
 

 

Available online at globets.org/journal 

International Journal of Education, Technology and Science 

3(4) (2023) 1409–1436 

IJETS 
International Journal of 

Education Technology and 
Science 

 

1409 

 

THE EFFECT OF DIFFERENT COOPERATIVE LEARNING 

METHODS ON PRE-SERVICE SCIENCE TEACHERS’ ACADEMIC 

ACHIEVEMENTS AND EPISTEMOLOGICAL BELIEFS 

(Research article)  

Elif İyia *, Ümit Şimşekb 

a,b Atatürk University, Kazım Karabekir Faculty of Education, Erzurum, Türkiye 

Received: 05.08.2023  Revised version received: 25.11.2023  Accepted: 27.11.2023 

Abstract 

The purpose of this study is to find out the effect of teaching “Human Nervous and Endocrine 

System” subject through the ask together learn together and reading-writing-application 

methods on third class pre-service science teachers’ academic achievements and 

epistemological beliefs. Pretest-posttest comparison group quasi-experimental design, which is 

an experimental research model, was used. The sample of this study consists of 84 pre-service 

science teachers from two different groups at in the Science Education Department of Faculty 

of Education in a state university in the 2017-2018 academic year fall term in Türkiye. One of 

these groups was set as the Experimental Group-1 in which ask together learn together method 

would be carried out (n=39) while the other group was set as the Experimental Group-2 in 

which reading-writing-application method would be conducted (n=45). The data were 

collected via Academic Achievement Test and Epistemological Beliefs Survey. Independent 

groups t-test were used in analyzes since the data were suitable to perform parametric tests. It 

was determined that reading-writing-application method is more effective than ask together 

learn together method in terms academic achievement of pre-service science teachers used in 

teaching of “Human Nervous and Endocrine System”.  In addition, it was suggested that ask 

together learn together method is more effective than reading-writing-application method in 

terms of epistemological beliefs of pre-service science teachers. The results have revealed that 

reading-writing-application method is more effective in terms of increasing academic 

achievement of pre-service science teachers and ask together learn together method is more 

effective in terms of developing epistemological beliefs of pre-service science teachers.  
Keywords: Cooperative learning, ask together learn together, reading-writing-application, 
epistemological belief, human nervous and endocrine system 
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1. Introduction 

To adapt to our contemporary world and keep up with the changes and developments 

worldwide, it is a must to prioritize science and technology. Comprehending these 

developments and changes requires creating a contemporary model of an individual. The 

model for our era should be individuals who are inquisitive, questioning, critical, open to 

collaboration, able to communicate, capable of generating solutions to everyday problems, and 

approach problems like a scientist by effectively using the steps of problem-solving. In today's 

world, there is a need to cultivate individuals with knowledge and skills who not only possess 

information but also use it, research, create, collaborate, and are open to communication and 

change. Therefore, it is essential to organize educational programs. The responsibility falls on 

practitioners, mainly teachers and researchers, to elevate learning to higher levels (Şimşek 

2007). 

          In today's educational landscape, there are learner-centered approaches, methods, and 

techniques that are currently in use and subject to intensive research. These approaches, 

methods, and techniques reject the assumption that knowledge and skills can be directly 

transferred to students by teachers. On the contrary, it is argued that knowledge and skills can 

only be acquired through the learner's own activities (Doymuş, Karaçöp, Şimşek; 2010). In 

this context, active learning is a process that enables individuals to control themselves and 

make effective decisions in the learning process (Açıkgöz, 2003; Prince, 2004; Tlusty, 1993). 

Within the scope of active learning methods, there are various learning strategies such as 

problem-based learning, multiple intelligence model, project-based learning, and collaborative 

learning. Collaborative learning models are highly suitable for the learning of science 

education topics, considering their alignment with the learning processes and active learning 

experiences of students in the field of science (Çepni and Çil, 2009; Knackendoffell, 2005; 

Nammouz, 2005; Topsakal, 2006). 

