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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 Tiirkiye. 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 (Simsek
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 (Doymus, Karacop, Simsek; 2010). In
this context, active learning is a process that enables individuals to control themselves and
make effective decisions in the learning process (A¢ikgoz, 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 (Cepni and Cil, 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; Simsek, 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 (Doymus, Simsek, and Simsek, 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 (Hastiirk, 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 (Cankaya and
Yunkul, 2018; Hamadi, EI-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-



1412 Iyi & Simsek/ International Journal of Education, Technology and Science 3(4) (2023) 14091436

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 AAT Ask together- AAT
group-1 learn together
Experimental EBS Reading-writing EBS
group-2 application

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, Atatiirk 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).

e 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 Kazim 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.

e 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

v Information about the reading-writing-application method has been collected, and
research conducted on the current topic has been reviewed.

v Information has been gathered about the " Ask Together-Learn Together" method,
and research conducted on the current topic has been examined.

v The learning outcomes created for the "Human Nervous and Endocrine System"
topic have been presented to expert opinions.

v' A table of specifications has been prepared taking into account the learning
outcomes.

v' The tests (AAT, EBS) to be applied in the context of the study have been prepared.
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v

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 Acikgdz (1992) for the implementation of the "Ask
together Learn together method were followed as outlined below:

1.

Group formation

2. Reading

O© 00 N O O b W

. Preparing student questions

. Preparing group questions

. Sending group questions

. Answering group questions

. Presenting group answers

. Evaluating group presentation
. 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 Agikgoz
(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 Agikgoz
(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.



1418 Iyi & Simgek/ International Journal of Education, Technology and Science 3(4) (2023) 1409-1436

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.

AAT - The average scores of pre-
test

14.5 "
- B ABT-6n Puan Ortalamasi

13,5 +-

BSBO

(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 39 14,46 8,21 72,737 0,249 0,804
together 44 1386 13,30

RWA
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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

AAT-Average scores of post-test

80 -
60 -

HABT-son Puan
40 Ortalamast
20 A
0

BSBO oYu

(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 39 59,13 1154 81 -8,335 0,000
RWA 44 77,73 8,73
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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; n2 = 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 (02 = 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

EBS-Average scores of pre-test

88 1~
86 +~
84 1 HEIA-6n Puan Ortalamast

82

80 :
BSBO oYU

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 EIA
pre-test was administered before the study. The scores obtained by the groups from the EiA
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 39 83,00 10,39 81966 -1,933 0,057
RWA 44 87,78 12,26




Iyi & Simsek/ International Journal of Education, Technology and Science 3(4) (2023) 1409-1436 1421

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.

EBS-Average scores of post test

95
90 1+~ .
# ETA-son Puan Ortalamast

85 +~

80 +~ :
BSBO oYU

(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 39 94,64 9,84 73,283 3,341 0,001
RWA 39 87,82 8,10

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; n2 = 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 (Aggil, 2016; Akgay, Doymus,
Simsek ve Okumus, 2012; Akkus, 2013; Aksoy ve Doymus, 2011; Aksoy, 2013; Aksoy ve
Giirbiiz, 2013; Firat, 2014; Kog, Simsek ve Firat, 2013; Okur Akcay, 2012 Avci, 2018,
Aydogan, 2019; Sahin, 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; Caliklar, 2015;
Firat, 2014; Kaynar, Tekkaya, and Cakiroglu, 2009; Kizilgiines, Tekkaya, and Sungur, 2009;
Ozkan, 2008; Qian, & Alvermann, 2000).
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Appendices

Appendix 1: Academic Achievement Test (AAT)

Insanda sinir ve endokrin sistemi

20—

1-) Sekildeki néron semasinda
verilen bolimlerin isimleri

- nom
verilmistir?
| Il 1]
A) Dendrit H. govdesi Akson
B) Akson Dendrit H. gdvdesi
C) Akson H. govdesi Dendrit
D) Dendrit Akson H. govdesi
E) H. Govdesi Dendrit Akson

2-) Giriiltiiyle uyandirilan bir bireyde, bir dizi
kosullandiriimamis ya da i¢gtidiisel davraniglanin ortaya
ciktigi gérilmastar.

