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Introduction

Today, with the rapid development of science and technology, the need for manpower to keep up
with this development is increasing day by day. For individuals to have the equipment required by the
age, a science education arising curiosity in individuals, enabling them to conduct research, study and
make an experiment and allowing to know the natural environment has gained significance (Yuksel,
2017). Science education to be provided to students should meet the need to increase the scientific
literacy of our community and future citizens (Cepni, 2014). In this context, the science curricula are
prepared being updated according to needs, developments and innovations in our country. In 2013, the
added objectives to the Science teaching curricula related to the subject studied are as follows (MoNE,
2013):

e To realize the reciprocal interaction between individual, environment and society, and raise awareness
of sustainable development of society, economy and natural resources.

e To take responsibility for daily life problems and to use knowledge, scientific process skills and other
life skills related to science to solve these problems.

¢ To develop scientific thinking habits by using Socio-Scientific issues (SSIs).

The added objectives to the Science teaching curricula related to the subject studied in 2017 are as
follows (MoNE, 2017):

e This course aims to give basic information about astronomy, biology, physics, chemistry, earth and
environmental sciences and science and engineering applications.

e To develop reasoning, scientific thinking habits and decision-making skills by using socio-scientific
issues.

e To ensure the adoption of universal moral values, national and cultural values and scientific ethical
principles.

Among the objectives added to the science curriculum in 2013, SSlIs were directly included in the
program for the first time, and in addition to the scientific process skills of the individual, developing
responsibility towards social problems and solving these problems were added as the functions. In the
updated program in 2017, it is seen that it was aimed to relate the subjects to daily life, adopt universal
and national values, develop discussion and decision-making skills.

The SSIs, which are mentioned in the curriculum and the theme of study, is scientific and social
issues based on science, including controversial social dilemmas (Ratcliffe & Grace, 2003; Sadler &
Zeidler, 2005; Topgu, Sadler, & Yilmaz-Titin, 2010). Besides, socio-scientific issues are moral and ethical
issues that are controversial by nature but have no single consequences (Sadler & Zeidler, 2005).
Individuals must reach an effective decision on a socio-scientific issue, evaluate the possible ethical,
moral and legal consequences of the issue together, and consider the critical thinking skills to develop
socio-scientific issues in the program (Cakirlar Altuntas, Yilmaz & Duran, 2017). In consideration of this
information, it can be emphasized that addressing socio-scientific issues in science classes is an
important tool both for the student's personal development and for the development of society (Balkan
Kiyici, 2008). In particular, decisions on controversial socio-scientific issues in the field of science have
created a necessity to form a scientific literate society that can make informed decisions using science's
ways of thinking and critically evaluate arguments on the future of societies, and perhaps the survival of
our world, allegations put forth in scientific discussions, justifications, reasoning and arguments (Sahin &
Hacioglu, 2010).

In this context, the case-study method and station technique, which is considered as appropriate to
the teaching of SSls, were applied together in the research. The case study method is the method that
has the features that contribute to teaching the socio-scientific issues such as to relate topics to daily
life, problem-solving, decision-making, discussion and development of high-level thinking skills. This
method necessitates the active participation of individuals both mentally and emotionally. The
discussion of moral and social dilemmas in the classroom, where various arguments are contested,
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different rights and perspectives can be defined, is an excellent opportunity for students to gain
perspectives, but also to question their understanding of morality (Aydin, 2007). The station technique,
which will be applied with the case study method, is a student-centred technique that teaches how to
advance what the previous group has done through the whole class contributing to each stage (at each
station) (Gozlitok 2006, p.256). In this technique, it is also aimed to uncover the qualifications such as
reinforcing topics with activities in different intelligence areas, creativity and cooperation. It can be
claimed that the more a content and teaching approach supports the development of skills, the better
and more useful it is (Evren Yapicioglu, 2016).

The methods and techniques selected correctly in accordance with the subjects and achievements
are necessary and important in terms of revealing the potentials of students at a high level and
increasing their academic achievement. In this scope, as the topic forms of the SSIs are taken into
consideration, the case-oriented station technique, considered to be suitable for teaching the topics, is
believed to be significant in terms of motivating students to the lesson or issue with various activities in
addition to increasing their academic achievements, so to increase motivation towards science lesson
and to help students develop higher-level thinking skills. Besides, the present study differs from other
studies on the SSIs in that it is a study, in which two different methods and techniques are used in
teaching SSI and will contribute to the literature.

This research aims to investigate the effect of teaching the socio-scientific issues, "Global Warming
(GW), Sustainable Development (SD) and Biotechnology (BT)" in 8th class with the case-oriented station
technique on the academic achievement of the students and their motivations related to learning
science lesson. In this research, the following 3 research questions were asked in line with the aims of
the study:

1. Does teaching the 8th-grade socio-scientific issues (GW-SD-BT) using case-oriented station technique
contribute to the students’ academic achievements?

2. Does teaching the 8th-grade socio-scientific issues (GW-SD-BT) using case-oriented station technique
contribute to the students’ motivations?

3. What are the students' opinions after the application of teaching the socio-scientific issues, (GW-SD-
BT) in 8th class with the case-oriented station technique?

Method
Research Design

The mixed- method, consisting of the data collected as qualitatively and quantitatively, was
employed in the study. In terms of using the mixed-method approach, each event and fact has a
qualitative and quantitative dimension that should be investigated. By investigating these dimensions
together, it is seen whether the collected data support each other or not. There is not only a single
approach to using mixed methods. While quantitative methods come to the forefront in research
designs, sometimes qualitative methods can be dominant. In some cases, both methods can be used
equally (Yildinm & Simsek, 2013). In the present study, the quantitative data were collected, then
supported with the qualitative data. In this context, the descriptive pattern was selected from mixed-
method research designs. In descriptive research, data are first collected by quantitative methods, and
then qualitative data are  gathered considering the analysis of these data (Creswell & Plano-Clark,
2015). The contribution of the data collected by this method to the research is equal (Yildirm & Simsek,
2013). The quasi-experimental model, one of the quantitative research methods, was applied. The fact
that a study is quasi-experimental shows that the research can reveal the cause and effect relationship
and that this result can be generalized with similar results (Can, 2013).

For the research, ethical compliance was obtained from the Human Research Ethics Committee of
Erzincan Binali Yildirnm University on 01.02.2018 and with protocol number 01/18. Taking into
consideration the ethical committee decision, necessary research permit was obtained from the
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provincial directorate of national education, where the schools where the research was conducted,
through correspondence between institutions.

Study Group

The research was carried out with 71 students in 8th class in 2 secondary schools of a district with
approximately 20.000 population in the Eastern Anatolia Region. The sampling method, in which equal
probability of selection is given to each sampling unit, is called the simple random sampling method
(Buyikoztiirk, 2013). The study group was selected with the simple random sampling method consisting
of 2 secondary schools out of 3 located in the district, and 2 classrooms out of 4 in these schools. The
experimental group consisted of totally 35 students including 16 girls and 19 boys while the control
group consisted of 36 students including 17 girls and 19 boys.

Data Collection Tools

The Socio-scientific Issues Achievement Test (SIAT) developed to measure the effectiveness of
training and the Science Learning Motivation Scale (SLMS) to measure students' motivations related to
learning (Dede & Yaman, 2008) were administered to the control end experimental groups as pre-test
and post-test and analyzed.

SIAT Test: According to the determined gains in science education, a qualified and well-prepared
measurement scale is needed to determine student achievements. Although there are several
measurement tools applied to find out students' learning, multiple-choice tests are of particular
importance in terms of time, preparation, objectivity, usability and ease of application in classroom
environment (Ayvaci & Durmus, 2016). In this scope, the multiple-choice questions including the "
Global Warming, Sustainable Development, Biotechnology" in the unit of "Living Organisms and Energy
Relations" of 8th class within the context of SSIs were developed as SIAT. Validity is one of the most
significant features that should be in a measurement tool. The validity, in the most general and classic
definition, what the measuring tool wants to measure is the degree to which it can measure without
mixing other variables. The method to determine the validity of a test consists of analyzing the scope of
the test, comparing the scores obtained from the test with the appropriate criteria, investigating the
structure to be measured in the test (Atilgan, Kan & Dogan, 2009). To provide the content validity of the
achievement test in the research, the table of specifications was prepared and expert opinions were
received.

To prepare the SIAT question pool, various resources related to the unit were reviewed. Questions
with different difficulty levels from the trial exams by the MoNE, from the science course books
approved by the MoNE, from the tests of different publishers were selected considering the number of
gains in the unit and hours of the course. 43 questions selected were presented to the opinions of 2
academicians and 2 science teachers. Considering the opinions and evaluations of the experts, some
questions were omitted and a pilot achievement test consisting of 38 questions was prepared. The pilot
achievement test was applied to 85 9th grade students in two different high schools located in the
mentioned district in which the research was carried out. As a result of the pilot application, each item
in the test was analysed in terms of providing construct validity. The construct validity is related to the
concept that the scores obtained from the test assume that the test is measured, that is, to what extent
the structure measures (Buyukoztiirk, 2013). Item discrimination index (-1.00 to +1.00) varies, but the
items with low discrimination rates below .20 should be removed from the test because the
discrimination rates are low (Gdler, 2011). For this reason, 11 units with a distinctive index below .20 in
the test (5, 11, 16, 20, 23, 28, 30, 31, 35, 37, 38) were excluded from the test. 2 items (10, 18) with item
discrimination index between .20 -.30 were used in the test by correcting the distractors as a result of
the evaluations of a science education expert and a researcher. In an ideal achievement test, the
average difficulty index of the questions should be around .50 (Giiler, 2011). The average difficulty of
the test is .50 and 8 easy items (1, 2, 3, 6, 8, 14, 15, 22) were also excluded from the test. During the
item analysis process, after determining the difficulty and discrimination values of some items, some
guestions were removed from the test and a final achievement test consisting of 19 items was created.
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In the present study, the single-application method (KR-20), also called internal consistency, was
used. Kuder and Richardson (1937) developed the KR-20 formula based on the assumption that each
substance has the same medium and variance (Atilgan et al. 2009). In the present research, the internal
consistency analysis was performed to determine the reliability of the achievement test, and the KR-20
value of the pilot test was found to be reliable as .70. According to this result, it can be claimed that the
test is good discriminating and moderately difficult and reliable (Kan, 2008; Ki¢likahmet, 2002; Tekin,
2004).