Collaborative learning, one of the active learning strategies, is a model that has 

significantly captured the attention of teachers and researchers. It is one of the existing models 

that is frequently studies and applied in educational practices (Graham, 2005; Johnson and 

Johnson, 1999; Maloof and White, 2005; Şimsek, 2007). Accordingly, there is a significant 

increase in the current use of the collaborative learning model, which is considered more 

effective and efficient compared to other learning models (Doymus, Karacop, and Simsek, 

2010; Siegel, 2005; Webb, Sydney, and Farivor, 2002). 

In the context of preparing individuals for the demands of the contemporary era, 

science education plays a crucial role. Science education encompasses an educational process 

based on the foundations of physics, chemistry, and biology. Therefore, it is essential to 

establish a strong foundation in the fields of physics, chemistry, and biology for effective 
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science education. Among these courses, the content and instruction of biology hold a 

particular significance. A considerable number of studies conducted on biology education 

aims to identify the difficulties that students experience while learning biology topics, their 

levels of understanding, or conceptual misconceptions (Clark and Mathis, 2000). Addressing 

the problems identified in the teaching and learning process through these research studies has 

become crucial for educators and education researchers. This necessity requires implementing 

new methods, techniques, and activities in biology education. The outcomes of these 

applications are supposed to be shared with all educators, emphasizing the importance of 

exchanging experiences and best practices in biology education. 

One of the objectives of biology education is to foster students as science-literate 

individuals. Individuals with scientific literacy possess characteristics such as research skills, 

inquiry, effective decision-making, creative thinking, problem-solving abilities, collaboration 

skills, self-expression, and entrepreneurship. Additionally, they acquire knowledge and skills 

while embracing universal, national, and cultural values. Because science subjects are closely 

related to daily life, science courses often include topics that capture the attention and interest 

of students. As educators, it is essential to make the lessons even more engaging and to 

enhance the retention of information. Collaborative learning models offer various methods and 

techniques in this regard, providing opportunities to create an interactive and participatory 

learning environment. 

The collaborative learning model is a method in which learners take an active role in 

the process. It consists of heterogeneous groups of students working towards the same goal, 

both inside and outside the classroom, which facilitates learning from each other. This method 

contributes to the development of individuals with strong communication skills and high self-

confidence (Doymuş, Şimşek, and Şimşek, 2005). 

The collaborative learning method, especially effective in learning that requires 

complex higher-order thinking skills, both enhances academic achievement and positively 

influences trust that students have in each other, self-efficacy beliefs, interest, attitude, and 

motivation. Thus, it provides a solution for instilling affective characteristics in education that 

may be overlooked or challenging to impart through other methods (Hastürk, 2017). 

           In this regard, collaborative learning activities have been observed to enhance students' 

learning and critical analysis skills, improve communication skills, and foster teamwork and 

problem-solving abilities (Munir, Baroutian, Young, and Carter, 2018). Collaborative learning 

is considered to reduce challenges encountered in integrating social media into education and 

to generate positive attitudes among students towards collaborative learning (Çankaya and 

Yunkul, 2018; Hamadi, El-Den, Azam, and Sriratanaviriyakul, 2021). 

          In the collaborative learning model, various methods are employed, such as team-game-

tournament, student team-achievement divisions, cooperative questioning-cooperative 

learning, consolidation, group research, jigsaw, reading-writing-application, and ask together-
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learn together. The current study focuses on the methods of reading-writing-application and 

ask together-learn together method.  

In this study, the aim is to investigate the impact of the "Ask together- Learn together 

and Reading-Writing-Application" methods on the academic achievements and 

epistemological beliefs of pre-service teachers regarding the nervous and endocrine systems in 

humans. The following questions are addressed to determine this impact: 

1. Is there a statistically significant difference in the academic achievements of pre-

service science teachers in the teaching of the human nervous and endocrine system 

using the methods of ask together- learn together and reading-writing-application? 

2. Is there a statistically significant difference in the epistemological beliefs of pre-

service science teachers in the teaching of the human nervous and endocrine system 

using the methods of cooperative questioning-cooperative learning and reading-

writing-application? 

