provide students
with new questions
to test those
concepts.

229 362 305 384 1.03

Contextual
Assessment

Theory

Consider student
test scores in light
of previous,
formative
assessment
information
available for each
student. Consider
this information and
adjust grades
accordingly.

84 153 343 289 132 323 112

Balanced

Reflect on student
performance,
considering item
wording and
student
circumstances
contributing to
failure in relation to
previous
assessment
information. Then
adjust grades
accordingly.

1.3 61 207 374 344 397 096
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The results from this scenario indicated that the vast majority of the pre-service
science teachers in this sample emphasized an assessment for learning (AfL)
approach (M= 4.51, SD= 0.82) within the theme of assessment purpose. In practice,
the response includes ‘‘reteach the parts of the unit that the students have difficulty,
and re-testing the students to apply their learning”’ and 67.5 % of the participants
selected “highly likely” option for this response. Across all pre-service science
teachers in this sample, the least endorsed responses based on the descriptive
statistics involved standardized and summative approach to assessment. Indeed, the
response with the lowest mean was to “remove the test questions which most of the
students failed and re-calculate the student scores without those questions” (M= 2.09,
SD= 1.56). This item reflects use/scoring approach within the theme of assessment
process and only 4.6 % of the sample selected “highly likely’” option for this item.
The item with the next lowest mean score involves “record the test grade as each
student’s summative assessment for the unit but reduce the weight of the test in the
final grade” (M= 3.01, SD=1.15). This item concerned assessment of learning (AoL)
approach within the theme of assessment purpose. The third lowest mean score was
on the standard approach within the theme of assessment fairness. The related item
involves “allow all students to retake a similar test and average the two grades” (M=
3.22, SD=1.14). In the assessment fairness theme, the most endorsed approach was
differentiated approach with a mean of 3.88. Concerning assessment theory theme,
the least endorsed approach was contextual approach (M= 3.23, SD=1.12) based on

the mean scores.

Scenario 2: You discover that one of your students has plagiarized some of his

assignment (e.g., an essay, lab report).

Question: As a teacher in this situation, how likely are you to do each of the following

actions?

48



Table 4.2 Descriptive statistics for scenario 2

Related
Theme

Approach

Actions

Percentage (%)

Not
atall
likely

5
4 Highly
likely

Assessment
Purpose

AoL

Administer
consequences in
alignment with
school policies on
plagiarism.

58 178

265 25.9

24.0

344 120

AfL

Have him highlight
the plagiarized text
and then rewrite the
section in his own
words. As a
teacher, reflect on
how this incident
might inform your
future teaching
practice.

2.7 8.1

243 343

30.7

3.82 1.04

AalL

Ask him to
document how he
obtained and used
reference materials
for the assignment
and what he would
do differently next
time. Have him
write a work plan
for re-doing the
assignment.

21 6.7

17.8 347

38.6

401 1.01

Assessment
Process

Design

Reflect on how you
as a teacher
designed and
presented the
assignment. In
future, ensure that
you deliberately
design
opportunities for
students to learn
about plagiarism.

20.2 371

36.5

4.03 0.93

Use/Scoring

Grade aspects of
student work that
are original and
deduct points for
the plagiarized
sections.

11.2  16.9

275 26.9

17.4

322 124

Communication

Talk with him
about the severity
of plagiarism and
negotiate potential
next steps for his
learning.

12 43

13.6 314

49.4

424 0.93
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Table 4.2 (Cont’d)

Percentage (%)

Related 1 2 3 4 5
clate Approach Actions Not Highy M sp
Theme atall lkely

likely

Explain to him the
policy on plagiarism
Standard ~ and how you 13 67 148 335 436 411 098
consistently apply the
policy so that it is fair
for all students.
Consider his specific
learning needs and
Assessment . exceptionalities before
Equitable determining whether 24 102 269 326 278 373 105
or not to apply the
general plagiarism
policy.
Conference with him
to review the
Differentiated implications of 42 78 241 350 289 377 108
plagiarizing and agree
upon an appropriate
alternate assignment.
Consult school policy
on plagiarism and
Consistent ~ implement 48 150 243 286 274 359 1.17
consequences
consistent with the
policy.
Consider the original
aspects of the
assignment and the
plagiarized text to
Assessment knows and does not
appear to know about
the content
expectations.
Examine extenuating
circumstances that led
to the plagiarism and
then develop an
Balanced ~ altemativeassignment 309 111 266 328 265 3.69 1.07
to assess the
expectations relevant
to the plagiarized
sections of the
assignment.

Fairness

Theory

In responding to this scenario, the pre-service science teachers in this sample
prioritized communication approach (M= 4.24, SD= 0.93) within the theme of

assessment process. In practice, the response includes *‘talk with the student about
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the severity of plagiarism and negotiating the possible next steps for his/her
leaning’’. The item with next highest mean score involves ‘‘reflect on how you as a
teacher designed and presented the assignment. In future, ensure that you
deliberately design opportunities for students to learn about plagiarism’> (M= 4.03,
SD= 0.93). This item reflects design approach within the theme of assessment
process like the item with the highest mean score, and only 0.9% of the sample
selected “not at all likely’” option on this item. The third highest mean score was on
assessment as learning (AaL) approach within the theme of assessment purpose. In
practice, the item involves ‘‘ask him to document how he obtained and used
reference materials for the assignment and what he would do differently next time.
Have him write a work plan for re-doing the assignment’” (M= 4.01, SD= 1.0).
Across all pre-service science teachers in this sample, for this scenario, the least
endorsed response related to was use/scoring approach (M= 3.22, SD= 1.24) within
the theme of assessment process. In practice, the response includes ‘‘grade aspects
of student work that are original and deduct points for the plagiarized sections’’. The
second lowest mean score was on assessment of learning (AoL) approach within the
theme of assessment purpose. The related item involves ‘‘administer consequences
in alignment with school policies on plagiarism’> (M= 3.44, SD= 1.20). In the
assessment fairness theme, the most endorsed approach was standard approach
(M=4.11, SD= 0.98). Regarding assessment theory theme, the least endorsed

approach was consistent approach with a mean of 3.59.

Scenario 3: Out of 28 students in your class, 4 students are classified/identified with
an exceptionality and have an Individual Education Plan (IEP) (i.e., each student
requires accommodations but not a modified curriculum) as well as several other
unidentified students with differentiated learning needs. You must decide how to

accurately measure learning in your class.

Question: As a teacher in this situation, how likely are you to do each of the following

actions?
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Table 4.3 Descriptive statistics for scenario 3

Related
Theme

Approach

Percentage (%)

Actions Not
atall

likely

Highly
likely

M

SD

Assessment
Purpose

AoL

Provide the 4

identified students

with 2.2
accommodations on

all summative

assessments.

6.3

20.4

40.7

30.4

3.91

0.98

AfL

Implement
scaffolded
formative
assessments with
all of your students
based on their
individual learning
needs, leading up to
the final
accommodated unit
test.

24

20.7

38.2

37.6

4.09

0.88

AalL

Allow each student

to develop a

personal learning

plan based on 0.7
his/her strengths,

learning needs, and

the learning goals.

5.1

15.4

33.7

451

4.17

0.92

Assessment
Process

Design

Design a variety of
assessment tasks

and allow students

to choose how they 51
will demonstrate

their achievement

of learning

expectations.

3.3

20.1

44.0

30.5

3.98

0.91

Use/Scoring

Accommodate your

rubrics and scoring

guides to reflect 1.0
identified students’

IEPs.

4.3

19.6

33.8

41.2

4.10

0.93

Communication

Explain to students

and parents the

purpose of
accommodations

and how they will 16
be implemented

and communicated

on students’ report

cards.

54

20.5

31.4

41.0

4.05

0.99
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Table 4.3 (Cont’d)

Percentage (%)
1 2 3 4 5

Ele_erz]lated Approach Actions Not Highly v sD
eme atall likely

likely

Grade students based
on the same
Standard ~ assessments 145 180 251 235 189 314 132
including homework,
quizzes, and a unit
test.
Ensure students with
identified learning
Equitable ~ €xceptionalities 1.0 36 175 452 326 405 086
Fairness are provided with
accommodations on
all assessment tasks.
Provide a variety of
assessment options for
Differentiated @l students 16 46 130 352 455 418 094
based on their
individual learning
needs.

Consistent ~ Usethesamescoring 346 207 163 145 139 253 144
rubric for all students.

Develop different

identified students.

Use the same scoring

Theory rubric for all students

but use professional
criteria differently
based on individual
student ability.

Assessment

Assessment

The most endorsed responses to this scenario were differentiated approach (M=4.18,
SD= 0.94) within the theme of assessment fairness and assessment as learning (AaL)
approach (M= 4.17, SD= 0.92) within the theme of assessment purpose from the pre-
service science teachers in this sample. The response with the highest mean score
was to ‘‘provide a variety of assessment options for all students based on their
individual learning needs’’. The next highest mean score was on ‘‘allow each student
to develop a personal learning plan based on his/her strengths, learning needs, and
the learning goals’’ and only 0.7% of the sample selected “not at all likely’” option
on this item. Across all pre-service science teachers in this sample, the least

supported response for this scenario was consistent approach (M= 2.53, SD=1.44)
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within the theme of assessment theory. In practice, the related response includes
‘‘use the same scoring rubric for all students’’. The second least endorsed response
depend on the descriptive statistics was to ‘‘grade students based on the same
assessments including homework, quizzes, and a unit test’” (M= 3.14, SD= 1.32).
The response related to a standard approach within the assessment fairness theme.
Concerning assessment process theme, the most endorsed approach was related to
use/scoring approach (M= 4.10, SD= 0.93) and the least endorsed approach reflects
design approach (M= 3.98, SD= 0.91).

Scenario 4: You are planning a unit for your class.

Question: As a teacher in this situation, how likely are you to do each of the following

actions?

Table 4.4 Descriptive statistics for scenario 4

Percentage (%)

1

5
Related i Not at .
Theme Approach Actions ol 2 3 4 Tillgehl y ™M SD
likely y
Start by designing a
summative evaluation
planning to create your
lesson plans.