SLMS Test: To determine the motivation levels of students related to science learning, the SLMS test
developed by Dede and Yaman (2008) was used. The researchers applied the preliminary applications of
the motivation scale on 421 students. To determine the validity of the scale consisting of 23 items, the
exploratory factor analysis was used, and it was found to be divided into five factors, explaining 47% the
total variance of the scale, as, “Research for motivation”, “Performance for motivation”,
“Communication for motivation”, “Motivation for cooperative learning”, “Motivation for participation”.
The variance values explained related to the factors of the scale were found to be 21.37 % for the first
factor, 7.88 % for the second, 7.27 % for the third, 5.88 for the fourth, and 4.76 for the fifth. Also,
Cronbach's alpha value of this scale, which was in Likert type, was found to be .80 (Dede & Yaman,

2008).

Qualitative interviews: To support the study with student opinions and interpretations, the
unstructured interview, which is one of the qualitative research methods, was preferred. Unstructured
interviews provide the researcher with a great deal of freedom to ask related items. The questions and
their order are not fixed, they can be changed during the interview. In this method, it is aimed to collect
rich and sufficient information (Bliytkoztirk, 2013). The unstructured interview consists of open-ended
and flexible questions, and it is commonly in a chat-style (Merriam, 2013). Also, these chat-style
interviews help the researcher to adapt to the situation and individual differences being interviewed
(Yildinm & Simsek, 2013). The unstructured interview was preferred because it was thought to
contribute to the research within the framework of the mentioned characteristics. Totally 11 students,
with low science achievement (n=3), with moderate science achievement (n=5) and with high science
achievement (n=3), were selected based on volunteering for interview purposes. Necessary approvals
were obtained from the parents of the students determined following the decision of the ethics
committee of human studies. Firstly, the purpose of the study was explained to the students and it was
stated to the students that grading was not applied for evaluation and their names would be kept
secret. Also, before the interview, the students were reminded of basic concepts related to the research
and asked to write their thoughts. In this way, it was tried to prevent the students from being forced,
excited and getting out of the subject while expressing their thoughts during the interview. The
interviews were applied to the experimental group. In one lesson (40 minutes), students' answers were
recorded directly by the researcher with a paper and a pen. Each student was individually interviewed
and being affected by each other was prevented. Interviews were repeated several times and
statements that were regarded as significant during the interview were identified. Also, behaviors that
can be directed to students were avoided and their opinions were recorded without changing. The
students were coded and numbered without giving their names.

Data Collection

The SIAT and SLMS tests were administered to the experimental and control groups as pre-test at
the beginning of the research process. Then, for 3 weeks, the experimental groups were taught with
case-oriented station technique and the control groups were taught within the framework of the
program prepared by the MoNE. The SIAT and MS SLMS SL tests were applied to the students as post-
test at the end of the lessons. For the case-oriented station technique, 4 stations were created for 2-
hour courses, taking into account the gains, physical characteristics and availability of the classes.
Students were distributed heterogeneously to the stations and elected a group president for each
station. The students were informed about the case study and station technique. For the case study,
internet news related to the gain was found, the questions related to the news were created, and
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different station activities (posters, experiments, pictures, etc.) were prepared with 12 sample cases to
present at each station, which also facilitated understanding of the sample event. At the same time, as
the cases contained the necessary information for the subjects to be reinforced at the stations, the
relevant information did not have to be included in the stations. Case studies and worksheets were
completed with instructions and names were given to each station. The necessary material list was
prepared and provided for the activities to be held at the stations. Under the guidance of the
researcher, the groups worked at each station for 15 minutes and then moved to the other stations
after the duration. After reading the cases (newspaper news) to the stations, the groups answered
questions about the cases and carried out activities on the same topic. At the end of the events, the
resulting products were exhibited and interpreted.

Data Analysis

The results of the SIAT and SLMS tests, administered to the experimental and control groups as te
pre-test and post-test at the beginning of the research process, were analyzed with the statistical
programs. Before the analysis process, the normality of distribution of pre-test and post-test scores of
SIAT and SLMS was determined. The Kolmogorov-Smirnov normality test is recommended for the
samples larger than 50 (Buytikoztiirk, 2013). As the sample of the research was larger than 50, the
Kolmogorov-Smirnov test was applied. The analysis results are presented in Table 1.

Tablel.

Normality Test Results Related to Pre-Test and Post-Test Data.

Sub-dimensions Test Statistics df p

The Socio-scientific issues achievement test Pre .09 71 .09
Post .08 71 .18

Science learning motivation scale Pre .08 71 .20
Post .08 71 .20

As the analysis results in Table 1 are taken into consideration, it is seen that the pre-test and post-
test scores distribute normally (p>.05). For this reason, the t-test, which is among the parametric tests,
was applied in the analysis of the data.

In the analysis of qualitative data, content analysis technique was used, and the data were analyzed
by creating codes and categories. 4 categories with 15 codes were created for student views on socio-
scientific issues, 4 categories with 22 codes for opinions on station technique, and 2 categories with 11
codes for opinions on case study method. Besides, the data were coded under the themes determined
by another expert and according to the results, the items with “Consensus” and “Dissidence” were
determined. The codes gathered were analyzed with the Reliability= (Consensus/ Consensus+
Dissidence) formula suggested by Miles and Huberman (1994). The percentage of consensus was found
to be reliable, with a percentage of 81%, as it is above 70% (Miles & Huberman, 1994). Also, the validity
was tried to be provided by a detailed description of the method and process, giving the findings with
direct quotations and expert examination in the research.

Findings

The findings related to the SIAT and SLMS tests, prepared for this research, and interviews held are
presented in this section.

Findings Obtained from the SIAT Test

The SIAT was applied to the experimental and control groups before the issues stated in the
research, the findings of the independent samples t-test are presented in Table 2.
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Table 2.

Comparison of Pre-Test T-Test Scores of Experimental and Control Groups.

Test Group N x Sd df t P
Pre-test scores Control group 35 8.69 3.16 69 -1.24 .22

Experimental group 36 9.50 2.26

As a result of the independent samples t test, there was no significant difference (p> .05) between
the control group pretest mean score (X = 8.69) and the experimental group pretest mean score
(¥=9.50). The dependent samples t-test was applied to compare the SIAT averages of the pre-test and
post-test of the students in the experimental and control groups. The results are presented in Table 3.

Table 3.

Experimental and Control Group Pre-Test Post-Test Dependent Samples T Test Results.

Group Test N x Sd df t P

Control group Pre-test 35 8.51 3.02 34 -8.28 .00
Post-test 35 10.11 3.39

Experimental group Pre-test 36 9.50 2.26 35 -20.69 .00
Post-test 36 14.72 2.51

A significant difference (t=-8.28 p<.05) was found between the SIAT average (Xre.test=8.51) before
beginning the issues and the post-test SIAT average after finishing the issues (Xposttet==10.11) in the
control group. Similarly, in the experimental group, significant difference (t=-20.69 p<0.05) was found
between the pre-test SIAT average (¥pretest=9.50) and post-test SIAT average (Xposttest=14.72). The
independent samples t-test was performed between the post-test averages of the groups to determine
which methods are more effective in the control and experimental groups. The results are presented in
Table 4.

Table 4.

Independent Samples T-Test Results of the SIAT Score Averages of the Experimental and Control Groups.
Test Group N x Sd df t p
Post-test scores Control group 36 10.11 3.34 70 -6.61 .00

Experimental group 36 14.72 2.51

In the independent samples t-test, a significant difference (t=-6.61 p<.05) was found between the
control group post-test average (X=10.11) and experimental group post-test average (X=14.72), in favor
of the experimental group.

Findings Obtained from the SLMS

In the research, before starting the issues stated in the research, the SLMS was applied to the
experimental and control groups. The independent-samples t-test findings gathered with the SLMS are
presented in Table 5.

Table 5.

Independent Samples T-Test Result of SLMS Pre-Test Applied to the Experimental and Control Groups.
Test Group N X Sd df t o]
Pre-test scores Control group 35 95.36 13.72 69 .687 .49

Experimental group 36 93.38 10.40
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No statistically meaningful difference was observed although the pre-test SLMS average of the
independent samples t-test of the control group (¥=95.36) was higher than the pre-test SLMS average of
the independent samples t-test of the experimental group (¥=93.38). The dependent samples t-test was
applied to compare the pre-test and post-test of SLMS averages of students in the experimental and
control groups. The results are presented in Table 6.

Table 6.
Dependent Samples T-Test Results From SLMS Pre-Test and Post-Test Score Averages of the Experimental
and Control Groups.

Group Test N x Sd df t P

Control group Pre-test 35 95.31 10.64 34 .081 .94
Post-test 35 95.14 13.85

Experimental group Pre-test 36 93.38 8.21 35 2.34 .03
Post-test 36 98.08 10.40

In the dependent samples t-test results, no statistical difference was found between the pre-test
average (x¥=95.31) and post-test average (¥=95.14) of the students in the control group. In the
dependent samples t-test results, a significant difference (t=2.34 p<.05) was seen in favor of the post-
test average between the pre-test average (¥=93.38) and the post-test average (¥=98.08) of the
students in the experimental group.

To compare the effect of the methods used in the control and experimental groups on the
motivation for learning science, independent samples t-test was performed between the post-test
averages of the groups. The results are presented in Table 7.

Table 7.
Independent Samples T-Test Results Related To slms Post-Test Averages of the Experimental and Control
Groups.

Test Group N x Sd df t p
Post-test scores Control group 36 95.61 10.64 70 -1.10 .27
Experimental group 36 98.08 8.21

In the independent samples t-test, no significant difference (t=-1.10 p>.05) was encountered
although the post-test average of the experimental group (¥=98.08) was higher than that of the control
group (x¥=95.61).

Findings Gathered from the Qualitative Data
4 categories and 15 coded were created related to student opinions about the socio-scientific issues.