Bireyin gosterdigi bu dizi davraniglarin gergeklesmesi igin
asagidaki sinirsel iletim yollarindan hangisi izlenmis
olabilir?

5
¥
N

3-) Sinir hiicrelerinde impulslarin olusumu ve bunlarin sinir
hiicrelerinden gegisleri ile ilgili olarak asagidaki
aciklamalardan hangisi yanhstir?

A) Uyarti cok siddetli olsa bile impulsun hizi degismez.

B) Bir sinapsi gegen impulslarin sayisi uyartinin siddetinden
etkilenir.

C) Impulslarin sinapslardan gegisini nérotransmitter
maddeler saglar

D) Bir sinapsi gecen impulslarin sayisi, tepkinin derecesini
etkiler.

E) Bir sinir hicresi dinlenme halinde iken i¢ kisim pozitif , dig
kisim ise negatif yiike sahiptir.

4) |. Emirleri degerlendirme merkezinden alip tepki organina
gbtiiren néronlara efferent néron denir.

1. Merkezi sinir sisteminden ¢ikmayan néronlara afferent
néron denir.

Yukarida, néron gesitleri icin yapilmig tanimlamalarin
hangisi dogru olur?

A) Yalmiz Il
B) Yalmiz Il
C) lvell
D) lvelll
E) L, Ilve lll

5-) Néronlarda impuls iletilirken, agsagidakilerden hangisi
gerceklesmez?

A) Karbondioksit gikist

B) Sicaklik artigi

C) Néron boyunun kisalmasi
D) Elektriksel yiik degisimi

E) ATP’nin hidrolizi

6-) Asagidaki yapilardan h i sinir iletimini azaltici etkiye

sahiptir?

A) Aksonlar

B) Dendritler
C) Nérofibriller
D) Sinapslar

E) Dopaminler

7-) Sinir hiicrelerinde, asagidaki yapilardan h
bulunmasi impuls iletim hizini artinr?

A) Akson

B) Miyelin kihf
C) Schwan kini
D) Mitokondri
E) Cekirdek

8-) Asagidakilerden hangisi sinir hiicreleri (néronlar) igin
dogru olmaz?

A) Sitoplazmasina karyoplazma denir.

B) Yapisinda nissi cisimcikleri bulunur.

C) Uyartilari ileten iplikgiklerine nérofibril denir.

D) Cekirdek, mitokondri ve golgi cisimcigi bulundurur.

E) Hucre gévdesinde metabolik faaliyetler gerceklesir.
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9-) Sekildeki bir néron akson béliimi sematik olarak
gosterilmektedir.

+ +i= =i+ +i+ ¢
e SPEASGITE R
! 1l 1 v
il g e hosr  w o om
+ +i=- =i+ +i+ +

Numaralandirilmig bélimlerler ilgili olarak agagidaki
yorumlardan hangisi dogru olamaz?

A) Ill ve IV bolumler polarize durumdur.

B) I. bélim polarize olduktan sonra repolarize olmustur.
C) I. béliumden yeni bir impuls iletilebilir.

D) Il. bélimde dista Na*, igte K* iyonu daha yogundur.

E) I. bolimde Na* ‘lar disari K* “ lar iceri pompalanirken ATP
hidrolizinden olusan eneriji kullanilmistir.

10-) Bir uyarinin duyu organlariyla algilanmasi ve tepkime
organlariyla uygun cevabin verilmesinde, salgilanan ilk
nérotransmitterin etkileme y6ni asagidakilerden
hangisidir?

A) Duyu néronundan merkez nérona.
B) Merkez nérondan duyu néronuna.
C) Salgi bezinden motor nérona.

D) Motor nérondan merkez nérona.
E) Motor nérondan salgi bezine.

11-) insanda duyularin alinmasinda sorumlu yapilarda,
duyu reseptorleri ile ilgili olarak ;

|. Dogrudan dis gevreye acik olma.