Design formative
assessments to be used

Assessment during instruction. Use

Purpose information from these
AfL ~ assessmentstoguidethe 9 22 180 395 397 415 0.84

design of subsequent
lessons, learning
activities, and
summative assessment
tasks.
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Table 4.4 (Cont’d)

Related
Theme

Approach

Actions

Percentage (%)

Not
atall
likely

2

3

4

5
Highly
likely

SD

Assessment
Purpose

AalL

Start by reviewing
the curriculum
learning
expectations with
students and require
each student to
develop a personal
learning and
assessment plan for
the unit.

3.3

10.5

25.0

344

26.8

3.71

1.07

Assessment
Process

Design

Design a
summative
evaluation that
covers all relevant
curriculum
expectations for the
unit.

0.7

54

15.4

35.2

43.3

4.15

0.92

Use/Scoring

Consider how
grades are
determined in your
class and the
weighting of
assignment. Then
design assessments
for the unit based
on weighting
decisions.

1.0

4.6

19.5

452

29.6

3.98

0.88

Communication

Co-construct
learning goals and
discuss assignments
and grading criteria
for the unit with
your students.

6.7

20.2

36.4

35.0

3.96

0.99

Assessment
Fairness

Standard

Plan class lessons
and assessments
that are the same
for all students and
encompass the
curriculum
expectations.

11.7

25.0

334

25.7

3.65

111

Equitable

Give all students a
diagnostic
assessment at the
beginning of the
unit to group
students for
differentiated
learning and
assessment
activities.

1.6

4.2

20.1

40.9

33.2

4.00

0.92
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Table 4.4 (Cont’d)

Percentage (%)

Related 1 2 3 4 5
elate Approach Actions Not Highly v sD
Theme atall likely
likely
Give all students a
diagnostic assessment
Assessment _ _ at Fhe beginning of the
_ Differentiated Unitand havestudents 16 52 184 386 361 4.02 0.95
Fairness use their results to
select appropriate
learning and

assessment activities.
Use externally
generated quizzes and
unit tests (i.e.,
Consistent ~ Professionally 108 127 199 30.8 257 348 129
developed, online
resources, peer
teacher) to measure
student learning.
Develop assessments
Contextual ~ based on the content 07 25 132 40.0 436 423 0.83
Assessment and activities of your
enacted lessons.
Develop assessments
based on
questions/activities
that have worked well
with other students
them to take into
consideration the
content and activities
of your enacted
lessons.

Theory

The results from this scenario signified that the pre-service science teachers endorsed
contextual approach (M= 4.23, SD= 0.83) and balanced approach (M= 4.21, SD=
0.87) within the theme of assessment theory. The response with the highest mean
score includes ‘‘develop assessments based on the content and activities of your
enacted lessons’’. The second highest mean score includes ‘‘develop assessments
based on questions/activities that have worked well with other students like yours
but adjust them to take into consideration the content and activities of your enacted

lessons’’. For both of the items, only 0.7% of the sample selected “not at all likely”’
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options. The third highest mean scores were on assessment for learning (AfL)
approach and design approach. The item on assessment for learning approach within
the theme of assessment purpose involves ‘‘design formative assessments to be used
during instruction. Use information from these assessments to guide the design of
subsequent lessons, learning activities, and summative assessment tasks’’ (M=4.15,
SD=0.84). The other item on design approach within the theme of assessment
process involves ‘‘design a summative evaluation that covers all relevant curriculum
expectations for the unit’> (M=4.15, SD=0.92). Across all pre-service science
teachers in this sample, the least endorsed response to this scenario was consistent
approach (M= 3.48, SD= 1.29) within the theme of assessment theory. In practice,
the response includes ‘‘use externally generated quizzes and unit tests (i.e.,
professionally developed, online resources, peer teacher) to measure student
learning’’. The second least endorsed response was ‘‘plan class lessons and
assessments that are the same for all students and encompass the curriculum
expectations” (M= 3.65, SD= 1.11). The item reflects standard approach within the

theme of assessment fairness.

Scenario 5: A parent of one of your classified/identified students is concerned about

an upcoming High School Entrance Examination (LGS).

Question: As a teacher in this situation, how likely are you to do each of the following

actions?
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Table 4.5 Descriptive statistics for scenario 5

Related
Theme

Approach

Actions

Percentage (%)

Not at
all
likely

Highly
likely

M

SD

Assessment
Purpose

AoL

Tell the parent that the
exam will provide
important information
on how the school
system is working for
all students and the
results will allow
school districts to
invest resources where
improvement is
needed.

2.2

7.3

18.1

34.4

37.9

3.98

1.03

AfL

Tell the parent that the
exam will provide
feedback on her
child’s learning
towards educational
standards and help
guide teaching and
learning.

1.0

4.3

15.9

37.6

41.2

4.13

0.91

AalL

Tell the parent that the
exam will provide
students an
opportunity to develop
learning strategies,
test- preparation skills,
and goals for their
learning.

1.0

4.5

15.3

35.5

43.7

4.16

0.92

Assessment
Process

Design

Tell the parent that
prior to the exam, all
students will complete
practice tests to
prepare and become
familiar with the exam
format.

1.2

4.8

14.5

33.1

46.4

4.19

0.94

Use/Scoring

Tell the parent how
the exam will (or will
not) be incorporated
into her child’s report
card grade and how it
will facilitate

instructional decisions.

3.0

8.2

20.4

33.7

34.7

3.89

1.07
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Table 4.5 (Cont’d)

Related
Theme

Approach

Actions

Percentage (%)

Not
atall
likely

2

3

4

5
Highly
likely

SD

Assessment
Process

Communication

Tell the parent that
the purpose of the
exam will be
explained in detail
to all students prior
to taking the test
and their test results
will be explained to
students and
parents.

0.9

24

15.6

34.0

47.2

4.24

0.86

Assessment
Fairness

Standard

Tell the parent that
it is not obligatory
to enter the exam.

33.8

20.7

19.5

12.7

13.3

2.51

1.41

Equitable

Tell the parent that
her child’s IEP will
be consulted prior
to testing and
appropriate
accommodations
will be provided.

1.6

4.3

15.3

33.5

45.2

4.16

0.95

Differentiated

Tell the parent that
exam is not
required, but
classroom
assessments can be
fully accommodated
for the student’s
individual learning.

13.3

14.5

27.1

24.9

20.2

3.24

1.30

Assessment
Theory

Consistent

Tell the parent that
the exam is
designed to provide
a measure of
students’
achievement across
the school district.

16.3

16.8

24.3

23.7

19.0

3.12

1.34

Contextual

Tell the parent that
report card grades
allow parents to
draw more valid
conclusions than the
exam about her
child’s growth and
achievement in
relation to
curriculum
expectations.

14.8

29.8

271.7

20.5

3.40

1.17
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Table 4.5 (Cont’d)

Percentage (%)

1 2 3 4 5
Ele_?::rtne: Approach Actions Not at all Highly M SD
likely likely

Tell the parent that
the exam, in
conjunction with
report card grades,
allow parents to

Assessment draw more
Balanced informed 2.2 54 177 271 476 412 1.03
Theory conclusions about
their child’s
growth and

achievement than
either source alone
can provide.

For this scenario, the primary response for pre-service science teachers in this sample
was a communication approach (M= 4.24, SD= 0.86) within the theme of assessment
process. In practice, the response includes “‘tell the parent that the purpose of the
exam will be explained in detail to all students prior to taking the test and their test
results will be explained to students and parents’’, and only 0.9% of the sample
selected ‘‘not at all likely’” option for the item. Following this primary response, the
pre-service science teachers endorsed a design approach (M= 4.19, SD= 0.94) within
the theme of the assessment process. The response includes *‘tell the parent that prior
to the exam, all students will complete practice tests to prepare and become familiar
with the exam format’’. Across all pre-service science teachers in this sample, the
least priority response was standard approach (M= 2.51, SD= 1.41) within the theme
of assessment fairness. In practice, the response includes ‘‘tell the parent that it is
not obligatory to enter the exam’’. The response with the second lowest mean
involves “‘tell the parent that the exam is designed to provide a measure of students’
achievement across the school district”” (M= 3.12, SD= 1.34). The response related
to consistent approach within the theme of assessment theory. In the assessment
purpose theme, the least endorsed approach is assessment of learning (AoL)
approach (M= 3.98, SD= 1.03), where teachers would “‘tell the parent that the exam

will provide important information on how the school system is working for all
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students and the results will allow school districts to invest resources where

improvement is needed’’.

Overall, in order to determine the pre-service science teachers’ endorsement to a
particular approach, the approaches were averaged across five scenarios (see Table
4.6).

Table 4.6 Descriptive statistics across five scenarios

Theme Approach M SD

AoL 3.69 0.65

Assessment AfL 4.14 0.59
Purpose

AaL 3.99 0.64

Design 4.04 0.64

Assessment Use/Scoring 3.45 0.60
Process

Communication 4.08 0.61

Standard 3.33 0.66

Assessment Equitable 3.94 0.60
Fairness

Differentiated 3.82 0.61

Consistent 3.31 0.73

Assessment Contextual 371 0.60
Theory

Balanced 3.92 0.61

According to the Table 4.6, the most endorsed response was the assessment for
learning (AfL) approach (M=4.14, SD= 0.59) within the assessment purpose theme
among all pre-service science teachers' responses in this sample. Assessment for
learning approach includes that using evidence of learning to provide feedback on
learning and involves both teacher-directed and student-centered approaches to
formative assessment. The least endorsed responses were consistent approach
(M=3.31, SD= 0.73) within the theme of assessment theory, and standard approach

(M=3.33, SD= 0.66) within the theme of assessment fairness. Consistent approach
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includes ensuring reliability in assessment results throughout the assessment process.
Moreover, standard approach includes applying same assessment protocols for all

students.

4.2 Examination of the Differences in Level Pre-service Science Teachers’

Endorsement of a Particular Approach to Assessment in Each Theme

In order to address the research question “Is there a difference in the level pre-service
science teachers’ endorsement of a particular approach to assessment in each theme
(i.e., assessment purpose, assessment process, assessment fairness, assessment
theory)?” and its sub-questions four separate repeated measures ANOVAs were
conducted. The analyses were carried out using the mean scores obtained by
averaging pre-service science teachers’ support for a particular approach across all
five scenarios (see Table 4.6). Prior to each analysis, the underlying assumptions

were checked, and it was ensured that the assumptions are satisfied.