2. Method 

2.1. Research Design 

The current study employed ask together-learn together method and the reading-writing-

application method in the application of the collaborative learning model. The study utilized 

an experimental research design, specifically the pretest-posttest comparison group quasi-

experimental design, to determine the impact on the academic achievements and 

epistemological beliefs of teacher candidates in the teaching process of the topic "Human 

Nervous and Endocrine System" within the theoretical general biology and human anatomy 

and physiology courses offered as part of university classes. The quasi-experimental design is 

useful when the effects of teaching materials or methods are examined in different schools or 

classes, and it is also practical in cases where it is difficult to select the participants equally 

(Karasar, 2013; McMillan and Schumacher, 2006).  

The experimental design for the topic "Human Nervous and Endocrine System" is 

presented in Figure 1. 

Groups Pretest 

 

Application 

 

Posttest  

 

Experimental 

group-1 

AAT 

 

Ask together-

learn together 

AAT 

 

Experimental 

group-2 

EBS 

 

Reading-writing 

application 

EBS 

 

Figure 1. Experimental Design of the Study  
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In the study, before the application, an Academic Achievement Test (AAT) and an 

Epistemological Beliefs Survey (EBS) were applied as pre-tests to determine the differences in 

academic achievements and epistemological beliefs between the group where ask together- 

learn together method was applied and the group where the reading-writing-application 

method was applied (RWA). After the applications in the study groups, the Academic 

Achievement Test (AAT) and Epistemological Beliefs Survey (EBS) were applied as post-

tests to pre-service teachers in the study group. 

 

2.2. Sampling 

The research was conducted in the fall semester of the 2017-2018 academic year with a 

total of 84 pre-service teachers enrolled in the third grade at the Department of Science 

Education, Faculty of Education, Atatürk University. The selection of the two different groups 

was performed randomly. One of the classes, determined by random selection, constituted the 

Experimental Group-1 (n=39) where ask together-learn together method would be applied. 

The other class formed the Experimental Group-2 (n=45), where the Reading-Writing-

Application (RWA) method would be implemented. 

 

2.3. Data Collection Tools 

           In this study, the data collection tools used were the Academic Achievement Test 

(AAT) and the Epistemological Beliefs Survey (EBS). 

 

• Academic Achievement Test (AAT) 

The "Academic Achievement Test (AAT)" was used as a pre-test and post-test within the 

scope of the research to determine the readiness levels of pre-service teachers on the topic of 

"Human Nervous and Endocrine System" and to measure their academic achievements. The 

AAT consists of multiple-choice questions prepared to cover the topic of "Human Nervous 

and Endocrine System" included in the general biology and human anatomy and physiology 

courses (Appendix 1). The questions in this test were prepared by referring to teaching field 

knowledge and university preparation books. Before formulating the questions, the content 

scope was examined, and learning outcomes were defined for the topics since there were no 

predefined learning outcomes at the university level. A table of specifications containing the 

created learning outcomes was prepared, ensuring the content validity of the questions 

included in the test. The table of specifications and the prepared questions were presented to 

three faculty members from the Department of Science Education at Kazım Karabekir Faculty 

of Education. Based on their feedback, necessary corrections were performed.  
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After the corrections were finalized, the Academic Achievement Test (AAT) was administered 

to an upper group of pre-service teachers who had previously covered relevant topics but were 

not included in the sample, aiming to measure the reliability of the test. This test applied to the 

upper group was evaluated and analyzed. As a result of the analysis, the KR-20 reliability 

coefficient of the test was found to be 0.73. The average difficulty index of the test items was 

calculated as 0.47. Based on these findings, it was concluded that the academic achievement 

test is suitable to measure the changes in the academic achievements of pre-service teachers. 

The test consists of a total of 50 questions, and scoring is performed by assigning 2 points for 

each correct answer and 0 point for incorrect or omitted answers. 