1. Esik siddetindeki uyarilarla uyariima.

I1l. Genis bir yizeye yayilmis olma.

ozelliklerinden hangileri ortaktir?

A)Yalmiz | B)YalnizIl C)YalmzIll D)lvell E)Ilvelll
12-) Normal bir etkiye tepki olusumu igin gerceklesen;
I. Uyartilarin alinmasi.

II. Uyartilarin iletilmesi (duyu siniriyle)

I1l. Uyartinin yorumlanmasi.

IV. Uyarinin iletilmesi.

olaylarin gerceklesme sirasi agagidakilerden hangisinde
verilmigtir?

A)L AL IV BY L L L IV CY UL IV

D) IV, 1L 0L, 1 E) 1L 1L, 1V,
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13-) Merkezi sinir sisteminin elemani olan beyin, 6n beyin,
orta beyin ve arka beyin olmak lzere (i¢ boliimde incelenir.

I. Beyinin en blyik b&limini olusturur.

Il. Koku alma hiicrelerinin uzantilarinin bulundugu koklama
cikintilarini bulundurur.

11l. Beyin yanm kurelerini bulundurur.

On beyinle ilgili olarak yukarida ileri siiriilen yargilarin
hangisi dogrudur?

A)Yalmiz Il B)Yalniz1ll C)lvell D)llvelll E)I,II,velll
14-) 1. Beyin yanm kireleri

11. Beyincik

111. On lob
Yukarida verilen yapilarin hangileri 6n beyinde bulunur?
A) Yalmiz | B)Yalnizll C)lvelll D)Ilvelll E)I, Il I

15-) . iskelet kaslarinin hareketini ve viicut dengesini
dizenler.

IIl. G6z bebeklerinin karanlikta biylyip, aydinlikta
kiigtlmesini saglar.

IIl. Kas tonusu ve viicut durusunu diizenleyen merkezleri
bulundurur.

Yukaridakilerden hangileri orta beyin ile ilgili olarak dogru
olan gérevlerdendir?

A)Yalmiz| B)YalmzIl C)lvelll D)llvelll E)I, Ilvelll

16-) Beyincik (Cerebellum) icin asagida verilen ozelliklerin
hangileri dogru degildir?

A) Beyin gibi iki yarim kareye ayrilmigtir.
B) Dista ak, icte boz madde buunur.

C) Beyincigin yarim kirelerini varol képrisu (pons) birbirine
baglar.

D) Motorik diizenleme ve denge merkezi olarak is gérir.

E) Viicut durusunu ve iskelet kaslarinin kasilma derecesini
dizenler.

17-) I. Vicut sicakliginin ayarlanmasi.
II. Viicuttaki su dengesinin ayarlanmasi.
Ill. Karbon hidrat ve yag metabolizmasinin dizenlenmesi
IV. Kan basinci ve uykunun ayarlanmasi
Yukaridakilerden hangisi arabeyin tabani (hipotalamus) nin
gorevlerindendir ?
A)LIL 1L, ve IV BYIL HTve IV C) I, 1l ve IV

D) lllvelV  E)LIlIvelV
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18-) Beyin ve omurilgi distan saran meninges adli zar li¢
kathdir.

. Ince zar (Pia mater)
. Sert zar (Dura mater})
.Oriimceksi zar ( Arachnoid zar)

1. Sert zar ile 6Grimceksi zar arasinda beyin omurilik sivisi
(BOS) bulunur.

1l. BOS distan gelen darbelere kargi beyin ve omuriligi korur.

IIl. Beyin ile kan arasinda besleyici madde ve artik Grin alis
verigini saglar.

Meninges adli li¢ kath zarda rastlanan BOS {Beyin omurilik
sivisi = Serebrospiral sivi) ile ilgili yukaridaki yargilarin
hangileri dogru olur?

