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Abstract  Keywords 

This study presents a proposed and tested model for achievement 

motivation. The model aims to broaden and tailors Dweck and her 

colleagues' framework. A path analysis was conducted to test the 

designed model to investigate the associations among students' 

beliefs, goal orientations, cognitive-behavioral processes, and 

achievement. The study posits that students' beliefs play a 

fundamental role in learning and were included in the model as 

implicit theories of intelligence, epistemological and motivational 

beliefs. Indeed, knowledge acquisition is a purposeful endeavor, 

and to understand why students engage in learning activities, 

learners' achievement goals have been incorporated into the model. 

Numerous cognitive and behavioral processes are involved in the 

learning process. To represent these processes, the model includes 

the use of cognitive and metacognitive learning strategies, as well 

as the procrastination of students. A total of 4510 seventh-grade 

middle school students attended the current study. The path 

analysis results revealed that the model explained 5% to 29% of the 

variance in the dimensions of achievement goals, 58% to 74% of the 

variance in the dimensions of learning strategies use, 38% of the 

variance in procrastination, and 20% of the variance in 

achievement. Also, the study concludes by proposing several 

suggestions to maximize the benefits of the results. 
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Introduction 

Achievements or failures do not happen suddenly; they result from complex processes. A 

holistic examination is needed to understand those processes' lay of the land. Accordingly, the current 

study proposed a path model to lens the associations among students' beliefs, goal orientations, 

cognitive and behavioral processes, and achievement. Beliefs affect individuals' thinking, feeling, and 

behavior, so their importance in learning cannot be negligible. As a result, learners' beliefs about ability, 

knowledge, knowing, capability judgment, and task quality were taken into the hand. Also, learners' 

engagements in learning activities are orientated with different purposes, and achievement goals were 

added to understand students' goal orientations in the model. Other basic processes run during learning 

are cognitive and behavioral processes. Learning strategies and procrastination were examined in the 

model to represent those processes. The model was proposed for the science domain, considering the 

domain-specific nature of the mentioned variables and achievement. The constructs examined in the 

model are elaborated in the subsequent sections.  

Theoretical Background of the Proposed Model 

In the social-cognitive achievement motivation model developed by Dweck and her colleagues, 

individual beliefs and values play a significant role in shaping their psychological worlds and impacting 

their thoughts, emotions, and actions. These beliefs, known as implicit theories, differ from person to 

person (Bandura & Dweck, 1985; Dweck, Chiu & Hong, 1995). While Dweck's model can be applied to 

various domains, including intelligence, personality, and morality, the current study focused on implicit 

theories related to intelligence. Dweck and Legget (1988) identified two self-theories based on how 

individuals perceive the nature of intelligence: the fixed entity theory and the malleable incremental 

theory. In the entity theory, intelligence is considered as fixed and unchangeable, while in the 

incremental theory, intelligence is perceived as malleable and capable of change. Dweck and her 

colleagues conducted multiple studies analyzing the behavior patterns of learners based on their beliefs 

regarding the nature of intelligence. (e.g., Bandura & Dweck, 1985; Diener & Dweck, 1978, 1980; Dweck 

et al., 1995; Dweck & Legget, 1988; Elliott & Dweck, 1988; Leggett & Dweck, 1986). The researchers built 

the model around learners' goals and their goal-oriented behaviors. In the pioneering study, Dweck and 

Elliott (1983) introduced two types of goals: performance and learning, associated with subjective 

values. Performance goals focus on gaining approval and avoiding incompetence, while learning goals 

aim to improve competence. Learners with performance goals believe ability is fixed, while those with 

learning goals believe it can be increased. Having different goals leads to different response patterns: 

mastery-oriented or helpless. Those with performance goals tend towards the helpless pattern while 

learning goals result in mastery-oriented patterns (Elliott & Dweck, 1988; Leggett & Dweck, 1986). 

Helplessness is avoidance of challenge and worsened performance, while mastery-oriented patterns 

involve seeking challenges and persistence under failure (Dweck & Leggett, 1988). Additionally, 

learners' behavior pattern related to their goal orientation is influenced by their perceived present ability 

(Dweck & Leggett, 1988; Elliott & Dweck, 1988). Depending on their perceived ability level, students 

with a performance goal orientation may exhibit either adaptive or maladaptive behavior patterns. 

Those who perceive their ability as high seek challenges, persist in the task, and use more effective 

strategies, while those who perceive their ability as low avoid challenges, show low persistence, and 

use ineffective strategies. However, for individuals with a learning goal orientation, their perceived 

ability level does not impact their behavior pattern. They consistently strive for challenges to improve 

their learning and display great persistence. How learners perceive their abilities significantly impacts 

their academic goals, task selections, strategies, persistence, and performance in academic tasks (Dweck, 

2002; Dweck et al., 1995; Dweck & Legget, 1988; Hong, Chiu, Dweck, Lin, & Wan, 1999). 

In summary, the achievement motivation model Dweck and her colleagues developed is a 

valuable tool for comprehending the influence of motivation on students' participation and 

accomplishments in academic settings. This model can guide the development of practical approaches 

that enhance educational environments. While there are examples of the adaptation of this model, it is 

notable that it covers the learning process less than the original model (e.g., Karlen, Suter, Hirt, & Merki, 
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2019). Consequently, the ultimate aim of this study is to expand and customize the model by 

incorporating additional considerations; this goal is to provide a more comprehensive and tailored 

framework for comprehending and promoting students' motivation and achievement. Accordingly, a 

new model is proposed based on Dweck and her colleagues 'model in the current study (see Figure 1). 

The reconstructed model tested the proposed associations among students' beliefs, goal orientations, 

cognitive-behavioral processes, and achievement with path analysis. In the model, students' beliefs 

represent implicit theories of ability (i.e., the detailed explanation is provided under the subheading of 

Implicit theories of ability to express why ability term is used instead of intelligence), epistemological 

beliefs, and motivational beliefs. In the original model, the significance of individuals' beliefs is 

emphasized, precisely the value of students' beliefs regarding the potential for their abilities to improve 

through their efforts and practice. (Dweck, 2006a). Also, epistemological beliefs and implicit beliefs of 

ability are interconnected and critical in understanding how individuals approach learning and 

academic achievement (Blackwell, Trzesniewski, & Dweck, 2007; Schommer, 1990; Schraw, Bendixen, 

& Dunkle, 2002). So epistemological beliefs concept was embedded into Dweck and colleagues' 

achievement motivation model to gain a more comprehensive understanding in educational settings. 

In addition, the renewed model includes motivational beliefs of students representing self-efficacy of 

students and their task-value. These motivational beliefs were placed in the model as representing 

perceived present ability and subjective value about the task (i.e., challenging or not) from the original 

model. Besides, students' goal orientation was placed in the reconstructed model as achievement goals 

as in the original model. Since many experimental studies indicated that rather than directly affecting 

their performance (Linnenbrink-Garcia, Tyson, & Patall, 2008), individuals' goals drive their 

performance through a cognitive, emotional, and behavioral process (Elliott & Dweck, 1988; Maehr & 

Zusho, 2009), the association between achievement goals and achievement was set as indirectly upon 

the cognitive and behavioral process of learners in the proposed model. This cognitive and behavioral 

process is mentioned as adaptive and maladaptive behavior patterns in Dweck and her colleagues' 

original model (Dweck & Leggett, 1988; Elliott & Dweck, 1988). Accordingly, learners' adaptive and 

maladaptive behavior patterns are characterized by considering effective or ineffective strategy use and 

persist or not on a task (Dweck, 1986). Therefore, learning strategies (i.e., cognitive and metacognitive 

strategies) use and procrastination were identified as the cognitive and behavioral processes in the 

renewed model. Moreover, finally, academic achievement is placed as academic performance in the 

proposed model in the current study. 
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Figure 1. The proposed basic model 

Beliefs of students 

Individuals develop beliefs that play a pivotal role in their lives; they will impact how 

individuals coordinate their life and construe the meaning behind their experiences with their beliefs 

(Dweck, 1999). These beliefs subsequently construct individuals' psychological world by influencing 

their behavior, emotions, and thoughts. In academic settings, students’ beliefs treat as a filter, assisting 

them in interpreting the action and the components therein (Thomas & Rohwer, 1987). The present 

study examined learners' beliefs regarding implicit theories of ability, epistemology, and motivation. 

Implicit theories of ability. In the 1980s, Dweck and her colleagues researched achievement 

motivation and developed a social-cognitive model. The basic assumption of the model is that beliefs 

and values lie behind the difference of individuals (Hong et al., 1999). Within the model, there is a 

prevalent reference to implicit theories; these theories encapsulate an individual's beliefs and values in 

various domains, including intelligence, personality, and morality (Dweck, 1999; Dweck et al., 1995). 

People's implicit theories impact their perceptions and can strongly influence how they make judgments 

and react. Implicit theories of intelligence specifically pertain to an individual's beliefs about their own 

intellectual capabilities. Two self-theories have been specified: an entity theory of intelligence; and 

an incremental theory of intelligence according to individuals' beliefs about the nature of intelligence. 

According to the former, intelligence is regarded as fixed and non-malleable. In the latter's case, 

intelligence is deliberated as malleable and changeable. Those self-theories are essential in their 

motivational, cognitive, and behavioral learning processes. Coherent to their self-theories, learners put 

different achievement goals, use diverse learning strategies, and show persistence and performance 

(Dweck, 2002; Dweck & Legget, 1988; Hong et al., 1999). Even though ability and intelligence are not 

interchangeable terms, they both refer to a similar concept, as suggested by implicit theories of both. 

These theories have been utilized in various studies related to intelligence and ability (Cury, Elliot, Da 

Fonseca, & Moller, 2006; Dweck, 2002; Ommundsen, 2003; van Aalderen-Smeets & van der Molen, 2018). 

Also, while assessing learners' implicit theories of ability, focusing on a specific academic domain, such 

as science or math, is essential since learners’ beliefs about implicit theories of intelligence have domain-

specific nature (Chen & Pajares, 2010). Accordingly, this study aims to analyze participants’ implicit 

beliefs about their science skills. Specifically, the study focuses on the incremental theory of science 

ability, as assessing both implicit theories of ability can make one polar more appealing to participants 

(Dweck et al., 1995).  
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Epistemological beliefs. The nature of human knowledge and its acquisition process have been 

topics of philosophical discussion since ancient Greek times (Buehl & Alexander, 2001). Those 

discussions were branched out into epistemology as a field of philosophy. Epistemological beliefs take 

psychologists' attention after realizing that they unconsciously influence individuals' interpretation of 

their surroundings (Hofer, 2001). Psychology and educational science researchers delve into individual 

beliefs regarding knowledge and its impact on their perception of the world (Chen & Pajares, 2010). 

Pioneering studies focused on decoding students' beliefs in unidimensional models but needed to be 

more decisive in understanding the elaborated structure of personal epistemology and its relation to 

learning. Because of this, researchers proposed multidimensional models (e.g., Hofer & Pintrich, 1997; 

Schommer, 1994). The models distinguish each dimension from the others and progress from simple to 

complex beliefs. This implies that a learner may have advanced beliefs in one area while holding 

primitive beliefs in another (Schommer, 1994). Schommer (1990) developed a multidimensional model 

comprising five dimensions related to epistemological beliefs about knowledge and learning: structure, 

certainty, source, control, and speed. However, Hofer and Pintrich (1997) criticized the model's control 

and speed dimensions for not focusing on the nature of knowledge or knowing. In response, researchers 

proposed a new multidimensional model consisting of two general areas: the nature of knowledge and 

the process of knowing. The first area includes certainty of knowledge (fixed or fluid) and simplicity of 

knowledge (discrete, solid facts or relative, contingent, and contextual). The second area contains the 

source of knowing (external sources and authority or self-ability to build up knowledge) and 

justification for knowing (evidence of authority and expertise or self-evaluation). Epistemological 

beliefs are differentiated according to fields (Jehng, Johnson, & Anderson, 1993; Paulsen & Wells, 1998) 

and disciplines (Hofer, 2000), indicating domain-specificity. Therefore, domain-specificity in students' 

epistemological beliefs should be considered in research (Hofer, 2006; Muis, Bendixen, & Haerle, 2006). 

This study focuses on the science domain in line with this recommendation. Epistemological beliefs are 

revealed as a further important role in affecting achievement-related processes and outcomes (Ryan, 

1984) since they are pivotal in that student's learning (Hofer & Pintrich, 1997). These beliefs are formed 

in the early child development stages (Wellman, 1992) and continue to develop throughout children's 

development (Chandler, Hallett, & Sokol, 2002). Accordingly, students own more sophisticated 

epistemological beliefs in higher grades than lower ones (Schommer-Aikins, Mau, Brookhart, & Hutter, 

2000; Kurt, 2009). On the other hand, research about learners’ epistemological beliefs mainly studied 

college and high school students’ beliefs. Consequently, it is necessary to investigate students' 

epistemological beliefs at early grade levels. The study aimed to investigate elementary school students' 

epistemological beliefs in science. To accomplish this, Conley, Pintrich, Vekiri, and Harrison (2004) four-

dimensional model was used, as it matched the sample and domain of the study. The four dimensions 

of the model include the source of knowledge (whether it comes from authority or individual 

observation), the certainty of knowledge (whether there are one or multiple correct answers to scientific 

questions), the development of knowledge (whether scientific knowledge is absolute or evolving), and 

the justification for knowing (whether scientific phenomena are justified through simple investigations 

or reasoning, thinking, and experimentation). Along with these beliefs, motivational beliefs also play a 

crucial role in students' achievement motivation. 

Motivational beliefs 

Students’ motivational beliefs are pivotal in their academic performance and learning, along 

with their other beliefs. Based on existing literature studies, these beliefs can be viewed from different 

perspectives, but the most significant ones are self-efficacy and task-value beliefs (Liou, 2017).  

Self-efficacy beliefs. Albert Bandura's social cognitive theory (1986, 1997) proposes that 

individuals possess a self-system that governs their behaviors, emotions, and thought processes. This 

system is crucial in shaping one's perception and interaction with the world. The theory highlights the 

active role of individuals in their development, referred to as human agency. Humans have unique 

abilities to learn from others, plan alternative strategies, symbolize, regulate ourselves, and self-reflect. 

Self-reflection involves evaluating oneself, which enables us to improve our behaviors, emotions, and 

thoughts (Pajares, 1995; Schunk & Pajares, 2009). Self-efficacy beliefs of students related to their 
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judgment about their capabilities of completing a particular task; self-efficacy can affect students’ choice, 

effort, persistence, interest, and achievement of activities (Bandura, 1986, 1997). Also, identifying 

students’ self-efficacy levels provides accurate predictions about their performance. Indeed, students 

with high self-efficacy beliefs are prone to self-regulate more in academic settings (Schunk & Pajares, 

2009). Taking into account the significance of self-efficacy beliefs in students’ learning process, it has 

been incorporated into the proposed model. 

Task-value beliefs. Early laboratory-based research on expectancy-value theory indicated that 

the frame of achievement motivation has two main components: expectancies of success and incentive 

values (Atkinson, 1957). Incentive values were defined as the attractiveness of a task to succeed, but 

those values were not brought into the achievement motivation equation in that early research. 

Afterward, expectancy and value components are broadly examined in a more profitable way 

considering psychological, social, and cultural determinants focusing on real-world situations, and the 

model indicates that expectancy and value components are connected to learners’ performance, 

persistence, and choice (Eccles, 2005; Eccles et al., 1983; Eccles & Wigfield, 1995; Wigfield, 1994a; 

Wigfield, Tonks, & Klauda, 2009). Specifically, the value component was conceptualized by considering 

the task's qualities and its effect on individuals' desire to do the task, termed task-value. According to 

the model, students' task-values involve their belief regarding the tasks' importance, attractiveness, and 

usefulness qualities. If individuals believe the task has importance, enjoyability, utility, and 

affordability, they are most likely to engage with it and finish it. Furthermore, task-value is related to 

learners' achievement performance, persistence, and choices within an academic setting. The studies on 

the expectancy-value domain also mentioned that students' task-value could be specified for a domain 

if students are in fifth grade or beyond (Eccles et al., 1983; Eccles & Wigfield, 1995). As part of the 

proposed model in the current study, the task-values of seventh-grade students in the science domain 

were considered. 

Goal Orientation 

In the current study, the goal orientations of learners were examined as achievement goals. 

Achievement goals lift the curtain on the purpose of individuals while engaging the learning activities 

(Elliot, 1999; Kaplan & Maehr, 2007). Different achievement goals foster and orient learners to different 

behavior patterns (Maehr & Nicholls, 1980; Midgley, Kaplan, & Middleton, 2001). Achievement goal 

was first conceptualized in achievement motivation studies, and they were commonly examined in 

dichotomous frameworks (Ames & Archer, 1988; Bandura & Dweck, 1985; Elliott & Dweck, 1988; 

Leggett, 1985; Leggett & Dweck, 1986; Nicholls, 1989). Although various terms are used to label these 

frames, the commonly used ones are learning and performance goals. Mastery goals and task goals are 

considered synonyms with learning goals, and ability goals, ego-involved goals, and normative goals 

are used as synonyms for performance goals (Dweck, 1999). If students focus on tasks, they set learning 

goals but performance goals to concentrate on self-related issues. Based on research conducted by Elliot 

and his colleagues, it has been found that performance goals can take on different orientations in 

achievement settings (Elliot & Church, 1997; Elliot & Harackiewicz, 1996). These orientations may 

involve striving toward success or avoiding failure. So, they established two homological performance 

objectives with distinct causes and effects, referred to as performance-approach and performance-avoidance, 

and introduced the trichotomous achievement goals model. Later studies implementing the new 

valence on the mastery goals reached conceptual and empirical validity, and the achievement goal 

framework became a 2x2 structure (Elliot, 1999; Elliot & McGregor, 2001; Pintrich, 2000). The current 

study is guided by a framework consisting of four distinct categories: mastery-approach goal, 

performance-approach goal, mastery-avoidance goal, and performance-avoidance goal. The mastery-

approach goal pertains to acquiring knowledge and understanding; learners set this goal type to focus on 

self-improvement. Similarly, the mastery-avoidance goal is related to avoiding the failure to learn or 

understand tasks; learners focus on avoiding mistakes or incorrectness. On the other hand, the 

performance-approach goal focuses on being the best and surpassing others; learners who set this type of 

goal consider normative standards the benchmark for comparison. The performance-avoidance goal aims 

to avoid inferiority compared to others; learners set this goal to focus on normative standards and avoid 
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being the worst among their peers. The role of achievement goals in students’ motivation cannot be 

understated, as they are closely linked to cognitive, affective, and behavioral domains (Elliott & Dweck, 

1988; Maehr & Zusho, 2009). Furthermore, it has been noted that achievement goals may vary 

depending on the grade level and the domain (Pintrich, Smith, Garcia, & McKeachie, 1991). As such, 

the present study sought to investigate the achievement goals of seventh-grade elementary school 

students in the domain of science.  