In issue category, there are topics that the students mentioned during the interview. In this category,
there are 3 codes including global warming, sustainable development and biotechnology. 7 students
(63.00%) expressed their opinions related to global warming, 3 (27.00%) to sustainable development
and 9 (81.00%) to biotechnology. The student coded as S, stated: "...glaciers melt as a result of global
warming and endanger the lives of the animals living there. To prevent this is in our hands". The student
coded as Sq claimed: "...we learned about the benefits, harms, and uses of biotechnology. For example,
the prolonged shelf life of foods is useful, can be given as the treatment of diseases."

In the cognitive category, 5 codes were created as information, researching, different opinions,
beneficial and important. 3 students (27.00%) expressed their opinions about information, 1 (9.00%)
researching, 2 (18.00%) different opinions, 4 (36.00%) beneficial, 2 (18.00%) important. The student
coded as S, stated: "...we talked about socio-scientific issues, exchanged ideas, | think it was very useful".
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In affective category, there are 2 codes as engaging and fun. 2 students (18.00%) expressed their
opinions about engaging and 2 students (18.00%) about fun. The student coded as Si; claimed,”... The
topics were interesting to me. I'm not bored because it's different".

In the suggestion category, there are 5 codes as social work, environmental protection, awareness
raising, recycling and energy saving. 1 (9.00%) student expressed an opinion about social work, 4
(36.00%) environmental protection, 1 student (9.00%) awareness rising, 3 (27.00%) recycling and 3

students (27.00%) energy saving.

Table 8.
Codes and Categories related to the Opinions about Socio-Scientific Issues.
Categories Codes f % Cod names
Issue Global Warming 7 63.00 S,S5S45657S9 S10, 511
Sustainable Development 3 27.00 S4,S4 S0
Biotechnology 9 81.00 S4,5,54S565S7Ss Sq S10, S11
Cognitive Information 3 27.00 S5 5,4 S5
Researching 1 9.00 Sy
Different Opinions 2 18.00 S4 S,
Beneficial 4 36.00 S;,S5S,S1;
Important 2 18.00 Sg Sy
Affective Engaging 2 18.00 S, S
Fun 2 18.00 S, S;3
Suggestion Social work 1 9.00 S,
Environmental protection 4 36.00 S,,S4 S5 S0
Awareness rising 1 9.00 S,
Recycling 3 27.00 S3 S4Sé
Energy saving 3 27.00 S4Sg S
Table 9.
Codes and Categories related to the Opinions about Station Technique.
Categories  Codes f % Cod names
Station Experiment 6 5400 S, S5 S6 S8 S9, S0
Design 3 27.00 S, S35,
Poster 1 9.00 S,
Painting 1 9.00 Sy
Positive Permanent learning 2 18.00 S, S5
Information 3 27.00 S4S3S;s
Useful 3 27.00 S4,SgsSu
Effective 1 9.00 S,
Group work 5 45.00 S,,54S55 57 S,
Responsibility 1 9.00 S,
Group contribution 1 9.00 S,
Fun 3 27.00 S3 S5 Sy
Sharing 3 27.00 S4S7So
Different events 1 9.00 Sq
Enjoyed 2 18.00 S;3, So
Negative Interruption 2 18.00 S; S
Joint decision 1 9.00 S;
Relocation 2 18.00 S3 Sy
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The student coded as S¢ stated: "...tree cutting can be reduced by recycling paper. If people throw
one or a few used pieces of useless paper into recycling bins every day, half of the trees in our world will
be saved.". Sy claimed: "...I think socio-scientific issues should be explained in social areas outside the
school. For example, the harms of global warming should be explained in conferences. Thus, people can
work to save the lives of living things by applying what they have learned"

3 categories and 22 codes were created related to the opinions about the station technique.

Station category consists of the stations which the students admired most. In this category, there are
4 codes; experiment, design, poster and painting. 6 students (54.00%) claimed that they admired the
experiment station, 3 students (27.00%) design, 1 student (9.00%) poster and 1 student (9.00%)
painting. The student coded as Sy stated: "...my favorite was an experiment. Because | like to learn by
observing and researching things".

Positive category consists of positive expressions related to the station technique. In this category,
there are 11 codes including permanent learning, information, useful, effective, group work,
responsibility, group contribution, fun, sharing, different events, enjoyed. 2 students expressed opinion
(18%) that it provided permanent learning, 3 students (27.00%) that it was informative technique, 3
students (27.00%) that the stations were useful in learning the issue, 1 (9.00%) that it provided effective
learning, 5 students (45.00%) liked the group work in this technique most, 1 student (9.00%) that the
station techniques provided responsibility, 1 student (9%) that everyone contributed to the group, 3
students (27.00%) that the station technique was fun, 3 students (27.00%) that it increased sharing in
group, 1 student (9.00%) that different event performed in stations, 2 students (18.00%) enjoyed the
station technique. The student coded as S, said: "...I like group work because it requires responsibility for
me. If my friends contribute to the group, | would like to contribute. Also maybe | would not understand
if the teacher taught me, but now, | do not forget the issues that came to mind for our work". S, also
stated: "..Thanks to the stations, the subjects were better in my mind, the lesson was quicker,
meaningful and fun."

In negative category, there are negative expressions of the student that they do not like about the
station technique. In this category, there are 3 codes; interruption, joint decision and relocation. 2
students (18%) expressed that they were disturbed by the transition from one station to another before
the end, 1 student (9%) the s/he does not enjoy joint decisions because s/he wants to make individual
decisions, 2 students (18%) that they found the continuous relocation struggling. The student coded as
S; claimed: "...When | started a station, | would love to end up. But we've always moved." The student
coded as S; stated: "...we made a group decision, but | love working one time, so my decisions don't need
to be approved by others." Two categories of 11 codes were created for the opinions about the case
study method.

Table 10.
Codes and Categories related to the Opinions about Case Study.

Categories Codes f % Cod names

Method Different opinions 3 27.00 S4,S4 S5
Group work 5 45.00 S, 5S4 55S7 Sq
Information 3 27.00 S;3,S4,Sqp
Useful 2 18.00 S, S
Decision making 2 18.00 S;, Si1

Case-study News 3 27.00 S,,S53 S,
New information 2 18.00 S, S;3
Daily events 4 36.00 S,,S7Sq, S0
Guiding 2 18.00 S3, Sy
Interesting 4 36.00 S, S4S7 S
Awareness 2 18.00 S;, S

938



Zeliha Gl TURE, Pasa YALGIN, Sema ALTUN YALGCIN — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 929-960

Method category consists of student opinions related to the case study method. There are 5 codes;
different opinions, group work, information, useful, decision making. 3 students (27.00%) claimed that
different opinions were expressed thanks to this method, 5 students (45%) that it was fun to examine
case studies with group work, 3 students (27.00%) that the method provided information, 2 students
(18.00%) that useful works were conducted, 2 students (18.00%) that it was significant to make decision
with this method. The student coded as S, stated: "...our friends in the group said different ideas. I like to
hear everyone's thoughts."

Case-study category consists of student opinions about the cases selected for the method. 3
students (27.00%) found the cases from newspaper news to be effective, 2 students (18.00%) stressed
that they gained the information they had never heard before thanks to the case study. 4 students
(36%) found it effective that the case studies consisted of daily events. 2 students (18.00%) expressed
that the case study was guiding to answer to given questions, 4 students (36.00%) that the cases were
interesting, 2 students (18.00%) that case studies provided awareness about the society. The student
coded as S; stated: "..I've had information with the news I've never seen in newspaper news". O,
claimed: "...There was interesting news seen in our daily lives. | wasn't distracted by the news as | found
them interesting."

Discussion, Conclusion and Implications
Conclusion Related to the Findings Gathered from the SIAT Test

Any significant difference was not observed in the SIAT pre-test results administered to the
experimental and control groups for the sub-problem "Does teaching the socio-scientific issues, (GW-
SD-BT) in 8th class with the case-oriented station technique have any effect on the academic
achievement of the students?" This shows that the readiness and knowledge levels of the students are
close to each other. Similarly, in the studies by Albayrak (2016) and Aydemir (2010), it was noticed that
there was no significant difference between the pre-test achievement score averages of the groups.

Meaningful difference encountered in favor of the post-test in the experimental and control groups
according to the dependent samples t-test results between the pre-test and post-test SIAT averages
shows that both the program approved by the MoNE and case-oriented station technique were effective
in teaching the socio-scientific issues (GW-SD and BT) in 8th class. In studies in which the case study
method (ibrahimoglu, 2010; Sancar, 2010) and the station technique (Albayrak, 2016; Cakmak, 2018;
Koca, 2018; Yiiksel, 2017) were used, it is seen that similar results with the present study were reached.

Independent samples t-test results between the post-test averages of the groups to determine
which methods are more effective in the control and experimental groups demonstrated that the case-
oriented station technique used in the study increased the academic achievement in the 8th class socio-
scientific issues (GW-SD and BT) compared with the current program of the MoNE, and was more
effective in teaching. The present study and other studies supported that the case study method has a
positive effect on the academic achievement of the students (Adal, 2005; Cakir, 2002; Herreid, 1994;
ibrahimoglu, 2010; Pehlivanlar, 2005; Stepien & Gallager, 1993; Ugur, 2007; Yalcinkaya, 2010). The
results gathered from the relevant researches demonstrate similarity with this study. In the study by
ibrahimoglu (2010), it was found that using the case study method in social studies lesson increased
academic achievement. Yalginkaya (2010) found that the case-oriented learning model is an effective
method to eliminate students' misconceptions compared to the traditional method. As the literature
was reviewed, it was seen that the activities with the station technique has a positive effect on
academic achievement and teaching (Albayrak, 2016; Arslan, 2017; Aydemir, 2010; Avci, 2015; Benek,
2012; Cakmak, 2018; Demir, 2008; Demirors, 2007; Erdagi, 2014; Farkas, 2002; Frailing, 1982; Giines,
2009; Kara Ekemen, 2017; Koca, 2018; Mergen, 2011; Robert, 1999; Yiksel, 2017).