A} Yalmizl B} YalnizIll C}lvell D}lvelll E}I, lvell
19-) I. Beyine gelen ve beyinden g¢ikan impulslari iletmek.
I1. Bir reflex merkezi olarak gaismak
Il. Aliskanlik hareketlerini denetlemek

Yukaridakilerden hangisi ya da hangileri omuriligin
gorevlerindendir?

A}lvell B)livelll C}I, 1lvelll D}YalmzIl E)YalnizIll

20-) Asagidaki refleks faaliyeti omurilik sogani tarafindan
yiritlilmez?

A) Tiikiirlik glkarma  B) Terleme C) Aglama D) Okslirme
E} Goz kapaklarini kirpma
21-) I. Hayat agaci adini alir
1. Dista ak madde igte boz madde bulunur

IIl. Kalp atis hizi, solunum, dolasim ve bosaltimi ayarlama
merkezlerini bulundurur.

Omurilik soganin gorev ve ozelikleri igin yukarida verilerin
hangisi dogru olur?

A} Yalmizl B} YalnizIll C}lvelll D}llvelll E}I, llvell

22-) Refleks olaylarinda; uyartinin niteligi belirlenmeden,
belli tepkilerle cevap verilmesinin temel nedeni,
asagidakilerden hangisidir?

A} Uyarti iletiminde enerji harcanmamasi .

B} Uyartinin; esik siddetten disik siddette olmasi.

C) Uyartinin, beyindeki duyu merkezine iletiimemesi.

D} Refleks yayini olusturan néronlarda sinapslarin olmamasi.

E} Uyarti slresinin kisa olmasi.

23-) Cevresel sinir sistemi somatik sinir sistemi ve otonom
sinir sistemi olmak lizere iki grupta incelenir.

1. Sarki sGyleme

Il. Kan damarlarinda buiziltp genisleme
Ill. Terleme

IV. Yazi yazma

V. Resim yapma

Yukarida verilen iglerin hangileri somatik sinir sistemi,
hangileri otonom sinir sistemi faaliyetlerince
gerceklestirilir?

Somatik sinir Otonom sinir

Sistemi Sistemi
A} lve lll LIV ve V
B} Ive IV 11, [l ve V
C)llve IV I, lveV
D)1, lllve IV Il veV
E}, IVveV Ilve lll

24-) |. 12 gifti beyinden gikar.
1. Beyinden gikan vagus sinir i¢ organlara baglantilidir.
IIl. 31 cifti beyinden gikar

Cevresel sinir sistemiyle ilgili olarak ileri siiriilen yukaridaki
yargilarin hangileri dogru olur?

A)YalnmizIl B)Yalmzlll C}lvelll D)llvelll E}I, Ilvell

25-) Bag bolgesinden gikan 10. sinir vagus siniridir. Vagus
siniri parasempatik sinir sistemine aittir. Bu sinirden
asagida verilen organlarin hangisine uzanti gitmez?

A} Mide B) Bacaklar C)Kalp D} Akcigerler E)Bagirsaklar
26-) Otonom sinir sistemi;

1. Sempatik sistem

Il. Somatik sistem

Ill. Parasempatik sistem

Yukandaki kissmlardan hangilerini bulundurur?

A}Yalmizl B)YalnizIll Cylvell D)lvelll E}I, 1lvell
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27-) I. Genellikle farkh doku ve organlar tizerinde etkili
olurlar.

I1. Etkileri hizh ve uzun surelidir.

11l. Sentezleri ve pargalanmalari ile ilgili organlardaki
enzimler yardimiyla olur.

Yukaridakilerden hangileri hormonlarin genel 6zellikleriyle
ilgili olarak dogru olur?

A)Yalmz | B)Yalnizlll C)lvell D)lvelll E)I, Ilvelll

28-) Kapali ve karma bezlerden salgilanan hormonlarin
viicudun 6zel bir béliimiindeki 6zel bazi yapilarla etkilesip
diger yapilarla etkilesmemesi asagidakilerden hangisiyle
aciklanabilir?

A) Hormonlar kimyasal bilegimlerdir.