In the pioneering studies, the associations between implicit theories of ability and achievement 

goals were touched, and the oncoming experimental studies put forth the causal connection between 

them and clarified that different implicit beliefs lead students to adjust different achievement goals 

(Cury et al., 2006; Elliott & Dweck, 1988). In Dweck’s social-cognitive model, the mentioned 

achievement goals are performance - learners' avoidance from miscalling and slipping up as well as 

their desire to make the right decisions- and learning goals – learners' desire to learn and understand-; 

accordingly, entity theory of intelligence is positively linked to performance goals and incremental 

theory of intelligence is positively associated with learning goals (Bandura & Dweck, 1985; Dweck & 

Legget, 1988). However, the following studies do not give consistent results with the model (Cury et al., 

2006; Elliot & McGregor, 2001; Stipek & Gralinski, 1996; Robins & Pals, 2002; Ommundsen, 2001a). As 

Stipek and Gralinski's (1996) displayed, the relationship between the student's belief and their 

achievement goal can be changed depending on the course, like math vs. social studies, which may be 

a reason for inconsistent results. So, the domain is essential while investigating the association between 

the variables, and every investigation of the relationships from different domain contribute to this 

research field. Correspondingly, it was already decided to focus on science courses in the current study.  

The achievement goals of individuals may be influenced by their beliefs (Stodolsky, Salk, & 

Glaessner, 1991), including their epistemological beliefs (Hofer & Pintrich, 1997). While the literature 

has produced diverse outcomes based on the classification of variables and study contexts, sophisticated 

epistemological beliefs have been identified as predictive of learning goals, while naïve beliefs have 

been linked to performance goals (Chen & Pajares, 2010; Hofer & Pintrich, 1997; Kızılgüneş, Tekkaya, 

& Sungur, 2009; Muis & Franco, 2009; Pamuk, 2014; Paulsen & Feldman, 1999). Considering the 2x2 

achievement goal framework, the basic expectation is that while sophisticated beliefs are positively 

related to mastery-approach goals, naïve beliefs are positively linked with avoidance and performance 

goals (Muis & Franco, 2009).  

The concept of goals plays an essential role in the self-evaluative judgment of individuals' 

capabilities, as various studies assert (Bandura, 1986; Bandura & Schunk, 1981; Zimmerman, 2000; 

Zimmerman & Bandura, 1994). Notably, achievement goals and self-efficacy are interdependent 

concepts. Early achievement motivational studies showed that learners with a performance goal 

orientation would exhibit adaptive or maladaptive behavior patterns based on their perceived present 

ability (Dweck & Leggett, 1988; Elliott & Dweck, 1988). Later, perceived competence, commonly known 

as self-efficacy, was found to be an explicit predictor of achievement goals instead of a mediator (Cury 

et al., 2006). Previous studies have revealed that self-efficacy has negative links with performance-

avoidance goals (Cury et al., 2006; Elliot & Church, 1997; Liem, Lau, & Nie, 2008) and positive 

associations with mastery and approach goals (Cury et al., 2006; Elliot & Church, 1997; Kahraman & 

Sungur, 2013; Kıran, 2010; Wolters, Shirley, & Pintrich, 1996). Additionally, goals affect learners' 

subjective values (Dweck & Elliott, 1983; Eccles et al., 1983), with general goals impacting specific goals 

(Wigfield, 1994b). According to related literature, task-value positively relates to mastery and approach 

goals (Kahraman & Sungur, 2013; Liem et al., 2008; Senler & Sungur-Vural, 2014; Wolters et al., 1996). 

However, there is no consistency in the relationship between performance-avoidance goals and task-

value (Kahraman & Sungur, 2013; Senler & Sungur-Vural, 2014). 
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Cognitive and behavioral processes 

A well-common fact about learning is that it does not happen suddenly; it takes time. Different 

processes run during learning; cognitive and behavioral processes are the most basic two. During 

learning, the obtained information is intentionally manipulated by individuals in the cognitive process, 

and learners use various types of strategies (Brandt, 1988; Gagné, 1985; Pintrich et al., 1991; Weinstein 

& Mayer, 1986). The present study mainly concentrated on learning strategies regarding the cognitive 

process. Also, individuals act, respond, and self-regulate while engaging in learning tasks differently. 

Although positive terminal behaviors are commonly expected in formal education, it is not always 

possible, and students may experience failure. One of the most mentioned behavioral and self-

regulation failures is procrastination in existing literature (Abdi Zarrin & Gracia, 2020; Howell & Buro, 

2009; Senécal, Koestner, & Vallerand, 1995; Steel, 2007; Tuckman, 1991). Therefore, regarding behavioral 

processes, the present study focused on procrastination to understand its nature and role in students' 

achievement. 

Learning strategies. Learning strategies are the learners’ intellectual activities during their 

learning activities (Brandt, 1988). Preliminary studies classified learning strategies differently as effective 

and ineffective (Diener & Dweck, 1978, 1980; Dweck & Leggett, 1988; Elliott & Dweck, 1988); deep and 

surface (Biggs, 1987; Meece, Blumenfeld, & Hoyle, 1988; Miller, Greene, Montalvo, Ravindran, & Nichols, 

1996), cognitive and metacognitive strategies (Pintrich et al., 1991; Weinstein & Mayer, 1986). Students’ 

learning strategies can differ across domains due to course requirements (Pintrich, 2004). Accordingly, 

the current study focused on seventh-grade students' cognitive and metacognitive learning strategies 

use in the science course. Learners' cognitive learning strategies are focused on effectively managing 

their involvement, learning, memory, and thinking abilities (Gagné, 1985). These strategies are crucial 

for successful learning and involve techniques such as rehearsal, elaboration, organization, and critical 

thinking (Pintrich et al., 1991). In addition to these strategies, learners also employ metacognitive 

learning strategies to regulate their knowledge of cognitive processes, products, and other aspects of 

the learning process (Flavell, 1979). These strategies include planning, monitoring, and regulation (Pintrich 

et al., 1991). It is important to note that metacognitive learning strategies are closely linked to cognitive 

learning strategies, and as such, learners' metacognitive learning strategies depend on their cognitive 

process (Flavell, 1979; Saçkes, 2010).  

Students use varying strategies and behave differently according to their beliefs regarding the 

malleability of ability (Diener & Dweck, 1978, 1980; Dweck & Leggett, 1988; Elliott & Dweck, 1988). 

Learning strategies use are directly and indirectly mediated by achievement goals related to students' 

beliefs about ability (Stipek & Gralinski, 1996). While students' incremental theories of ability are a 

positive predictor of cognitive and metacognitive strategies, the entity theories negatively anticipate 

them (Abdullah, 2008; Ommundsen, 2003). The beliefs held by students regarding the nature of 

knowledge and knowing play a crucial role in their information-processing strategies (Ryan, 1984). In 

particular, the levels of development of these beliefs can significantly impact the mental activities 

involved in learning. Students with more sophisticated beliefs tend to rely more heavily on learning 

strategies than those with more naïve beliefs (Kardash & Howell, 2000). Previous studies have shown 

this holds true for cognitive and metacognitive learning strategies. In other words, if students possess 

sophisticated epistemological beliefs, they tend to use more cognitive and metacognitive learning 

strategies, and vice versa (Alpaslan, Yalvac, Loving, & Willson, 2015; Braten & Strømsø, 2005; Pamuk, 

2014; Paulsen & Feldman, 2007). 

Learners' motivational beliefs also play an essential role in their learning strategy use. In earlier 

studies, it was asserted that if learners have high perceived ability, they pursue compelling tasks and 

use more efficient strategies, but if they have low perceived present ability, they seek unchallenging 

tasks, and nearly 60% of strategies they use are ineffective (Dweck & Leggett, 1988; Elliott & Dweck, 

1988). Also, the studies grounded on Bandura's (1986) triadic reciprocal determinism model remarked 

that students' strategy uses are directly connected with their self-efficacy (Braten & Olaussen, 1998; 

Zimmerman & Martinez-Pons, 1990). Numerous studies have shown that a student's cognitive and 
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metacognitive learning strategies heavily influence their ability to complete a task (Pintrich & De Groot, 

1990; Taş & Çakır, 2014; Kıran, 2010). Furthermore, a student's perception of the quality of a task can 

impact their task choice and performance (Wigfield & Eccles, 2000) and their utilization of learning 

strategies (Yumuşak, Sungur, & Çakıroğlu, 2007). In particular, those who recognize the value of a task 

tend to utilize both cognitive (Pintrich & De Groot, 1990; Taş & Çakır, 2014) and metacognitive (Pintrich 

& De Groot, 1990; Sungur, 2007) learning strategies more effectively.  

Learning goals were another identifier of learning strategies use (Ames & Archer, 1988; Dweck 

& Leggett, 1988; Elliot, McGregor, & Gable, 1999; Elliot & McGregor, 2001; Harackiewicz, Barron, Tauer, 

Carter, & Elliot, 2000). Accordingly, students having mastery goals are prone to hold up more adjustable 

learning patterns and utilize in-depth strategies. However, students setting performance goals 

demonstrate more maladaptive learning patterns and use more surface learning strategies. More recent 

ones examined achievement goals in the 2x2 framework, giving more profound information about the 

association between students’ goals and the utilization of learning strategies. Those results indicated 

that students with one of those achievement goals use cognitive learning strategies. In other words, 

links between each of those achievement goal dimensions and cognitive strategy use are positive (e.g., 

Alpaslan et al., 2015; Dupeyrat & Mariné, 2005; Kadıoglu & Uzuntiryaki-Kondakci, 2014; Kingir, Tas, 

Gok, & Sungur-Vural, 2013; Muis & Franco, 2009; Rastegar, Jahromi, Haghighi, & Akbari, 2010; Taş & 

Çakır, 2014; Wolters, 2004). In keeping with cognitive learning strategies, students’ all mastery and 

approach goals positively related to metacognitive learning strategy utilization (Alpaslan et al., 2015; 

Kahraman & Sungur, 2011; Kingir et al., 2013; Kıran, 2010; Muis & Franco, 2009; Rastegar et al., 2010; 

Wolters, 2004). However, performance-avoidance goals show a negative connection with metacognitive 

learning strategy utilization distinctly (e.g., Muis & Franco, 2009).  

Theoretically, metacognition regulation is the source of metacognitive learning strategies 

(Pintrich et al., 1991). Furthermore, skills to regulate metacognition are conceptualized as higher-order 

cognition about cognition (Flavell, 1979; Nelson, 1999). Accordingly, metacognitive learning strategies, 

just as metacognitive skills, draw on the cognitive process. The supervisory role of metacognition to 

start up and control the cognitive process is clarified in theoretical conceptualization (Veenman, 2012). 

Studies have shown that students who employ cognitive learning strategies are more likely to use 

metacognitive learning strategies (Heikkilä & Lonka, 2006; Kasımi, 2012; Phakiti, 2006; Saçkes, 2010). 

Procrastination. Overall, procrastination is accepted as students' intentional postponement; 

similarly, academic procrastination is considered a student's deliberate delay of academic tasks (Steel, 

2007). In the present study, procrastination is regarded as academic procrastination. Preparing for 

examinations; studying and repeating daily subjects; doing homework such as research, writing essays 

and reports, practicing, modeling, and so forth are considered academic tasks. Procrastination can be 

defined in several different ways because it has been studied according to various perspectives, 

including as a trait (Schouwenburg & Lay, 1995; van Eerde, 2004), state (Senécal, Lavoie, & Koestner, 

1997; Steel, 2007), self-protection method (Burka & Yuen, 1983), reinforced/punished behavior (Bijou, 

Morris, & Parsons, 1976; McCown & Johnson, 1991; Solomon & Rothblum, 1984), childhood 

experience/parenting style (Davis, 1999; Ferrari & Emmons, 1995; Ferrari & Olivette, 1994; Missildine, 

1963; Rothblum, Solomon, & Murakami, 1986; Spock, 1971), aversiveness of the task (Senécal et al., 1995; 

Ferrari & Tice, 2000) and suspicion regarding one's ability (Ellis & Knaus, 1977; Ferrari, 1991c, 1992; 

Ferrari, Johnson, & McCown, 1995). Almost all definitions include delay as a keyword, even detected in 

early school years (Fuke, Kamber, Alunni, & Mahy, 2023). Various studies have examined 

procrastination as a failure of students' self-regulatory mechanisms and have characterized it as a 

maladaptive behavioral outcome (Howell & Buro, 2009; Steel, 2007; Senécal et al., 1995; Tuckman, 1991). 

Deficiency in the cognitive, motivational, and behavioral movement to reach the set goals of learners 

signed the failure in self-regulated learning (Baumeister, Heatherton, & Tice, 1993; Doerr & Baumeister, 

2010; Pintrich, 2000). Also, procrastination is conceptualized using the self-regulation framework in the 

current study. 
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Learners with incremental theory show functional persistence when faced with obstacles, 

whereas learners with entity theory display avoidance and low persistence in the same situation 

(Bandura & Dweck, 1985; Leggett & Dweck, 1986). Parallel to their beliefs about ability, learners' ways 

of coping with tasks become different (Howell & Buro, 2009; Rhodewalt, 1994; Ommundsen, 2001a; 

Ommundsen, Haugen, & Lund, 2005). Therefore, students' intentional postponement of academic tasks 

might be associated with their beliefs about ability. If they believe in ability stability, they tend to delay 

academic tasks, but if they believe in the ability's malleability, they do not (Howell & Buro, 2009). 

Schommer (1990) signified that the effect of epistemological beliefs on learners' struggle against 

academic difficulties should be considered. In addition, epistemological beliefs affect students' 

motivation and self-regulation (Braten & Strømsø, 2005). Therefore, students' naïve epistemological 

beliefs can be connected with their academic problems. Remarkably, despite the need for additional 

studies to clarify the connection, learners’ less sophisticated epistemological beliefs have a role in their 

academic procrastination (Boffeli, 2007). 

The motivational beliefs of learners also give clues about their procrastination level. For 

instance, if learners efficaciously engage in academic tasks, they prefer more challenging tasks, begin 

more immediately, endure more, are resilient more, and perform better for sure, accordingly to their 

motivation and ability level (Bandura, 1986, 1997). Also, students with high self-efficacy for learning 

participate in tasks vigorously, but if they feel less efficacious, they avoid them (Schunk & Zimmerman, 

2006). Their avoidance may emerge as procrastination (Haycock, McCarthy, & Skay, 1998). In other 

words, students' self-efficacy belief is negatively related to their academic tasks' procrastination 

(Haycock et al., 1998; Klassen, Krawchuk, & Rajani, 2008; Tuckman, 1991; Uzun Özer, 2010; Wolters, 

2003, 2004). Task-value is the other motivation belief in the scope of the current study, and as mentioned 

before, it is about students' engagement with the task in terms of selection, continuity, and fulfillment 

(Eccles et al., 1983; Eccles & Wigfield, 1995; Wigfield & Eccles, 2000). Accordingly, if a learner's task-

value is low, learners may abstain from the task, which may lie behind their procrastination (Ackerman 

& Gross, 2005). Tasks appear to procrastinators difficult, dull, and unpleasant (Pychyl, Lee, Thibodeau, 

& Blunt, 2000). So, if the given tasks do not attract the learners’ interest, they are more likely to 

procrastinate those tasks (Corkin, 2012; Hensley, 2013; Solomon & Rothblum, 1984; Taura, Abdullah, 

Roslan, & Omar, 2015). 

Procrastinators hold out on their cognitive ability level to preserve their self-esteem since they 

judge their self-worth based on their task performance to complete (Burka & Yuen, 1983; Ferrari, 1991a, 

1991b). They believe that exposing their ability level to people around them will harm their self-esteem 

and public image. Since their cognitive capacity is only known by themselves, they believe that they do 

not fully use it. A study conducted by Ferrari (1991c) indicated that procrastinators prefer tasks that 

provide social visibility than need cognitive effort. Also, they choose tasks that help to increase their 

self-confidence, such as easy and non-diagnostic, when they have a chance to select (Ferrari, 1991c; Scher 

& Ferrari, 2000). Research has shown that students who focus on learning and understanding tend to 

procrastinate less (Howell & Buro, 2009; Howell & Watson, 2007; Kandemir, 2010; Scher & Osterman, 

2002). However, if they avoid misunderstanding or feel inferior, they can still fall into the trap of 

procrastination (Howell & Buro, 2009; Howell & Watson, 2007; McGregor & Elliot, 2002; Scher & 

Osterman, 2002; Wolters, 2003). Similarly, those striving for superiority may struggle with 

procrastination (Ganesan, Mamat, Mellor, Rizzuto, & Kolar, 2014; Wolters, 2003). 

Procrastinators have low learned resourcefulness (Milgram, Dangour, & Ravi, 1992). They also 

poorly use cognitive strategies effectively (Howell & Watson, 2007; Klingsieck, Fries, Horz, & Hofer, 

2012; Wolters, 2003). Besides, procrastinators have weak skills in doing and applying planning since 

planning necessitates systematic and disciplined work (Lay, 1992; Lay & Schouwenburg, 1993). So, as 

their cognitive learning strategy utilization, their metacognitive learning strategies use is also weak 

(Howell & Watson, 2007; Klingsieck et al., 2012; Motie, Heidari, & Sadeghi, 2012; Wolters, 2003).  
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Achievement 

The literature supposedly indicates that learners' beliefs, learning strategies, and 

procrastination levels impact academic performance. As the abovementioned variables are domain-

specific and for this reason, the present study focuses on one domain—science—and explores how those 

mentioned variables are connected with students' science achievement (see Figure 2).  