 

• Epistemological Beliefs Survey (EBS) 

Epistemological beliefs refer to individuals' beliefs about the nature and acquisition of 

knowledge (Schommer, 1994; Aypay, 2011). The Epistemological Beliefs Survey was 

developed by Conley, Pintrich, Vekiri, and Harrison (2004) to measure individuals' attitudes 

toward these beliefs. The survey, which has been translated into Turkish, aimed to evaluate the 

responses  of students using a five-point Likert scale. To examine the significance of the 

survey items, it was administered to a group of primary school students. After the application, 

two items were removed from the original 26-item survey to make it more applicable in 

Turkey (Appendix 2). The Cronbach's alpha reliability coefficient of the survey was 

determined as 0.76 through the conducted analysis. Among the 24 items in the content of this 

survey, 15 items were positive, and 9 items included negative expressions. When evaluating 

responses for this scale, the statement "strongly agree" was scored as 5 points for positive 

items, "agree" as 4 points, "undecided" as 3 points, "disagree" as 2 points, and "strongly 

disagree" as 1 point. The reverse scoring method was applied for negative items. 

 

2.4. Application 

Application Steps 

✓ Information about the reading-writing-application method has been collected, and 

research conducted on the current topic has been reviewed. 

✓ Information has been gathered about the " Ask Together-Learn Together" method, 

and research conducted on the current topic has been examined.  

✓ The learning outcomes created for the "Human Nervous and Endocrine System" 

topic have been presented to expert opinions. 

✓ A table of specifications has been prepared taking into account the learning 

outcomes. 

✓ The tests (AAT, EBS) to be applied in the context of the study have been prepared. 
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✓ Information has been provided about the teaching methods applied to the 

experimental group selected as " Ask Together-Learn Together" group and the 

Reading-Writing-Application group. 

✓ The study was conducted with a total of two groups: the " Ask Together Learn 

Together" group where this method was applied, and the "Reading-Writing-

Application" group where the "Reading-Writing-Application” method was 

applied. Before performing the applications to these groups, a pre-test was 

conducted for one week using the Academic Achievement Test (AAT) and 

Epistemological Beliefs Questionnaire (EBS) to measure their prior knowledge 

levels and initial epistemological beliefs regarding the "Human Nervous and 

Endocrine System". After the pre-tests, the relevant methods were applied to the 

groups. The application, conducted by the researcher, lasted for six weeks, 

covering four class hours per week for each group. After the application of the 

respective methods, both groups were asked to take the Academic Achievement 

Test (AAT) and Epistemological Beliefs Questionnaire (EBS) as post-tests. The 

total duration of the application process was six weeks. 

The application of the " Ask Together Learn Together" method in the teaching of the topic 

"Human Nervous and Endocrine System 

"Ask Together Learn Together method was applied to pre-service teachers dividing the 

"Human Nervous and Endocrine System" topic into subtopics. The implementation spanned 

six weeks, covering four class hours per week. 

The steps recommended by Açıkgöz (1992) for the implementation of the "Ask 

together Learn together method were followed as outlined below: 

1. Group formation 

2. Reading 

3. Preparing student questions 

4. Preparing group questions 

5. Sending group questions 

6. Answering group questions 

7. Presenting group answers 

8. Evaluating group presentation 

9. Evaluating group process 

10. Whole-class discussion 

11. Testing 

The implementation was carried out by the researcher using instructional materials 

(handouts) prepared on the relevant topic. Before starting the application, information about 

the Ask together Learn together method to be used in teaching the subject was provided to the 

teacher candidates. The Academic Achievement Test (AAT) was applied to all group members 
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as a pre-test. After completing the preliminary preparations for the application, teacher 

candidates were divided into intra-group heterogeneous and inter-group homogeneous groups, 

taking into account their academic achievement statuses and genders, following the CQLT 

method. The groups were asked to determine group names for themselves. The groups 

consisted of four with 6 members and three with 5 members. Considering the need to select a 

different member from the group for each sub-topic, roles such as postman, spokesperson, etc., 

were assigned to group members. Then, the reading stage was initiated, and the teacher 

candidates silently read the materials prepared by the researcher in the classroom. Reading the 

text and applying the “Ask Together Learn Together” method, teacher candidates individually 

prepared questions after completing the reading. They then shared these questions with their 

group members. Subsequently, within the group, they collectively determined the questions 

that were considered important and relevant to the topic. The group questions, collectively 

selected by the group members, were handed over to another group through the designated 