B) Hormonlarin hedef organ hedef hiicreleri vardir
C) Hormonlar kan yoluyla taginirlar

D) Hormonlar kisa zamanda bozulurlar

E) Karaciger hormonlarin cogunun yikim merkezidir

29-) Birden bire karsisina ¢ikan yayaya ¢arpmamak igin
hemen fren yaparak aracini durduran bir stirtictide, kalp
hizinin artmasi, tansiyon yiikselmesi, agiz kurulugu gibi,
sinirsel ve hormonal olarak kontrol edilen tepkiler ortaya
cikar.

Tehlikenin gecmesine karsin, siirlictideki bu tepkilerin bir
stire daha kalmasi ve daha sonra bireyin eski haline
donmesi, hormonlarla ilgili asagidaki 6zelliklerden
hangisiyle agiklanabilir?

A) Salgiladiklari yerden farkh bir yerde is gérmesi
B) Kuglk miktarin bile biiyik etki géstermesi

C) Yikiminin belli bir zaman sonra basglamasi

D) Bireyde metabolizma hizini degistirebilmesi

E) Etkilenen dokuya (organa) kan yoluyla tasinmasi

30-) Asagidakilerden hangisi STH (Bliylime hormonu) ile
ilgili degildir?

A) Kemik ve kas gelisimini etkiler.

B) Az salgilanmasi halinde cuicelik yapar.
C) Hipofiz salgisidir.

D) Blyiime evresinden sonra miktari artar.

E) Akromegaliye neden olabilir.
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31-) I. Metabolik olaylar yavaslar.
1. Kandaki kolesterol seviyesi yukselir.
IIl. Hucreler arasi sivida Na* ve K* artar.

Yukaridakilerden hangisi tiroksin az salgilanmasi sonucu
ortaya ¢ikan degisimlerdir?

A)Yalmiz| B)Yalmzlll C)lvell D)llvelll E)I, Ilvelll

32-)

Hipotalamus

Kemikler ve Sit
birgok viicut STH Zleri
hicresi o

taginin
.\ ADH 90z kas hicreleri

Babrek kanallan

Tostis St bezleri

% Ovaryum

Yukaridaki hipofizin salgiladigi hormonlar ile denetledigi
yapilar sematik olarak gosterilmistir.

Buna gore;
I. Hipofiz, hipotalamus tarafindan denetlenmektedir.
1l. LTH ve oksitosin disilerin salgiladigi hormonlardir.

I1l. FSH ve LH, disi ve erkek Gireme hormonlarina etki eden
hormonlardir.

IV. ACTH ve ADH hipofizin farkh loblarindan salgilanmasina
ragmen ayni yapilan denetleyen hormonlardir.

V. STH ve TSH dogrudan yada dolayli olarak viicut
hiicrelerini etkileyen hormonlardir.

Yarilardan hangileri dogrudur?
A)lvelll B)llvelv C)lilveV D)l llvelv E)I Il lllveV

33-) Aniden korkup birden kagmaya calisan insanda, kas
aktivitesinin artmasi icin;

|. Bobrek st bezi korteksinin uyarilmasi

1. Adrenal kortikotropik hormonunun (ACTH’un)
salgilanmaya baglamasi

IIl. Hipotalamusun uyariimasi
IV. Hipofizin uyanimasi
V. Epinefrinin (adrenalinin) salgilanmaya baglamasi
Olaylari hangi siraya gére gerceklegir?
A) I-H-IV=1I-V - B) H-HI-IV-V-1 C) H-IV-II-I-V

D) IV- V-lII-I-11 E) V-I-11-1V-111
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34-) ADH salgilanmasini diizenleyen en é6nemli etken kanin
osmotik basincinda meydana gelen degismedir.
Hipotalamusta bulunan osmo reseptorler, kanin osmotik
basincinda meydana gelen degisimleri algilar.

|. Kanin osmotik basinci artarsa ADH hormonu salgisi azalir.
II. Kanin osmotik basinci azalirsa ADH hormonu salgisi artar.