The primary purpose of education is considered to live well conceptualized in ancient Greek; 

this concept entails students' good judgment capability involving learning and understanding features 

and aspects of the world (Curren, 2014). Harmoniously, science education is grounded on subjects about 

the environment's living, physical, material, and technological components. Besides, the global and local 

aim of science education is to educate individuals as scientifically literate having competence in science 

subjects (American Association for the Advancement of Science, 1990, 1993; Ministry of National 

Education of Turkey [MoNE], 2005, 2013, 2018; National Research Council, 1996, 2012). Therefore, 

students' science achievements have critical importance in figuring out to what degree the purpose of 

education and the specific goal of science education has been reached or not. 

Learners' belief about the nature of ability is one of the essential components of their 

achievement motivation (Dweck, 2002, 2006a; Hong et al., 1999). Orientation of students in compliance 

with their ability beliefs, such as entity and incremental theory, even though their former achievements 

and skills are the same, students exhibit different outputs (Hong et al., 1999). Empirical evidence 

indicates that students' achievement is differentiated according to ability beliefs (Blackwell et al., 2007; 

Good, Aronson, & Inzlich, 2003). Accordingly, students' achievement is negatively related to the entity 

theory and positively associated with the incremental theory (Chen & Pajares, 2010; Cury et al., 2006).  

Another type of belief that students have is epistemological beliefs; these beliefs significantly 

influence students' cognition, motivation, and learning (Hofer & Pintrich, 1997; Perry, 1981). Especially 

individuals’ beliefs about knowledge and knowing have a significant role in shaping their standards of 

the learning process, which mediate their performance (Ryan, 1984). Accordingly, sophisticated 

epistemological beliefs are positively associated with academic achievement (Conley et al., 2004; Hofer, 

2000; Yeşilyurt, 2013), but their direct and indirect associations are needed in examination (Schommer, 

1993).  

Individuals' judgment about their capabilities is another determinant of their performance 

(Bandura, 1977, 1982, 1986). It is the answer to the "Can I do this task in this situation" question with 

their inner voice (Linnenbrink & Pintrich, 2003, p. 120). Individuals’ perceived self-efficacy might vary 

across domains (Bandura, 1997). This critical point is essential since it may result in variations in the 

link between self-efficacy and achievement in different domains. Specifically for the science domain, 

learners’ self-efficacy is positively connected with their performance (Chen & Pajares, 2010; Sungur & 

Güngören, 2009). Learners' subjective task-value, as motivational beliefs, is also a direct predictor of 

their achievement-related choices (Eccles, 2005; Eccles et al., 1983; Eccles & Wigfield, 1995; Meece, 

Wigfield, & Eccles, 1990; Wigfield, 1994a; Wigfield & Eccles, 2000). Accordingly, learners who believe 

the task's qualities about their importance, attractiveness, and usefulness show higher performance on 

the task. While investigating the task-value, it should be considered that it is not only subjective but also 

task-specific (Pintrich et al., 1991). Therefore, explicitly considering the science domain task-value is 

positively associated with the student's achievement (Senler & Sungur-Vural, 2014; Yumuşak et al., 

2007).  

Learning activities necessitate mental processes, and learners use various strategies to get the 

information (Brandt, 1988). Sometimes using these preferred strategies leads learners to success but 

sometimes not. Therefore, high and low-achiever students’ learning strategies are differentiated in 

frequencies and consistencies (Zimmerman & Martinez-Pons, 1986, 1988). Specifically, students' 

cognitive and metacognitive learning strategies are positively associated with their academic 

achievements (Fooladvand, Yarmohammadianb, & Zirakbashc, 2017; Muis & Franco, 2009). An 

important distinguishing feature of achievement is the study habits of learners (Lum, 1960). However, 
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not all habits lead learners to success; on the contrary, some sabotage them, such as procrastination 

(Scher & Osterman, 2002). Students' procrastination is about not accomplishing tasks on time, which 

messages their academic achievement (van Eerde, 2003). The previous studies about procrastination 

mainly focus on older students, so there is a need for further studies to understand younger students’ 

procrastination levels and their results. The literature indicates that the association between 

procrastination and achievement is negative for older students (Klassen et al., 2008; Klingsieck et al., 

2012; Steel, 2007). There is also a need to examine this relationship in younger age groups. 

Aim of the study 

Dweck and her colleagues' achievement motivation model highlights the importance of mindset 

in shaping individuals' motivation and achievement in various domains, including science learning 

(Dweck, 2006a). Science learning provides insights into how students' beliefs about their ability to learn 

impact their motivation to engage in science learning activities. Students' motivation to learn science is 

strongly influenced by their desire to succeed or avoid failure (Elliot & Dweck, 2005). Students with 

high levels of achievement motivation are more likely to engage in activities that will help them succeed 

in science, such as studying, asking questions, and seeking feedback. Conversely, students who lack 

achievement motivation may avoid these activities and be more likely to give up on science learning 

when faced with challenges (Murphy & Alexander, 2000). Research has shown that interventions affect 

students' motivation, engagement, and academic achievement (Dweck, 2006b. Therefore, educators 

who have a comprehensive knowledge of the achievement motivation model can create science learning 

environments that can motivate students effectively while minimizing any factors that could hinder 

their motivation; these factors could include assignments that are either overly complicated or 

uninteresting (Burnette, O'Boyle, VanEpps, Pollack, & Finkel, 2013; Wigfield & Eccles, 2000). The 

significance of the achievement motivation model in science education lies in its ability to offer a 

structure to comprehend how motivation impacts students' involvement and accomplishments within 

the subject. This research aims to extend and personalize Dweck and her colleagues' achievement 

motivation model, particularly in science education. In this respect, the aim and research questions of 

the study are presented below. 
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Figure 2. The proposed model 

Aim. The current study aims to extend and personalize Dweck and her colleagues' achievement 

motivation model, particularly in science education. To reach the aim, a comprehensive model is 

proposed to enhance the substantial knowledge by exploring the connections between the incremental 

theory of scientific ability, epistemological beliefs, motivational beliefs, achievement goals, learning 

strategies, procrastination, and science achievement (see Figure 2).  

Research questions. The main research question of the study is; 

What are the relationships among the incremental theory of scientific ability, epistemological 

beliefs, motivational beliefs, achievement goals, learning strategies, procrastination, and science 

achievement, as depicted in the proposed path model? 

Sub-research question on achievement goals  

• What are the direct effects of the incremental theory of science ability, epistemological beliefs, 

and motivational beliefs on achievement goals? 

Sub-research questions on learning strategies  

• What are the direct and indirect effects of the incremental theory of science ability, 

epistemological beliefs, motivational beliefs and achievement goals on learning strategies? 

• What is the relationship between cognitive and metacognitive strategy use?  

Sub-research question on procrastination 

• What are the direct and indirect effects of the incremental theory of science ability, 

epistemological beliefs, motivational beliefs, achievement goals, and learning strategies on 

procrastination? 

Sub-research question on science achievement 

• What are the direct and indirect effects of the incremental theory of science ability, 

epistemological beliefs, motivational beliefs, learning strategies, and procrastination on science 

achievement? 
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Significance of the study 

According to the definition of the MoNE (2005, 2013, 2018), the central vision of the national 

elementary science-education curriculum is educating every student as a scientifically literate 

individual. Scientifically literate individuals recognize the significance of science, even if only for its 

practical applications in everyday situations, so they grasp basic scientific concepts deeply and have 

basic science processing skills. Science curriculums are prepared to qualify students for science concepts 

and skills to realize this primary aim. As for that, science achievement shows to what extent this aim is 

reached. However, specific international examinations—such as the TIMSS and PISA—indicate that, on 

examination, Turkish students commonly rank below average among students from participating 

countries concerning science achievement (Martin, Mullis, Foy, & Stanco, 2016; OECD, 2019). Therefore, 

the MoNE considered these results as feedback and emended the science curriculum as a pivotal system 

input to reach desired outcomes. Firstly, the curriculum was revised using the constructivist approach 

for 6-8 grades (MoNE, 2005). Secondly, science courses were obligatory starting from 3rd grade (MoNE, 

2013). Also, the science curriculum has recently been purified from redundant content (MoNE, 2018). 

From the perspective of the present study, focusing only on the curriculums is not enough. Because one 

of the critical inputs of the system is students, and to achieve the desired level of improvement, it is 

necessary to consider the different variables that affect students’ achievement in a complex way. In this 

direction, the current study aims to identify crucial factors influencing students' achievement and test 

their effect via the proposed model. Besides, the study has the potential to visualize a complex model 

for students’ achievement. Accordingly, the present study will likely have substantial implications for 

elementary education, especially for the science domain. Furthermore, though the present study 

variables have been the subject of extensive research in Western countries for many years, the number 

of research from non-Western countries regarding such variables and their effects remains limited. This 

study was conducted in Turkey; and Turkey bridges Europe and Asia and has a different socio-cultural 

background from other nations. Furthermore, Turkey has a centralized, exam-oriented, competitive 

educational system; consequently, the study adds to the existing literature by examining the 

interrelationships among the abovementioned variables in a different context. 

Method 

The present study explored relationships among the variables by proposing and testing a path 

model. Accordingly, before starting the data collection procedure, necessary ethical board permissions 

were obtained. 

Sample 

The study sample comprises 4510 seventh-grade students from 46 different elementary schools, 

with the sample specified through the integration of convenience and cluster random sampling 

techniques. Initially, convenience sampling was employed to identify three districts that would be 

suitable for the study based on considerations such as travel, time, and cost constraints. Subsequently, 

schools were randomly selected as clusters from the three districts. During the selection process, the 

total number of schools in each district was obtained from the Education Directorates of the respective 

districts. The first district had 42 public elementary schools, the second one had 74 public elementary 

schools, and the third one had 89 public elementary schools. Each school was assigned a number, and 

a table of random numbers was utilized to identify the schools that would be included in the study. As 

a result, approximately 20% of the schools in each district were randomly selected, including 11 

elementary schools from the first, 15 from the second, and 20 from the third district. Consequently, the 

sample consisted of 2246 (49.8%) girls and 2255 (50.0%) boys, with a mean age of 13.12 (SD=.38). Also, 

the average science grade of the participants in the previous semester was 3.72 (SD=1.09). 
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Data collection 

Before data collection, all stakeholders involved in the study, including students, teachers, and 

administrators, were provided with a comprehensive explanation of the study's purpose. Also, 

participants were assured that the study would not have any physical or psychological impact. 

Additionally, they were informed that the study results would not affect their school grades and that 

the names of students would not be collected. Participation of the study was voluntary based, and 

students could withdraw from the study if they felt uncomfortable. Students were instructed on the 

proper procedure for completing self-reporting tools and were informed that there is no definitive right 

or wrong answer. The data collection process for each class lasted approximately 40 minutes. 

Data analysis 

The study utilized SPSS 22 for Windows to conduct descriptive statistical analysis, assumption 

check, and reliability analysis. Additionally, the study employed two types of Structural Equation 

Modeling (SEM) - confirmatory factor analysis (CFA) and path analysis - using LISREL 8.80 for 

Windows (Jöreskog & Sörbom, 2006). SEM is a statistical technique that tests relationships between 

independent and dependent variables (Tabachnick & Fidell, 2007) and simplifies complex models 

(Tarka, 2018). Given the comprehensive and complex nature of the proposed model, the study 

prioritized using path analysis to simplify and explain it. The analysis of SEM involves five fundamental 

steps: model specification, identification, estimation, testing, and modification (Schumacker & Lomax, 

2004). During the model specification phase, it is essential to construct a model based on relevant 

literature (Kline, 2011; Tabachnick & Fidell, 2007). This can be achieved by creating a model diagram or 

describing a series of equations (Kline, 2011). In this study, the proposed model is a renewed version of 

Dweck and her colleagues' achievement motivation model, as seen in Figures 1 and 2.  

Model identification involves three requirements: the degrees of freedom of the model should 

be at least zero (dfm ≥ 0), a metric scale should be assigned for every latent variable, and the model 

should be recursive (Schumacker & Lomax, 2004; Kline, 2011; Tabachnick & Fidell, 2007). In this study, 

the degrees of freedom were seven, all error terms of observed variables were standardized using the 

LISREL 8.80 program, and the proposed model had a bow-free pattern, which qualifies it as a recursive 

model. 

Several methods exist to estimate population parameters, including unweighted or ordinary 

least squares, generalized least squares, and maximum likelihood (Schumacker & Lomax, 2004). The 

LISREL 8.80 program defaults to the maximum likelihood method (Kline, 2011), which requires large 

sample sizes, continuous scales, and multivariate normality (Brown, 2006). A robust maximum 

likelihood method is recommended if the variables are non-normal and continuous (e.g., Bentler, 1995, 

as cited in Brown, 2006). Since the variables in this study did not meet the requirements for multivariate 

normality, a robust maximum likelihood method was utilized for model estimation.  

During model testing, the data are assessed for how well they fit the theoretically proposed 

model (Jöreskog & Sörbom, 1993; Schumacker & Lomax, 2004). In this study, path analysis indicated a 

good fit for the theoretically constructed model (RMSEA = .09, SRMR = .02, NFI =.99, CFI =.99, GFI =.99), 

which indicates a statistically significant and practically meaningful model. 

The proper execution of the SEM requires the fulfillment of certain assumptions. Tabachnick 

and Fidell (2007) outline these include examining sample size and missing data; normality and linearity; 

outliers; absence of multicollinearity and singularity; and residuals. A large sample size is essential for 

SEM analysis. The sample size required is calculated based on the N:q rule (where N represents the 

number of cases and q is the number of parameters in the model) and should not be less than 10:1 

(Jackson, 2003, as cited in Kline, 2011). In the present study, the 10:1 ratio was used to assess the sample 

size for the CFA and the path analysis, with no indications of any violations. 
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Schumacker and Lomax (2004) recommend various methods, including deleting subjects, data 

replacement, and robust statistical procedures to handle missing data. Tabachnick and Fidell (2007) 

assert that missing data percentages equal to or less than 5% from a large sample in a random pattern 

create fewer problems, and handling methods yield similar results. In the present study, students who 

did not answer all scales or tests were excluded from the analysis entirely. The missing percentages of 

the remaining data were less than 5%. Missing data regarding students' background characteristics 

remained unchanged. Missing data for the achievement test were replaced by zero, assuming that if 

students did not attempt to solve a question, this indicated that they did not know the answer. The 

missing values of scales and questionnaires used in the study were replaced with the mode values of 

the items. The mode values of each item for each classroom were calculated, and the replacement 

procedure was done separately for each classroom as the classroom context may influence assessed 

variables. 

The process of SEM analysis is predicated upon the assumption of multivariate normality. This 

assumption entails that there exists a normal univariate distribution of all individual variables, a normal 

bivariate distribution of any pair of variables, and linear and homoscedastic bivariate scatterplots 

(Kline, 2011). Any instance of multivariate non-normality can be detected from the univariate 

distribution of variables, and univariate normality can be gauged by utilizing skewness and kurtosis 

values in a single variable (Kline, 2011). An absolute skewness value more significant than three and an 

absolute kurtosis value greater than ten are considered extreme (Kline, 2011). The present study 

analyzed multivariate skewness and kurtosis values for each path analysis and the CFA. It is essential 

to mention that while univariate non-normality was not detected, multivariate non-normality was in 

the study. Therefore, a robust maximum likelihood method was used for analyses to ensure accurate 

model estimation. Linearity is another essential consideration in the application of SEM techniques. It 

refers to a straight-line relationship between two variables, and the SEM techniques need to examine 

the linear relationships between variables (Schumacker & Lomax, 2004; Tabachnick & Fidell, 2007). As 

Tabachnick and Fidell (2007) noted testing linearity between all variables is not feasible; therefore, it 

could be examined through the selected variables in scatter plots. Based on the suggestion, bivariate 

scatter plots of variables were examined for path analysis in the current study, and no violations were 

detected. When performing CFA analysis, using variables with five or more response categories is 

recommended as the sample size is typically large and has a normal distribution (Bentler & Chou, 1987; 

Cohen, Cohen, West & Aiken,, 2003). In line with this, the current study utilized variables with five or 

more response categories for conducting DFA analysis. The present study analyzed univariate and 

multivariate outliers to detect extreme values and odd combinations of two or more variables' scores 

(Stevens, 2009; Tabachnick & Fidell, 2007). Potential outliers are identified by z-scores that exceed an 

absolute value of 4 (Stevens, 2009). Z-scores were utilized to identify univariate outliers, while 

Mahalonobis' distances were employed to detect multivariate outliers. The critical chi-square value at 

an alpha level of .001 was determined using the number of independent variables as the degree of 

freedom (Tabachnick & Fidell, 2007). As a result of the conducted examination, no violations were 

found. 

In order to identify the presence of multicollinearity and singularity in the data, it is common 

practice to conduct bivariate correlations between variables. If these correlations are equal to or exceed 

.90, it can indicate such issues (Tabachnick & Fidell, 2007). The current study examined the presence of 

multicollinearity and singularity through the warning messages generated by LISREL 8.80. This 

program is known for its compassion towards these issues and does not analyze if they are detected 

between variables. Furthermore, the correlation between CFA variables and path analysis variables was 

checked to ensure the absence of multicollinearity and singularity. Residual covariances in the SEM 

should be symmetrical, with a small frequency distribution around zero (Tabachnick & Fidell, 2007). 

For this reason, the current study assessed the standardized residuals' statistics provided by LISREL, 

including modification indices for both CFA and path analysis, and no issues were identified. 
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Instruments 

The Implicit Theories of Science Ability Scale (ITSAS). This scale was adapted from the Implicit 

Theories of Intelligence Scale for Children-Self Form (Dweck, 1999) by Chen and Pajares (2010) to 

measure students' beliefs about their science abilities. The scale uses a six-point Likert scale ranging 

from 1 (strongly agree) to 6 (strongly disagree). Translation and adaptation of the ITSAS into Turkish 

were made in the present study. Considering Dweck's (1999) suggestion and relevant existing studies, 

only a three-item subscale assessing entity theory science ability (e.g., "You have a certain amount of 

science ability, and you really can't do much to change it") was pilot tested during ITSAS's adaptation 

into Turkish. This instrument was pilot tested with 109 (62 girls and 47 boys) seventh-grade students’ 

participation, and the results of the analysis ensured the unidimensional factor structure’s validity 

(RMSEA=.00, SRMR=.00, NFI=1.00, CFI=1.00, GFI=1.00) and reliability (Cronbach's alpha=.75). Likewise, 

the CFA was also a perfect fit regarding the current study, with a reliability coefficient of .71. Before the 

path analysis, the scores of ITSAS were reverse coded so that higher scores indicate more high ability 

beliefs which represent incremental theories of science ability of students. 