The first repeated measures ANOV A was conducted for assessment purpose theme
to determine whether there is a difference in the level of pre-service science teachers’
approaches to assessment purpose in terms of assessment of learning, assessment for
learning, and assessment as learning approaches. Findings showed that there is a
statistically significant difference in pre-service science teachers’ approaches to
assessment purpose (Wilks’ Lambda= .60, F(2,666)= 221.65, p= .000). The
multivariate value n?= .40 showed that the magnitude of the difference in means was
large. Pairwise comparisons were conducted using paired sample t test and Holm’s
sequential Bonferroni procedure to reveal which means vary from each other.
According to the results, the PSTs were found to be more likely to support
assessment for learning approach (M=4.14, SD= .59) compared to assessment of
learning (M=3.69, SD= .65) and assessment as learning (M=3.99, SD=.64)
approaches. In addition, the largest difference was found between assessment for
learning and assessment of learning approaches, t(667)=20.60, p=.000, d=1.6 (see
Table 4.7).
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Table 4.7 Pairwise comparisons for assessment purpose theme

t df p Cohen’s d
AfL - AoL 20.60 667 .000 1.6
AfL - AaL 8.09 667 .000 .63
AoL - AaL -11.40 667 .000 -.88

The second repeated measures ANOVA was conducted for assessment process
theme to determine whether there is a difference in the level of pre-service science
teachers’ approaches to assessment process in terms of design, use/scoring, and
communication approaches. Results signified that there is a difference in pre-service
science teachers’ approaches to assessment process (Wilks” Lambda= .43, F(2,666)=
453.17, p= .000). The multivariate value n?= .58 showed that the magnitude of the
difference in means was large. In order to determine which means differ from each
other, Pairwise comparisons were conducted using paired sample t test and Holm’s
sequential Bonferroni procedure. According to the results, the PSTs were found to
be less likely to prioritize use/scoring approach (M=3.45, SD= .60) compared to
design (M=4.04, SD= .64) and communication (M= 4.08, SD= .61) approaches.
Moreover, the largest difference was found between communication and use/scoring
approaches, t(667)=28.24, p=.000, d=2.19 (see Table 4.8). Comparably, the
difference between design and use/scoring approaches was large, t(667)=25.85,
p=.000, d= 2.01. Among pairwise comparisons, the comparison between design and
communication approaches was found to be nonsignificant, t(667)= -1.99, p=.048,
d= -.15. Therefore, paired sample t test results showed that the PSTs have similar

levels of design and communication approaches.
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Table 4.8 Pairwise comparisons for assessment process theme

t df p Cohen’s d
Communication — Use/Scoring 28.24 667 .000 2.19
Design — Use/Scoring 25.85 667 .000 2.01
Design — Communication -1.99 667 .048 -.15

The third repeated measures ANOV A was conducted for assessment fairness theme
to determine whether there is a difference in the level of pre-service science teachers’
approaches to assessment fairness in terms of standard, equitable and differentiated
approaches. Results demonstrated that there is a significant difference in pre-service
science teachers’ approaches to assessment process (Wilks’ Lambda=.57, F(2,666)=
259.25, p=.000). The multivariate value n?= .44 showed that the magnitude of the
difference in means was large. In order to decide which means differ from each other,
Pairwise comparisons conducted using paired sample t test and Holm’s sequential
Bonferroni procedure. The PSTs less likely to support standard approach (M=3.32,
SD= .66) compared to differentiated (M= 3.81, SD= .61) and equitable (M=3.94,
SD= .60) approaches. Furthermore, the largest difference was found between
equitable and standard approaches, t(667)=22.26, p=.000, d=.45 (see Table 4.9).
Similarly, there is a large difference between differentiated and standard approaches,
1(667)=18.96, p=.000, d=1.47. Compared to other pairwise comparisons, there is less
difference in the pairwise comparison between equitable and differentiated
approaches, t(667)=5.84, p=.000, d=.45.

Table 4.9 Pairwise comparisons for assessment fairness theme

t df p Cohen’s d
Equitable — Standard 22.26 667 .000 1.72
Differentiated — Standard 18.96 667 .000 1.47
Equitable — Differentiated 5.84 667 .000 45
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The fourth repeated measures ANOVA was conducted assessment theory theme to
determine whether there is a difference in the level of pre-service science teachers’
approaches to assessment theory in terms of consistent, contextual and balanced
approaches. Results demonstrated that there is a difference in pre-service science
teachers’ approaches to assessment process (Wilks’ Lambda= .63, F(2,666)=199.12,
p=.000). The multivariate value n?= .37 showed that the magnitude of the difference
in means was large. Pairwise comparisons were conducted using paired sample t test
and Holm’s sequential Bonferroni procedure to indicate which means differ from
each other. The PSTs were found to be more likely to prioritize balanced approach
(M=3.92, SD=.61) compared to contextual (M=3.71, SD=.60) and consistent (M=
3.31, SD= .73) approaches. Moreover, the largest difference was found between
balanced and consistent approaches, t(667)=19.96, p=.000, d=1.55 (see Table 4.10).

Table 4.10 Pairwise comparisons for assessment theory theme

t df p Cohen’s d
Contextual - Consistent 14.46 667 .000 1.12
Balanced - Consistent 19.96 667 .000 1.55
Contextual - Balanced -9.16 667 .000 71

4.3 Pre-service Science Teachers’ Conceptions

In order to address the research question: ‘‘How do pre-service science teachers with
different approaches to assessment conceptualize assessment?’’ qualitative content
analysis was conducted depend on the data collected from semi-structured
interviews. For the analysis of the data, interview responses were transcribed, and
analyzed using hybrid coding involves deductive and inductive coding. The main
questions of the of the interviews related to PSTs’ views about focus of assessment,

method (mode) of assessment and perceived deficiencies in assessment. According
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to these aspects, parent-codes and child-codes were determined. To determine codes

for, all responses were analyzed individually. Detailed information about provided

table below.

Table 4.11 Codes identified from the responses of pre-service science teachers

Aspect Parent Code Child Code
) Content
Curriculum ) o
Learning objectives
Diagnosing learning difficulties
Diagnosing misconceptions
Focus of o )
Student Monitoring student learning
assessment o
Providing feedback to students
Grading
Teacher Providing feedback to teaching
Measurement ]
Paper-pencil test
mode

Method (mode) Performance

of assessment mode

Portfolio assessment
Performance assessment
Peer assessment
Self-assessment

Vee diagram

Structured grid
Predict-Observe-Explain

Open-ended questions

Informal mode

Oral questioning

Informal observation
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Table 4.11 (Cont’d)

Aspect Parent Code Child Code

Inadequacy of the offered

assessment course

Perceived Teacher education Lack of opportunity for
deficiencies program applying theoretical
knowledge

Lack of in-class experience

431 Pre-service Science Teachers’ Conceptions about Focus of

Assessment

Pre-service science teachers’ responses to the interview questions in relation to focus
of assessment revealed three parent codes were curriculum, student and teacher. In

general, PSTs emphasize that the focus of the assessment should be student.

First of all, content and learning objectives are the child codes of curriculum parent
code. More than a half of the PSTs supported this parent code. For example, in the
following excerpts the key terms/statements used to identify the codes were written

in italics.

““The focus is observing whether students meet learning objectives or not.

Assessment should focus lecture content and learning objectives’” (PST A)
““That is to say, it should mostly focus content’” (PST D)

‘“ ... assessing whether students meet the learning objectives or not’” (PSTs
G, J, 0)

““Totally learning objectives’” (PST K)
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““The main focus is understanding whether students meet the learning

objectives or not, so it is so critical tool’” (PST N)

Secondly, diagnosing learning difficulties, diagnosing misconceptions, monitoring
student learning, providing feedback to students and grading were the emergent
child-codes arranged into “student” parent code. According to these findings, while
PSTs’ views ranged from traditional to contemporary views, contemporary views

appeared to be more dominant. Examples given in the following excerpts:

‘“... it is important to diagnose learning difficulties and specify students’

missing points in science lectures’” (PSTs A, C, D)

‘“... because assessing student’s learning, in other words assessing student’s

learning of science is important’” (PST B)
‘I can say that it is a tool that helps to follow students’ learning’’ (PST C)

“The focus can be change but mostly assessment can be used to diagnose
misconceptions, grading and understand what student learned at the end of
every unit’” (PST F)

““We can check and monitor what student learned about the lectures’” (PSTs
H, I, K)

“We can learn how much students understood, why students did not

understand and how students can understand ** (PST L)

““The main focus is to see how much students understood. Also, it can be

used to diagnose misconceptions and grading them’” (PST M)

‘“‘Diagnosing misconceptions and monitoring student learning are two main
focus, I did not choose one of them’” (PST N)
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“‘In science lectures, the target and the focus are determining misconceptions.
Then, we can eliminate the misconceptions. Also, with the help of the

assessment, we can specify learning difficulties”” (PST O)

Lastly, providing feedback to teaching was the only child-code which was linked to
teacher parent-code. Approximately half of the PTSs emphasized this code. Example

quotations can be given below:
‘“... provide feedback about how much I taught to students’’ (PSTs C, F, M)

““We should focus how much we | taught and able to teach to students, not

what students understood’’ (PST E)

‘“... helps to understand what | taught to students and what should I done if
I did not teach something’” (PST H)

‘“... provide information about what should I done if students fall behind in

lecture’” (PST K)

‘“... if there is a problem about our teaching method, we can understand with
assessment. .. teachers can realize their own deficiency in teaching, then they

can make up the deficiency’” (PST L)

‘.. I can change my teaching methods if there is a problem, or | can make

those methods permanent if I see they work well with students’” (PST N)

In general, PSTs who expressed the focus of the assessment should be curriculum
(content and learning objectives) were highly supportive of AfL approach in
assessment purpose theme, communication approach in assessment process theme,
equitable and differentiated approaches in assessment fairness theme, and balanced
approach in assessment theory theme. Grading child-code were supported from two