939



Zeliha Gl TURE, Pasa YALGIN, Sema ALTUN YALGCIN — Pegem Egitim ve Ogretim Dergisi, 10(3), 2020, 929-960

Conclusion Related to the Findings Obtained from the SLMS Scale

Any significant difference was not seen (p>.05) between the groups according to the SLMS pre-test
results applied to the experimental and control groups in the t-test, in which the pre-test averages of
the groups were compared, in terms of the sub-problem "Does teaching the socio-scientific issues, (GW-
SD-BT) in 8th class with the case-oriented station technique have any effect on the motivations of the
students?" According to the dependent samples t-test results in which the SLMS pre-test and post-test
scores of the students in the control and experimental groups a meaningful difference was found in the
experimental group (p<.05) while no significant difference was observed among the scores of the
students in the control group (p>.05). This shows that the activities and collaboration with the methods
and techniques used in the course increase the motivation of the experimental group students to learn
science lesson. As the literature was reviewed, similar results were encountered (Akilli et al., 2017;
Aytekin, 2018; Eilks, 2002; inel, 2012; Oksal, 2014; Ozaydin Ozkara, 2016; Yakar, 2017; Yildiran Sénmez,
2015). Eilks (2002) concluded that the station technique applied in chemistry class increased the
motivation of the students. He stated that this situation affected learning through cooperation. Yakar
(2017) found that the experimental group students had higher motivation in his thesis in which he used
the Socratic questioning technique for socio-scientific issues. Yildiran Sonmez (2015) stated in the thesis
where a case-oriented learning method was applied, that the method had a positive effect on
motivation in favor of the experimental group for learning chemistry lesson.

The post-test averages of the independent samples t-test between groups applied in order to
compare the effect of the methods in the control and experimental groups on the motivation toward
science learning demonstrated that no statistically meaningful difference occurred (p>.05) even if the
post-test average of the experimental group (X=98.08) was more than that of the control group
(X=95.61). Although the method applied positively affected the motivation of students to learn science,
it can be claimed that this difference was not meaningful. This is thought to be due to the short duration
of the study. Besides, some researchers attributed the lack of a significant difference between
motivation scores for learning to the high or low student and school achievement, crowded classes, and
poor socioeconomic status (Aydogdu, 2017; Karci, 2018; Konu 2017; Yalginkaya, 2010).

Conclusion Related to the Findings Gathered from the Qualitative Data

Student opinions on the interviews held to find the answer to the sub-problem "What are the
students' opinions after the application of teaching the socio-scientific issues, (GW-SD-BT) in 8th class
with the case-oriented station technique?" were analyzed by grouping into codes and categories as
socio-scientific issues, case study method and station technique. As the findings gathered from the
student opinions related to the SSls, it is seen that the students expressed opinions related to the issues
of global warming, sustainable development, and biotechnology, made suggestions, interpreted about
their uses and harms by giving examples. So, the SSIs take the attention of the students and develop
critical thinking and decision-making skills. In parallel to this result, similar results were encountered in
the relevant literature. Zeidler and Nichols (2009) pointed out in their study that the SSls teaching
motivates students for scientific issues, but also contributed to inter-disciplinary connections such as
critical thinking, reading skills, and being democratic, tolerant and caring about human values. Similarly,
Dolan et. al. (2009) stressed in their research that the SSls offer a multidimensional approach, such as
understanding and discussing the importance of science for society, social conscience, and not only
scientific content on a subject, but also in daily life. Talens (2016) stated in his study that the SSls
teaching is important for students to connect with the real-life, examine the positive and negative
aspects of the chosen subject and gain experience for the students. Related to this topic, taking
attention to social concerns and their effects, access to information through scientific ideas and
practices, criticism, sharing information, use of information and communication technology, students'
use of experiences and social interaction were important factors in the SSI model developed by
Friedrichsen, Sadler, Graham and Brown (2016). Babacan (2017) stated in his study that activities carried
out with socio-scientific issues improved students' critical thinking skills and students produced answers
that are more qualified after activities.
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During the interviews, the students made suggestions about energy saving, recycling and
environmental protection based on the subjects they saw in the activities and stated that social studies
should be done on these issues. Tagpinar (2011), in his socio-scientific discussion supported by health,
observed that students were more participant in events they encountered in their daily lives. Yakar
(2017) states in his thesis on socio-scientific issues that SSls are considered significant by students in
terms of being a tool for learning situations and events related to people, society, world, environment.
Also, it was concluded that the students enjoyed, loved and wondered while discussing and researching
these subjects. Therefore, the researcher stated that SSls are important issues to be learned from within
life. Similarly, Pelch and McConnel (2017) emphasized that the continuous use of SSls in the course has a
positive effect on students' interest and attitude towards science.

In the interviews, the students found that the news given as a case was open to discussion, which
helped to create different ideas, and that they were important, useful, interesting and fun. Sadler (2011)
stressed that it is important to use the media in SSI teaching to enable students to relate what they have
learned to everyday life and to use technology to enrich learning experiences in the classroom. As it is
supported in the literature, in the present study, it is seen that the case study method chosen for
teaching socio-scientific issues is appropriate, effective and useful for teaching these issues.

When the findings obtained from the students' opinions about the case study method with socio-
scientific issue content are examined, the students mentioned the case studies in their activities as an
interesting and useful method in-group news, which are frequently encountered in daily life, interesting,
help to produce different ideas and make decisions. It is seen that studies in the literature are in parallel
with the present study. ibrahimoglu (2010) revealed in his thesis that students stated that the course
was enjoyable with the case study method, as the effective participation was ensured and examples
from daily life were carried to the classroom. Ozkan (2010), in the interview with teachers about the
purpose of using the case study in the classroom, found the results of reconciling the course with the
students' lives, providing persistent learning by understanding and participating in the course, providing
the students to try to solve and confront the problems and concretize the event. In other studies, similar
results are encountered (Ada, Baysal & Kadioglu, 2009; Aydemir, 2010; Herreid, 1994; Pehlivanlar, 2005;
Ugur, 2007; Utkir, 2016).

During the interviews about station technique consisting of socio-scientific issues, the students
found the activities to be permanent, useful and fun. Also, most of the students stated that they
enjoyed group work, sharing, taking responsibility and contributing. Frutani (2007) found in the research
that students love learning stations and develop responsibility and cooperation. Porter (2004) pointed
out that students admired the station technique in mathematics lesson, they enjoyed during learning in
the lesson.

During the research process, in the interviews related to the socio-scientific case-oriented station
technique, some students emphasized the unfinished station activities and the continuous relocation as
a negative situation. Besides, in the long-term applications, students were observed to move away from
their goals. In parallel to this result, Eilks (2002) stated that the station technique may be difficult for
students in the first application and that students may move away from their original goals in the long-
term practice. Avcl (2015) stated in his research that some students found activities about station
technique too boring and could not train time.

As the relevant literature was reviewed, the results obtained from the interviews about the station
technique are generally positive and they are in parallel with the present research results (Alacapinar,
2009; Albayrak, 2016; Arslan, 2017; Avci, 2015; Batdi & Semerci, 2012; Benek, 2012; Cakmak, 2018;
Demir, 2008; Demirors, 2007; Eilks, 2002; Erdagi, 2014; Frutani, 2007; Geng, 2013; Maden & Durukan,
2010; Mergen, 2011; Ocak, 2010; Porter, 2004; Yiksel, 2017).
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According to the results reached considering the research findings, case-oriented station technique

seems to be appropriate, effective and useful for teaching socio-scientific issues. Also, the present study
differs from many studies on socio-scientific issues in terms of the existence of two different methods
and techniques and the use of qualitative and quantitative studies together.

Recommendations

In this section, according to the results of the study, recommendations for the effective use of case-

oriented station technique are given to researchers and practitioners.

As the literature is reviewed, it is seen that there are few studies on teaching socio-scientific issues in
the classroom. The case-oriented station technique is an effective and useful study in the teaching of
socio-scientific issues and is one of the few studies conducted. So, further research on the teaching
of socio-scientific issues in the classroom is recommended.

Case-oriented station technique can be applied to other issues rather than those in this research;
Global Warming, Sustainable Development and Biotechnology.

In the research, it was observed that the students discussed and produced different ideas about
socio-scientific issues and made suggestions for social problems. In this context, more attention
should be paid to socio-scientific issues in terms of raising individuals who think, criticize and
produce ideas in the future.

In the study, it was seen that the socio-scientific issues mentioned in the newspaper news attracted
the attention of the students. Therefore, students should be encouraged to read newspapers,
articles and journals containing socio-scientific issues.

This research was limited to 8th class students. The case-oriented station technique can be repeated
with students at different class levels.

The research was carried out in the science course. It is thought to be beneficial to apply it in
different courses.

This study is limited to a specific sample and is recommended to be applied in larger samples.

The number of stations that will appeal to each student in the classroom can be increased by
investigating the interests and abilities of the students in different studies related to the station
technique.

To implement these and similar activities in crowded classrooms, teachers should make a detailed
plan in advance and take precautions against negative situations in cooperation with the students.
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Turkish Version

Girig

Gunumuzde, bilim ve teknolojinin hizla gelismesiyle birlikte bu gelisime ayak uyduracak insan glicline
olan ihtiyacta her gegen glin artmaktadir. Bireylerin ¢agin gerektirdigi donanima sahip olabilmesi igin
bireyde merak uyandiran, arastirma, inceleme ve deney yapmalarina olanak saglayan, dogal cevreyi
tanima firsati veren bir fen egitimi énem kazanmistir (Yiiksel, 2017). Ogrencilere verilecek olan fen
egitimi, toplumumuzun ve gelecekteki vatandaglarimizin bilimsel okuryazarhgini artirma ihtiyacini
karsilamaldir (Cepni, 2014). Bu cercevede Ulkemizde fen 6gretim programlari ihtiyag, degisim ve
yeniliklere gore glincellenerek hazirlanmaktadir. 2013 yilinda Fen bilimleri 6gretim programina, ¢alisilan
konu ile ilgili eklenen amaglar sunlardir (MEB, 2013):

e Birey, cevre ve toplum arasindaki karsilikli etkilesimi fark etmek ve toplum, ekonomi, dogal kaynaklara
iliskin strdardlebilir kalkinma bilincini gelistirmektir.

e Glinlik yasam sorunlarina iliskin sorumluluk alinmasini ve bu sorunlari ¢ozmede fen bilimlerine iliskin
bilgi, bilimsel slire¢ becerileri ve diger yasam becerilerinin kullanilmasini saglamaktir.

e Sosyobilimsel konulari (SBK) kullanarak bilimsel diisinme aliskanliklari gelistirmektir.