Epistemological Beliefs Questionnaire (EBQ). The EBQ (Conley et al., 2004) is a five-point 

Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) to assess elementary students' 

epistemological beliefs in science. It includes 26 items and four subscales: source of knowing (n=5 items; 

e.g., "Everybody has to believe what scientists say"), certainty of knowledge (n=6 items; e.g., "All questions 

in science have one right answer"), development of knowledge (n=6 items; e.g., "Some ideas in science today 

are different than what scientists used to think") and justification for knowing (n=9 items; e.g., "In science, 

there can be more than one way for scientists to test their ideas"). Özkan (2008) translated and adapted 

the EBI into Turkish. In the present study, the instrument's factor structure was tested using 

confirmatory factor analysis (CFA) to support a four-factor structure (RMSEA=.04, SRMR=.05, NFI =.95, 

CFI=.96, GFI=.95). Besides, the alpha coefficient was .74 for the source of knowing, .71 for the certainty 

of knowledge, .57 for the development of knowledge, and .75 for the justification for knowing 

dimensions. 

The Achievement Goal Questionnaire (AGQ). The AGQ (Elliot & McGregor, 2001) was 

developed to measure students' achievement goals with a five-point Likert scale ranging from 1 (never) 

to 5 (always). It comprises 15 items in four subscales, namely; mastery-approach goal (n=3 items; e.g., "I 

desire to completely master the material that presented in this class"), mastery-avoidance goal (n=3 items; 

e.g., "I worry that I may not learn all that I possibly could in this class"), performance-approach goal (n=3 

items; e.g., "It is important for me to do better than other students"), and performance-avoidance goal (n=6 

items; e.g., "My goal for this class is to avoid performing poorly"). The AGQ was translated and adapted 

into Turkish for elementary students by Senler and Sungur (2007). The CFA results of the current study 

confirmed the four-factor structure of the AGQ (RMSEA=.06, SRMR=.05, NFI=.94, CFI=.95, GFI=.95). 

Moreover, the alpha coefficients were .65 for the mastery-approach goal, 73 for the mastery-avoidance 

goal, .64 for the performance-approach goal, and .73 for the performance-avoidance goal.  

The Motivated Strategies for Learning Questionnaire (MSLQ). The MSLQ (Pintrich et al., 1991) 

is an 81-item self-report instrument with a seven-point Likert scale ranging from 1 (not at all true of me) 

to 7 (very true of me). Although the questionnaire was initially developed for college students, the MSLQ 

has been used successfully in many studies when applied to elementary and high school students 

(Higgins, 2000). Mainly the questionnaire has two major sections; one of them is the motivation section, 

and the other one is the learning strategies section. Sungur (2004) translated and adapted the whole 

questionnaire into Turkish. In the current study, students' motivational beliefs were assessed using self-

efficacy for learning and performance (n=8 items; e.g., "I believe I will receive an excellent grade in this 

class") and task-value (n=6 items; e.g., "I think I will be able to use what I learn in this course in other 

courses") subscales were taken from the motivation section. Additionally, subscales from the learning 

strategies section, including rehearsal (n=4 items; e.g., "When I study for this class, I practice saying the 

material to myself over and over"), elaboration (n=6 items; e.g., "When reading for this class, I try to relate 

the material to what I already know"), organization (n=4 items; e.g., "When I study the readings for this 
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course, I outline the material to help me organize my thoughts") and critical thinking subscales (n=5 

items; e.g., "I often find myself questioning things I hear or read in this course to decide if I find them 

convincing") were consolidated to assess students' cognitive learning strategy use in science. Furthermore, 

metacognitive self-regulation subscale items were used to assess the extent to which students use various 

metacognitive learning strategy use such as planning, monitoring, and evaluating (n=12 items; e.g., "If the 

course materials are difficult to understand, I change the way I read the material"). Two separate CFAs 

were conducted to validate the factor structure for motivational beliefs (i.e., self-efficacy and task-value) 

and learning strategies use (i.e., cognitive and metacognitive strategies). The result supported two-

factor structure for both motivational beliefs (RMSEA=.05, SRMR=.03, NFI=.99, CFI=.99, GFI=.95) and 

learning strategies use (RMSEA=.05, SRMR=.04, NFI=.98, CFI=.98, GFI=.92). Also, the present study 

yielded the following alpha coefficients: .88 for self-efficacy,.82 for task-value, .91 for cognitive learning 

strategies, and .80 for metacognitive learning strategies. 

The Tuckman Procrastination Scale (TPS). The TPS (Tuckman, 1991) is a four-point Likert scale 

ranging from 1 (strongly agree) to 4 (strongly disagree). The TPS was designed to evaluate students’ 

inclination to delay tasks, manage schedules, and inefficiency of self-regulation. A 16-item version of 

the scale was used in the current study; it was translated and adapted into Turkish by Uzun Özer, 

Saçkes, and Tuckman (2009). The current study adapted items to assess elementary students' 

procrastination, specifically in science courses (e.g., "I needlessly delay finishing jobs in science classes, 

even when they're important"). The CFA results indicated the validity of the one-factor structure 

(RMSEA=.08, SRMR=.06, NFI =.95, CFI=.95, GFI=. 91). Also, the reliability coefficient was found to be .87 

above the sufficiency level. 

The Science Achievement Test (SAT). The SAT (Yerdelen, 2013) was developed to assess 

seventh-grade elementary students' science achievement. The test comprises 14 multiple-choice items 

covering the content of a seventh-grade elementary science course for the first semester. Of these, seven 

questions concern the Body Systems unit, four concern the Force and Motion unit, and four concern the 

test's Electricity unit. Items were classified according to Bloom's taxonomy as knowledge, 

comprehension, and application-level questions. The reliability coefficient of the SAT used in the 

current study was computed using the Kuder Richardson 20 (KR) formula, which was found to be .75. 
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Results 

Descriptive statistics 

Table 1 presents the model’s variables, including their respective mean, standard deviation, 

minimum, and maximum values. 

Table 1. Descriptive statistics 

 M SD Min. Max. 

Incremental Theory of Science Ability 3.55 1.36 1.00 6.00 

Epistemological Beliefs     

Source of Knowing* 2.64 .85 1.00 5.00 

Certainty of Knowledge* 3.07 .80 1.00 5.00 

Development for Knowing 3.87 .56 2.00 5.00 

Justification for Knowing 4.27 .50 2.44 5.00 

Achievement Goals     

Mastery-Approach Goal 4.57 .51 3.00 5.00 

Performance-Approach Goal 4.41 .68 2.00 5.00 

Mastery-Avoidance Goal 3.51 1.04 1.00 5.00 

Performance-Avoidance Goal 3.77 .86 1.00 5.00 

Motivational Beliefs     

Self-Efficacy 5.27 1.20 1.00 7.00 

Task Value 5.49 1.18 1.00 7.00 

Learning Strategies     

Cognitive Strategies 4.93 1.12 1.00 7.00 

Metacognitive Strategies 5.06 1.01 1.00 7.00 

Procrastination 2.29 .80 1.00 5.00 

Science Achievement 8.14 3.22 .00 14.00 

*The subscale was reversed coded for the path analysis so that higher scores indicate more sophisticated beliefs 

than lower sores. 

Path analysis 

The path model was proposed to investigate the relationships among the study variables: 

incremental theory of science ability, epistemological beliefs, motivational beliefs, achievement goals, 

learning strategies, procrastination, and science achievement (see Figure 2). The analysis result revealed 

a good model fit (RMSEA=.09, SRMR =.02, NFI=.99, CFI=.99, GFI=.99). The following subsections 

provide an individual summary of the results for each endogenous variable in the model. 

Achievement goals. According to the path analysis results, students’ beliefs explained 29% of 

the variance in the mastery-approach goal, 5% of the variance in mastery-avoidance goal, 12% of the 

variance in the performance-approach goal, and 12% of the variance in the performance-avoidance goal.  
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Table 2. Path analysis results for achievement goals 

 Direct Effect Indirect Effect Total Effect t 

Mastery-Approach Goal     

of Incremental Theory of Science Ability  .05 - .05 3.78* 

of Source of Knowing .01 - .01 .68 

of Certainty of Knowledge .01 - .01 .64 

of Development of Knowledge -.02 - -.02 -1.43 

of Justification for Knowing .15 - .15 8.98* 

of Self-Efficacy .19 - .19 8.70* 

of Task Value .30 - .30 13.20* 

Performance-Approach Goal     

of Incremental Theory of Science Ability -.05 - -.05 -3.20* 

of Source of Knowing .02 - .02 .89 

of Certainty of Knowledge -.09 - -.09 -4.58* 

of Development of Knowledge .00 - .00 -.24 

of Justification for Knowing .13 - .13 7.17* 

of Self-Efficacy .16 - .16 7.02* 

of Task Value .09 - .09 3.95* 

Mastery-Avoidance Goal     

of Incremental Theory of Science Ability -.08 - -.08 -5.11* 

of Source of Knowing -.06 - -.06 -3.03* 

of Certainty of Knowledge -.08 - -.08 -3.76* 

of Development of Knowledge .05 - .05 2.64* 

of Justification for Knowing .06 - .06 3.56* 

of Self-Efficacy -.10 - -.10 -4.29* 

of Task Value .12 - .12 5.21* 

Performance-Avoidance Goal     

of Incremental Theory of Science Ability -.14 - -.14 -8.76* 

of Source of Knowing -.07 - -.07 -3.73* 

of Certainty of Knowledge -.18 - -.18 -8.93* 

of Development of Knowledge .04 - .04 2.41* 

of Justification for Knowing .07 - .07 3.86* 

of Self-Efficacy -.01 - -.01 -.52 

of Task Value .05 - .05 1.95 

*Significant at .05 level 

As the details were presented in Table 2, students' incremental theory of science ability is only 

positively linked with their master-approach goal. In contrast, students who believe that science ability 

can change or improve are less likely to set mastery-avoidance, and performance goals in science 

courses. Regarding students’ epistemological beliefs, results indicated that sophisticated beliefs about 

source of knowing and certainty of knowledge are negatively associated with both avoidance goals. 

Besides, the sophisticated student belief in the certainty of knowledge is negatively linked to the 

performance-approach goal. However, the relationships turn direction for the development of 

knowledge and justification for knowing dimensions; sophisticated beliefs concerning those dimensions 

are positively related to avoidance goals. Further, the sophisticated student belief related to justification 

for knowing is positively associated with approach goals. Other examined students’ beliefs were 

motivational beliefs in the present study. While both self-efficacy and task-value were found to be 

positively related to approach goals, those beliefs’ associations with the mastery-avoidance goal. Also, 

the results indicated that self-efficacy is negatively, but task-value positively linked to the mastery-

avoidance goal. 
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Learning strategies. The path analysis results indicated that students’ beliefs and achievement 

goals accounted for 74% of the variance in cognitive learning strategies use and 58% of the variance in 

metacognitive learning strategies used in science classes.  

Table 3. Path analysis results for learning strategies 

 Direct Effect Indirect Effect Total Effect t 

Cognitive Learning Strategies     

of Incremental Theory of Science Ability -.02 .01 -.01 -2.21* 

of Source of Knowing -.04 -.02 -.06 -3.40* 

of Certainty of Knowledge -.05 .01 -.04 -4.30* 

of Development of Knowledge .02 .00 .03 2.71* 

of Justification for Knowing .00 .10 .10 .24 

of Self-Efficacy .16 .23 .39 11.35* 

of Task Value .11 .22 .33 7.74* 

of Mastery-Approach Goal .00 .07 .07 -.51 

of Performance-Approach Goal -.01 .00 -.01 -.85 

of Mastery-Avoidance Goal .04 .02 .06 5.08* 

of Performance-Avoidance Goal .03 .01 .04 2.21* 

Metacognitive Learning Strategies     

of Incremental Theory of Science Ability .03 .00 .03 2.57* 

of Source of Knowing -.03 .00 -.03 -1.71 

of Certainty of Knowledge .03 -.01 .02 1.97* 

of Development of Knowledge .00 .00 .00 -.31 

of Justification for Knowing .13 .02 .15 10.37* 

of Self-Efficacy .35 .02 .37 20.20* 

of Task Value .31 .04 .35 17.28* 

of Mastery-Approach Goal .11 - .11 8.99* 

of Performance-Approach Goal .00 - .00 .05 

of Mastery-Avoidance Goal .03 - .03 2.74* 

of Performance-Avoidance Goal .02 - .02 1.63 

* Significant at .05 level 

Table 3 presents the details of the binary relations between learning strategies and other 

variables included in the model. Mainly, students' incremental theory of science ability is negatively 

related to their cognitive learning strategies use and positively linked to metacognitive learning 

strategies. Concerning epistemological beliefs, sophisticated beliefs about source of knowing and 

certainty of knowledge were found to be negatively associated with cognitive learning strategies use, 

while sophisticated beliefs about the development of knowledge dimension are positively related to 

that learning strategies use. Also, path analysis revealed that sophisticated beliefs regarding certainty 

of knowledge and justification for knowing dimensions are positively linked with metacognitive 

learning strategies use. Regarding motivational beliefs, students’ self-efficacy and task-value are 

positively related to their cognitive and metacognitive learning strategies use. In terms of achievement 

goals, positive connections were detected between the avoidance goals and cognitive learning strategies 

use, also between mastery goals and metacognitive learning strategies use. Likewise, the association 

between cognitive learning strategies use, and metacognitive learning strategies use was found to be 

positive. 

Procrastination. The path analysis results showed that seventh-grade elementary students’ 

beliefs, achievement goals, and learning strategies explained 38% of the variance in procrastination in 

science courses.  
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Table 4. Path analysis result for procrastination 

 Direct Effect Indirect Effect Total Effect t 

Procrastination     

of Incremental Theory of Science Ability -.04 -.03 -.07 3.23* 

of Source of Knowing -.07 .00 -.07 -3.89* 

of Certainty of Knowledge -.02 -.02 -.05 -1.39 

of Development of Knowledge .11 .01 .12 7.90* 

of Justification for Knowing -.08 -.08 -.16 -5.54* 

of Self-Efficacy -.04 -.18 -.22 -1.85 

of Task Value -.08 -.17 -.25 -3.60* 

of Mastery-Approach Goal -.14 -.05 -.19 -9.44* 

of Performance-Approach Goal -.01 .00 -.01 -.71 

of Mastery-Avoidance Goal .09 -.01 .08 6.69* 

of Performance-Avoidance Goal -.01 -.01 -.02 -.39 

of Cognitive Learning Strategies .09 - .09 3.80* 

of Metacognitive Learning Strategies -.50 .06 -.44 -20.45* 

* Significant at .05 level 

Details of the paths’ statistics can be seen in Table 4 for procrastination. Accordingly, students’ 

incremental theory of science ability is negatively related to their procrastination. For epistemological 

beliefs, procrastination is positively linked to the sophisticated beliefs about development of knowledge 

dimension. However, its associations are negative with sophisticated beliefs about source of knowing 

and justification for knowing dimensions. In terms of motivational beliefs, only the link of task-value 

gave a significant result which indicated a negative relationship. Concerning achievement goals, only 

mastery goals are significantly related to procrastination, but the direction of relations is different. While 

procrastination is negatively associated with the mastery-approach goal, the link is positive for the 

mastery-avoidance goal. Likewise, the connections between procrastination and learning strategies use 

are different. Accordingly, it is positive for cognitive learning strategies use and negative for 

metacognitive learning strategies use. 

Science achievement. The results indicated that seventh-grade students’ beliefs, learning 

strategies use, and procrastination accounted for 20% of the variance in their science achievement.  

Table 5. Path analysis result for science achievement 

 Direct Effect Indirect Effect Total Effect t 

Science Achievement     

of Incremental Theory of Science Ability .06 - .06 4.15* 

of Source of Knowing .07 - .07 3.82* 

of Certainty of Knowledge .26 .01 .26 13.79* 

of Development of Knowledge -.02 - -.02 -1.14 

of Justification for Knowing .19 .01 .19 10.54* 

of Self-Efficacy .18 - .18 8.15* 

of Task Value .00 .01 .01 .06 

of Cognitive Learning Strategies -.08 - -.08 -2.89* 

of Metacognitive Learning Strategies .08 -.04 .04 2.82* 

of Procrastination -.01 - -.01 -.76 

* Significant at .05 level 

As the details of the result given in Table 5, the science achievement of students is positively 

connected to their incremental theory of science ability. For epistemological beliefs, the analysis 

indicated that sophisticated beliefs in source of knowing, certainty of knowledge, and justification for 

knowing dimensions of epistemological beliefs are positively linked to the science achievement. In 
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terms of motivational beliefs, self-efficacy and achievement is positively related. About learning 

strategies use, science achievement of the students is negatively related to cognitive learning strategies 

use, and the association is positive for metacognitive learning strategies use. 

Discussion and Conclusion  

Achievement goals 

The evaluation of achievement goals is closely tied to students' beliefs, as Stodolsky et al. (1991) 

noted. The present study examined the associations between students' beliefs and achievement goals to 

explore this relationship further. The results indicated that students with an incremental theory of 

ability tend to set more mastery-approach goals but fewer performance and avoidance goals. This 

finding is consistent with Dweck and her colleagues’ social-cognitive model (Dweck, 1999; Dweck & 

Legget, 1988; Elliott & Dweck, 1988), which posits that such students view science ability as evolving, 

leading them to pursue self-improvement and deep learning. They tend not to shy away from 

challenging tasks and do not focus heavily on avoidance or normative standards related to their learning 

and performance. Although the present study focuses on elementary students and the science domain, 

its findings align with those of previous studies (e.g., Cury et al., 2006; Elliot & McGregor, 2001; 

Ommundsen, 2001b; Robins & Pals, 2002), thereby lending support to the coherence of the associations 

between these variables. The relationship between students' epistemological beliefs and achievement 

goals has been the subject of several studies, with varying results based on different classifications and 

frames. According to theoretical expectations, students' sophisticated beliefs are positively linked with 

mastery-approach goals, while they have a negative association with performance and avoidance goals 

in the 2x2 framework of achievement goals (Muis & Franco, 2009). However, the results of the current 

study have shown that the development of the knowledge and justification for knowing dimensions 

has a positive association with performance and avoidance goals, which differs from the theoretical 

expectations. Expressly, students who believe in the evolving nature of scientific knowledge set more 

avoidance goals to avoid being wrong and performing poorly in science classes. Furthermore, students 

who believe in evidence’s role in rationalizing scientific knowledge tend to focus more on avoidance 

and performance goals related to self-competence. Although the path analysis result differs in specific 

points from the conceptual expectations, similar results have been reported for similar student groups 

and domains using the same instruments by Pamuk (2014). But it is important to note that discrepancies 

among the findings of different studies may arise from assessing epistemological beliefs using different 

instruments and theoretical approaches and the assessment of achievement goals using different 

frameworks. Also, the current study examined motivational beliefs with student performance in science 

classes, explicitly focusing on self-efficacy and task-value. The results revealed that students who exhibit 

high levels of self-efficacy are more likely to set approach goals and have fewer mastery-avoidance 

goals. These findings are consistent with the social-cognitive model Dweck and her colleagues 

developed, emphasizing the importance of perceived ability in shaping behavior. Specifically, students 

who perceive themselves as capable are more likely to take on challenging tasks and persevere in the 

face of difficulty, while those who doubt their abilities are likelier to avoid such challenges. Also, the 

result is parallel to the previous studies' findings (Liem et al., 2008; Sungur, 2007; Wolters et al., 1996). 