PSTs who highly endorsed design approach in assessment process theme and
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equitable approach in assessment fairness theme. Also, diagnosing learning
difficulties child-code was supported by the PSTs who highly endorse AfL,
communication, equitable and balanced approaches. The PSTs who stated focus of
the assessment should be diagnosing misconceptions were highly supportive of AaL,
design and equitable approaches. The PSTs who endorsed AoL, AfL, AaL, equitable,
communication, consistent approaches expressed the focus of the assessment should
monitoring student learning and providing feedback to students. In addition, PSTs
who stated the focus of the assessment should be providing feedback to teaching for
teacher most commonly endorsed AfL and AaL approaches in assessment purpose
theme, design and communication approaches in assessment process theme, and
equitable approach in assessment fairness theme. Thus, these results suggest that, in
general, pre-service science teachers’ conception of assessment concerning the focus
of assessment are not distinctively linked to specific approaches to assessment.
However, pre-service science teachers’ both conceptions of assessment regarding
this aspect and their approaches to assessment appear to reflect contemporary views
to assessment. Moreover, some findings suggest a link between conception of
assessment and approaches to assessment. For example, the PSTs who stated that the
focus of the assessment should be grading were found to be highly supportive of
design and equitable approach. In other words, the PSTs, emphasizing construction
of reliable assessments in line with objectives and utilizing accommodation and
modification for the assessment of identified students were found to think that the
assessment should focus on grading. On the other hand, the PSTs expressing that the
focus should be on monitoring student learning and providing feedback to students
appeared to highly endorse all approaches in assessment purpose theme. Thus, these
PSTs are highly supportive of the use both summative and formative assessment as
well as involvement of students in assessment process. In addition, they prioritize
communicating with students and parents, using accommodation and modification

for identified students, and assuring consistency of assessment results.
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4.3.2 Pre-service Science Teachers’ Conceptions about Method (mode) of

Assessment

Considering pre-service science teachers’ responses to the questions related to the
most effective method (mode) of assessment, the child codes were integrated into
three parent codes namely, measurement mode, performance mode and informal
mode. According to the results, most of the PSTs (B, C, D, E, F, G, H, I, J, L, N, O)
focused one method of assessment fitting to one parent code. However, some of the
PSTs (A, K, M) mentioned about the use of more than one method fitting more than
one parent code. In general, PSTs appear to emphasize performance mode and
informal mode. There is only one PST expressing paper-pencil tests as the most

effective way for assessment.

Firstly, paper-pencil test is only the child-code of measurement mode parent code.

Example quotations can be given below:

‘At the end of the units, paper-pencil test can be conducted to understand
what student learn’” (PTS A)

Also, portfolio assessment, performance assessment, peer assessment, self-
assessment, open-ended questions, vee diagram, structured grid and predict-
observe-explain are the child-codes integrated into performance mode. The

followings were sample excerpts:

““Or vee diagram can be useful, we used it in our teacher education program’’

(PST A)
‘“‘Laboratory assessment are more efficient method’” (PST B)

“‘I cannot say specific method for science lectures, but self-assessment and

peer assessment can be helpful to criticize themselves’” (PST C)

71



““For example, self-assessment forms, or predict-observe-explain method can

be efficient methods while assessing and teaching’’ (PST D)
““‘In the future, portfolio assessment can be the right technique’” (PST E)

“We can involve students by using self-assessment methods, so students
assess themselves. Or predict-observe-explain method can be used to observe
them”” (PST F)

‘‘Laboratory assessment can be useful for learning while having fun (PST F,
H)
““‘Open-ended questions can be good choice. Student can put an interpretation

on questions’” (PST H)

““I think the best method is performance assessment. In science lectures,
science teachers should use laboratory assessment and portfolio assessment”’
(PST G)

““The method can change depend on the subject, but vee diagram or predict-

observe-explain method can be used’” (PST J)

““‘Open-ended questions can be one of the best assessment methods”” (PST
K)
““‘Open-ended questions and structured grid can be used but we can choose

methods depend on the subject’” (PST L)

‘“... open-ended questions are the best because the responses show students
ideas and knowledge’’ (PST M, N)

I can use portfolio assessment. It helps students to allow creative and critical
thinking. Students should be active, so | can use peer-assessment. To see

misconceptions, | can use structured grid’’ (PST O)
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Finally, oral questioning and informal observation are the child codes integrated into

informal mode. Quotes from the PSTs are given in the following:
““Or oral questioning can be used to assess students’’ (PST A)

““I think students should be questioned orally in person and, teachers can

observe students’ behaviors and abilities.”” (PST I)

““Oral questioning and observing students are efficient methods. For
example, while observing students, we can see how students communicate

with others, how they learn and how they apply their knowledge’” (PST K)

““Oral questioning during lectures is effective, I will use in my teaching
profession”’ (PST M)

Overall, the results showed that the PST who highly endorsed AfL and equitable
approaches declared that paper-pencil test is the most effective method of
assessment. On the other hand, the PSTs highly endorsing various approaches
thought that the most effective mod of assessment was performance assessment. The
common endorsed approaches by these PSTs were in assessment purpose theme
(AaL and AfL approaches), in assessment process theme (design and communication
approaches), and in assessment fairness theme (standard and equitable approaches).
The portfolio assessment code was obtained from the PSTs who highly endorsed
design and communication approaches in assessment process theme, differentiated
approach in assessment fairness theme, and balanced approach in assessment theory
theme. Although they highly endorsed AfL and AaL approaches in assessment
purpose theme, they did not endorse AoL approach. Furthermore, peer-assessment
and structured grid modes of assessment were stated by the PSTs who were highly
supportive of AfL, AaL, design, communication, equitable and balanced approaches.
PSTs who thought that the most effective mod of assessment was self- assessment
were highly supportive of equitable approach in assessment fairness theme. There

was no common endorsement of a particular assessment approach for the PSTs
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expressing vee diagram as an effective assessment method. On the other hand, PSTs
who stated open-ended questions were the best method of assessment had high levels
of endorsement for AfL and design approaches. Predict-observe-explain modes of
assessment were supported by the PSTs who endorsed mostly equitable approach. In
addition, PSTs who expressed the informal modes of assessment (oral questioning
and informal observation) was the most efficient way more likely to support AfL,
equitable and consistent approaches. These results, in general, revealed that PSTs
highly endorsing AfL find various assessment methods as effective. They do not
point out particular method. Similarly, PSTs highly supportive of equitable appear
to think that a variety of assessment methods involving paper-and pencil tests to
informal modes of assessment are effective in assessment. In addition, PSTs who
highly endorse AoL approach in assessment purpose theme were found to consider
performance assessment, peer assessment and portfolio assessment as effective
mode of assessment. The PSTs finding vee diagram as effective mode of assessment

did not show any distinctive assessment approaches .

4.3.3 Pre-service Science Teachers’ Perceptions about their Deficiencies in

Assessment

Analysis of pre-service science teachers’ responses to the questions related to their
perceived deficiencies in assessment revealed three child codes: inadequacy of the
offered assessment course, lack of the opportunity for applying theoretical
knowledge, and lack of in-class experience. These codes were integrated into teacher
education program parent-code. Accordingly, the participant PSTs mainly
emphasized lack of application and in-class experience as their deficiencies and these
deficiencies were related to the assessment course offered by the teacher education

program. Followings are the sample excerpts:

‘I took assessment course, but it is not an applied course. We could not put

what we learned into practice’” (PST A)
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‘I cannot know because I have theoretical knowledge, but I did not practice’’

(PSTsC, F, 1)

“We did not take any assessment course that involves assessment methods
for students with exceptionalities. Therefore, | do not know what to do when
I meet this challenge’” (PST E)

““I did not take any assessment course, so I feel inadequate in assessment’’

(PST G)

“Because I did not experience assessment in classes with students, I could

not know what is waiting for me”’ (PSTs K, O)

‘I did not have any experience, so I can say that I feel insufficient for all

subjects’” (PSTs J, L)

Overall, more than half of the PSTs stated that they have deficiencies in assessment
resulting from their teacher education program. These PSTs were mostly endorsed
AfL and AaL approaches within the theme of assessment purpose, design and

communication approaches within the theme of assessment process.
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CHAPTER 5

DISCUSSION

This chapter aims to present the information about discussion of results, implications

and limitations of the study.

51 Discussion of Results

Pre-Service Science Teachers’ Approaches to Classroom Assessment

This study aimed to examine the PSTs approaches to classroom assessment, their
conceptions of assessment and the link between their conceptions of assessment and
approaches to assessment. Accordingly, the first research question in this study was
about PSTs’ endorsement of a particular approach to classroom assessment in terms
of four themes of assessment, namely, assessment purpose, assessment process,
assessment fairness and assessment theory. Each theme has three priority
approaches. The PSTs’ approaches to classroom assessment were identified by
examining their responses to five assessment scenarios included in the ACAI. The
results showed similarities with Coombs et al. (2018) study concerning three themes
of assessment. More specifically, overall results based on descriptive findings
showed that participants in both studies are more likely to prioritize AfL approach
in assessment purpose, communication approach in assessment process, and
balanced approach in assessment theory themes. For example, in the present study,
concerning the first scenario ‘‘You give your class a paper-pencil summative unit
test. 16 of the 24 students fail.’’, the PSTs were found to prioritize AfL approach
and, then balanced approach in their responses based on the descriptive data.
Specifically, when 4 and 5 options on 5-point likert scale were combined in order to
indicate “highly likely” option, according to 87.3 % of the participants it is highly
likely that “based on their analysis of the test, they reteach parts of the unit focusing
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on items students struggled with, give students opportunities to apply their learning,
and then re-test the material” (assessment for learning approach). The results of the
first repeated ANOVA also showed that the PSTs prioritize AfL approach
significantly more than AoL and AaL approaches in the assessment purpose theme.
In a similar study conducted by DeLuca et al. (2019), it was also found that the most
commonly supported approach by the participating teachers were AfL in assessment
purpose theme. In AfL approach, the PSTs are likely to support the utilization of
formative assessment to offer feedback during teaching and learning process (Wen
et. al., 2006) and to improve both students’ learning and instruction (Brookhart,
2011). Furthermore, according to the current results, the PSTs tend to choose
student-centered assessment methods that focus on students’ learning process,
learning and metacognitive abilities (AaL) significantly more than summative
assessment methods (AoL). Thus, the least endorsed approach was AoL reflecting

traditional view to assessment.