I1l. ADH hormonu bébreklerdeki kanalcik hiicrelerini uyanr

ve hicrelerin su emmesini artirir.
IV. ADH etkisiyle viicudun su kaybi énlenir.

Hipofiz bezinden salgilanan ADH hormonu ile ilgili
yukaridaki yorumlarin hangileri dogru olur?

A)lvell B)livelll C)llivelV D)L lllvelV E)Il,ilive IV

35.)

Paratiroid bezi

Tiroid bezi

Kalsiyum Kalsiyum

Kalsiyum metabolizmasini diizenleyen X ve Y hormonlari ile
bu hormonlarin salgilandigi bezlerle ilgili olarak cizilen
yukaridaki semaya gore;

|. X hormonu, kandaki kalsiyumu azaltir.

I1. Y hormonunun asiri salgilanmasi , kemiklerin
yumusamasina neden olur.

11l. X troksin, Y kalsitonin hormonudur.

IV. Troid ve paratroid bezleri kandaki kalsiyum miktarini

ayarlarken birbirine zit caligir.
yargilarindan hangisine ulagilamaz?
A)Yalmz1ll B)lvell C)livelVv D)lllvelV E)I, llvelll
36-) I. Kan sekerini disuriicii yénde etki yapar.
IIl. Pankreasin o hiicreleri tarafindan salgilanir.
I1l. Adrenalin hormonu ile antagonist etkili gahigir.

Yukaridakilerden hangileri insiilin hormonu ile ilgili olarak

dogru olur?

A)Yalmz Il B)Yalmzlll C)lvell D)lvelll E)I, Ilvelll

37-) Gikoz
konsantrasyonu

1

—a

> Zaman
1 ] 1] I\

Saghkl bir insanin kanindaki glikoz konsantrasyonunun
zamanla degisimi verildigi kabul edilirse , s6z konusu zaman
dilimlerindeki glukagon konsantrasyonunun ¢oktan aza
degisimi agagidakilerden hangisi gibi olmahdir?
A)L AL BY L L0 CY I 0, DY IL L, HE EY N, 10,0
38-) I. Damarlan daraltarak kan basincinin yiikselmesine
neden olur.

1. Kan sekerini distiriich etki gosterir

Ill. Esey bezlerinin gelisimi tizerinde durdurucu etki
yaratir

Yukaridakilerden hangileri norepinefrin (néroadrenalin)
hormonunun viicut tizerindeki etkilerindendir?

A)Yalmz | B)YalmizIl C)lvelll D)llvelll E)I, Ilvelll

39-) Endokrin bezlerinin kargilikli etkilesimi ile kanda
hormon dengesinin saglanmasi olayi feed back (geri

besleme) olarak bilinir.

—> TSH —»

N 3
= o
2 =
T =

=

~<—— Tiroksin <&—

— FSH

Ovaryum

~=— Qstrogen <—

1il. —

Paratirin
hormonu

copd

Kalsitonin
hormonu

Kan doku
Kemik doku

Yukaridaki degisimlerin hangileri anilan geri besleme

olayina érnek verilebilir?

A)Yalmiz Il B)yalmizlll C)lvell D)lvelll E)I, Ilvelll



40-) Asagida verilen hormonlardan hangisi kargisindaki
olayi gergeklestiremez?

A} Adrenalin ‘ Kan sekeri seviyesi artisi

B) Parathormon - Kemikten kana Ca? iyonu gegisi

C) TSH Metabolizma hizinin artisi

D} Kortizol Yag ve proteinden karbonhidrat
yapimi

E) Melatonin Hipofizden FSH ve LH artarak

salgilanmasi

41-) Asagidakilerden hangisi, insanda yumurtaliklarin,
hipofiz bezi faaliyetlerini bir dereceye kadar kontrol
ettigine bir kanit olarak gosterilebilir?