The study also examined the role of task-value in motivating student. The results of path analysis 

revealed a positive association between task-value and mastery and approach goals, suggesting that 

students who view the task as necessary, attractive, and useful are more likely to focus on learning and 

achieving positive outcomes. These findings align with the theoretical framework of the expectancy-

value model developed by Eccles, Wigfield, and their colleagues, as well as with more recent research 

in the field (e.g., Kahraman & Sungur, 2013; Senler & Sungur-Vural, 2014). 
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Learning strategies 

The present study investigated the associations between the use of learning strategies by 

seventh-grade elementary students, their beliefs, and achievement goals. The results of the path analysis 

revealed a positive link between the students’ incremental theory of science ability and their use of 

metacognitive learning strategies. However, the relationship is negative for cognitive learning 

strategies. These findings are partially consistent with fundamental studies on Dweck and her 

colleagues' model, which emphasize that learners who believe in the flexibility of ability to learn in a 

more adaptive pattern seek more effective strategies while they engage in learning activities (Diener & 

Dweck, 1978, 1980; Dweck & Leggett, 1988; Elliott & Dweck, 1988). Besides, relatively current studies 

investigating the association also reported positive relationships between these variables (Doron, 

Stephan, Boiché, & Scanff, 2009; Ommundsen, 2003). Although the standardized coefficient is not large 

(γ = -.02) for the connection between the incremental theory of ability and cognitive learning strategies 

in the current study, further research is needed to clarify their associations in more detail. The other 

beliefs of students examined in the present study are epistemological beliefs. Based on the theoretical 

assumptions, it was presumed that if students have more sophisticated beliefs on the nature of 

knowledge and knowing, they consciously use more mental activities (Kardash & Howell, 2000). As 

expected, some positive associations were detected between students’ sophisticated epistemological 

beliefs and their learning strategies. However, the study revealed negative links between the use of 

cognitive learning strategies and the beliefs held by students regarding the source of knowing and 

certainty of knowledge dimensions. Contextual factors may play a role in these unexpected results. For 

instance, when teaching science subjects, the idea that scientific knowledge is absolutely correct and can 

be accessed from specific sources such as teachers and textbooks may be emphasized. In such cases, 

students who hold coherent beliefs in line with the learning environment may be motivated to use 

cognitive strategies to remember and organize this fixed knowledge from specific sources, while those 

whose beliefs conflict with the learning environment may not. However, further research is required to 

investigate these explanations. The conducted path analysis has confirmed the proposed relationships 

regarding motivational beliefs examined in the current study. That is students' self-efficacy and task-

value beliefs were positively correlated with utilizing cognitive and metacognitive learning strategies. 

In the socio-cognitive studies, Dweck and Bandura pioneered, it is mentioned that learners’ beliefs about 

their ability affect their strategies use. Besides, subsequent studies validate the associations between 

cognitive and metacognitive learning strategies (e.g., Kıran, 2010; Pintrich & De Groot, 1990; Taş & 

Çakır, 2014). Also, Wigfield and Eccles (2000) underscored the pivotal role that students' perceptions of 

the value concerning a given activity play an essential role in their academic choices and performance.  

The attainment of learners' goals significantly impacts their learning patterns, with different 

strategies employed accordingly (Dweck & Elliott, 1983). The path analysis results indicate that all 

significant links are positive between students' achievement goals and learning strategies. Specifically, 

avoidance goals are positively connected to cognitive learning strategies, while mastery goals are 

positively related to metacognitive learning strategies. Prevalently, related literature implies that 

students who focus on positive outcomes regarding their learning are more likely to improve and 

control their learning strategically to regulate the process (Pintrich, 2000). But it is crucial to note that 

both achievement goals and learning strategies are highly sensitive to the educational context and 

circumstances (Ames & Archer, 1988; Somuncuoğlu & Yıldırım, 1999). Therefore, avoidance goals may 

provide more positive outcomes in competitive learning environments (King & McInerney, 2014). A 

similar finding to the current study about avoidance goals was reported in another study conducted in 

the same educational context (Sungur & Senler, 2009). Accordingly, further studies are needed to 

explore contextual factors that may explain these results. Also, the path analysis result revealed a 

positive relationship between cognitive and metacognitive learning strategies as it is expected. 
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Procrastination 

Procrastination is prevalently identified as a maladaptive behavioral outcome in the related 

literature. Moreover, learners’ adaptive or maladaptive behavior patterns are influenced by their 

implicit beliefs about ability, whether the entity or incremental (Bandura & Dweck, 1985; Leggett & 

Dweck, 1986). The path analysis result of the current study is in the same direction as this theoretical 

assumption. Accordingly, students believe the improvable nature of science ability fewer delays their 

course-related activities. Nevertheless, if students have entity theory, they give up quickly when faced 

with difficulty and procrastinate the academic task, which brings them academic failure (Mouratidis, 

Michou, & Vassiou, 2017). 

The associations between students’ epistemological beliefs and procrastination were examined 

through the path analysis with the assumption that students’ beliefs about the nature of knowledge and 

knowing may influence the result in the failure of learners’ self-regulation and trigger maladaptive 

behaviors. Besides, guided by a rare study on this topic, sophisticated epistemological beliefs were 

expected to be negatively associated with students’ procrastination (Boffeli, 2007). This anticipation is 

partly verified by the results for source of knowing and justification for knowing dimensions. However, 

results surprisingly indicated that students conscious of the progressive nature of scientific knowledge 

procrastinate more. A possible explanation for this unexpected result may be that students’ awareness 

of rapid development in scientific knowledge may create a fear of failure -a trait of procrastinators- to 

not catch up with it. Also, the discrepancy between students’ beliefs and the learning environment may 

result in motivational difficulties and bring about procrastination. Namely, if scientific knowledge is 

presented as absolute facts in a science course, students with contrasting beliefs may be frustrated in 

such a learning environment and delay their academic activities. However, these explanations need to 

be clarified with further studies. 

Negative relations were proposed before the path analysis concerning motivational beliefs and 

procrastination in light of the theoretical assumptions. The results of the analysis confirmed this 

association only for task-value. Although this is an expected result and consistent with previously 

conducted studies (Corkin, 2012; Hensley, 2013; Taura et al., 2015), it is an essential finding since it is 

identical for elementary students and the science domain. Procrastinators prefer non-diagnostic tasks 

which provide them social visibility and do not harm their self-esteem and public image, but they tend 

to delay tasks that need more cognitive effort (Ferrari, 1991a, 1991b, 1991c). Accordingly, if students 

focus more on self-improvement to learn and understand new things, they procrastinate less. However, 

this situation differentiates for mastery goals' approach and avoidance valences. Students who 

concentrate on avoiding misunderstanding may delay or fail to complete academic tasks due to the 

anxiety generated by these goals (Scher & Ferrari, 2000). In parallel to the findings of the current study, 

previously conducted studies also reports that while students with mastery-approach goal procrastinate 

less (Howell & Buro, 2009; Howell & Watson, 2007; Kandemir, 2010; Scher & Osterman, 2002), they are 

prone to delay academic activities if they have mastery-avoidance goals (Howell & Buro, 2009; Howell 

& Watson, 2007).  

The association between elementary students’ procrastination with their learning strategies use 

for science course is also examined through the path analysis of the current study. Considering 

procrastinators' personality traits, the negative relationships between procrastination and both 

cognitive and metacognitive learning strategy use were proposed before the analysis. The results of the 

previous studies confirm these expectations, although they were conducted with different age groups 

and domains (Howell & Watson, 2007; Klingsieck et al., 2012). However, it is partly supported by the 

present study. The path analysis result indicated that students using more cognitive learning strategies 

procrastinate the science course activities while procrastinating less if they use more metacognitive 

learning strategies. Since students having low level of learned resourcefulness procrastinate more 

(Milgram et al., 1992), the negative association with metacognitive learning strategies was in prospect. 

The positive association between procrastination and cognitive learning strategies use was unforeseen, 

even though it is rarely reported by some studies (Cao, 2012). A possible explanation for this link may 
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be that the current study sample may mainly comprise active procrastinators. They procrastinate as 

procrastinators, but their outcomes are similar to non-procrastinator since they choose to study under 

stress (Chun Chu & Choi, 2005). Nevertheless, this explanation involves speculation and needs further 

investigation. 

Science achievement  

Achievement is regarded as an essential indicator of educational systems’ efficiency. 

Accordingly, this study explores the complex relationship between elementary school students' 

performance and various variables in the science domain. One crucial factor that affects student 

performance is their implicit theory of ability (Dweck, 2002, 2006a; Dweck et al., 1995). The findings 

from the path analysis indicate that students who believe in the malleability of their ability tend to 

perform better. These results align with the theoretical assertions and empirical evidence from previous 

studies, demonstrating the validity of this finding for the science domain and elementary grade levels. 

Students’ beliefs about the nature of knowledge and knowing are also in the scope of the current study. 

These beliefs undeniably impact their learning processes, shaping their standards and performance 

(Hofer & Pintrich, 1997; Ryan, 1984). Therefore, this study proposes that students with sophisticated 

beliefs about scientific knowledge and knowing tend to perform better in science. The path analysis 

results confirm this expectation, particularly regarding the source of knowing, certainty of knowledge, 

and justification for knowing dimensions of elementary school students. Another type of belief 

examined in the current study is the students’ motivational beliefs. The positive association between 

students’ motivational beliefs – self-efficacy and task-value- and their performance is clearly and 

powerfully emphasized in both Bandura's social cognitive theory and Eccles, Wigfield, and colleagues' 

expectancy-value model. Although the result of path analysis failed to give a significant link for task-

value, it verifies that if elementary students believe in their capacity in science, they perform highly. 

Learning or completing a task needs mental processes and various strategies used in those 

processes. High-achiever students use more learning strategies, while low achievers use less (Pintrich 

& De Groot, 1990; Zimmerman & Martinez-Pons, 1986, 1988). Although the path analysis results of the 

present study confirm this association for elementary students’ metacognitive learning strategies use in 

science, it revealed a reverse connection for cognitive learning strategies use. Romainville (1994) 

reported that even high achiever university students have difficulty 'surely' identifying their cognitive 

learning strategies use. While this explanation is plausible, it does not necessarily have to be the sole 

explanation for this situation. Therefore, further research is needed to clarify this relationship. 

Examining young students’ procrastination and its association with their achievement is among the aim 

of the current study. Since procrastination is commonly identified as a maladaptive study habit and lies 

behind failure, it was proposed that elementary students having low achievement in science courses are 

more prone to delay their academic activities about the course. Nevertheless, the results of a path 

analysis revealed that the investigated relationship is nonsignificant. Dissimilatory aspect of the current 

study from the majority of the previously conducted ones are its sample and the domain, but the same 

nonsignificant result is reported by other studies (e.g., Blatt & Quinlan, 1967; Ferrari, 1992; Howell & 

Watson, 2007; Mendelson, 2007; Solomon & Rothblum, 1984). 

Suggestions 

The present study aims to investigate ways to achieve through a path model. As well as their 

contribution to the common education literature, the study’s findings are essential for the elementary 

education level and science education domain. Therefore, the implications of the present study include 

both the elementary education level and the science domain. 
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The model tested in the current study revealed that students’ affirmative and sophisticated 

beliefs positively related to their achievement, just as their metacognitive learning strategies use. 

Therefore, to improve students’ achievement, it is necessary to benefit from these ways. Accordingly, 

deliberative classroom environment arrangements help to draw on those revealed ways. For example, 

the learning environment could be enriched with argumentation-based activities and collaborative 

debates. Especially for science course, these environments will help students cooperate to identify, 

comprehend and solve problems while doing this, they develop hypotheses, test them through 

designing experiments, revise their hypotheses, and draw conclusions. These processes in science 

classes help to improve students' content, scientific process, and nature of scientific knowledge (Chen 

& Pajares, 2010). Additionally, these environments can enhance students' metacognitive activities; 

encouraging them to monitor and evaluate their learning and increase their beliefs about their ability to 

learn science successfully, thereby helping them realize the connection between their efforts and 

accomplishments. 

In science education, various instructional approaches have demonstrated efficacy in elevating 

students' epistemological beliefs. Among these approaches are crisscrossing the landscape, reflective 

inquiry, and teaching history of science (Qian & Alvermann, 2000). Crisscrossing the landscape entails 

exposing students to the multifaceted nature of complex scientific concepts. Rather than 

oversimplifying such topics, teachers should adopt multiple instructional strategies, including diverse 

demonstrations and refutation texts. On the other hand, reflective inquiry involves students 

constructing a deeper theoretical understanding of natural phenomena by formulating and testing 

hypotheses, designing experiments, and critically evaluating their work. This approach is implemented 

in two phases, with the first phase involving students reflecting on their inquiry process and 

understanding of the subject matter and the second phase entailing group discussions. Using images of 

renowned scientists and their historical activities has also enhanced students' comprehension of 

scientific work. Both engaging in reflective inquiry and using images of scientists' activities from history 

can be designed to bring students to explanation level of knowledge from description level. Writing-to-

learn activities are another effective mechanism for advancing students' epistemological beliefs. In these 

activities, science subject matter is linked to one dimension of epistemological belief to improve its 

sophistication (Atasoy & Küçük, 2020). Besides, designing a learning environment based on the 

constructivist approach also promotes the learners' sophisticated epistemological beliefs (Smith, Maclin, 

Houghton, & Hennessey, 2000). However, teachers' implementation of the written curriculum may not 

adhere to the original constructivist approach, potentially leading to the naive development of students' 

epistemic beliefs (Genç & Küçük, 2003; Dindar & Yangın, 2007). As such, pre-service and in-service 

teacher education programs should raise awareness of the appropriate implementation of written 

curriculums. Additionally, the current study’s findings revealed that adopting mastery goals and 

having adaptive task-value beliefs can improve students' science achievement due to their effect on 

metacognitive strategies use. Based on this finding, it can be suggested to teachers, they can help their 

students adopt mastery goals and develop adaptive task-value beliefs to enhance students' science 

achievement. Moreover, students should be allowed to make the connection between academic 

knowledge and their daily lives, engage in various challenging and meaningful learning activities, 

realize the importance of schoolwork, and have control and choice in and to have greater control and 

choice in science classrooms. Additionally, when assessing students their learning and progress should 

be considered (Ames, 1992). 

The last variable correlated positively to students' achievement is their beliefs about the 

evolving nature of science ability. Implicit theories of ability can be influenced and directed, even 

through direct instruction on the nature of abilities. It has been shown that abilities can be improved 

and developed through effort and hard work, resulting in significant outcomes (Blackwell et al., 2007; 

Good et al., 2003). Creating a conducive learning environment and utilizing practical instructional 

approaches to enhance students' abilities can also contribute to their achievement. 
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Limitations of the study 

This study is subject to limitations; for example, the present study is a cross-sectional research 

design, so no causal relationships among the study variables can be implied. Experimental or 

longitudinal research designs might establish causal relations among the variables in future research. 

Additionally, the current study used self-report instruments to assess its variables, which are limited in 

that they may not capture students' actual motivation, cognition, beliefs, or behavior. Therefore, future 

studies can adopt mixed-design methods, allowing qualitative data collection to confirm and yield a 

better understanding of observed relations. Finally, the relationships among the present study variables 

were investigated based on the data gathered from seventh-grade elementary science students; 

consequently, the study's findings are limited to seventh-grade students and science domains.  



Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

83 

References 

Abdi Zarrin, S., & Gracia, E. (2020). Prediction of academic procrastination by fear of failure and self-

regulation. Educational Sciences: Theory and Practice, 20(3), 34-43. 

Abdullah, M. N. L. Y. (2008). Children’s implicit theories of intelligence: Its relationships with self-

efficacy, goal orientations, and self-regulated learning. The International Journal of Learning, 15(2), 

47-56. doi:10.18848/1447-9494/CGP/v15i02/45623 

Ackerman, D. S., & Gross, B. L. (2005). My instructor made me do it: Task characteristics of 

procrastination. Journal of Marketing Education, 27(1), 5-13. doi:10.1177/0273475304273842 

Alpaslan, M. M., Yalvac, B., Loving, C. C., & Willson, V. (2015). Exploring the relationship between high 

school students’ physics-related personal epistemologies and self-regulated learning in 

Turkey. International Journal of Science and Mathematics Education, 14, 297-317. doi:10.1007/s10763-

015-9685-7 

American Association for the Advancement of Science. (1990). Science for all Americans. Oxford: Oxford 

University Press. 

American Association for the Advancement of Science. (1993). Benchmarks for science literacy. Oxford: 

Oxford University Press. 