2017 yilinda Fen bilimleri 6gretim programina, ¢alisilan konu ile ilgili eklenen amaglar sunlardir (MEB,
2017):

e Astronomi, biyoloji, fizik, kimya, yer ve gevre bilimleri ile fen ve mihendislik uygulamalari hakkinda
temel bilgiler kazandirmaktir.

¢ Sosyobilimsel konulari kullanarak muhakeme yetenegi, bilimsel disiinme aliskanliklari ve karar verme
becerileri gelistirmektir.

e Evrensel ahlak degerleri, milli ve kultirel degerler ile bilimsel etik ilkelerinin benimsenmesini
saglamaktir.

Fen bilimleri 6gretim programina, 2013 yilinda eklenen amaclar arasinda SBK ilk defa programda
dogrudan yer almakta olup bireyin bilimsel slire¢ becerilerinin yaninda toplumsal sorunlara ve bu
sorunlari ¢ézmeye karsi sorumluluk gelistirme amag¢ olarak eklenmistir. 2017 yilinda glincellenen
programda, konularin giinlik yasamla iliskilendirmesinin, evrensel ve milli degerlerin benimsenmesinin,
tartisma ve karar verme becerilerinin gelistirilmesinin amaglandigi gériilmektedir.

Programda adi gegen ve yapilacak ¢alismanin konusu olan SBK; fen bilimlerini temel alan, tartismali,
sosyal ikilemler iceren bilimsel ve sosyal konulardir (Ratcliffe & Grace, 2003; Sadler & Zeidler, 2005;
Topgu, Sadler & Yilmaz-Titlin, 2010). Ayrica sosyobilimsel konular dogasi geregi tartismali olmakla
birlikte tek bir sonucu olmayan ahlaki ve etik konulardir (Sadler & Zeidler, 2005). Bireylerin sosyobilimsel
bir konuda etkili karara ulasabilmesi, konunun olasi etik, ahlaki ve yasal sonuglarini birlikte
degerlendirmesi, elestirel diisinme becerilerinin gelisebilmesi icin sosyobilimsel konularin programda
ele alinmasinin gerekliligi ortaya ¢ikmaktadir (Cakirlar Altuntas, Yilmaz, & Duran, 2017). Bu bilgiler
1siginda fen derslerinde sosyobilimsel konularin ele alinmasinin hem 6grencinin kendi kisisel gelisimi icin
hem de toplumun gelisip ilerleyebilmesi icin olduk¢a 6nemli bir arag oldugu vurgulanabilir (Balkan Kiyici,
2008). Ozellikle fen bilimleri alanindaki tartismali sosyobilimsel konularda alinacak kararlar, toplumlarin
gelecegini ve belki de diinyamizin varligini stirdirmesini etkiledigi gercegi, bilimsel tartismalarda 6ne
slrilen iddialari, gerekgeleri, muhakeme ve arglimanlari elestirel olarak degerlendirebilecek ve bilimin
distinme yollarini kullanarak bilingli kararlar verebilecek bilim okuryazari bir toplum olusturmak icin
gereklilik olusturmustur (Sahin & Hacioglu, 2010).
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Arastirmada, SBK’larin 6gretimi icin uygun olarak gorilen 6rnek olay yontemi ve istasyon teknigi
birlikte kullaniimistir. Ornek olay yéntemi; konulari giinlik hayatla iliskilendirmeyi saglama, problem
¢6zme, karar verme, tartisma ve Ust diizey dusiinme becerileri gelistirme gibi sosyobilimsel konularin
O0gretimine yardimci olacak 6zelliklere sahip bir yontemdir. Bu yontem, bireylerin hem zihinsel hem de
duygusal yonden aktif katilimini gerektirir. Sinifta icinde cesitli iddialarin gekistigi, farkli haklarin ve goris
actlarinin tanimlanabildigi ahlaki ve sosyal igerikli ikilemlerin tartisilmasi, 6grencilerin bakis agisi
kazanmalarina bununla birlikte kendilerinin ahlaki anlayislarini sorgulamalarini gelistirdigi miilkemmel bir
firsattir (Aydin, 2007). Ornek olay yontemiyle kullanilacak olan istasyon teknigi; bitiin sinifin her
asamaya (her istasyonda) katki saglamasi yoluyla bir 6nceki grubun yaptiklarini ileri gétirmeyi 6greten
o6grenci merkezli bir tekniktir (Gozutok 2006, p. 256). Ayrica bu teknikte, konularin farkh zeka alanlarinda
yapilan etkinliklerle pekistirilmesi, yaraticilik ve ig birligi gibi 6zelliklerin ortaya ¢itkmasi amaglanmistir. Bir
icerik ve 6gretim yaklasimi ne kadar ¢ok becerinin gelisimine destek sagliyorsa o denli iyi ve kullaniimasi
elzem oldugu soylenebilir (Evren Yapicioglu, 2016).

Konu ve kazanimlara uygun olarak dogru secilen yontem ve teknik 6grencilerin potansiyellerini Gst
diizeyde ortaya koymak ve akademik basarilarini artirmak agisindan gerekli ve 6nemlidir. Bu ¢ergevede
yapilan arastirmanin, SBK’ larin konu yapisi dikkate alindiginda konularin 6gretimi igin uygun gorilen
ornek olay destekli istasyon tekniginin, 6grencilerin akademik basarisini artirmakla birlikte yapilan farkh
etkinliklerle 6grencileri derse ve konuya karsi giidilemek dolayisiyla fen dersine karsi motivasyonunu
artirmak ve 6grencilerin st dizey dusiinme becerilerinin gelismesine yardimci olmasi agisindan énemli
oldugu distinilmektedir. Ayrica SBK'lar ile ilgili yapilan g¢alismalar incelendiginde mevcut c¢alisma, SBK
ogretiminde iki farkh yontem ve teknigin birlikte kullanildigi bir ¢calisma olmasiyla diger ¢alismalardan
ayrilmakta ve literatire katki saglayacagi diisiinilmektedir.

Arastirmanin amaci, 8. sinif “Kuresel Isinma (K1), Strdurilebilir Kalkinma (SK), Biyoteknoloji (BT)”
sosyobilimsel konularin 6rnek olay destekli istasyon teknigi kullanilarak islenmesinin 6grencilerin
akademik basarisina ve fen dersini 6grenmeye yonelik motivasyonlarina katkisini arastirmaktir.

Bu arastirmada, arastirma amaglari dogrultusunda asagidaki 3 problem durumuna ¢6zim bulunmaya
calisilacaktir:

1. 8. sinif sosyobilimsel konularin (KI-SK-BT) 6rnek olay destekli istasyon teknigi kullanilarak
islenmesinin 6grencilerin akademik basarisina katkisi var midir?

2. 8. sinif sosyobilimsel konularin (KI-SK-BT) 6rnek olay destekli istasyon teknigi kullanilarak
islenmesinin 6grencilerin motivasyonuna katkisi var midir?

3. 8. sinif sosyobilimsel konularin (KI-SK-BT) 6&rnek olay destekli istasyon teknigi kullanilarak
islenmesinden sonra 6grencilerin uygulama ile ilgili gérusleri nelerdir?

Yontem
Arastirma Modeli

Arastirmada nitel ve nicel c¢alismalari iceren karma bir yontem kullanilmistir. Karma ydntem
yaklasimina gore her olay ve olgunun incelenmesi gereken nicel ve nitel boyutu vardir. Bu boyutlar
birlikte incelenerek toplanan verilerin birbirini destekleyip desteklemedigi gorilir. Karma yontemlerin
kullanilmasi konusunda tek bir yaklasim yoktur. Bazen arastirma desenlerinde nicel yontemler 6n plana
cikarken bazen nitel yontemler agirlikli olabilmektedir. Bazilarinda ise her iki yontem esit olarak
kullanilabilmektedir (Yildinm & Simsek, 2013). Yapilan arastirmada nicel veriler toplanip sonra nitel
verilerle desteklenmistir. Bu cercevede, karma yontem arastirma desenlerinden agiklayici desen
secilmistir. Aciklayici desen arastirmalarinda once nicel yontemlerle veriler toplanir daha sonra bu
verilerin analizinden yola ¢ikarak nitel veriler toplanir (Creswell & Plano-Clark, 2015). Bu yontemle
toplanan verilerin arastirmaya olan katkisi esit dizeydedir (Yildirnrm & Simsek, 2013). Nicel arastirma
yontemlerinden yari deneysel model kullaniimistir. Yapilan bir c¢alismanin yari deneysel olmasi,
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arastirmanin neden sonug iliskisini ortaya koyabilmesini ve ortaya koydugu bu sonucun benzer
sonuglarla genellenebilir olmasini gésterir (Can, 2013).

Arastirma icin Erzincan Binali Yildinm Universitesi, insan Arastirmalari Etik Kurulu’nun 01.02.2018
tarih ve 01/18 protokol numarali “arastirmanin yapilmasi etik agidan uygunluk” karari alinmistir. Etik
kurul karari da dikkate alinarak, kurumlar arasi yazismalar ile arastirmanin yapildigi okullarin bagh
bulundugu Milli Egitim Mdurluginden gerekli arastirma izni alinmistir.

Calisma Grubu

Arastirma, Dogu Anadolu’nun yaklasik 20.000 nifuslu bir ilgesinin 2 ortaokulunda okuyan 71
o0grenciden olusan 8. sinif 6grencileriyle gergeklestirilmistir. Her bir érnekleme birimine esit segilme
olasihgl vererek ornekleme alindigi yonteme basit segkisiz 6érnekleme yontemi denir (Blyukoztirk,
2013). Calisma grubu; ilgede bulunan 3 ortackuldan 2 ortaokul, okullarda bulunan 4 subeden de 2 sube
basit seckisiz 6rnekleme yontemi ile belirlenmistir. 71 6grenciden, 16 kiz 19 erkek olmak Uzere 35
6grenci deney grubunu, 17 kiz 19 erkek olmak tizere 36 6grenci ise kontrol grubunu olusturulmustur.