Additionally, concerning the assessment theory theme, fourth repeated measures
ANOVA results revealed the PSTs were significantly more likely to support
balanced approach compared to contextual and consistent approaches. The responses
of the PSTs to the first scenario were also in line with this finding. For example,
about three-quarter of the participants (71.8 %) indicated that it is highly likely that
they “reflect on student performance, considering item wording and student
circumstances contributing to failure in relation to previous assessment information.
Then adjust grades accordingly” (balanced approach). However, related percentages
were lower for the statements indicating contextual and consistent approaches.
Furthermore, the PSTs were less likely to support consistent approach compared to
balanced and contextual approaches in assessment theory theme. For instance, in
scenario 3 “‘Out of 28 students in your class, 4 students are classified/identified with
an exceptionality and have an Individual Education Plan (IEP) (i.e., each student
requires accommodations but not a modified curriculum) as well as several other
unidentified students with differentiated learning needs. You must decide how to

accurately measure learning in your class.”’, the lowest mean score was obtained on
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consistent approach (M = 2.53) based on descriptive findings. Particularly, when 1
and 2 options on 5-point likert scale were combined to indicate “not at all likely”
option, according to 55.3% of the participants it is not at all likely that “use the same
scoring rubric for all students.”’. However, related percentages were lower for the
statements indicating other approaches in assessment theory theme. Similarly,
regarding the fourth scenario ‘‘You are planning a unit for your class.’’, the least
endorsed approach was consistent approach with a mean of 3.48. According to
56.5% of the participants it is highly likely that ‘‘use externally generated quizzes
and unit tests (i.e., professionally developed, online resources, peer teacher) to
measure student learning.’’, but related percentages were higher for other statements
indicating contextual and consistent approaches. Assessment theory theme put on
emphasis on psychometric properties of assessment such as reliability and validity
(DeLuca et al., 2016b). According to the results, the PSTs tend to focus on both the

reliability and validity issues instead of focusing just one of them.

Moreover, regarding assessment process theme, according to the second repeated
measures ANOVA results, PSTs were found to be significantly less likely to support
use/scoring approach compared to design and communication approaches. However,
there was no significant difference in their support for design and communication
approaches. The participants’ responses to the first scenario were also consistent with
these ANOVA results obtained by considering their responses across five scenarios.
More specifically, in response to first scenario, while only 13.3 % of the participants
reported that it is highly likely that they “remove test questions that most students
failed and re-calculate student scores without those questions”(use/scoring
approach), 69.5% of them reported that they “schedule student conferences
(individual or group) to discuss grades, areas of confusion, and next steps
(communication approach). The percentage of the participants supporting design
approach was 65.2 % in this scenario. Thus, according to these results, the PSTs tend
to prioritize communicating with students and their parents to delineate assessment
results and provide deliberate feedback and emphasize the design of reliable

assessments in line with learning goals (DelLuca et al., 2019).
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The descriptive findings also revealed that equitable approach (M = 3.94) was the
most endorsed approach by the participants in assessment fairness theme. The lowest
mean scores were obtained on the standard approach (M = 3.33) in this theme. The
results of the repeated measures ANOVA also showed that the PSTs were
significantly more likely to support differentiated and equitable approaches
compared to standard approach. In addition, according to the results, the PSTs
prioritize the equitable approach more than the differentiated approach. These
descriptive and inferential findings were the most apparent in the responses to
scenario 5. For example, in response to the scenario ‘‘A parent of one of your
classified/identified students is concerned about an upcoming High School Entrance
Examination (LGS).”, more than a quarter of the participants (78.7 %) indicated that
it is highly likely that they “tell the parent that her child’s IEP will be consulted prior
to testing and appropriate accommodations will be provided” (equitable approach)
while less than 50 % (45.1) reported that “tell the parent that exam is not required,
but classroom assessments can be fully accommodated for the student’s individual
learning”. The least endorsed approach was found to be standard (26 %). Thus, the
results implied that the PSTs are likely utilize accommodation and modification for
the assessment of identified students (DelLuca et. al., 2019). However, in the study
of Coombs et al. (2018), both pre-service and in-service teachers were found to
prioritize differentiated approach believing that teachers should individualize
assessment methods. The reason for why the current finding regarding assessment
fairness theme differ from the available literature may be the existence and content
of the courses for classified/identified students in teacher education programs, and
the differences between countries’ educational policy and curriculum for these
students. For example, in Turkey, there are no special education courses that PSTs
are obliged to take in science teacher education programs. In addition, in the present
study, the data was collected from pre-service teachers. If this study is replicated
with in-service teachers, more consistent results can be found because in-class
experience can be another reason for the different results. In fact, in Turkey, there

are classified/identified students in science classes. Furthermore, according to
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Ministry of National Education in Turkey (2017), one of the expected competencies
of science teachers is that ‘“When carrying out teaching and learning process, she/he
takes into account the students with special needs.’”’. More specifically, science
teachers manage the teaching and learning process taking into account the students
with special needs. Thus, although pre-service science teachers involved in the
current study had no experience in assessing classified/identified students, in-service
teachers are more likely to have such an experience. Moreover, concerning the fifth
scenario, the descriptive findings revealed that communication approach (M = 4.24)
was the most endorsed approach by the participants. According to 81.2% of the
participants it is highly likely that ‘“Tell the parent that the purpose of the exam will
be explained in detail to all students prior to taking the test and their test results will
be explained to students and parents.”’. Similarly, regarding scenario 2 ‘‘You
discover that one of your students has plagiarized some of his assignment (e.g., an
essay, lab report).”’, the most endorsed approach was communication approach with
a mean of 4.24. According to 80.8% of the participants it is highly likely that *‘Talk
with him about the severity of plagiarism and negotiate potential next steps for his
learning.”’. However, related percentages were lower for other statements indicating
use/scoring and design approaches in assessment process theme. Also, based on the
overall descriptive data communication approach (M = 4.08) was the most endorsed
approach by the participants in assessment process theme.

Overall, the current findings regarding the PSTs’ approaches to assessment are
consistent with related literature by giving emphasis on AfL, communication and
balanced approaches (Coombs et al., 2018; DelLuca et al., 2019). The only difference
appears to be in the assessment fairness theme. In the present study, the PSTs were

found to prioritize equitable approach emphasizing individual assessment.

Pre-Service Science Teachers’ Conceptions of Assessment

The third research question of the present study was about how pre-service science
teachers with different approaches to assessment conceptualize assessment. In order

to address this research question semi-structured interviews were conducted. For the
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analysis of interview data, three aspects were identified namely focus of assessment,
method (mode) of assessment, and perceived deficiencies in assessment. For each
aspect, parent codes and child-codes were identified both inductively and
deductively. Concerning the focus of assessment aspect, the curriculum, student, and
teacher were as parent-codes based on the responses of the PSTs. Among these
parent codes the most emphasized by the PSTs was found to be “student”. On the
other hand, the analysis of the data considering the participant pre-service science
teachers’ approaches to assessment revealed that the PSTs conceptions of
assessment about the focus of assessment were not completely connected to
particular assessment approaches in each theme. For example, one of the PSTs in the
qualitative part (PST L) taking two assessment courses stated that the course
provided her with sufficient information about assessment methods and learned
making laboratory experiments and preparing lessons plans. Consistent with this
background in assessment, this PST was found to conceptualize the assessment as
monitoring students’ learning and providing feedback to teaching. However, none of
the approaches were highly endorsed by the PST. This was an unexpected finding,
because according to relevant literature, teachers’ conception of assessment
influences their instructional decisions and activities (Vandeyar & Killen, 2007), and
their contributions into context of the teaching (Skott, 2015). In addition, VVandeyar
and Killen (2007), reported that different assessment conceptions lead to different
assessment practices. Based on these studies in the relevant literature, it was
reasonable to expect that the PST L prioritized approaches reflecting contemporary
view such as AfL approach. The reason for this unexpected result may be that, in
this study pre-service science teachers who do not have extensive in-class assessment
practices were involved. When they start their career, their conceptions of and
approaches to assessment can be more congruent based on their experiences.
However, this explanation is speculative and future research can examine the link
between teachers’ conceptions of and approaches to assessment at different career

stages and make a comparison.

82



Regarding the method (mode) of assessment, three methods of assessment namely,
measurement, performance and informal were identified deductively considering
Wang, Kao, and Lin’s study (2010). In general, the current findings regarding the
PSTs’ conceptions about assessment methods were found to be partially consistent
with related literature. For instance, in line with the results of the study conducted
by Wang et al. (2010), most of the PSTs in the present study stated performance
mode of assessment is the best mode to assess students’ learning. On the other hand,
only one PST indicated measurement mode as the most effective way to assess
students’ learning whereas about half of the PSTs indicated measurement mode in
the study of Wang et al. (2010). In addition, the study conducted by Hargreaves
(2005), revealed that most of the teachers held measurement mode of assessment.
Another differing result with related literature was related to informal mode of
assessment. More specifically, while about half of the PSTs considered informal
mode of assessment as effective in the present study, less PSTs expressed informal
mode in the study of Wang et al. (2010). The reason for why the current finding
regarding measurement and informal mode of assessment differ from the related
finding in the literature may be the countries’ various educational systems and
policies, various cultural priorities, and the cultural and linguistic differences
between societies (Brown & Remesal, 2012), the context of the assessment courses
because teachers’ conceptions are shaped by the societies’ conceptions (Bandura,
2001). In fact, majority of the studies used assessment literacy framework based on
1990 standards. Although these standards undoubtedly guided assessment researches
for years, they do not reflect contemporary views of assessment and measure
teachers’ approaches to classroom assessment based on current assessment context.
They also do not involve current formative assessment conceptions and social issues
that teachers can face with while constructing and administering assessment methods
(DelLuca et al., 2016b; Brookhart, 2011). For these reasons, Classroom Assessment
Standards (JCSEE, 2015) were published that giving more emphasis on teachers’
contemporary views of and to assessment. Furthermore, in Turkey, Ministry of

National Education (2017) gave an emphasis on revising teacher competencies
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according to current needs and views in educational field. For this reason, there can
be differences between the results of the recent studies and the studies conducted
before the implementation of Classroom Assessment Standards (JCSEE, 2015)

because of different the views of assessment in the past and present.

In fact, a recent study conducted in Turkey resulted in similar findings with the
current study (lzci & Caliskan, 2017). More specifically, in the study of Izci and
Caliskan (2017), the PSTs were asked to indicate their preference for different
assessment methods to use in their teaching profession before and after attending the
assessment course. The content of the course involved traditional assessment
methods, alternative assessment methods, how to diagnose students’ learning
difficulties and misconceptions, how to interpret and use assessment results to
support students’ learning and teaching, how to provide equitable assessment for
each student. After attending the course, consistent with current findings, the PSTs
were found to have a tendency to use open-ended questions, portfolio assessment,

peer assessment, structured grid, and concept maps.