Ames, C. (1992). Classrooms: Goals, structures, and student motivation. Journal of Educational 

Psychology, 84(3), 261-271. doi:10.1037/0022-0663.84.3.261 

Ames, C., & Archer, J. (1988). Achievement goals in the classroom: Students' learning strategies and 

motivation processes. Journal of Educational Psychology, 80(3), 260-267. doi:10.1037/0022-

0663.80.3.260 

Atasoy, S., & Küçük, O. (2020). Development of eighth grade students' epistemological beliefs through 

writing-to-learn activities. Journal of Science Learning, 3(2), 57-66. doi:10.17509/jsl.v3i2.20573 

Atkinson, J. W. (1957). Motivational determinants of risk taking behavior. Psychological Review, 64(6), 

359-372. doi:10.1037/h0043445 

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological 

Review, 84(2), 191-215. doi:10.1037/0033-295X.84.2.191 

Bandura, A. (1982). Self-efficacy mechanism in personal agency. American Psychologist, 37(2), 122-148. 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. New Jersey: Prentice-

Hall. 

Bandura, A. (1997). Self-efficacy: The exercise of Control. New York, NY: Freeman. 

Bandura, M., & Dweck, C.S. (1985). The relationship of conceptions of intelligence and achievement goals to 

achievement-related cognition, affect, and behavior (Unpublished manuscript). Cambridge: Harvard 

University. 

Bandura, A., & Schunk, D. H. (1981). Cultivating competence, self-efficacy, and intrinsic interest 

through proximal self-motivation. Journal of Personality and Social Psychology, 41(3), 586-598. 

doi:10.1037/0022-3514.41.3.586 

Baumeister, R. F., Heatherton, T. F., & Tice, D. M. (1993). When ego threats lead to self-regulation failure: 

Negative consequences of high self-esteem. Journal of Personality and Social Psychology, 64(1), 141-

156. doi:10.1037/0022-3514.64.1.141 

Bentler, P. M., & Chou, C. P. (1987). Practical issues in structural modeling. Sociological Methods & 

Research, 16(1), 78-117. doi:10.1207/S15327906Mb340203 

Biggs, J. B. (1987). Student approaches to learning and studying. Research monograph. London: Australian 

Council for Educational Research. 

Bijou, S., Morris, E., & Parsons, J. (1976). A PSI course in child development with a procedure for 

reducing student procrastination. Journal of Personalized Instruction, 1(1), 36-40. 

https://doi.org/10.18848/1447-9494/CGP/v15i02/45623
https://doi.org/10.1177/0273475304273842
https://doi.org/10.1007/s10763-015-9685-7
https://doi.org/10.1007/s10763-015-9685-7
https://doi.org/10.1037/0022-0663.84.3.261
https://doi.org/10.1037/0022-0663.80.3.260
https://doi.org/10.1037/0022-0663.80.3.260
https://doi.org/10.17509/jsl.v3i2.20573
https://doi.org/10.1037/h0043445
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1037/0022-3514.41.3.586
https://doi.org/10.1037/0022-3514.64.1.141
https://doi.org/10.1207/S15327906Mb340203


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

84 

Blackwell, L. S., Trzesniewski, K. H., & Dweck, C. S. (2007). Implicit theories of intelligence predict 

achievement across an adolescent transition: A longitudinal study and an intervention. Child 

Development, 78(1), 246-263. doi:10.1111/j.1467-8624.2007.00995.x 

Blatt, S. J., & Quinlan, P. (1967). Punctual and procrastinating students: A study of temporal 

parameters. Journal of Consulting Psychology, 31(2), 169-174. doi:10.1037/h0024413 

Boffeli, T. J. (2007). College students' personal epistemological beliefs as factors in academic procrastination 

(Doctoral dissertation). Capella University, Minneapolis. 

Brandt, R. (1988). On learning research: A conversation with Lauren Resnick. Educational 

Leadership, 46(4), 12-16. 

Braten, I., & Olaussen, B. S. (1998). The relationship between motivational beliefs and learning strategies 

use among Norwegian college students. Contemporary Educational Psychology, 23(2), 182-194. 

doi:10.1006/ceps.1997.0963 

Braten, I., & Strømsø, H. I. (2005). The relationship between epistemological beliefs, implicit theories of 

intelligence, and self‐regulated learning among Norwegian postsecondary students. British Journal 

of Educational Psychology, 75(4), 539-565. doi:10.1348/000709905X25067 

Brown, T. A. (2006). Confirmatory factor analysis for applied research. New York, NY: Guilford Press. 

Buehl, M. M., & Alexander, P. A. (2001). Beliefs about academic knowledge. Educational Psychology 

Review, 13(4), 385-418. doi:10.1023/A:1011917914756 

Burka, J. B., & Yuen, L. M. (1983). Procrastination. Reading, MA: Addison-Wesley. 

Burnette, J. L., O'Boyle, E. H., VanEpps, E. M., Pollack, J. M., & Finkel, E. J. (2013). Mind-sets matter: A 

meta-analytic review of implicit theories and self-regulation. Psychological Bulletin, 139(3), 655-701. 

doi:10.1037/a0029531 

Cao, L. (2012). Differences in procrastination and motivation between undergraduate and graduate 

students. Journal of the Scholarship of Teaching and Learning, 12(2), 39-64. 

Chandler, M. J., Hallett, D., & Sokol, B. W. (2002). Competing claims about competing knowledge 

claims. In B. K. Hofer & P. R. Pintrich (Eds.), Personal epistemology: The psychology of beliefs about 

knowledge and knowing (pp. 145-168). Mahwah, NJ: Erlbaum. 

Chen, J. A., & Pajares, F. (2010). Implicit theories of ability of Grade 6 science students: Relation to 

epistemological beliefs and academic motivation and achievement in science. Contemporary 

Educational Psychology, 35(1), 75-87. doi:10.1016/j.cedpsych.2009.10.003 

Chun Chu, A. H., & Choi, J. N. (2005). Rethinking procrastination: Positive effects of" active" 

procrastination behavior on attitudes and performance. The Journal of Social Psychology, 145(3), 245-

264. doi:10.3200/SOCP.145.3.245-264 

Cohen, J., Cohen, P., West, S. G., & Aiken, L. S. (2003). Applied multiple regression/correlation analysis for 

the behavioral sciences (3rd ed.). New York: Routledge. doi:10.4324/9780203774441 

Conley, A. M., Pintrich, P. R., Vekiri, I., & Harrison, D. (2004). Changes in epistemological beliefs in 

elementary science students. Contemporary Educational Psychology, 29, 186-204. 

doi:10.1016/j.cedpsych.2004.01.004 

Corkin, D. (2012). The influence of personal motivational beliefs and classroom climate dimensions on academic 

procrastination in college mathematics courses (Doctoral dissertation). University of Houston, 

Houston. 

Curren, R. (2014). Judgment and the aims of education. Social Philosophy & Policy, 31(1), 36-59. 

doi:10.1017/S0265052514000107 

Cury, F., Elliot, A. J., Da Fonseca, D., & Moller, A. C. (2006). The social-cognitive model of achievement 

motivation and the 2×2 achievement goal framework. Journal of Personality and Social 

Psychology, 90(4), 666-679. doi:10.1037/0022-3514.90.4.666 

https://doi.org/10.1111/j.1467-8624.2007.00995.x
https://doi.org/10.1037/h0024413
https://doi.org/10.1006/ceps.1997.0963
https://doi.org/10.1348/000709905X25067
https://doi.org/10.1023/A:1011917914756
https://doi.org/10.1037/a0029531
https://doi.org/10.1016/j.cedpsych.2009.10.003
https://doi.org/10.3200/SOCP.145.3.245-264
https://doi.org/10.4324/9780203774441
https://doi.org/10.1016/j.cedpsych.2004.01.004
https://doi.org/10.1017/S0265052514000107
https://doi.org/10.1037/0022-3514.90.4.666


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

85 

Davis, J. K. (1999). The effects of culture on high school academic procrastination (Doctoral dissertation). 

University of Southern California, Los Angeles. 

Diener, C. I., & Dweck, C. S. (1978). An analysis of learned helpless: Continuous changes in performance, 

strategies and achievement cognitions following failure. Journal of Personality and Social Psychology, 

36(5), 451-462. doi:10.1037/0022-3514.36.5.451 

Diener, C. I., & Dweck, C. S. (1980). An analysis of learned helpless: II. The processing of success. Journal 

of Personality and Social Psychology, 39(5), 940-952. doi:10.1037/0022-3514.39.5.940 

Dindar, H., & Yangın, S. (2007). Teachers’ perceptions about the transition process to elementary school 

science and technology teaching curriculum. Kastamonu Education Journal, 15(1), 185-198. 

Doerr, C. E., & Baumeister, R. F. (2010). Self-regulatory strength and psychological adjustment: 

Implications of the limited resource model of self-regulation. In J. Maddux & J. Tangney (Eds.), 

Social psychological foundations of clinical psychology (pp. 71-83). New York, NY: Guilford Press. 

Doron, J., Stephan, Y., Boiché, J., & Scanff, C. L. (2009). Coping with examinations: Exploring 

relationships between students' coping strategies, implicit theories of ability, and perceived 

control. British Journal of Educational Psychology, 79(3), 515-528. doi:10.1348/978185409X402580 

Dupeyrat, C., & Mariné, C. (2005). Implicit theories of intelligence, goal orientation, cognitive 

engagement, and achievement: A test of Dweck's model with returning to school adults. 

Contemporary Educational Psychology, 30(1), 43-59. doi:10.1016/j.cedpsych.2004.01.007 

Dweck, C. S. (1986). Motivational processes affecting learning. American Psychologist, 41(10), 1040-1048. 

doi:10.1037/0003-066X.41.10.1040 

Dweck, C. S. (1999). Self-theories: Their role in motivation, personality, and development. London: Psychology 

Press. 

Dweck, C. S. (2002). The development of ability conceptions. In A. Wigfield & J. Eccles (Eds.), The 

development of achievement motivation (pp. 57-88). Cambridge: Academic Press. doi:10.1016/B978-

012750053-9/50005-X 

Dweck, C. S. (2006a). Is math a gift? Beliefs that put females at risk. In S. J. Ceci & W. M. Williams (Eds.), 

Why aren’t more women in science? Top researchers debate the evidence (pp. 47-55). Washington: 

American Psychological Association. doi:10.1037/11546-004 

Dweck, C. (2006). Mindset: The new psychology of success (1st ed.). New York: Ballantine Books. 

Dweck, C. S., & Elliott, E. S. (1983). Achievement motivation. In P. Mussen & E. M. Hetherington (Eds.), 

Handbook of child psychology (pp. 643-691). New York: Wiley. 

Dweck, C. S., & Leggett, E. L. (1988). A social-cognitive approach to motivation and personality. 

Psychological Review, 95(2), 256-273. doi:10.1037/0033-295X.95.2.256 

Dweck, C. S., & Master, A. (2009). Self-theories and motivation: Students’ beliefs about intelligence. In 

K. R. Wentzel and A. Wigfield (Eds.), Handbook of motivation at school (pp. 123-140). New York, NY: 

Routledge. 

Dweck, C. S., Chiu, C. Y., & Hong, Y. Y. (1995). Implicit theories and their role in judgments and 

reactions: A word from two perspectives. Psychological Inquiry, 6(4), 267-285. 

doi:10.1207/s15327965pli0604_1 

Eccles, J. S. (2005). Subjective task values and the Eccles et al. model of achievement related choices. In 

A. J. Elliott & C. S. Dweck (Eds.), Handbook of competence and motivation (pp. 105-121). New York, 

NY: Guilford Press. 

Eccles, J. S., & Wigfield, A. (1995). In the mind of the actor: The structure of adolescents' achievement 

tasks values and expectancy-related beliefs. Personality and Social Psychology Bulletin, 21(3), 215-225. 

doi:10.1177/0146167295213003 

https://doi.org/10.1037/0022-3514.36.5.451
https://doi.org/10.1037/0022-3514.39.5.940
https://doi.org/10.1348/978185409X402580
https://doi.org/10.1016/j.cedpsych.2004.01.007
https://doi.org/10.1037/0003-066X.41.10.1040
https://doi.org/10.1016/B978-012750053-9/50005-X
https://doi.org/10.1016/B978-012750053-9/50005-X
https://doi.org/10.1037/11546-004
https://doi.org/10.1037/0033-295X.95.2.256
https://www.tandfonline.com/doi/abs/10.1207/s15327965pli0604_1
https://doi.org/10.1177/0146167295213003


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

86 

Eccles, J. S., Adler, T. F., Futterman, R., Goff, S. B., Kaczala, C. M., Meece, J. L., & Midgley, C. (1983). 

Expectancies, values, and academic behaviors. In J. T. Spence (Ed.), Achievement and achievement 

motivation (pp. 75-146). United States: W. H. Freeman. 

Elliot, A. J. (1999). Approach and avoidance motivation and achievement goals. Educational Psychologist, 

34(3), 169-189. doi:10.1207/s15326985ep3403_3 

Elliot, A. J., & Church, M. A. (1997). A hierarchical model of approach and avoidance achievement 

motivation. Journal of Personality and Social Psychology, 72(1), 218-232. doi:10.1037/0022-3514.72.1.218 

Elliot, A. J., & Dweck, C. S. (2005). Competence and motivation: Competence as the core of achievement 

motivation. In A. J. Elliot & C. S. Dweck (Eds.), Handbook of competence and motivation (pp. 3-12). 

New York: The Guilford Press. 

Elliot, A. J., & Harackiewicz, J.M. (1996). Approach and avoidance achievement goals and intrinsic 

motivation: A mediational analysis. Journal of Personality and Social Psychology, 70(3), 461-475. 

doi:10.1037/0022-3514.70.3.461 

Elliot, A. J., & McGregor, H. A. (2001). A 2×2 achievement goal frame- work. Journal of Personality and 

Social Psychology, 80(3), 501-519. doi:10.1037/0022-3514.80.3.501 

Elliot, A. J., McGregor, H. A., & Gable, S. (1999). Achievement goals, study strategies, and exam 

performance: A mediational analysis. Journal of Educational Psychology, 91(3), 549-563. 

doi:10.1037/0022-0663.91.3.549 

Elliott, E. S., & Dweck, C. S. (1988). Goals: An approach to motivation and achievement. Journal of 

Personality and Social Psychology, 54(1), 5-12. doi:10.1037/0022-3514.54.1.5 

Ellis, A., & Knaus, W. J. (1977). Overcoming procrastination. Kalküta: Signet. 

Ferrari, J. R. (1991a). Compulsive procrastination: Some self-reported characteristics. Psychological 

Reports, 68(2), 455-458. doi:10.2466/pr0.1991.68.2.455 

Ferrari, J. R. (1991b). A preference for a favorable public impression by procrastinators: Selecting among 

cognitive and social tasks. Personality and Individual Differences, 12(11), 1233-1237. doi:10.1016/0191-

8869(91)90090-X 

Ferrari, J. R. (1991c). Procrastination and project creation: Choosing easy, nondiagnostic items to avoid 

self-relevant information. Journal of Social Behavior and Personality, 6(3), 619-628. 

Ferrari. J. R. (1992). Psychometric validation of two measures of procrastination: Arousal and avoidance 

measures. Journal of Psychopathology and Beharioural Assessment, 14, 97-100. doi:10.1007/BF00965170 

Ferrari, J. R., & Emmons, R. A. (1995). Methods of procrastination and their relation to self-control and 

self-reinforcement. Journal of Social Behavior and Personality, 10(1), 135-142. 

Ferrari, J. R., & Olivette, M. J. (1994). Parental authority and the development of female dysfunctional 

procrastination. Journal of Research in Personality, 28(1), 87-100. doi:10.1006/jrpe.1994.1008 

Ferrari, J. R., & Tice, D. M. (2000). Procrastination as a self-handicap for men and women: A task-

avoidance strategies in a laboratory setting. Journal of Research in Personality, 34(1), 73-83. 

doi:10.1006/jrpe.1999.2261 

Ferrari, J. R., Johnson, J. J., & McCown, W. C. (1995). Procrastination and task avoidance: Theory, research, 

and treatment. New York: Plenum. doi:10.1007/978-1-4899-0227-6 

Flavell, J. H. (1979). Metacognition and cognitive monitor- ing: A new area of cognitive-developmental 

inquiry. American Psychologist, 34(10), 906-911. doi:10.1037/0003-066X.34.10.906 

Fooladvand, M., Yarmohammadianb, M. H., & Zirakbashc, A. (2017). The effect of cognitive and 

metacognitive strategies in academic achievement: A systematic review. New Trends and Issues 

Proceedings on Humanities and Social Sciences, 3(1), 313-322. doi:10.18844/prosoc.v3i1.1780 

Fuke, T. S. S., Kamber, E., Alunni, M., & Mahy, C. E. V. (2023). The emergence of procrastination in early 

childhood: Relations with executive control and future-oriented cognition. Developmental 

Psychology, 59(3), 579-593. doi:10.1037/dev0001502 

https://doi.org/10.1207/s15326985ep3403_3
https://doi.org/10.1037/0022-3514.72.1.218
https://doi.org/10.1037/0022-3514.70.3.461
https://doi.org/10.1037/0022-3514.80.3.501
https://doi.org/10.1037/0022-0663.91.3.549
https://psycnet.apa.org/doi/10.1037/0022-3514.54.1.5
https://doi.org/10.2466/pr0.1991.68.2.455
https://doi.org/10.1016/0191-8869(91)90090-X
https://doi.org/10.1016/0191-8869(91)90090-X
https://doi.org/10.1007/BF00965170
https://doi.org/10.1006/jrpe.1994.1008
https://doi.org/10.1006/jrpe.1999.2261
https://doi.org/10.1037/0003-066X.34.10.906
https://doi.org/10.18844/prosoc.v3i1.1780
https://doi.org/10.1037/dev0001502


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

87 

Gagné, R. M. (1985). The conditions of learning and theory of instruction (4th ed.). Glen Allen: College 

Publishing. 

Ganesan, R., Mamat, N. H. B., Mellor, D., Rizzuto, L., & Kolar, C. (2014). Procrastination and the 2×2 

achievement goal framework in malaysian undergraduate students. Psychology in the Schools, 51(5), 

506-516. doi:10.1002/pits.21760 

Genç, H., & Küçük, M. (2003). A case study about the implementation of student-centered program on science 

education. Paper presented at the XII. Eğitim Bilimleri Kongresi, Gazi Üniversitesi, Ankara. 