"postman" within each group. The questions that were collectively answered by the group 

members were presented to the class by a spokesperson selected from each group. The 

performance of the groups was evaluated using the observation form developed by Açıkgöz 

(1992), assessing aspects such as collaboration, interaction, the question creation process, and 

the assignment of roles within the group. This approach aimed to ensure active participation 

by all pre-service teachers in the learning process. It also fostered an effective discussion 

environment within the class, allowing the researcher to make necessary corrections and 

address identified deficiencies collectively. The observation form, developed by Açıkgöz 

(1992), provided a comprehensive tool for evaluating the performance of each group, offering 

insights into collaboration, interaction, and the overall effectiveness of the implemented 

method.  

The groups were rewarded based on the multiple-choice results of the midterm exam 

conducted    by the researcher after the completion of the application.  

The application of the " Reading-Writing application” method in the teaching of the topic 

"Human Nervous and Endocrine System 

The Reading-Writing-Application (RWA) method was applied to a selected group 

consisting of 45 teacher candidates. Considering their academic performance and genders, the 

pre-service teachers were divided into nine groups, each comprising five individuals, with 

intra-group heterogeneity and inter-group homogeneity. To enhance communication among 

group members and foster group cohesion, the pre-service teachers were asked to elect group 

leaders and come up with names for their respective groups.  

All pre-service teachers in the group where the Reading-Writing-Application (RWA) 

method was applied were provided with reading materials, prepared by the researcher through 

different sources, related to the topic "Human Nervous and Endocrine System." Alongside 

these materials, the pre-service teachers conducted reading activities by using additional 
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sources of their choice related to the topic. After completing the reading activities, the pre-

service teachers moved to the next stage, the writing phase, by removing all the resources from 

the study environment. Subsequently, the candidates, together with their group mates, wrote 

down what they understood about the topic on a piece of paper, turning it into a report. The 

reports created by the pre-service teachers were evaluated by the researcher, and the groups 

identified with necessary corrections and deficiencies were directed back to the reading stage. 

After the corrections were performed, the final stage of the method, the application stage, was 

initiated. In the application stage, all groups were encouraged to make presentations. During 

this stage, presentations were supported by various materials such as reading cards prepared 

by the teacher candidates. In the application phase, other groups were allowed to ask questions 

to the presenting group, helping to identify any deficiencies. The determined shortcomings 

were addressed through the participation of other group members in the class, facilitating 

necessary evaluations and corrections. Thus, active participation of all pre-service teachers in 

the process was ensured. 

2.5. Data Analysis  

            The data obtained from the AAT and EBS tests administered to pre-service teachers 

before and after the application were evaluated, and comparisons were performed between 

Ask together-Learn together and RWA groups. The evaluation and analysis of the data 

obtained in the study are explained below in order: 

1. Descriptive statistics were calculated for the AAT scores administered as pre 

and post-tests to the pre-service teachers in Ask together-Learn together and 

RWA groups. To test whether there was a statistically significant difference 

between the groups based on the scores of these tests, an independent t-test was 

conducted. 

2. Descriptive statistics were computed for the EBS scores administered as pre 

and post-tests to the pre-service teachers in Ask together-Learn together and 

RWA groups. Subsequently, an independent t-test was employed to determine 

whether there was a statistically significant difference between the group means 

of the scores. 

In all statistical analyses conducted, a significance level of 0.05 was accepted. 