In addition, consistent with results related to focus of assessment, the findings
concerning the PSTs’ conceptions of assessment about the effective methods of
assessment were not completely connected to particular assessment approach in each
theme. However, at this point it also important to note that, although in the current
study, PSTs’ conceptions of assessment were not completely linked to specific
approach, in general, they had contemporary conception of and approaches to
assessment. Despite this situation, the participant PSTs think that the assessment
course offered in their teacher education program was not sufficient for their teaching
profession, because of the lack of opportunity for applying theoretical knowledge

into practice and lack of in-class experience.
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5.2  Implications

The present study highlighted pre-service science teachers’ approaches to classroom
assessment and their conceptions of classroom assessment. According to the results,
not all pre-service science teachers prioritized the same approaches and have the
same conceptions of assessment. Their approaches and conceptions of assessment
provide information about how teachers understand assessment and develop
assessment methods, and how they make their instructional decisions in classrooms
based on their approaches and conceptions of assessment (DeLuca et al., 2018).
Therefore, the current findings can have important implications for teacher education
programs. According to results of the study, the PSTs tend to have contemporary
conception of and approaches to assessment. However, there are also PSTs who hold
traditional conceptions (e.g., emphasizing grading as a focus of assessment) and
prioritize traditional approaches to assessment (e.g., AoL and standard approach).
To encourage such PSTs to have more contemporary conception of and approaches
to assessment, the importance of assessment on teaching and learning process rather
than grading should be emphasized in assessment courses. In addition, there may be
more than one assessment courses emphasizing both traditional and contemporary
views. In fact, the PST in the qualitative part (PST I) who took only one assessment
course stated that the course was not sufficient. He further indicated that, he learned
how to construct exam questions in this course. Thus, it appeared that the course was
delivered based on traditional views. Consistent with his background in assessment,
the assessment approaches that he highly endorsed were found to be AoL and
standard. In addition, according to the PSTs responses, the inadequacy of the offered
assessment courses, lack of the opportunity for applying theoretical knowledge, and
lack of in-class experience are the problems that PSTs face with. For these reasons,
it is suggested that the assessment courses offered in teacher education programs are
designed so that the PSTs have opportunities to apply their theoretical knowledge
into practice. Moreover, the PSTs can be provided with opportunities to gain in-class

experiences regarding the implementation of different assessment methods in real
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classroom settings to apply what they learned before starting their professional
teaching. In fact, the study of Buck, Trauth-Nare and Kaftan (2010) suggested that
through extended in-class experiences, the PSTs can advance formative assessment
practices. In addition, informal talks with the participants revealed that most of them
do not know how to treat identified students and students with exceptionalities.
Therefore, it is suggested that special education courses are offered in teacher

education programs.

5.3 Limitations

This study has some limitations that should be considered while interpreting the
results. To begin with, generalizability of the results can be a limitation. For the
present study, the data were collected from pre-service science teachers at 3" and 4™
grades from 12 universities in Turkey. For this reason, the results cannot be
generalized to larger populations, different countries and educational contexts. For
the future studies, the data can be collected from pre-service science teachers from
different domains and in-service science teachers. Moreover, the present study has
mixed method research design. For quantitative part of this study, adapted version
of Approaches to Classroom Assessment Inventory (ACAI) was used. For the
qualitative part of the study, semi-structured interviews were conducted. Both of the
parts relied on self-report data. For the future studies, pre-service science teachers’
approaches can be analyzed in detail by observing classroom assessment practices

and lesson plans.
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B. Adapted Version of Approaches to Classroom Assessment Inventory

SINIF-iCi DEGERLENDIRME ENVANTERI

1. BOLUM: KiSiSEL BiLGILER
1. Cinsiyetiniz: ( ) Kadin () Erkek
2. Yasmz:

3. Egitim gordiigiiniiz iniversitenin ad1:

4. Universite egitimi gordiigiiniiz boliimiin adi:

5. Egitim gordiigiiniiz béliimde kaginci smif 6grencisisiniz?
()3 ()4

6. Mezun olduktan sonra fen bilimleri 6gretmeni olarak caligmayi diisiiniiyorum.

() Evet () Hayir

7. Olgme degerlendirmeye yonelik ders aldiniz mi?

() Evet () Hayir
Yanitimiz ‘Evet’ ise aldiginiz ders sayisi:

8. Universite egitiminiz sirasinda 6lgme degerlendirme konusuna ne kadar deginildi?

()Hic ()Biraz ()Orta ()Cok
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9. Olgme degerlendirme konusuna ne kadar ilgi duyuyorsunuz?
()Hic ()Biraz ()Orta ()Cok

10. Olgme degerlendirme konusunda ne kadar bilginiz oldugunu diisiiniiyorsunuz?

()Hic ()Biraz ()Orta ()Cok

2. BOLUM: SENARYO TEMELLI SORULAR

Bu kisimda 5 senaryo Ve her senaryoya ait 4 soru bulunmaktadir. Ogretmenlik yapacagmiz alan ve sinif diizeyini diisiinerek sorular yanitlayiniz. Her sorunun

segeneklerinde yer alan eylemleri yapma olasihigmiz ilgili kutucugu isaretleyerek belirtiniz.

1. Senaryo: Ogrencileriniz i¢in diizey belirleyici (summatif) bir kagit-kalem iinite testi yaptimiz. Testin sonucunda simftaki 24 6grenciden 16 tanesi

basarisiz oldu.

1. Soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihgimzin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast
1. Eylem: Her 6grencinin {inite testinden aldig1 notu kaydetme ama bu testin karne notuna o o o ) o]
olan etkisini azaltma.
2. Eylem: Test sonuglariin analizlerine dayanarak, 6grencilerin iinitede zorlandiklari o o O o] O

kisimlart belirleme, zorlanilan bu kisimlari tekrar 6gretme, 6grendiklerini uygulamalari

icin 0grencilere firsat verme ve testi tekrar uygulama.
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3. Eylem: Ogrencilerin teste nasil hazirlandiklarina dair derinlemesine diisiinmeleri, sorulara O o @) O O
verdikleri cevaplar1 incelemeleri ve konuyu tekrar 6grenmeleri igin kisisel plan yapmalarini

isteme. Daha sonra testi tekrar uygulama.

2. Soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihigimzin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olast Son derece
degil olast
1. Eylem: Hazirladigimiz testin hatalar icerebilecegini fark etme ve grencilere uygulamak o] O O @) @)
icin yeni bir test hazirlama.
2. Eylem: Cogu 6grencinin basarisiz oldugu sorulari ¢ikarma ve dgrencilerin puanlarini bu o] 0] O 0] 0]
sorular1 katmadan yeniden hesaplama.
3. Eylem: Ogrencilerle, aldiklar1 notlar, tam olarak anlayamadiklar1 kisimlar1 ve ileride o] 0] O @) @)

yapilabilecekleri konusmak icin bireysel veya grup halinde gériismeler yapma.

3. soru: Bu durumda bir 63retmen olarak, asagida verilen her eylemi gerceklestirme olasihgimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast
1. Eylem: Tiim 6grencilere benzer bir test daha uygulama ve iki testin not ortalamasini alma. O O O @) )
2. Eylem: Testte basarisiz olan dgrencilerin, 6grenme diizeylerini daha dogru bir sekilde o] 0] O ) o]

ortaya koyabilecek yeni bir degerlendirme yontemini ele alma.

3. Eylem: Testte basarisiz olan her bir 6grenci ile, 6grenme diizeylerini daha dogru bir o] 0] O @) @)
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sekilde ortaya koyabilecek yeni bir degerlendirme yontemi hakkinda fikir aligverisinde

bulunma.

4. soru: Bu durumda bir 63retmen olarak, asagida verilen her eylemi gerceklestirme olasithgimzin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olast Son derece
degil olast
1. Eylem: Ogrencilerin cogunlugunun tutarli bir sekilde yanlis cevap verdigi test sorularmi o] o] O O @)
inceleme. Daha sonra bu sorularm igerigine uygun yeni sorular hazirlayip, 6grencilere
uygulama.
2. Eylem: Ogrencilerin test sonuglarini degerlendirirken, her dgrenci i¢in mevcut olan O 0] ) @) 0
bigimlendirici (formatif) degerlendirme bilgilerini goz 6niine alma. Notlar1 bu bilgileri
kullanarak belirleme.
3. Eylem: Test sorularinin ciimle yapisi ve 6grencilerin 6nceki degerlendirmelerde o] O O @) )

basarisiz olmasina yol agan durumlar1 géz oniine alarak, 6grencilerin testteki

performanslari hakkinda derinlemesine diisiinme.

2. Senaryo: Bir 6grencinizin 6devlerinden birinde (6rnegin, laboratuvar raporu, yazil 6dev) kopya cektigini (baska birinden veya kaynaktan gizlice

yararlandigim) fark ettiniz.

5. soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihigimzin derecesini ilgili kutucugu isaretleyerek belirtiniz.
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Hig olast Son derece

degil olasi
1. Eylem: Kopya ¢ekme durumuyla ilgili okuldaki uygulamalarla uyumlu hareket etme. O ) @) o) @)
2. Eylem: Ogrencinin, 6devinde kopya cektigi boliimii belirlemesini ve daha sonra bu 0O 0] O 0] 0]
boliimii kendi s6zciikleriyle yeniden yazmasini saglama. Bir 6gretmen olarak, bu kopya
olayinn ilerideki 6gretmenlik uygulamalarinizi nasil etkileyecegi hakkinda derinlemesine
diisiinme.
3. Eylem: Ogrenciden, ddev igin kaynaklara nasil ulagtigini, kaynaklar1 nasil kullandigin 0] 0] ) ) 0

ve bir dahaki sefere neyi farkli yapmasi gerektigini yazil olarak belirtmesini isteme.

Ogrencinin, devi yeniden yapmas icin bir ¢alisma plan1 hazirlamasini saglama.

6. soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihgimzin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast

1. Eylem: Bir 6gretmen olarak, 6devi nasil tasarlayip sundugunuz hakkinda derinlemesine o] 0] O O @)
diistinme. Bir sonraki sefer, 6grencilerinizin kopya ¢ekmenin ne anlama geldigini
ogrenmeleri igin tizerinde iyi distiniilmis firsatlar saglama.
2. Eylem: Ogrencinin ¢alismasindaki 6zgiin kisimlari notlandirma ve kopya cektigi o] 0] O @) )
kisimlar i¢in puan kirma.
3. Eylem: Ogrenciyle kopya olayinin ciddiyeti hakkinda konusma ve 6grenme o] 0] O O )

stirecindeki gelecek adimlarmin neler olacagi hakkinda goriisme.
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7. soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihgimzin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olasi
1. Eylem: Ogrenciye kopya ¢cekme durumunda neler yaptignizi ve boyle bir durumda o] O O @) @)
adil olarak tiim &grencilere tutarl bir sekilde nasil davrandiginizi agiklama.
2. Eylem: Kopya ¢ekmeye yonelik herhangi bir uygulama yapip yapmamaya karar o] O O O @)
vermeden Once dgrencinin dzel 6grenme ihtiyaclarini géz 6niinde bulundurma.
3. Eylem: Ogrenciyle kopya gekmenin sonuglarini degerlendirmek ve onun igin uygun O 0] ) @) 0

ve farkli bir 6dev yapmasi lizerinde anlagsmaya varabilmek i¢in gériisme yapma.

8. soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihigimzin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast
1. Eylem: Kopya durumu ile ilgili okuldaki uygulamalar1 g6z 6niine alma ve bu o] 0] O @) @)
uygulamalarla tutarl bir sekilde hareket etme.
2. Eylem: Ogrencinin igerik beklentileri hakkinda neler bildigine, neler bilmedigine o] O O O @)
karar vermek i¢in 6devin 6zgiin ve kopya ¢ekilmis kisimlarini géz 6niinde bulundurma.
3. Eylem: Kopya ¢cekmeye sebep olan hafifletici kosullar1 inceleme ve daha sonra 6devin o] 0] O @) O

kopya ¢ekilmis kisimlari ile ilgili beklentileri degerlendirmek i¢in alternatif bir 6dev gelistirme.
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3. Senaryo: Simfimzdaki 28 6grenciden 4 tanesi tam zamanh kaynastirma/biitiinlestirme 6grencisidir ve Bireysellestirilmis Egitim Planlar1 vardir.

Smifinizdaki 6@renmeyi dogru bir sekilde nasil degerlendireceginize karar vermelisiniz.

9. soru: Bu durumda bir 63retmen olarak, asagida verilen her eylemi gerceklestirme olasithgimzin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast

1. Eylem: Tam zamanli kaynastirma &grencileri i¢in, tiim diizey belirleyici (summatif) o] 0] O 0] 0]
degerlendirmelerde 6gretimsel uyarlamalar yapma.
2. Eylem: Tiim 6grencilerinizin bireysel 6grenme ihtiyaglarmi géz 6niine alarak, 0] 0) 0] 0] 0]
bigimlendirici degerlendirme yontemlerini uygulama ve bu uygulamalarin
uyarlama yapilmis {inite testine zemin hazirlamasini saglama.
3. Eylem: Her 6grencinin giiglii yanlarina, 6grenme ihtiyaglarina ve 6grenme o] O O @) 0]

hedeflerine dayanan kisisel 6grenme plan1 gelistirmesine izin verme.

10. soru: Bu durumda bir 63retmen olarak, asagida verilen her eylemi gerceklestirme olasihigimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast
1. Eylem: Cesitli degerlendirme gorevleri tasarlama ve 6grencilere kazanimlari o] 0] O @) @)

ne Ol¢iide gerceklestirdiklerini gostermeleri igin gérevler arasinda secim hakki tanima.
2. Eylem: Tam zamanli kaynagtirma 6grencilerinin Bireysellestirilmis Egitim Planini (BEP) o] 0] O O )

yansitmak i¢in dereceli puanlama anahtarlar1 (rubrik) ve puanlandirmalarda uyarlama yapma.
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3. Eylem: Ogrencilere ve velilere, uyarlamalarin amacini ve dgrencilerin karnelerine nasil O O O @) @)

yansiyacagini agiklama.

11. soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihiginizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olast Son derece
degil olast
1. Eylem: Ogrencileri 6devler, mini savlar ve iinite testleri gibi ayn1 degerlendirmelere o] 0] O O 0]
dayanarak notlandirma.
2. Eylem: Tam zamanli kaynagtirma dgrencilerinin tiim degerlendirmelerinde 6gretimsel O 0] 0] 0] 0]
uyarlama saglandigindan emin olma.
3. Eylem: Tim 6grencilerin bireysel 6grenme ihtiyaglara dayanarak cesitli degerlendirme O 0] ) @) 0

yontemleri saglama.

12. soru: Bu durumda bir 6@retmen olarak, asagida verilen her eylemi gerceklestirme olasihigimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast
1. Eylem: Tiim 6grenciler i¢in ayni dereceli puanlama anahtari (rubrik) kullanma. o] 0] O @) )
2. Eylem: Tam zamanl kaynastirma 6grencileri i¢in farkli dereceli puanlama anahtart o] 0] O @) @)
(rubrik) gelistirme.
3. Eylem: Tiim 6grenciler igin ayni dereceli puanlama anahtar1 (rubrik) kullanma, 0 0 0 0] o]

ancak 6grencilerin bireysel yeteneklerine dayanarak rubrikteki kriterleri farkli bir sekilde
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uygulamak i¢in mesleki sagduyunuzu kullanma.

4. Senaryo: Stmfimz i¢in bir iinite planliyorsunuz.

13. soru: Bu durumda bir 6g8retmen olarak, asagida verilen her eylemi gerceklestirme olasihigimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olasi
1. Eylem: Diizey belirleyici (summatif) degerlendirme tasarlayarak ise baglama ve O O O @) )
sonrasinda bu degerlendirmeye dayali ders planlar1 hazirlama.
2. Eylem: Ders esnasinda kullanmak i¢in bigimlendirici degerlendirmeye yonelik o] 0] O 0] o]
tasarimlar yapma. Bigimlendirici degerlendirmeden elde edilen bilgileri, sonraki
derslerin, etkinliklerin ve diizey belirleyici (summatif) degerlendirmelerin tasarimina
yol gostermesi i¢in kullanma.
3. Eylem: Ogrencilerle birlikte kazanimlar1 gdzden gegirerek ise baglama ve her bir O O O O @)

ogrencinin iinite i¢in kendi 6grenme ve degerlendirme planini gelistirmesini isteme.

14. soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihigimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast
1. Eylem: Unite ile ilgili tiim kazanimlari iceren diizey belirleyici (summatif) o] 0] O O @)

degerlendirme tasarlama.
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2. Eylem: Sinifinizda notlarin nasil belirlendigini ve dédevlerin agirhgmi goz éninde O O O @) @)
bulundurma. Daha sonra belirlenen bu agirliga gore degerlendirmeyi tasarlama.
3. Eylem: Ogrencileriniz ile birlikte 6grenme hedefleri olusturma ve onlarla iiniteyle O O @) @) )

ilgili 6dev ve notlandirma kriterlerini tartigma.

15. soru: Bu durumda bir 6g@retmen olarak, asagida verilen her eylemi gerceklestirme olasihigimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast

1. Eylem: Programdaki 6grenci kazanimlarini kapsayan ve tiim 6grenciler igin ayni O O O O @)
olan dersler ve degerlendirmeler planlama.
2. Eylem: Farklilastirilmis 6grenme ve degerlendirme etkinlikleri i¢in dgrencileri O 0] ) @) 0
gruplandirmaya ydnelik olarak, tinitenin baginda tiim 6grencilere tanilayici
degerlendirme yapma.
3. Eylem: Tiim &grencilere iinitenin basinda tanilayici degerlendirme yapma ve O O O O @)

ogrencilerin kendileri i¢in uygun 6grenme ve degerlendirme etkinliklerini

secmesi i¢in degerlendirme sonuglarimi kullanmalarini saglama.

16. soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasihigimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece

degil olast
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1. Eylem: Ogrencinin 6grenmesini dlgmek igin bagkalarinin hazirladigi mini smavlar ve O O O @) @)
unite testlerini kullanma (profesyonel olarak gelistirilmis testler, cevrimici kaynaklar, vb.)

2. Eylem: Islemis oldugunuz derslerin igerigine ve ders i¢i etkinliklerine dayali olarak 0O O 0] 0] 0]
degerlendirme hazirlama.

3. Eylem: Degerlendirmeyi, kendi 6grencileriniz gibi diger 6grencilerde iyi iglemis o] O O O @)
soru/etkinliklere dayali olarak gelistirme, ve islemis oldugunuz derslerin igerik ve

etkinlikleriyle uyumlu diizenlemeler yapma.

5. Senaryo: Tam konulmus égrencilerinizden birinin velisi yaklasan Liselere Giris Sinav1 (LGS) hakkinda endiselidir.

17. soru: Bu durumda bir 6gretmen olarak, asagida verilen her eylemi gerceklestirme olasiiginizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olast

1. Eylem: Veliye; bu sinavin, okul sisteminin tim &grenciler igin nasil 0 0] 0] O 0
calistigma dair 6nemli bilgiler saglayacagini sdyleme.
2. Eylem: Veliye; sinav sonuglarmin, ¢cocugunun kazanimlari ne 6l¢lide 0 o] 0] ] O
sagladigina dair geribildirim saglayacagini ve bu sonuglarm 6grenme,
ogretme stirecine rehberlik edecegini sdyleme
3. Eylem: LGS smavinin, 6grencilerin 6grenme stratejilerini, sinava hazirlanma o] 0] O @) O

becerilerini ve 6grenmelerine yonelik hedefler belirleme becerilerini

gelistirmelerine firsat saglayacagini veliye sdyleme.
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18. soru: Bu durumda bir 6@retmen olarak, asagida verilen her eylemi gerceklestirme olasihigimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

1. Eylem: LGS o6ncesi, tiim &grencilere bu sinava hazirlanmalar1 ve smavin
formatina aligmalari i¢in alistirma testleri uygulanacagini veliye sdyleme.

2. Eylem: LGS sonuglarinin 6gretimi daha iyi hale getirebilmeye katkida

bulunacagimi veliye sdyleme.

3. Eylem: LGS’den 6nce smav hakkinda tiim 6grencilere detayli bilgi saglanacag:

ve sonuglarm 6grenci ve velilerle gézden gegirilecegini veliye sdyleme.