Good, C., Aronson, J., & Inzlich, M. (2003). Improving adolescents’ standardized test performance: An 

intervention to reduce the effects of stereotype threat. Applied Developmental Psychology, 24(6), 645-

662. doi:10.1016/j.appdev.2003.09.002 

Harackiewicz, J. M., Barron, K. E., Tauer, J. M., Carter, S. M., & Elliot, A. J. (2000). Short-term and long-

term consequences of achievement goals: Predicting interest and performance over time. Journal of 

Educational Psychology, 92(2), 316-330. doi:10.1037/0022-0663.92.2.316 

Haycock, L. A., McCarthy, P., & Skay, C. L. (1998). Procrastination in college students: The role of self-

efficacy and anxiety. Journal of Counseling & Development, 76(3), 317-324. doi:10.1002/j.1556-

6676.1998.tb02548.x 

Heikkilä, A., & Lonka, K. (2006). Studying in higher education: Students’ approaches to learning, self-

regulation, and cognitive strategies. Studies in Higher Education, 31(1), 99-117. 

doi:10.1080/03075070500392433 

Hensley, L. C. (2013). The fine points of working under pressure: active and passive procrastination among 

college students (Doctoral dissertation). The Ohio State University, Columbus. 

Higgins, B. A. (2000). An analysis of the effects of integrated instruction of metacognitive and study skills upon 

the self-efficacy and achievement of male and female students (Master’s thesis). Miami University, 

Oxford. 

Hofer, B. K. (2000). Dimensionality and disciplinary differences in personal epistemology. Contemporary 

Educational Psychology, 25(4), 378-405. doi:10.1006/ceps.1999.1026 

Hofer, B. K. (2001). Personal epistemology research: Implications for learning and teaching. Educational 

Psychology Review, 13(4), 353-383. doi:10.1023/A:1011965830686 

Hofer, B. K. (2006). Personal epistemology and culture. In M. S. Khine (Ed.), Knowing, knowledge, and 

beliefs: Epistemological studies across diverse cultures (pp. 3-22). New York: Springer. doi:10.1007/978-

1-4020-6596-5_1 

Hofer, B. K., & Pintrich, P. R. (1997). The development of epistemological theories: Beliefs about 

knowledge and knowing and their relation to learning. Review of Educational Research, 67(1), 88-140. 

doi:10.3102/00346543067001088 

Hong, Y. Y., Chiu, C. Y., Dweck, C. S., Lin, D. M. S., & Wan, W. (1999). Implicit theories, attributions, 

and coping: A meaning system approach. Journal of Personality and Social Psychology, 77(3), 588-599. 

doi:10.1037/0022-3514.77.3.588 

Howell, A. J., & Buro, K. (2009). Implicit beliefs, achievement goals, and procrastination: A mediational 

analysis. Learning and Individual Differences, 19(1), 151-154. doi:10.1016/j.lindif.2008.08.006 

Howell, A. J., & Watson, D. C. (2007). Procrastination: Associations with achievement goal orientation 

and learning strategies. Personality and Individual Differences, 43(1), 167-178. 

doi:10.1016/j.paid.2006.11.017 

Jehng, J. J., Johnson, S. D., & Anderson, R. C. (1993). Schooling and students’ epistemological beliefs 

about leaning. Contemporary Educational Psychology, 18(1), 23-35. doi:10.1006/ceps.1993.1004 

Jöreskog, K. G., & Sörbom, D. (1993). LISREL 8: Structural equation modeling with the SIMPLIS command 

language. Chicago: Scientific Software International. 

https://doi.org/10.1002/pits.21760
https://doi.org/10.1016/j.appdev.2003.09.002
https://doi.org/10.1037/0022-0663.92.2.316
https://doi.org/10.1002/j.1556-6676.1998.tb02548.x
https://doi.org/10.1002/j.1556-6676.1998.tb02548.x
https://doi.org/10.1080/03075070500392433
https://doi.org/10.1006/ceps.1999.1026
https://doi.org/10.1023/A:1011965830686
https://doi.org/10.1007/978-1-4020-6596-5_1
https://doi.org/10.1007/978-1-4020-6596-5_1
https://doi.org/10.3102/00346543067001088
https://doi.org/10.1037/0022-3514.77.3.588
https://doi.org/10.1016/j.lindif.2008.08.006
https://doi.org/10.1016/j.paid.2006.11.017
https://doi.org/10.1006/ceps.1993.1004


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

88 

Jöreskog, K. G., & Sörbom, D. (2006). LISREL 8.80 for Windows [Computer software]. Lincolnwood, IL: 

Scientific Software International. 

Kadıoglu, C., & Uzuntiryaki-Kondakci, E. (2014). Relationship between learning strategies and goal 

orientations: A multilevel analysis. Eurasian Journal of Educational Research, 56, 1-24. 

doi:10.14689/ejer.2014.56.4 

Kahraman, N., & Sungur, S. (2011). The contribution of motivational beliefs to students' metacognitive 

strategies use. Education and Science, 36(160), 3-10. 

Kahraman, N., & Sungur, S. (2013). Antecedents and consequences of middle school students’ 

achievement goals in science. The Asia-Pacific Education Researcher, 22(1), 45-60. doi:10.1007/s40299-

012-0024-2 

Kandemir, M. (2010). A model explaining academic procrastination behaviour (Unpublished doctoral 

dissertation). Gazi University, Ankara. 

Kaplan, A., & Maehr, M. L. (2007). The contributions and prospects of goal orientation 

theory. Educational Psychology Review, 19(2), 141-184. doi:10.1007/s10648-006-9012-5 

Kardash, C. M., & Howell, K. L. (2000). Effects of epistemological beliefs and topic-specific beliefs on 

undergraduates' cognitive and strategic processing of dual-positional text. Journal of Educational 

Psychology, 92(3), 524-535. doi:10.1037/0022-0663.92.3.524 

Karlen, Y., Suter, F., Hirt, C., & Merki, K. M. (2019). The role of implicit theories in students' grit, 

achievement goals, intrinsic and extrinsic motivation, and achievement in the context of a long-

term challenging task. Learning and Individual Differences, 74, 101757. 

doi:10.1016/j.lindif.2019.101757 

Kasımi, Y. (2012). Cognitive and metacognitive strategies employed by Iranian and Turkish EFL 

readers. ELT Research Journal, 1(3), 159-174. 

Kıran, D. (2010). A study on sources and consequences of elementary students’ self-effıcacy beliefs in science and 

technology course (Unpublished master’s thesis). Middle East Technical University, Ankara. 

Kızılgüneş, B., Tekkaya, C., & Sungur, S. (2009). Modeling the relations among students' epistemological 

beliefs, motivation, learning approach, and achievement. The Journal of Educational Research, 102(4), 

243-256. doi:10.3200/JOER.102.4.243-256 

King, R. B., & McInerney, D. M. (2014). Culture's consequences on student motivation: Capturing cross-

cultural universality and variability through personal investment theory. Educational 

Psychologist, 49(3), 175-198. doi:10.1080/00461520.2014.926813 

Kingir, S., Tas, Y., Gok, G., & Sungur-Vural, S. (2013). Relationships among constructivist learning 

environment perceptions, motivational beliefs, self-regulation and science achievement. Research 

in Science and Technological Education, 31(3), 205-226. doi:10.1080/02635143.2013.825594 

Klassen, R. M., Krawchuk, L. L., & Rajani, S. (2008). Academic procrastination of undergraduates: Low 

self-efficacy to self-regulate predicts higher levels of procrastination. Contemporary Educational 

Psychology, 33(4), 915-931. doi:10.1016/j.cedpsych.2007.07.001 

Kline, R. B. (2011). Principles and practice of structural equation modeling (3rd ed.). New York, NY: The 

Guilford Press. 

Klingsieck, K. B., Fries, S., Horz, C., & Hofer, M. (2012). Procrastination in a distance university 

setting. Distance Education, 33(3), 295-310. doi:10.1080/01587919.2012.723165 

Kurt, F. (2009). Investigating students’ epistemological beliefs through gender, grade level, and fields of the study 

(Unpublished master’s thesis). Middle East Technical University, Ankara. 

Lay, C. H. (1992). Trait procrastination and the perception of person-task characteristics. Journal of Social 

Behavior and Personality, 7(3), 483-494. 

  

https://doi.org/10.14689/ejer.2014.56.4
https://doi.org/10.1007/s40299-012-0024-2
https://doi.org/10.1007/s40299-012-0024-2
https://doi.org/10.1007/s10648-006-9012-5
https://doi.org/10.1037/0022-0663.92.3.524
https://doi.org/10.3200/JOER.102.4.243-256
https://doi.org/10.1080/00461520.2014.926813
https://doi.org/10.1080/02635143.2013.825594
https://doi.org/10.1016/j.cedpsych.2007.07.001
https://doi.org/10.1080/01587919.2012.723165


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

89 

Lay, C. H., & Schouwenburg, H. C. (1993). Trait procrastination, time management, and academic 

behavior. Journal of Social Behavior and Personality, 8(4), 647-662. 

Leggett, E. (1985, March). Children's entity and incremental theories of intelligence: Relationships to 

achievement behavior. Paper presented at the meeting of the Eastern Psychological Association, 

Boston. 

Leggett, E. L., & Dweck, C. S. (1986). Goals and inference rules: Sources of causal judgments (Unpublished 

manuscript). 

Liem, A. D., Lau, S., & Nie, Y. (2008). The role of self-efficacy, task value, and achievement goals in 

predicting learning strategies, task disengagement, peer relationship, and achievement 

outcome. Contemporary Educational Psychology, 33(4), 486-512. doi:10.1016/j.cedpsych.2007.08.001 

Linnenbrink, E. A., & Pintrich, P. R. (2003). The role of self-efficacy beliefs instudent engagement and 

learning intheclassroom. Reading and Writing Quarterly, 19(2), 119-137. doi:10.1080/10573560308223 

Linnenbrink-Garcia, L., Tyson, D. F., & Patall, E. A. (2008). When are achievement goal orientations 

beneficial for academic achievement? A closer look at main effects and moderating factors. Revue 

Internationale de Psychologie Sociale, 21(1), 19-70. doi:10.5334/irps.21 

Liou, P. Y. (2017). Profiles of adolescents’ motivational beliefs in science learning and science 

achievement in 26 countries: Results from TIMSS 2011 data. International Journal of Educational 

Research, 81, 83-96. doi:10.1016/j.ijer.2016.11.006 

Lum, M. K. (1960). A comparison of under-and overachieving female college students. Journal of 

Educational Psychology, 51(3), 109-115. doi:10.1037/h0044486 

Maehr, M. L., & Nicholls, J. G. (1980). Culture and achievement motivation: A second look. Studies in 

Cross-Cultural Psychology, 2, 221-267. 

Maehr, M. L., & Zusho, A. (2009). Achievement goal theory: The past, present, and future. In K. R. 

Wentzel & A. Wigfield (Eds.), Handbook of motivation in school (pp. 77-104). Abingdon: Taylor 

Francis. 

Martin, M. O., Mullis, I. V. S., Foy, P., & Stanco, G. M. (2016). TIMSS 2015 international results in science. 

Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Lynch School of Education, Boston 

College. doi:10.13140/RG.2.2.29023.33446 

McCown, W., & Johnson, J. (1991). Personality and chronic procrastination by university students 

during an academic examination period. Personality and Individual Differences, 12(5), 413-415. 

doi:10.1016/0191-8869(91)90058-J 

McGregor, H. A., & Elliot, A. J. (2002). Achievement goals as predictors of achievement-relevant 

processes prior to task engagement. Journal of Educational Psychology, 94(2), 381-395. 

doi:10.1037/0022-0663.94.2.381 

Meece, J. L., Blumenfeld, P. C., & Hoyle, R. H. (1988). Students' goal orientations and cognitive 

engagement in classroom activities. Journal of Educational Psychology, 80(4), 514-523. 

doi:10.1037/0022-0663.80.4.514 

Meece, J. L., Wigfield, A., & Eccles, J. S. (1990). Predictors of math anxiety and its influence on young 

adolescents' course enrollment intentions and performance in mathematics. Journal of Educational 

Psychology, 82(1), 60-70. doi:10.1037/0022-0663.82.1.60 

Mendelson, N. (2007). The functional mediation of flow between achievement anxiety, academic procrastination, 

and academic performance (Doctoral dissertation). Fordham University, New York. 

Midgley, C., Kaplan, A., & Middleton, M. (2001). Performance-approach goals: Good for what, for 

whom, under what circumstances, and at what cost?. Journal of Educational Psychology, 93(1), 77-86. 

doi:10.1037/0022-0663.93.1.77 

Milgram, N. A., Dangour, W., & Ravi, A. (1992). Situational and personal determinants of academic 

procrastination. The Journal of General Psychology, 119(2), 123-133. 

doi:10.1080/00221309.1992.9921166 

https://doi.org/10.1016/j.cedpsych.2007.08.001
https://doi.org/10.1080/10573560308223
https://doi.org/10.5334/irps.21
https://doi.org/10.1016/j.ijer.2016.11.006
https://doi.org/10.1037/h0044486
https://doi.org/10.1016/0191-8869(91)90058-J
https://doi.org/10.1037/0022-0663.80.4.514
https://doi.org/10.1037/0022-0663.82.1.60
https://doi.org/10.1037/0022-0663.93.1.77
https://doi.org/10.1080/00221309.1992.9921166


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

90 

Miller, R. B., Greene, B. A., Montalvo, G. P., Ravindran, B., & Nichols, J. D. (1996). Engagement in 

academic work: The role of learning goals, future consequences, pleasing others, and perceived 

ability. Contemporary Educational Psychology, 21(4), 388-422. doi:10.1006/ceps.1996.0028 

Ministry of National Education of Turkey. (2005). Science and technology curriculum of elementary schools 

(6th-8th grades) [in Turkish]. Ankara: Board of Education. 

Ministry of National Education of Turkey. (2013). Science curriculum of elementary schools (3rd-8th grades) 

[in Turkish]. Ankara: Board of Education. 

Ministry of National Education of Turkey. (2018). Science curriculum of elementary schools (3rd-8th grades) 

[in Turkish]. Ankara: Board of Education. 

Missildine, W. H. (1963). Your inner child of the past. New York: Simon and Schuster. 

Motie, H., Heidari, M., & Sadeghi, M. A. (2012). Predicting academic procrastination during self-

regulated learning in Iranian first grade high school students. Procedia-Social and Behavioral 

Sciences, 69, 2299-2308. doi:10.1016/j.sbspro.2013.02.023 

Mouratidis, A., Michou, A., & Vassiou, A. (2017). Adolescents’ autonomous functioning and implicit 

theories of ability as predictors of their school achievement and week-to-week study regulation 

and well-being. Contemporary Educational Psychology, 48, 56-66. doi:10.1016/j.cedpsych.2016.09.001 

Muis, K. R., & Franco, G. M. (2009). Epistemic beliefs: Setting the standards for self-regulated 

learning. Contemporary Educational Psychology, 34(4), 306-318. doi:10.1016/j.cedpsych.2009.06.005 

Muis, K. R., Bendixen, L. D., & Haerle, F. C. (2006). Domain-generality and domain-specificity in 

personal epistemology research: Philosophical and empirical reflections in the development of a 

theoretical framework. Educational Psychology Review, 18(1), 3-54. doi:10.1007/s10648-006-9003-6 

Murphy, P. K., & Alexander, P. A. (2000). A motivated exploration of motivation terminology. 

Contemporary Educational Psychology, 25(1), 3-53. doi:10.1006/ceps.1999.1019 

National Research Council. (1996). National science education standards. Washington, D. C.: The National 

Academies Press. 

National Research Council. (2012). A framework for K-12 science education: Practices, crosscutting concepts 

and core ideas. Washington, D. C.: The National Academies Press. 

Nelson, T. O. (1999). Cognition versus metacognition. In R. J. Sternberg (Ed.), The nature of cognition (pp. 

625-641). Cambridge: MIT Press. 

Nicholls, J. G. (1989). The competitive ethos and democratic education. Cambridge: Harvard University 

Press. 

OECD. (2019). PISA 2018 results: Volume I, What students know and can do. Paris: OECD Publishing. 

doi:10.1787/acd78851-en 

Ommundsen, Y. (2001a). Self-handicapping strategies in physical education classes: The influence of 

implicit theories of the nature of ability and achievement goals. Psychology of Sport and Exercise, 2(3), 

139-156. doi:10.1016/S1469-0292(00)00019-4 

Ommundsen, Y. (2001b). Students' implicit theories of ability in physical education classes: The 

influence of motivational aspects of the learning environment. Learning Environments Research, 4(2), 

139. 

Ommundsen, Y. (2003). Implicit theories of ability and self-regulation strategies in physical education 

classes. Educational Psychology, 23(2), 141-157. doi:10.1080/01443410303224 

Ommundsen, Y., Haugen, R., & Lund, T. (2005). Academic self‐concept, implicit theories of ability, and 

self‐regulation strategies. Scandinavian Journal of Educational Research, 49(5), 461-474. 

doi:10.1080/00313830500267838 

Özkan, Ş. (2008). Modeling elementary students’ science achievement: the interrelationships among 

epistemological beliefs, learning approaches, and self- regulated learning strategies (Unpublished doctoral 

dissertation). Middle East Technical University, Ankara. 

https://doi.org/10.1006/ceps.1996.0028
https://doi.org/10.1016/j.sbspro.2013.02.023
https://doi.org/10.1016/j.cedpsych.2016.09.001
https://doi.org/10.1016/j.cedpsych.2009.06.005
https://doi.org/10.1007/s10648-006-9003-6
https://doi.org/10.1016/S1469-0292(00)00019-4
https://doi.org/10.1080/01443410303224
https://doi.org/10.1080/00313830500267838


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

91 

Pajares, F. (1995, April). The role of perceived self-efficacy in self-regulation and achievement across domains. 

Paper presented at the Meeting of the American Educational Research Association, San Francisco, 

CA. 

Pamuk, S. (2014). Multilevel analysis of students’ science achievement in relation to constructivist learning 

environment perceptions, epistemological beliefs, self-regulation and science teachers characteristics 

(Unpublished doctoral dissertation). Middle East Technical University, Ankara. 

Paulsen, M. B., & Feldman, K. A. (1999). Student motivation and epistemological beliefs. New Directions 

for Teaching and Learning, 78, 17-25. doi:10.1002/tl.7802 

Paulsen, M. B., & Feldman, K. A. (2007). The conditional and interaction effects of epistemological beliefs 

on the self-regulated learning of college students: Cognitive and behavioral strategies. Research in 

Higher Education, 48(3), 353-401. doi:10.1007/s11162-006-9029-0 

Paulsen, M. B., & Wells, C. T. (1998). Domain differences in the epistemological beliefs of college 

students. Research in Higher Education, 39(4), 365-384. doi:10.1023/A:1018785219220 

Perry, W. G. (1981). Cognitive and ethical growth: The making of meaning. In A. Chickering (Ed.), The 

modern American college (pp. 76-116). New Jersey: Jossey-Bass. 