3. Findings and Discussions 

In this part of the study, findings and discussion related to the impact of the " Ask Together, 

Learn Together" and "Reading-Writing-Application" methods used in teaching the topic of 

"Human Nervous and Endocrine System " are presented.  
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Findings and Interpretations Obtained from the AAT Pre-Test 

The average scores of pre-service teachers in Ask together-Learn together and RWA groups 

that participated in the AAT pre-test are graphically presented in Figure 3. 

 

 
(AA: Arithmetic Average) 

Figure 3. Graph of ABT pre-test score averages 

In order to determine if there was a statistically significant difference in the prior knowledge 

level between the Ask together-learn together and RWA groups, the AAT pre-test was 

administered to both groups before the application. If there is no statistically significant 

difference between the AAT pre-test score averages of the Ask together-learn together and 

RWA groups, it is possible to suggest that any possible difference in the ABT final test score 

averages may be attributed to the applied method. In this regard, the statistical analysis of the 

ABT pre-test was conducted, and the results are provided in Table 3. 

Table 3. Independent Sample t-test Results for the Scores Obtained by the Research Groups 

from the AAT Pre-Test 

Groups  N  X  SS SD  t  P  

Ask together-learn 

together 

RWA 

 39 

 44 

14,46 

13,86 

8,21 

13,30 

72,737 0,249 0,804 
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Table 3 indicates that there was no statistically significant difference between the averages of 

Ask together-Learn together and RWA groups in terms of the scores from the AAT pre-test, as 

revealed by the independent t-test (t(72.737) = 0.249; p > 0.05). The average score of pre-

service teachers in the Ask together-Learn together group (X = 14.46) on the AAT pre-test 

was similar to the average score of pre-service teachers in the RWA group (X = 13.86). It is 

possible to suggest that the prior knowledge of pre-service teachers in the Ask together Learn 

together group regarding the subject is similar to that of pre-service teachers in the RWA 

group. 

Findings and Interpretations from the AAT Post Test 

The average scores of pre-service teachers from the Ask together-Learn together and OYU 

groups participating in the application on the AAT post-test are graphically presented in  

 

 
 (AA: Arithmetic Average) 

Figure 4. Graph of AAT post-test score averages 

Statistical differences in the scores obtained by the groups from the AAT post- test were 

analyzed using an independent t-test, and the results of this analysis are provided in Table 4 

below. 

 

Table 4. Independent Sample t-test Results for the Scores Obtained by the Study Groups from 

the AAT Post-Test. 

Groups  N  X  SS  SD  t  P  

Ask together-learn together 

RWA 

 39 

 44 

59,13 

77,73 

11,54 

8,73 

 81  -8,335 0,000 
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Table 4 indicates a statistically significant difference between the average scores of both 

groups in terms of the AAT final test (t(81) = -8.335; p < 0.05; η2 = 0.46). The average score 

of RWA pre-service teachers on the academic achievement test (X = 77.73) was higher than 

the average score of pre-service teachers in Ask together- Learn together group (X = 59.13). 

The effect size, calculated as eta-squared (η2 = 0.46), is classified as a very large effect 

according to Cohen (1988). Thus, it is possible to suggest that 46% of the observed variability 

in academic achievements among pre-service teachers is attributed to the applied teaching 

methods. The analysis results suggest that the difference in averages is not random, and the 

higher averages of pre-service teachers in RWA group compared to pre-service teachers in 

Ask together-Learn together group are attributed to the applied teaching method. 

Findings and Interpretations from the EBS Pre-Test 

The average scores of pre-service from the Ask together Learn together and RWA groups that 

participated in the application on the EBS pre-test are graphically presented in Figure 

5."  

(AA: Arithmetic Average 

Figure 5. Graph of EBS pre-test score averages 

To determine the epistemological beliefs of teacher candidates in the research groups, the EİA 

pre-test was administered before the study. The scores obtained by the groups from the EİA 

pre-test were examined for statistical differences using an independent t-test, and the results of 

this analysis are provided in Table 5 below. 

Table 5. Independent Sample t-test Results for the Scores Obtained by the Study Groups from 

the EBS Pre-Test. 