Son derece
olasi
(0] 0] 0]
(0] (0] 0]
(0] 0] 0]

19. soru: Bu durumda bir 6@retmen olarak, asagida verilen her eylemi gerceklestirme olasihigimizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

1. Eylem: LGS’ye girmenin zorunlu olmadigin1 veliye séyleme.
2. Eylem: Smav 6ncesi, dzel egitime ihtiyaci olan bireylere yonelik sinav hizmeti

icin Rehberlik Arastirma Merkezi’ne (RAM) bagvurulmasi gerektigini ve gerekli

uyarlamalarin saglanacagini veliye sdyleme

3. Eylem: LGS’ye girmenin zorunluluk olmadigini ve sinif i¢i degerlendirmelerin

ogrencinin bireysel 6grenme ihtiyaglarina gore uyarlandigini veliye sdyleme.

Son derece
olasi
(0] 0]
(0] 0]
(0] 0] 0]
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20. soru: Bu durumda bir égretmen olarak, asagida verilen her eylemi gerceklestirme olasih@imizin derecesini ilgili kutucugu isaretleyerek belirtiniz.

Hig olas1 Son derece
degil olasi
1. Eylem: LGS’nin 6grencilerin basart durumunu gosterdigini veliye sdyleme. 0O O 0] 0] 0]
2. Eylem: Veliye, karne notlarinin, 6grenci kazanimlari agisindan, gocugunun (0] (0] 0] 0] 0]
gelisim ve basarisina yonelik ¢ok daha gegerli yargilarda bulunmaya olanak
saglayacagini soyleme.
3. Eylem: Veliye, karne notlartyla birlikte LGS sonuglarinin, 6grenci kazanimlari O 0] ) 0 0]

acisindan, ¢ocugunun gelisim ve basarisina yonelik daha bilingli yargilarda
bulunmaya olanak saglayacagmi sdyleme. Yalnizca LGS sonuglarma ya da
yalnizca karne notuna odaklanmanin bilingli bir yargida bulunmak i¢in yeterli

olmayacagini sdyleme.

+ Calismanin bir sonraki asamasinda, bu anketten elde edilen veriler dogrultusunda, goniillii katihmcilarla goriismeler yapilacaktir. Bu asamaya
katkida bulunmak ister misiniz?

() Evet ( ) Hayir

Yanitmiz ‘Evet’ ise

Adimiz Soyadiniz:

E-mail adresiniz:




C. Interview Questions

GORUSME SORULARI

Tarih:
Baglangic Saati:
Bitig Saati:

1. Hangi universitede okuyorsunuz? Kaginci siniftasiniz?
2. Ogrenim gordiigiiniiz lisans programinda dlgme degerlendirmeye yonelik ders aldimz
mi1?

a) Bu ders(ler) kapsaminda, fen bilimleri dersindeki siif-i¢i degerlendirmeye
yonelik neler 6grendiniz?

b) Almis oldugunuz bu ders(ler)in igeriginin ileride sizin i¢in yeterli olacagini
diistiniiyor musunuz? Yetersiz buluyorsaniz, bu eksigi nasil kapatmay1
diistinliyorsunuz?

3. Sizce 6l¢me degerlendirmenin fen bilimleri egitimindeki yeri ve 6nemi nedir?

4, Sizce, fen bilimleri dersinde, l¢gme degerlendirmenin amaci ne olmahdir? Olgme,
degerlendirme sonuglari ne amagla ve nasil kullanilmalidir?

5.  Sizce fen bilimleri derslerinde 6lgme, degerlendirme neye odaklanmalidir? Nigin
boyle diistintiyorsunuz?

6. Sizce, fen bilimleri dersinde, sinif-i¢i 6lgme-degerlendirme en iyi nasil yapilabilir?

a) Hangi sinif-igi 6lgme-degerlendirme yontemlerinin daha etkili oldugunu
disiiniiyorsunuz? Neden?

b) ileride bu yontemlerin hepsini kullanmay: diisiiniiyor musunuz? Hangi 6lgme
degerlendirme yontemini kullanacaginiza karar verirken ne tir faktorleri/neleri
g6z Oniine alinmasi gerektigini diisiiniiyorsunuz?

c) Kullanacaginiz yontemleri secerken veya olustururken hangi
kaynak/materyallerden faydalanmay1 diisiiniiyorsunuz?

d) Smif-i¢i degerlendirmelerde, degerlendirme siirecine 6grencilerin dahil edilmesi
konusundaki goriisiiniiz nedir?

7. Genel olarak, fen bilimleri dersinde, sinif-i¢i 6lgme-degerlendirme konusunda eksik
hissettiginiz bir alan var mi1? Neden? Varsa bu eksigi kapatmak icin bir destek almay1
diisiiniiyor musunuz?
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D. Consent Forms

ARASTIRMAYA GONULLU KATILIM FORMU

Bu arastirma, ODTU Fen Bilimleri Egitimi Boliimii Yiiksek Lisans &grencisi
Aysenur Cayir tarafindan Prof. Dr. Semra Sungur danigmanligindaki yiiksek lisans tezi
kapsaminda yiiriitilmektedir. Bu form sizi arastirma kosullar1 hakkinda bilgilendirmek i¢in

hazirlanmustir.

Cahsmanmin Amaci Nedir? Arastirmanin amaci fen bilimleri 6gretmenlerinin ve

ogretmen adaylarmin simf-i¢i degerlendirmeye yonelik yaklagimlarini belirlemektir.

Bize Nasil Yardima Olmamz Isteyecegiz? Arastirmaya katilmayi kabul
ederseniz, sizden beklenen ankette yer alan sorulari derecelendirme oOlgegi iizerinde

yanitlamanizdir. Bu ¢alismaya katilim ortalama olarak 15 dakika siirmektedir.

Sizden Topladigimuz Bilgileri Nasil Kullanacagiz? Arastirmaya katiliminiz
tamamen goniilliiliik temelinde olmalidir. Ankette, sizden kimlik veya kurum belirleyici
hicbir bilgi istenmemektedir. Cevaplariniz tamamiyla gizli tutulacak, sadece aragtirmacilar
tarafindan degerlendirilecektir. Katilimcilardan elde edilecek bilgiler toplu halde
degerlendirilecek ve bilimsel yayimlarda kullanilacaktir. Sagladigmiz veriler gonillii

katilim formlarmda toplanan kimlik bilgileri ile eslestirilmeyecektir.

Katihmimzla ilgili bilmeniz gerekenler: Anket, genel olarak kisisel rahatsizlik
verecek sorular icermemektedir. Ancak, katilim sirasinda sorulardan ya da herhangi baska
bir nedenden 6tiirii kendinizi rahatsiz hissederseniz cevaplama isini yarida birakip ¢ikmakta
serbestsiniz. Bdyle bir durumda anketi uygulayan kisiye, anketi tamamlamadiginizi

sOylemek yeterli olacaktir.

Arastirmayla ilgili daha fazla bilgi almak isterseniz: Bu calismaya katildiginiz
icin simdiden tesekkiir ederiz. Calisma hakkinda daha fazla bilgi almak i¢in Fen Bilimleri
Egitimi Bolimii  6gretim  dyelerinden Prof. Dr. Semra Sungur (E-posta:

ssungur@metu.edu.tr) ya da yiiksek lisans Ogrencisi Aysenur Cayir (E-posta:

aysenur.cayir@metu.edu.tr) ile iletisim kurabilirsiniz.
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Yukaridaki bilgileri okudum ve bu caliymaya tamamen goéniillii olarak

katiliyorum.

(Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

Isim Soyisim Tarih Imza
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ARASTIRMAYA GONULLU KATILIM FORMU

Bu arastirma, ODTU Fen Bilimleri Egitimi Boliimii Yiiksek Lisans 6grencisi
Aysenur Cayir tarafindan Prof. Dr. Semra Sungur danigmanligindaki yiiksek lisans
tezi kapsaminda yiriitiilmektedir. Bu form sizi goriisme kosullar1 hakkinda

bilgilendirmek i¢in hazirlanmistir.

Cahsmanin  Amac Nedir? Arastrmanin amaci  fen  bilimleri
ogretmenlerinin ve Ogretmen adaylarmin smif-i¢i degerlendirmeye yonelik

yaklagimlarmi belirlemektir.

Bize Nasil Yardimer Olmamz Isteyecegiz? Arastrmanin ilk adimi olan
anket calismasi sonrasi yapilacak olan bu goriismeye goniillii oldugunuz igin
tesekkiir ederim. Goriismede sizden beklenen arastirmacimin sordugu acik uclu

sorular1 sozlii olarak cevaplamaktir. Katilim ortalama 10 dakika siirmektedir.

Sizden Topladigimz Bilgileri Nasil Kullanacagiz? Arastirmaya
katilimimiz tamamen goniillillik temelinde olmahidir. Goriismede, sizden kimlik
veya kurum belirleyici hicbir bilgi istenmemektedir. Bu goriismelerde vereceginiz
bilgiler calismada farkli isim altinda kullanilacak, ger¢ek kimliginiz gizli

tutulacaktur.

Katihminmizla ilgili bilmeniz gerekenler: Gorlisme, genel olarak kisisel
rahatsizlik verecek sorular icermemektedir. Ancak, goriisme sirasinda sorulardan ya
da herhangi bagka bir nedenden 6tiirii kendinizi rahatsiz hissederseniz cevaplama
isini yarida birakip cikmakta serbestsiniz. Bdyle bir durumda arastirmaciya
goriigmeyi tamamlamak istemediginizi sdylemek yeterli olacaktir. Goriisme 6ncesi
ve srrasinda sormak istedikleriniz olursa litfen ¢ekinmeden sorunuz. Ayrica izin

verirseniz goriismeyi kayit altina almak istiyorum.

Arastirmayla ilgili daha fazla bilgi almak isterseniz: Bu c¢alismaya
katildigmiz i¢in simdiden tesekkiir ederiz. Calisma hakkinda daha fazla bilgi almak
icin Fen Bilimleri Egitimi Boliimii 6gretim iiyelerinden Prof. Dr. Semra Sungur (E-

posta: ssungur@metu.edu.tr) ya da yiiksek lisans 6grencisi Aysenur Cayr (E-posta:

aysenur.cayir@metu.edu.tr) ile iletisim kurabilirsiniz.
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Yukaridaki bilgileri okudum ve bu calismaya tamamen goniillii olarak

katiliyorum.
Isim Soyisim Tarih Imza
S A
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