Veri Toplama Araglari

Verilen egitimin etkililigini 6lgmek amaciyla, gelistirilen Sosyobilimsel Konular Basari Testi (SBT) ve
dgrencilerin 6grenmeye yonelik motivasyonlarini 8lgmek amaciyla Fen Ogrenmeye Yénelik Motivasyon
Olgegi (FMO) (Dede & Yaman, 2008), kontrol ve deney gruplarina &n test -son test olarak uygulanmis ve
analiz edilmistir.

SBT Testi: Fen egitiminde, belirlenen kazanimlar dogrultusunda 6grencilerin basarilarini tespit etmek
icin nitelikli ve iyi hazirlanmis bir 8lcme aracina ihtiyag vardir. Ogrenci 6grenmelerini ortaya ¢ikarmakta
kullanilan birgok 6lgme araci olmakla birlikte zaman, hazirlama, objektiflik, kullanishlik ve sinif ortaminda
kolayca uygulamak agisindan ¢oktan se¢meli testler ayri bir 6neme sahiptir (Ayvaci & Durmus, 2016). Bu
gercevede arastirmada, 8. sinif “Canlilar ve Enerji iliskileri initesinde SBK kapsaminda yer alan “Kiiresel
Isinma, Surdirilebilir Kalkinma, Biyoteknoloji” konulari iceren c¢oktan se¢me sorular SBT olarak
gelistirilmistir. Gegerlilik bir 6lgme aracinda bulunmasi gereken en 6nemli 6zelliklerden biridir. En genel
ve klasik tanimiyla gegerlilik; 6lgme aracinin 6lgmek istedigi 6zelligi baska degiskenler karistirmadan
olcebilme derecesidir. Bir testin gecerliligini belirleme yontemi, testin kapsamini analiz etmeyi, testten
elde edilen puanlarla uygun bir oOlgltten elde edilen puanlari karsilastirmayi, teste 6lgllmek istenen
yapinin arastiriimasini icerir (Atilgan, Kan & Dogan, 2009). Arastirmada basari testini kapsam gegerliligini
saglamak agisindan belirtke tablosu hazirlanmis ayrica uzman goérusleri alinmistir.

SBT soru havuzu olusturmak igin, tniteyle alakali gesitli kaynaklar taranmistir. MEB tarafindan yapilan
deneme sinavlarindan, MEB tarafindan onaylanmig fen bilimleri ders kitaplarindan, farkl yayinevlerinin
testlerinden Unitenin kazanim sayilari ve ders saatleri dikkate alinarak zorluk duzeyleri farkli sorular
secilmistir. Secilen 43 soru; 2 Ogretim Uyesi, 2 fen bilimleri 6gretmeni goristine sunulmustur.
Uzmanlardan alinan goérus ve degerlendirmeler sonucunda bazi sorular gikarilarak 38 soruluk pilot basari
testi olusturulmustur. Pilot basari testi, arastirmanin yapilacag ilgili yerlesim yerinin iki farkli lisesinde
okuyan 85 adet 9. sinif 6grencisine uygulanmistir. Pilot uygulama sonucunda yapi gecerliligi saglama
acisindan testte bulunan her madde analiz edilmistir. Yapi gegerliligi, testten elde edilen puanlarin testin
olgtiginid varsaydigi kavrami yani yapiyl gercekte ne derece olgtugi ile ilgilidir (BlyuUkozturk, 2013).
Madde ayirt edicilik indeksi (-1.00 ile +1.00) arasinda degismekle birlikte ayirt ediciligi .20 altinda olan
maddeler ayirt etme oranlari diisiik oldugu igin testten gikarilmalidir (Giler, 2011). Bu nedenle, testte
yer alan ayirt edicilik indeksi .20 altinda olan 11 tane (5, 11, 16, 20, 23, 28, 30, 31, 35, 37, 38) madde
ayirt edici olmadigindan testten cikarilmistir. Madde ayirt ediciligi .20 -.30 arasinda bulunan 2 tane (10,
18) madde, bir fen egitimi uzmani ve bir arastirmacinin degerlendirmeleri sonucu celdiricileri
diizeltilerek testte kullanilmistir. ideal bir basari testinde sorularin ortalama giigliik indeksi .50 civarinda
olmalidir (Giiler,2011). Testtin ortalama gi¢ligi .50 olup ¢ok kolay olan 8 tane (1, 2, 3, 6, 8, 14, 15, 22)
madde testten c¢ikarilmistir. Madde analizi sirecinde, madde glgclik ve ayirt edicilik degerleri
belirlendikten sonra bazi sorular testten ¢ikarilarak 19 maddeden olusan nihai basari testi
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olusturulmustur. Mevcut arastirmada, tek uygulamaya dayali yontem (KR-20) kullanildi. Kuder &
Richardson (1937), her maddenin birbiriyle paralel, ayni ortam ve varyansa sahip oldugu varsayimindan
hareketle KR-20 formilini gelistirmistir (Atilgan et al. 2009). Mevcut arastirmada, basari testinin
gluvenirliligini tespit etmek icin i¢ tutarlilk analizi yapilarak pilot testin KR-20 degeri .70 bulundu.
Guvenirlik katsayisi .70 ve Uzeri olan testler genel olarak yeterli giivenirlige sahip olarak kabul edilir
(Fraenkel & Wallen, 2009 akt. Oztiirk & Alper, 2019). Bu sonuca gore, testin iyi ayirt edici ve orta
giclikte olmakla birlikte glivenilir oldugu soylenebilir (Kan, 2008; Kiicikahmet, 2002; Tekin, 2004).

FMO Testi: Ogrencilerinin fen 6grenmeye ydnelik motivasyon diizeylerini tespit etmek igin Dede ve
Yaman (2008) tarafindan gelistirilen FMO kullanilmistir. Arastirmacilar motivasyon &lgeginin én
uygulamalarini 421 6grenci Uzerinde gergeklestirmiglerdir. 23 maddeden olusan 6lgegin gegerliligini
belirlemek amaciyla agimlayici faktor analizi yapilarak 6lgegin toplam varyansin %47’sini agiklayan;
“Arastirma yapmaya yonelik motivasyon”, “Performansa yonelik motivasyon”, “iletisime yonelik
motivasyon”, “isbirlikli 5grenmeye yonelik motivasyon”, “Katilima ydnelik motivasyon” olmak {izere bes
faktodr altinda toplandigi gorilmistir. Olgegin faktorlerine iliskin agiklanan varyans degerlerini birinci
faktor icin %21.37, ikinci faktor icin %7.88, Uglincl faktor icin %7.27, dérdinciu faktor icin % 5.88 ve
besinci faktor icin % 4.76 olarak bulunmustur. Ayrica likert tipli bu 6lgegin Cronbach Alfa degeri .80
olarak bulunmustur (Dede & Yaman, 2008).

Nitel gériismeler: Yapilan ¢alismayi O6grenci gorisleri ve yorumlariyla desteklemek amaciyla nitel
arastirma yontemi olan yapilandiriimamis goriisme tercih edilmistir. Yapilandirilmamis goérismeler,
arastirmaciya konuyla ilgili maddelerin sorulmasinda biyik serbestlik saglar. Sorular ve siralamasi sabit
degildir, gbrisme sirasinda degistirilebilir 6zelliktedir. Bu yéntemde, zengin ve yeterli bilgi toplamak
hedeflenmektedir (Blyukoztlrk, 2013). Yapilandirilmamis goriisme, daha ¢ok sohbet tarzinda gegcmekle
birlikte agik uglu ve esnek sorulardan olusur (Merriam, 2013). Ayrica sohbet tarzi bu goriismeler, duruma
ve gorisllen bireysel farkliliklara uyum saglama agisindan arastirmaciya yardimci olur (Yildirm &
Simsek, 2013). Yapilandinimamis gorisme, belirtilen o6zellikler ¢ergevesinde arastirmaya katki
saglayacagi duslnildigi icin tercih edilmistir. Goriisme amaciyla; fen basarisi disik (n=3), fen basarisi
orta (n=5), fen basarisi yiiksek (n=3) olmak tizere toplam 11 6grenci gonilltlik esas alinarak segilmistir.
insan arastirmalari etik kurulu karari geregi belirlenen dgrencilerin velilerinden gerekli onaylar alinmustir.
Ogrencilere 6ncelikle calismanin amacindan bahsedilmis, degerlendirme, not verme amaciyla
yapilmadigi isimlerin sakh kalacagi belirtilmistir. Goriisme yapilmadan 6nce 6grencilere, arastirmayla
ilgili temel kavramlar hatirlatilip dislincelerinin yazilmasi istenmistir. Bu sayede, 6grencilerin gériisme
sirasinda dugsiincelerine ifade ederken zorlanmalari, heyecanlanmalari, konu disina ¢ikmalari
engellenmeye calisiimistir. Gériismeler deney grubu 6grencileriyle gergeklestirilmistir. Bir ders saatinde
(40 dk) dogrudan arastirmaci tarafindan 6grencilerin cevaplari kagit kalem kullanilarak kaydedilmistir.
Her bir 6grenciyle ayri ayri gorisilmus birbirlerinden etkilenmeleri engellenmistir. Gériismeler birkag
kez tekrarlanarak goriisme sirasinda gelisen 6nemli olarak goérilen ifadeler tespit edilmistir. Ayrica
ogrencileri yonlendirilebilecek davranislardan kaginilmis goérusleri degistiriimeden kaydedilmistir.
Ogrencilerin isimleri verilmeden numaralandirarak kodlanmistir.