Groups  N X SS SD t P  

Ask together-learn together 

RWA 

 39 

 44 

83,00 

87,78 

10,39 

12,26 

81,966 -1,933 0,057 
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Table 5 indicates that there was no statistically significant difference in the averages of the 

scores of Ask together-Learn together and RWA students on the EBS pre-test, as determined 

by independent t-test (t(81.966) = -1.933; p > 0.05). The average score of pre-service teachers 

in Ask together- Learn together (X = 83.00) on the EBS pre-test is similar to the average score 

of pre-service teachers in RWA (X = 87.78). This indicates that there was no statistically 

significant difference in the epistemological beliefs of pre-service teachers in the RWA group, 

where the reading-writing-application method was applied, and the Ask together-learn 

together group before the application. 

 

The Results and Interpretation Obtained from the EBS Post- Test 

The averages of the scores obtained from the EBS post- test applied to pre-service teachers in 

Ask together Learn together and RWA during the application are presented graphically in 

Figure 6. 

 
(AA: Arithmetic Average) 

Figure 6. Graph of EBS post- test score averages. 

To determine the impact of the reading-writing-application and ask together- learn together 

methods on the epistemological beliefs of pre-service teachers after the application, the EBS 

post- test was administered. Independent t-tests were conducted to determine whether there 

were statistically significant differences in the scores obtained by the groups from the EBS 

post- test, and the results of this analysis are provided in Table 6. 

Table 6. Independent Sample t-test Results for the Scores Obtained by the Study Groups from 

the EBS Post- Test. 

Groups  N X SS SD t P  

Ask together-learn together 

RWA 

 39 

 39 

94,64 

87,82 

9,84 

8,10 

73,283 3,341 0,001 

 

Table 6 indicates a statistically significant difference between the averages of the scores of 
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pre-service teachers in Ask-together Learn together and RWA groups regaridng the EBS post- 

test (t(73.283) = 3.341; p < 0.05; η2 = 0.13). The average score of epistemological beliefs 

obtained by pre-service teachers in Ask-together Learn together (X = 94.64) was better than 

the average score of epistemological beliefs obtained by pre-service teachers in RWA group 

(X = 87.82). The calculated effect size eta-squared, 0.13, is classified as a medium effect 

according to Cohen (1988). Thus, it is possible to highlight that 13% of the observed 

variability in the epistemological beliefs of pre-service teachers is attributable to the applied 

instructional methods. The change in the epistemological beliefs pre-service teachers in Ask-

together Learn together possibly results from Ask together Learn together method. Result, 

Discussion and Recommendations 

The AAT pre-test was applied to pre-service teachers enrolled in two randomly 

selected classrooms before the study to determine their prior knowledge levels regarding the 

"Human Nervous and Endocrine System". An independent t-test was conducted on the pre-test 

scores obtained, and these results indicated that both groups had similar prior knowledge 

levels related to the topic. In conclusion, it was suggested that there was no statistically 

significant difference in the prior knowledge levels related to the topic between the group, 

where ask together learn together method was applied, and the RWA group, where the 

reading-writing-application method was implemented before the application. However, 

according to the results of the AAT post- test, a statistically significant difference emerged 

between the groups, favoring the RWA group. In light of these results, it can be concluded that 

the reading-writing-application method, applied within the scope of science education for the 

biology topic "Human Nervous and Endocrine System," was more effective in improving the 

academic achievements of participating pre-service trachers compared to the Ask together 

Learn together group. The success of the RWA group teacher candidates was possibly caused 

by various factors, such as providing reading exercises from various sources to gain 

comprehensive knowledge, unintentionally repeated reading exercises due to the diversity of 

sources, and consequently acquiring the information, grasping what they read, and other 

similar factors. Additionally, all these factors are possible to be regarded as benefits of the 

reading stage in the RWA application. Following the reading stage, during the writing activity, 

pre-service teachers restructured the information formed in their minds during the previous 

reading stage, shared this information with their groupmates, generated new ideas together, 

developed different perspectives on the topic through group discussions, and create a joint 