A} Kanda &strogen artikga FSH’nin azalmasi

B} FSH hormonunun folikileri blutmesi

C) Korpus luteumun LTH etkisi ile pargalanmasi

D} LH'nin folikulleri korpus luteuma gevirmesi

E) Progesteron salinmasini LTH nin uyarmasi

42-) I. Amino asitlerden glikoz sentezini gergeklestirmek
1. Karacigerde glikojen sentezini gergeklestirmek

Ill. Bébreklerde slzllen sividan Na* iyonunu emerek
kana vermek

Bobrek listii bezlerinin korteksinden salgilanan kortizol
hormonunun goérevleri i¢in yukaridakilerden hangileri
dogru olur?

A} Yalnizl B} Yalnizlll C}lvell D}livelll E}I, Ilvelll
43-) . Hedef dokusu bébreklerdeki idrar tupleridir

1l. Sodyum iyonunun geri emilimini hizlandirir

lll. potasyum iyonunun bosaltimini hizlandirir

Gorevleri numaralandiriimig olarak verilen hormon
asagidakilerden hangisidir?

A} Kortizol B} Aldosteron C) Ostrojen
D) Testosteron E) Kalsitonin

44-) Asagidakilerden hangisi adrenalin hormonunun
gorevlerinden biri degildir?

A} Vicudu strese karsi hazirlamak.

B) Kan kalsiyumunu kemiklere aktararak azaltmak.
C) Kan basincini artirmak.

D} Kalp atigini hizlandirmak.

E) Metabolizma hizini artirmak
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45-) Asagidaki hormonlardan hangisi karsisinda verilen
anormalligin nedeni oclamaz?

A} ADH Sekersiz diyabet
B} Tiroksin Guatr
C) Aldosteron Tung hastaligi

D) STH # Akromegali
E) Parathormon ‘ Diyabet

46-) Asagidaki olaylarin hangisinde, bobrekiistii bezleri ile
pankreasin salgiladig bazi hormonlar birlikte rol oynar?

A} Ovulasyonun gergeklesmesi

B} Spermatogenezin gergeklesmesi

C) Kemik ve kandaki kalsiyum tuzlarinin dengelenmesi
D} Sut bezlerinin salgi ¢ikarmasi

E} Kandaki glikoz miktarinin dengelenmesi

47-) Asagidaki hormonal bezlerden hangisinin ¢caligmasi
hipofizin kontroliinde degildir?

A) Korteks B) Testisler ~ C) Ovaryumlar
D) Pankreas E) Troid bezi

48-) Normal bir insanda, yeterli miktarda su alinmamasina
bagl olarak viicutta su yetersizligi ortaya ¢iktiginda,

I. Hipofizden salgilanan antiditretik hormon miktarinin
artmasi

1. Kanin osmotik basincinin artmasi
Ill. Bébrekten suyun geri emiliminin artmasi

Olaylarinin gerceklesme sirasi agagidakilerden hangisinde
verilmigtir?

AYLILIE BYLIL L CHIL L UL DY I, T EY I AL,
49-) _Devlik

_Clicelik

_Akromegali

Yukandaki hastaliklar hangi hormonun diizensizliginden
kaynaklanir?

A} Trotopin (TSH)

B) Adrenckortikotropik hormon (ACTH)
C) Folikal Stimulan hormon (FSH)

D) Blylme hormonu (STH)

E) Antiditretik hormon (ADH})
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50-) * Ovaryumdan &strogen ve progesteronun
salgilanmasini devam ettirir.

* Annelik i¢ glidUstini olugturur.
* Meme bezlerinden sit salgilanmasini baslatir.

Verilen fonksiyonlarin olusumundan sorumlu hormon ve
salgilandigi hangisinde dogru eslenmigtir?