Verilerin Toplanmasi

Arastirma siirecinin basinda deney ve kontrol gruplarina SBT ve FMO testleri, &n test olarak
uygulanmistir. Daha sonra 3 hafta boyunca deney gruplar ile 6rnek olay destekli istasyon teknigi,
Kontrol gruplariyla ise MEB tarafindan hazirlanan program cergevesinde ders islenmistir. SBT ve FMO
testleri derslerin bitiminde deney ve kontrol gruplarina son test olarak uygulanmistir. Ornek olay destekli
istasyon teknigi uygulamasi icin; kazanimlar, siniflarin fiziki 6zellikleri ve mevcutlari dikkate alinarak 2
saatlik calismalar icin 4 istasyon olusturulmustur. istasyonlara 6grenciler heterojen olarak dagitiimis ve
her bir istasyon icin baskan secilmistir. Ogrenciler 6rnek olay ve istasyon teknigi hakkinda
bilgilendirilerek 6rnek uygulama yapilmistir. Ornek olay icin kazanimla alakali bir internet haberi
bulunarak, haberle ilgili sorular olusturulmus ve her bir istasyonda bulunmasi agisindan 12 6érnek olayla
birlikte yine 6rnek olayi anlamayi kolaylastiran, pekistiren farkli istasyon etkinlikleri (afis, deney, resim...)
hazirlanmistir. Ayni zamanda 6rnek olaylar istasyonlarda pekistirilmesi istenen konular icin gerekli
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bilgileri icerdiginden konularla alakali bilgilerin istasyonlarda yer verilmesine gerek kalmamistir. Ornek
olay ve calisma kagitlari yénergelerle birlikte tamamlanip her bir istasyona isim verilmistir. istasyonlarda
yapilacak etkinlikler i¢in gerekli malzeme listesi gikarilmis ve temin edilmistir. Arastirmaci 6gretmenin
rehberliginde, gruplar her istasyonda 15 dakika calismis siire bitiminde diger istasyonlara gegmislerdir.
Gruplar, istasyonlara ornek olaylar (gazete haberleri) okuyarak baslamis 6rnek olaylarla ilgili sorular
cevaplandirdiktan sonra ayni konuyla ilgili etkinlikler yapmislardir. Calismalar sonunda kalan sirede
ortaya ¢ikan Urtinler sergilenmis ve yorumlanmistir.

Verilerin Analizi

Arastirma siirecinin basinda deney ve kontrol gruplarina 6n test ve son test olarak uygulanan SBT ve
FMO test sonuglari istatistiksel programlarla analiz edilmistir. Analiz siirecinden nce SBT ve FMO 6n test
ve son test puanlarinin dagiliminin normalligi tespit edilmistir. 50’den biiylik 6érneklemlerde Kolmogorov-
Smirnov normallik testinin kullaniimasi 6nerilmektedir (Buylkoztiirk, 2013). Arastirmanin 6rneklemi
50’den biyik oldugu icin Kolmogorov- Smirnov testi kullanilmistir. Analiz sonuglari Tablo 1’de
gosterilmistir.

Tablo 1.

On Test ve Son Test Verilerinin Normallik Testi Sonugclari.

Alt boyutlar Test istatistik ss p

Sosyobilimsel Konular Basari Testi On .09 71 .09
Son .08 71 .18

Fen Ogrenmeye Yonelik Motivasyon Olcegi On .08 71 .20
Son .08 71 .20

Tablo 1'de analiz sonuglarina bakildiginda 6n test ve son test puanlarinin normal dagildig
gorulmektedir (p>.05). Bu nedenle, verilerin analizinde parametrik testlerden olan t testinden
yararlaniimistir.

Nitel verilerin analizinde ise igerik analiz teknigi kullaniimis, veriler kod ve kategori olusturularak
incelenmistir. Sosyobilimsel konular hakkinda 6grenci gorislerine ait 4 kategori 15 kod, istasyon teknigi
ile ilgili gorugslere ait 4 kategori 22 kod, 6rnek olay yontemi ile ilgili gorislere ait 2 kategori 11 kod
olusturulmustur. Ayrica veriler baska bir uzmana belirlenen temalar altinda kodlatiimis alinan sonuglara
gore “Gorls Birligi” ve “Gorus Ayrihgl” olan maddeler tespit edilmistir. Elde edilen kodlar Miles ve
Huberman’in (1994) 6nerdigi Guvenirlik= (Go6rus Birligi) / (Gorus Birligi + Gorus Ayrihgl) formalu ile
hesaplanmistir. Uyusum ylzdesi %81.00 bulunarak yiizdenin %70.00'in Uzerinde (Miles & Huberman,
1994) olmasi nedeniyle glvenilir bulunmustur. Ayrica arastirmada yonteminin ve sirecin ayrintili
betimlenmesi, bulgularin dogrudan alintilarla verilmesi ve uzman incelemesiyle gecerlilik saglanmaya
calisiimistir.

Bulgular

Bu arastirma icin hazirlanan SBT, FMO uygulamalarindan elde edilen verilere ait bulgular ve yapilan
goriismelerle ilgili bulgular yer almaktadir.

SBT Testinden Elde Edilen Bulgular

Arastirmada, deney ve kontrol gruplarina ¢alismada yer alan konulara baslamadan 6nce SBT
uygulandi. SBT ortalamalariyla elde edilen bagimsiz 6rneklem t testi Tablo 2’ de gosterilmistir.

Tablo 2.

Deney ve Kontrol Gruplarin On Test T Testi Puanlarinin Karsilastirmasi.

Test Grup N x ss sd t p

On test puanlari Kontrol grubu 35 8.69 3.16 69 -1.24 .22
Deney grubu 36 9.50 2.26
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Bagimsiz érneklem t testi, kontrol grubu 6n test puan ortalamasi (Xx=8.69) ile deney grubu on test
puan ortalamasi (x=9.50) arasinda anlaml bir fark gérilmemistir (p>.05). Deney ve kontrol gruplarindaki
Ogrencilerin 6n test ve son test SBT ortalamalarini karsilagtirmak amaciyla bagimli érneklem t testi
yapilmistir. Sonuglar Tablo 3’ de gosterilmistir.

Tablo 3.

Deney ve Kontrol Grubu On Test- Son Test Bagimli Ornekler T Testi Sonuglari.

Grup Test N X ss sd t o]

Kontrol grubu On test 35 8.51 3.02 34 -8.28 .00
Son test 35 10.11 3.39

Deney grubu On test 36 9.50 2.26 35 -20.69 .00
Son test 36 14.72 2.51

Kontrol grubunda konulara baslamadan 6nce yapilan 6n test SBT ortalamasi (Xs,=8.51) ile konular
islendikten sonraki son test SBT ortalamasi (X,,,=10.11) arasinda anlamh fark oldugu gorilmustir (t=-
8.28 p<.05). Ayni sekilde deney grubunda 6n test SBT ortalamasi (X3, =9.50) ile son test SBT ortalamasi
(Xson=14.72) arasinda anlamli fark oldugu gorulmistir (t=-20.69 p<.05). Kontrol ve deney gruplarinda
uygulanan yontemlerin hangisinin daha etkili oldugunu belirlemek igin gruplarin son test ortalamalari
arasinda bagimsiz érneklem t testi yapilmistir. Sonuglar Tablo 4’ de gosterilmistir.

Tablo 4.

Deney ve Kontrol Gruplari SBT Son Test Puan Ortalamalari Bagimsiz Ornekler T Testi Sonuglari.

Test Grup N x ss sd t p

Son test puanlari Kontrol grubu 36 10.11 3.34 70 -6.61 .00
Deney grubu 36 14.72 2.51

Yapilan bagimsiz 6rneklem t testinde kontrol grubu son test ortalamasi (x=10.11) ile deney grubu son
test ortalamasi (X=14.72) arasinda deney grubu lehine anlamli fark bulunmustur (t=-6.61 p<.05).

FMO Elde Edilen Bulgular

Arastirmada, deney ve kontrol gruplarina calismada yer alan konulara baslamadan énce FMO
uygulanmistir. FMO ortalamalariyla elde edilen bagimsiz 6rneklem t testi Tablo 5’ de g&sterilmistir.

Tablo 5.

Deney ve Kontrol Grubu FMO On Test Bagimsiz Ornekler T Testi Sonucu.

Test Grup N x ss sd t p

On test puanlari Kontrol grubu 35 95.36 13.72 69 .69 .49
Deney grubu 36 93.38 10.40

Bagimsiz drneklem t testi kontrol grubu 6n test FMO ortalamasi (x=95.36) deney grubu 6n test FMO
ortalamasindan (X=93.38) daha fazla olsa da istatistiksel olarak anlaml bir fark gorilmemistir (t=.687
p>.05). Deney ve kontrol gruplarindaki 6grencilerin &n test ve son test FMO ortalamalarini karsilastirmak
amaciyla bagimh érneklem t testi yapilmistir. Sonuglar Tablo 6" de gosterilmistir.

Tablo 6.

Deney Ve Kontrol Grubu FMO On Test Son Test Puan Ortalamalari Bagimli Ornekler T Testi Sonucu.

Grup Test N x ss sd t p

Kontrol grubu On test 35 95.31 10.64 34 .08 .93
Son test 35 95.14 13.85

Deney grubu On test 36 93.38 8.21 35 2.34 .03
Son test 36 98.08 10.40
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Bagimli 6rneklem t testi sonuglarinda kontrol gruplarindaki 6grencilerin 6n test ortalamasi (x=95.31)
ile son test ortalamasi (X=95.14) arasinda istatistiksel olarak fark gérilmemistir (t=.08 p>.05). Bagiml
orneklem t testi sonuglarinda deney gruplarindaki 6grencilerin 6n test ortalamasi (x=93.38) ile son test
ortalamasi (X=98.08) arasinda son test ortalamasi lehine anlamli fark gérulmistir (t=2.34 p<.05). Kontrol
ve deney gruplarinda uygulanan yontemlerin fen 6grenmeye yonelik motivasyona etkisini karsilastirmak
icin gruplarin son test ortalamalari arasinda bagimsiz 6rneklem t testi yapilmistir. Sonuglar Tablo 7’ da
gosterilmistir.

Tablo 7.

Deney ve Kontrol Gruplari FMO Son Test Puan Ortalamalari Bagimsiz Ornekler T Testi Sonucu.

Test Grup N x ss sd t p

Son test puanlari Kontrol grubu 36 95.61 10.64 70 -1.10 .27
Deney grubu 36 98.08 8.21

Yapilan bagimsiz érneklem t testinde deney grubu son test ortalamasi (X=98.08) kontrol grubu son
test ortalamasindan (X=95.61) daha fazla olsa da istatistiksel olarak anlamli fark olusmamustir (t=-1.10
p>.05).

Nitel Verilerden Elde Edilen Bulgular
Sosyobilimsel konular hakkinda 6grenci goriislerine ait 4 kategori 15 kod olusturulmustur.