group product. This process enabled them to use their cognitive skills at a higher level and 

contributed positively to their learning. As the last stage, pre-service teachers integrated the 

cognitive structures and skills they have acquired in relation to the topics through the reading 

and writing process by organizing them. In this stage, by performing activities such as 

presentations, slides, reports, etc., they ensured lasting learning, actively participated in the 

process, and acquired the qualities and skills required by teaching. Thus, the positive factors 

offered by the application phase was considered effective in positively influencing learning in 
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all three stages of the reading-writing-application method. In this context, the positive impact 

of these variables on learning in all three stages of the reading-writing-application method has 

the potential to make this method more effective. The results obtained in this study align with 

other research results in this field and support the study (Ağgül, 2016; Akçay, Doymuş, 

Şimşek ve Okumuş, 2012; Akkuş, 2013; Aksoy ve Doymuş, 2011; Aksoy, 2013; Aksoy ve 

Gürbüz, 2013; Fırat, 2014; Koç, Şimşek ve Fırat, 2013; Okur Akçay, 2012 Avci, 2018, 

Aydoğan, 2019; Şahin, 2020; Barata Aksoy, 2017). 

          However, it is worth noting that although there was a statistically significant difference 

in favor of the RWA group in the scores obtained from the AAT post test in both Ask together 

Learn together and RWA groups where the reading-writing-application and Ask together 

Learn together methods were applied, there was also an increase in academic achievements of 

pre-service teachers of Ask together Learn together based on both the AAT pre-test and AAT 

post- test.In this application, factors contributing positively to learning included students 

working together, creating high-level questions, discussing and presenting their answers, 

strengthening their theories through exchanging ideas, and adding new information to their 

existing knowledge. Thus, it is possible to say that there was an improvement in the academic 

achievements of pre-service teachers in Ask together Learn together as well, despite the 

statistically significant difference in favor of the RWA group in the scores obtained from the 

ABT final test. 

4. Conclusions and Suggestions 

The results of the epistemological belief surveys revealed that there was no statistically 

significant difference in the attitudes of pre-service teachers in Ask together Learn together 

and RWA groups in their pre-tests. However, the EBS post- test results for pre-service 

teachers in Ask together Learn together and RWA groups indicated a statistically significant 

difference between the groups, and this difference was in favor of pre-service teachers in Ask 

together Learn together. The significant difference observed in pre-service teachers in Ask 

together Learn together possibly resulted from the pre-service teachers obtaining more 

opportunities for discussion during the application, accessing information from different 

sources, collaboratively creating questions by using higher-order cognitive skills, developing 

problem-solving skills, analyzing problems with various thinking styles, and generating ideas 

about the accuracy of all these processes. Their active participation in a process that requires 

both mental and skillful engagement was possible reason for this situaiton. The pluralistic 

perspective gained by pre-service teachers through this situation suggests that knowledge is 

not dualistic (definite and absolute) and has no boundaries. It also indicates that disciplines 

and knowledge have no single authority or source of expertise. 

In addition, it is suggested that the approaches of pre-service teachers to 

epistemological beliefs are positively influenced by various factors, such as the ability of pre-
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service teachers to actively and personally structure knowledge over time, effectively form 

their own views and thoughts, generate new information, access information using various 

sources, and make the acquired knowledge more meaningful within the framework of 

questions and answers they create themselves. The results obtained regarding epistemological 

beliefs in the current study align with those obtained in other studies in this field (Boz, 

Aydemir, and Aydemir, 2011; Conley, Pintrich, Vekiri & Harrison, 2004; Çalıklar, 2015; 

Fırat, 2014; Kaynar, Tekkaya, and Çakıroğlu, 2009; Kızılgüneş, Tekkaya, and Sungur, 2009; 

Özkan, 2008; Qian, & Alvermann, 2000). 
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Appendices 

Appendix 1: Academic Achievement Test (AAT) 

İnsanda sinir ve endokrin sistemi 
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Appendix 2: Epistemological Beliefs Survey (EBS) 
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