A) Prolaktin _Ovaryum

B) Liteinlestirici hormon _Hipofiz bezi
C) Paratirin _Paratiroit bezi
D) Vasopressin _Hipofiz bezi

E) Prolaktin _Hipofiz bezi
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Appendix 2: Epistemological Beliefs Survey (EBS)

Agiklama: Bu olgekte yer alan ciimleler sizin bilim, bilimsel bilgi ve bilimsel bilgi
kaynaklarina iligkin dugtncelerinizi igermektedir. Her clmlenin kargisinda
KESINLIKLE KATILMIYORUM, KATILMIYORUM, KARARSIZIM,

KATILIYORUM VE KESINLIKLE KATILIYORUM olmak tizere bes secenek . 5 5 < & N &
verilmigtir. Her ctimleyi dikkatle okuduktan sonra kendinize uygun segenegi | o g g S g 5%
isaretleyiniz. 2 =z |& |& é =
ZE| E 5 |E Z2E
gg|g |2 |2 |28
1.Tum insanlar, bilim insanlarimin séylediklerine inanmak zorundadir. 10 |20 (30 (40 | sO
2 Bilimsel deneylerdeki fikirler, olaylarin nasil meydana geldigini merak edip diisiinerek ortaya 10 |20 |3a |40 | s
cikar.
3.Guntimuzde bazi bilimsel distinceler, bilim insanlarinin daha énce diisinduklerinden farklidir. 10 (20 |30 |40 | sO
4 Bir deneye baglamadan ¢nce, deneyle ilgili bir fikrinizin olmasinda yarar vardr. 10 |20 |30 |40 | sO
5.Bilimsel kitaplarda yazanlara inanmak zorundasimz. 10 |20 |3 |40 | s
6.Bilimsel kitaplardaki bilgiler bazen degisir. 10 |20 |30 |40 | sO
7 Bilimsel ¢aligmalarda diigiincelerin test edilebilmesi i¢in birden fazla yol olabilir. 10 |20 |30 |40 | 50
8 Fen Bilgisi dersinde, Ogretmenin soyledigi her sey dogrudur. 10 |20 |30 |40 | sO
9 Bilimdeki diigtinceler, konu ile ilgili kendi kendinize sordugunuz sorulardan ve deneysel 10 |20 |30 |40 | sO
calismalarinizdan ortaya cikabilir.
10.Bilim insanlar bilim hakkinda hemen hemen her seyi bilir, yani bilinecek daha fazla bir gey 10 |20 |30 |40 | s
kalmamigtir.
11.Bilim insanlarinin bile yanitlayamayacagi bazi sorular vardir. 10 |20 |30 |40 | 50

12.0Olaylarin nasil meydana geldigi hakkinda yeni fikirler bulmak igin deneyler yapmak, bilimsel 10 (20 |30 |40 | sO
calismanin énemli bir pargasidir.

13 Bilimsel kitaplardan okuduklarinizin dogru oldugundan emin olabilirsiniz. 10 |20 |30 |40 | sO
14 Bilimsel bilgi her zaman dogrudur. 10 |20 |3 |40 | s
15 Bilimsel digtinceler bazen degigir. 10 |20 |3a |40 | s
16.Sonuglardan emin olmak i¢in, deneylerin birden fazla tekrarlanmasinda fayda vardir. 10 |20 (30 (40 | 50
17.Sadece bilim insanlari, bilimde neyin dogru oldugunu kesin olarak bilirler. 10 (20 (30 |40 | sO
18.Bilim insaninin bir deneyden aldig: sonug, o deneyin tek yanitidir. 10 |20 |30 |40 | sO
19.Yeni buluslar, bilim insanlarinin dogru olarak digtindiklerini degistirir. 10 |20 |30 |40 | s
20.Bilimdeki, parlak fikirler sadece bilim insanlarindan degil, herhangi birinden de gelebilir. 10 |20 |30 |40 | 5O
21.Bilim insanlar bilimde neyin dogru oldugu konusunda her zaman hemfikirdirler. 10 |20 |30 |40 | 50O
22. Iyi ¢ikarimlar, birgok farkli deneyin sonucundan elde edilen kanitlara dayanir. 10 |20 |30 |40 | 50
23 Bilim insanlari, bilimde neyin dogru oldugu ile ilgili digtincelerini bazen degistirirler. 10 |20 |30 |40 | sO
24 Bir seyin dogru olup olmadigim anlamak igin deney yapmak iyi bir yoldur. 10 |20 |30 |40 | 5O
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