Phakiti, A. (2006). Modeling cognitive and metacognitive strategies and their relationships to EFL 

reading test performance. Melbourne Papers in Language Testing, 1, 53-95. 

Pintrich, P. R. (2000). The role of goal orientation in self-regulated learning. In M. Boekaerts, P. R. 

Pintrich, & M. Zeidner (Eds.), Handbook of self-regulation (pp. 451−502). Cambridge: Academic Press. 

doi:10.1016/B978-012109890-2/50043-3 

Pintrich, P. R. (2004). A conceptual framework for assessing motivation and self-regulated learning in 

college students. Educational Psychology Review, 16(4), 385-407. doi:10.1007/s10648-004-0006-x 

Pintrich, P. R., & De Groot, E. V. (1990). Motivational and self-regulated learning components of 

classroom academic performance. Journal of Educational Psychology, 82(1), 33-40. doi:10.1037/0022-

0663.82.1.33 

Pintrich, P. R., Smith, D. A., Garcia, T., & McKeachie, W. J. (1991). A manual for the use of the Motivated 

Strategies for Learning Questionnaire (MSLQ). Ann Arbor, MI: The University of Michigan. 

Pychyl, T. A., Lee, J. M., Thibodeau, R., & Blunt, A. (2000). Five days of emotion: An experience sampling 

study of undergraduate student procrastination. Journal of Social Behavior and Personality, 15(5), 239-

254. 

Qian, G., & Alvermann, D. (2000). Relationship between epistemological beliefs and conceptual change 

learning. Reading and Writing Quarterly, 16(1), 59-74. doi:10.1080/105735600278060 

Rastegar, A., Jahromi, R. G., Haghighi, A. S., & Akbari, A. R. (2010). The relation of epistemological 

beliefs and mathematics achievement: The mediating role of achievement goals, mathematics self-

efficacy, and cognitive engagement. Procedia-Social and Behavioral Sciences, 5, 791- 797. 

doi:10.1016/j.sbspro.2010.07.186 

Rhodewalt, F. (1994). Conceptions of ability, achievement goals, and individual differences in self‐

handicapping behavior: On the application of implicit theories. Journal of Personality, 62(1), 67-85. 

doi:10.1111/j.1467-6494.1994.tb00795.x 

Robins, R. W., & Pals, J. L. (2002). Implicit self-theories in the academic domain: Implications for goal 

orientation, attributions, affect, and self-esteem change. Self and Identity, 1(4), 313-336. 

doi:10.1080/15298860290106805 

Romainville, M. (1994). Awareness of cognitive strategies: The relationship between university students' 

metacognition and their performance. Studies in Higher Education, 19(3), 359-366. 

doi:10.1080/03075079412331381930 

Rothblum, E. D., Solomon, L. J., & Murakami, J. (1986). Affective, cognitive, and behavioral differences 

between high and low procrastinators. Journal of Counseling Psychology, 33(4), 387-394. 

doi:10.1037/0022-0167.33.4.387 

https://doi.org/10.1002/tl.7802
https://doi.org/10.1007/s11162-006-9029-0
https://doi.org/10.1023/A:1018785219220
https://doi.org/10.1016/B978-012109890-2/50043-3
https://doi.org/10.1007/s10648-004-0006-x
https://doi.org/10.1037/0022-0663.82.1.33
https://doi.org/10.1037/0022-0663.82.1.33
https://doi.org/10.1080/105735600278060
https://doi.org/10.1016/j.sbspro.2010.07.186
https://doi.org/10.1111/j.1467-6494.1994.tb00795.x
https://doi.org/10.1080/15298860290106805
https://doi.org/10.1080/03075079412331381930
https://doi.org/10.1037/0022-0167.33.4.387


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

92 

Ryan, M. P. (1984). Monitoring text comprehension: Individual differences in epistemological standards. 

Journal of Educational Psychology, 76(2), 248-258. doi:10.1037/0022-0663.76.2.248 

Saçkes, M. (2010). The role of cognitive, metacognitive, and motivational variables in conceptual change: 

Preservice early childhood teachers’ conceptual understanding of the cause of lunar phases (Doctoral 

dissertation). The Ohio State University, Columbus. 

Scher, S. J., & Ferrari, J. R. (2000). The recall of completed and noncompleted tasks through daily logs to 

measure procrastination. Journal of Social Behavior and Personality, 15, 255-266. 

Scher, S. J., & Osterman, N. M. (2002). Procrastination, conscientiousness, anxiety, and goals: Exploring 

the measurement and correlates of procrastination among school-aged children. Psychology in 

Schools, 39, 385-398. doi:10.1002/pits.10045 

Schommer, M. (1990). Effects of beliefs about the nature of knowledge on comprehension. Journal of 

Educational Psychology, 82(3), 498-504. doi:10.1037/0022-0663.82.3.498 

Schommer, M. (1993). Epistemological development and academic performance among secondary 

students. Journal of Educational Psychology, 85(3), 406-411. doi:10.1037/0022-0663.85.3.406 

Schommer, M. (1994). Synthesizing epistemological belief research: Tentative understandings and 

provocative confusions. Educational Psychology Review, 6(4), 293-319. doi:10.1007/BF02213418 

Schommer-Aikins, M., Mau, W. C., Brookhart, S., & Hutter, R. (2000). Understanding middle students' 

beliefs about knowledge and learning using a multidimensional paradigm. The Journal of 

Educational Research, 94(2), 120-127. doi:10.1080/00220670009598750 

Schouwenburg, H. C., & Lay, C. H. (1995). Trait procrastination and the Big Five factors of personality. 

Personality and Individual Differences, 18(4), 481-490. 

Schraw, G., Bendixen, L. D., & Dunkle, M. E. (2002). Development and validation of the Epistemic Belief 

Inventory (EBI). In B. K. Hofer & P. R. Pintrich (Eds.), Personal epistemology: The psychology of beliefs 

about knowledge and knowing (pp. 261-275). New Jersey: Lawrence Erlbaum Associates Publishers. 

Schumacker, R. E., & Lomax, R. G. (2004). A beginner’s guide to structural equation modeling (2nd ed.). 

Mahwah, NJ: Erlbaum. 

Schunk, D. H., & Pajares, F. (2009). Self-efficacy theory. In K. R. Wentzel & A. Wigfield (Eds.), Handbook 

of motivation in school (pp. 35-54). Abingdon: Taylor Francis. 

Schunk, D. H., & Zimmerman, B. J. (2006). Competence and control beliefs: Distinguishing the means 

and ends. In P. A. Alexander & P. H. Winne (Eds.), Handbook of educational psychology (pp. 349-367). 

New Jersey: Lawrence Erlbaum Associates Publishers. 

Senécal, C., Koestner, R., & Vallerand, R. J. (1995). Self-regulation and academic procrastination. The 

Journal of Social Psychology, 135(5), 607-619. doi:10.1080/00224545.1995.9712234 

Senécal, C., Lavoie, K., & Koestner, R. (1997). Trait and situational factors in procrastination. Journal of 

Social Behavior and Personality, 12, 889-903. 

Senler, B., & Sungur, S. (2007, November). Translation and adaptation of achievement goals questionnaire to 

Turkish. Paper presented at 1. Ulusal Ilkogretim Kongresi, Ankara. 

Senler, B., & Sungur-Vural, S. (2014). Pre-service science teachers’ use of self-regulation 

strategies. Procedia-Social and Behavioral Sciences, 152, 551-556. doi:10.1016/j.sbspro.2014.09.242 

Smith, C. L., Maclin, D., Houghton, C., & Hennessey, M. G. (2000). Sixth-grade students' epistemologies 

of science: The impact of school science experiences on epistemological development. Cognition and 

Instruction, 18(3), 349-422. doi:10.1207/S1532690XCI1803_3 

Solomon, L. J., & Rothblum, E. D. (1984). Academic procrastination: Frequency and cognitive-behavioral 

correlates. Journal of Counseling Psychology, 31(4), 503-509. 

Somuncuoğlu, Y., & Yıldırım, A. (1999). Relationship between achievement goal orientations and use of 

learning strategies. The Journal of Educational Research, 92(5), 267-277. 

  

https://doi.org/10.1037/0022-0663.76.2.248
https://doi.org/10.1002/pits.10045
https://doi.org/10.1037/0022-0663.82.3.498
https://doi.org/10.1037/0022-0663.85.3.406
https://doi.org/10.1007/BF02213418
https://doi.org/10.1080/00220670009598750
https://doi.org/10.1080/00224545.1995.9712234
https://doi.org/10.1016/j.sbspro.2014.09.242
https://doi.org/10.1207/S1532690XCI1803_3


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

93 

Spock, B. (1971). Helping the procrastinating child. Redbook, 36, 20. 

Steel, P. (2007). The nature of procrastination: A meta-analytic and theoretical review of quintessential 

self-regulatory failure. Psychological Bulletin, 133(1), 65-94. doi:10.1037/0033-2909.133.1.65 

Stevens, J. P. (2009). Applied multivariate statistics for the social sciences (5th ed). New York: Routledge. 

Stipek, D., & Gralinski, J. H. (1996). Children's beliefs about intelligence and school performance. Journal 

of Educational Psychology, 88(3), 397-407. doi:10.1037/0022-0663.88.3.397 

Stodolsky, S. S., Salk, S., & Glaessner, B. (1991). Student views about learning math and social 

studies. American Educational Research Journal, 28(1), 89-116. doi:10.3102/00028312028001089 

Sungur, S. (2004). An implementation of problem based learning in high school biology courses (Unpublished 

doctoral dissertation). Middle East Technical University, Ankara. 

Sungur, S. (2007). Modeling the relationships among students' motivational beliefs, metacognitive 

strategies use, and effort regulation. Scandinavian Journal of Educational Research, 51(3), 315-326. 

doi:10.1080/00313830701356166 

Sungur, S., & Güngören, S. (2009). The role of classroom environment perceptions in self-regulated 

learning and science achievement. Elementary Education Online, 8(3), 883-900. 

Sungur, S., & Senler, B. (2009). An analysis of Turkish high school students' metacognition and 

motivation. Educational Research and Evaluation, 15(1), 45-62. doi:10.1080/13803610802591667 

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed.). Boston, MA: Pearson. 

Tarka, P. (2018). An overview of structural equation modeling: Its beginnings, historical development, 

usefulness and controversies in the social sciences. Quality & Quantity: International Journal of 

Methodology, 52(1), 313-354. doi:10.1007/s11135-017-0469-8 

Taş, Y., & Çakır, B. (2014). An investigation of science active learning strategies use in relation to 

motivational beliefs. Mevlana International Journal of Education (MIJE), 4(1), 55-66. 

doi:10.13054/mije.13.55.4.1 

Taura, A. A., Abdullah, M. C., Roslan, S., & Omar, Z. (2015). Relationship between self-efficacy, task 

value, self-regulation strategies, and active procrastination among pre-service teachers in colleges 

of education. International Journal of Psychology and Counselling, 7(2), 11-17. 

Thomas, J. W., & Rohwer, W. D. (1987). Grade-level and course-specific differences in academic 

studying: Summary. Contemporary Educational Psychology, 12(4), 381-385. doi:10.1016/S0361-

476X(87)80007-3 

Tuckman, B. W. (1991). The development and concurrent validity of the procrastination 

scale. Educational and Psychological Measurement, 51(2), 473-480. doi:10.1177/0013164491512022 

Uzun Özer, B. (2010). A path analytic model of procrastination: testing cognitive, affective, and behavioral 

components (Unpublished doctoral dissertation). Middle East Technical University, Ankara. 

Uzun Özer, B., Saçkes, M., & Tuckman, W. B. (2009, August). Psychometric Properties of the Tuckman 

Procrastination Scale in a Turkish Sample. Paper presented at the 6th Biannial Conference on 

Procrastination, Toronto, Canada. 

van Aalderen-Smeets, S. I., & van der Molen, J. H. W. (2018). Modeling the relation between students’ 

implicit beliefs about their abilities and their educational STEM choices. International Journal of 

Technology and Design Education, 28(1), 1-27. doi:10.1007/s10798-016-9387-7 

van Eerde, W. (2003). Procrastination at work and time management training. The Journal of Psychology, 

137(5), 421-434. doi:10.1080/00223980309600625 

van Eerde, W. (2004). Procrastination in academic settings and the Big Five model of personality: A 

meta-analysis. In H. C. Schouwenburg, C. H. Lay, T. A. Pychyl, & J. R. Ferrari (Eds.), Counseling the 

procrastinator in academic settings (pp. 29-40). Washington: American Psychological Association. 

doi:10.1037/10808-003 

https://doi.org/10.1037/0033-2909.133.1.65
https://doi.org/10.1037/0022-0663.88.3.397
https://doi.org/10.3102/00028312028001089
https://doi.org/10.1080/00313830701356166
https://doi.org/10.1080/13803610802591667
https://doi.org/10.1007/s11135-017-0469-8
https://doi.org/10.13054/mije.13.55.4.1
https://doi.org/10.1016/S0361-476X(87)80007-3
https://doi.org/10.1016/S0361-476X(87)80007-3
https://doi.org/10.1177/0013164491512022
https://doi.org/10.1007/s10798-016-9387-7
https://doi.org/10.1080/00223980309600625
https://doi.org/10.1037/10808-003


Education and Science 2023, Vol 48, No 215, 55-94 F. Bezci & S. Sungur 

 

94 

Veenman, M. V. (2012). Metacognition in science education: Definitions, constituents, and their intricate 

relation with cognition. In Metacognition in science education (pp. 21-36). New York: Springer. 

doi:10.1007/978-94-007-2132-6_2 

Weinstein, C. E., & Mayer, R. E. (1986). The teaching of learning strategies. In M.C. Wittrock (Ed.), 

Handbook of research on teaching (3rd ed., pp. 315-327). New York: MacMillan. 

Wellman, H. M. (1992). The child’s theory of mind. Cambridge, MA: The MIT Press. 

Wigfield, A. (1994a). The role of children's achievement values in the self-regulation of their learning 

outcomes. In D. H Schunk & B. Zimmerman (Eds.) Self-regulation of learning and performance: Issues 

and educational applications (pp. 101-124). New Jersey: Lawrence Erlbaum Associates Publishers. 

Wigfield, A. (1994b). Expectancy-value theory of achievement motivation: A developmental 

perspective. Educational Psychology Review, 6, 49-78. doi:10.1007/BF02209024 

Wigfield, A., & Eccles, J. S. (2000). Expectancy-value theory of achievement motivation. Contemporary 

Educational Psychology, 25(1), 68-81. doi:10.1006/ceps.1999.1015 

Wigfield, A., Tonks, S., & Klauda, S. L. (2009). Expectancy-value theory. In K. R. Wentzel & A. Wigfield 

(Eds.), Handbook of motivation in school (pp. 55-76). New York, NY: Routledge. 

Wolters, C. A. (2003). Understanding procrastination from a self-regulated learning perspective. Journal 

of Educational Psychology, 95(1), 179-187. doi:10.1037/0022-0663.95.1.179 

Wolters, C. A. (2004). Advancing achievement goal theory: Using goal structures and goal orientations 

to predict students' motivation, cognition, and achievement. Journal of Educational Psychology, 96(2), 

236-250. doi:10.1037/0022-0663.96.2.236 

Wolters, C. A., Shirley, L. Y., & Pintrich, P. R. (1996). The relation between goal orientation and students' 

motivational beliefs and self-regulated learning. Learning and Individual Differences, 8(3), 211-238. 

doi:10.1016/S1041-6080(96)90015-1 

Yerdelen, S. (2013). Multilevel investigations of students’ cognitive and affective learning outcomes and their 

relationships with perceived classroom learning environment and teacher effectiveness (Unpublished 

doctoral dissertation). Middle East Technical University, Ankara. 

Yeşilyurt, E. (2013). Scientific epistemological beliefs of primary school students. The Journal of Academic 

Social Science Studies, 6(1), 1587-1609. doi:10.9761/jasss_486 

Yumuşak, N., Sungur, S., & Çakıroğlu, J. (2007). Turkish high school students' biology achievement in 

relation to academic self-regulation. Educational Research and Evaluation, 13(1), 53-69. 

doi:10.1080/13803610600853749 

Zimmerman, B. J. (2000). Attainment of self-regulation: A social cognitive perspective. In M. Boekaerts, 

P. Pintrich, & M. Zeidner (Eds.), Handbook of self-regulation (pp. 13-39). Cambridge: Academic Press. 

Zimmerman, B. J., & Bandura, A. (1994). Impact of self-regulatory influences on writing course 

attainment. American Educational Research Journal, 31, 845-862. doi:10.3102/00028312031004845 

Zimmerman, B. J., & Martinez-Pons, M. (1986). Development of a structured interview for assessing 

student use of self-regulated learning strategies. American Educational Research Journal, 23(4), 614-

628. doi:10.3102/00028312023004614 

Zimmerman, B. J., & Martinez-Pons, M. (1988). Construct validation of a strategies model of student 

self-regulated learning. Journal of Educational Psychology, 80(3), 284-290. doi:10.1037/0022-

0663.80.3.284 

Zimmerman, B. J., & Martinez-Pons, M. (1990). Student differences in self-regulated learning. Journal of 

Educational Psychology, 82(1), 51-59. doi:10.1037/0022-0663.82.1.51 

https://doi.org/10.1007/978-94-007-2132-6_2
https://doi.org/10.1007/BF02209024
https://doi.org/10.1006/ceps.1999.1015
https://doi.org/10.1037/0022-0663.95.1.179
https://doi.org/10.1037/0022-0663.96.2.236
https://doi.org/10.1016/S1041-6080(96)90015-1
https://doi.org/10.9761/jasss_486
https://doi.org/10.1080/13803610600853749
https://doi.org/10.3102/00028312031004845
https://doi.org/10.3102/00028312023004614
https://doi.org/10.1037/0022-0663.80.3.284
https://doi.org/10.1037/0022-0663.80.3.284
https://doi.org/10.1037/0022-0663.82.1.51