Konu kategorisinde; Ogrencilerin goériisme sirasinda degindikleri konular yer almaktadir. Bu
kategoride; kiresel 1sinma, strdirilebilir kalkinma ve biyoteknoloji olmak lizere 3 kod bulunmaktadir.7
Ogrenci (%63.00) kuresel 1sinma, 3 6grenci (%27.00) surdurilebilir kalkinma ve 9 68renci (%81.00)
biyoteknoloji ile ilgili gérislerini ifade etmislerdir. O,'nolu 6grenci “..kiiresel isinma sonucu buzullar
eriyor ve oradaki hayvanlar yasamlari tehlikeye giriyor. Bunu engellemek bizim yani insanlarin elinde”
seklinde goris bildirmistir. Os'nolu égrenci “..biyoteknolojinin yararlarini, zararlarini, kullanildigi yerleri
6grendik. Mesela yararli olarak yiyeceklerin raf 6mriiniin uzamasi, hastaliklarin tedavisi érnek verilebilir”
seklinde goris bildirmistir.

Biligsel kategorisinde; bilgi, arastirma, farkh fikirler, yararli ve o6nemli olmak Uzere 5 kod
olusturulmustur. 3 6grenci (%27.00) bilgi,1 68renci (%9) arastirma, 2 68renci (%18.00) farkli fikirler, 4
dgrenci (%36.00) yararh, 2 6grenci (%18.00) énemli ifadeler iceren gériisler belirtmislerdir. 0;'nolu
o6grenci “...sosyobilimsel konular iizerine konustuk, fikir alisverisi yaptik bence ¢ok yararl oldu” seklinde
goris bildirmistir.

Duyussal kategoride; ilgi gekici ve eglenceli olmak iizere 2 kod bulunmaktadir. 2 dgrenci (%18.00) ilgi
gekici, 2 6grenci (%18.00) ise eglenceli ifadeler iceren goriisler ifade etmislerdir. O;;’nolu dgrenci
“...konular bana ilgi ¢ekici geldi. Farkli oldugu igin sikiimadim” seklinde gorus bildirmistir.

Oneri kategorisinde; Toplumsal calisma, Cevre koruma, Bilinglendirme, Geri dénisiim, Enerji
tasarrufu olmak Uzere 5 kod bulunmaktadir. 1 6grenci (%9.00) toplumsal ¢alisma, 4 6grenci (%36.00)
cevre koruma, 1 6grenci (%9.00) bilinglendirme, 3 6grenci (%27.00) geri doniisiim, 3 6grenci (%27.00)
enerji tasarrufu ifadeler iceren gorusler belirtmislerdir.

O¢'nolu &grenci “...kaditlarin geri déniistiiriilmesiyle ada¢ kesimi aza indirilebilir. insanlar geri
déniisiim kutularina her giin bir ya da birka¢ tane kullanilmis ise yaramayan kaditlari atsalar
diinyamizdaki adaclarin yarisi bizim sayemizde kurtulmus olur” seklinde gériis bildirmistir. Os’nolu
ogrenci “..sosyobilimsel konular okul disinda toplumsal alanlarda anlatiimali bence. Mesela kiiresel
issnmanin zararlari konferanslarla anlatiilmali. Béylece insanlar égrendiklerini uygulayarak canlilarin

yasamlarini kurtarmak icin ¢calismalar yapabilir” seklinde goris bildirmistir.

istasyon teknigi ile ilgili goriislere ait 3 kategori 22 kod olusturulmustur.
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istasyon kategorisi; 6grencilerin en begendigi istasyonlari icermektedir. Bu kategoride Deney,
Tasarim, Afis ve Resim olmak Uzere 4 kod bulunmaktadir. 6 6grenci (%54.00) deney, 3 6grenci (%27.00)
tasarim, 1 6grenci (%9.00) afis, 1 6grenci (%9.00) resim istasyonunu en ¢ok begendigini séylemistir.

Og'nolu dgrenci “..en ¢ok sevdigim deney yapmak oldu. Ciinkii bir seyleri gézlemleyerek ve arastirarak
6grenmeyi ¢cok severim” seklinde goris bildirmistir.

Tablo 8.
Sosyobilimsel Konular ile ilgili Gériislere Ait Kod ve Kategoriler.
Kategori Kod f % Kod isim
Konu Kiiresel 1sinma 7 63.00 0,, 0,4, O 0, 04, 010, 011
Surdurilebilir kalkinma 3 27.00 0,, 04 04
Biyoteknoloji 9 81.00 0, 0,, 0,4, O, 05, Og, O, 044, 011
Bilissel Bilgi 3 27.00 0, 6, 0,
Arastirma 1 9.00 Oy
Farkli fikirler 2 18.00 04, 0,
Yararli 4 36.00 0y, O, O, 044
Onemli 2 18.00 O, Oy
Duyussal ilgi cekici 2 18.00 0, Oy,
Eglenceli 2 18.00 0O, O,
Oneri Toplumsal ¢alisma 1 9.00 O,
Cevre koruma 4 36.00 0,, 0,4 Os, 01
Bilinglendirme 1 9.00 O,
Geri déniisiim 3 27.00 0, 0, 04
Enerji tasarrufu 3 27.00 0, O, 044
Tablo 9.
istasyon Teknidi ile ilgili Gériislere Ait Kod ve Kategoriler.
Kategori Kod f % Kod isim
istasyon Deney 6 54.00 O, O, O Os, 04, 016
Tasarim 3 27.00 0, 0,0,
Afis 1 9.00 0,
Resim 1 9.00 0Oy
Olumlu Kalici 6grenme 2 18.00 0, O-
Bilgi 3 27.00 0, 0;, O
Yararh 3 27.00 0,, O, 041
Etkili 1 9.00 0,
Grup calismasi 5 45.00 0,, O,, Os, 0, O4
Sorumluluk 1 9.00 0,
Gruba katki 1 9.00 0,
Eglenceli 3 27.00 0, 0, 04
Paylasim 3 27.00 0, 0, O
Farkh etkinlikler 1 9.00 Oq
Hosuma gitti 2 18.00 0s, Oq
Olumsuz Yarim kalma 2 18.00 0, Oy
Ortak karar 1 9.00 O,
Yer degistirme 2 18.00 03, Oy

Olumlu kategorisi; istasyon teknigi ile ilgili olumlu ifadeleri icermektedir. Bu kategoride; Kalici
6grenme, Bilgi, Yararh, Etkili, Grup c¢alismasi, Sorumluluk, Gruba katki, Eglenceli, Paylasim, Farkli
etkinlikler, Hosuma gitti olmak Ulzere 11 kod bulunmaktadir. 2 06grenci (%18.00) kalici 6grenme
sagladigini, 3 6grenci (%27.00) bilgi verici teknik oldugunu, 3 6grenci (%27.00) istasyonlarin konuyu
o6grenmelerinde yararli oldugunu, 1 6grenci (%9.00) etkili 5grenme gergeklestirdigini, 5 6grenci (%45.00)
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bu teknikte grup calismalarini ¢ok sevdiklerini, 1 6grenci (%9.00) istasyon tekniginin sorumluluk
sagladigini, 1 6grenci (%9.00) herkesin gruba katki sagladigini, 3 6grenci (%27.00) istasyonlari eglenceli
buldugunu, 3 6grenci (%27.00) grup icinde paylasimi artirdigini, 1 6grenci (%9.00) istasyonlarda farkli
etkinlikler yapildigini, 2 6grenci (%18) ise istasyon tekniginin hosuna gittigini belirtmistir. 0,’nolu égrenci
“..grup ¢ahsmalarini seviyorum ¢iinkii bana gére sorumluluk gerektiriyor. Arkadaslarim gruba katki
sagliyorsa benim de katkim olsun diyorum ayrica sadece hoca anlatsaydi belki de anlamazdim ama simdi
yapti§imiz calisma aklima geldidi icin konulari unutmuyorum?” seklinde géris bildirmistir. O,’nolu dgrenci
“..istasyonlar sayesinde konular aklimda daha iyi kaldi, ders daha ¢abuk, anlamli ve eglenceli gegti”
seklinde gorus bildirmistir.

Olumsuz kategorisinde; 6grencilerin istasyon teknigi ile ilgili begenmedikleri, hoslarina gitmeyen
olumsuz ifadeler bulunmaktadir. Bu kategoride yarim kalma, ortak karar ve yer degistirme olmak lzere 3
kod bulunmaktadir. 2 6grenci (%18.00) bir istasyon tam bitmeden digerine gecilmesinden rahatsiz olup
yarim kaldigini, 1 6grenci (%9.00) bireysel karar vermek istedigi icin ortak kararlardan hoslanmadigini, 2
dgrenci (%18.00) siirekli yer degistirmeyi ugrastirici bulduklarini séylemislerdir. O;'nolu &grenci “..bir
istasyona basladim mi sonuna kadar bitirmek isterdim. Ama biz siirekli yer degistirdik.” seklinde goris
bildirmistir. O;'nolu 6grenci “...grupca karar aldik ama ben tek calismayi seviyorum o zaman kararlarimin
baskalari tarafindan onaylanmasina gerek kalmaz” seklinde gorus bildirmistir.

Tablo 10.

Ornek Olay Yéntemi lle llgili Gériislere Ait Kod ve Kategoriler.

Kategori Kod f % Kod isim

Yéntem Farkli fikirler 3 27.00 00,0,
Grup galismasi 5 45.00 0, 0, 0s, 0, Oy
Bilgi 3 27.00 0 0, 0y
Yararh 2 18.00 O, O,
Karar verme 2 18.00 0O, 04

Ornek olaylar Haberler 3 27.00 O, 0s 0,
Yeni bilgiler 2 18.00 0, 0;
Ginlik hayat 4 36.00 O, 0, 0, 010
Yénlendirici 2 18.00 0; 0y
ilgi cekici 4 36.00 0, 04 0, 04
Bilinglenme 2 18.00 O, Og

Ornek olay yéntemi ile ilgili gériislere ait 2 kategori 11 kod olusturuldu.

Yontem kategorisi; 6rnek olay yontemi ile ilgili 6grenci gorislerini icermektedir. Farkh fikirler, grup
¢alismasi, bilgi, yararli, karar verme olmak lizere 5 kod bulunmaktadir. 3 6grenci (%27.00) bu yontem
sayesinde farkli fikirlerin dile getirildigini, 5 6grenci (%45.00) grup c¢alismasiyla 6rnek olaylarin
incelenmesinin eglenceli oldugunu, 3 6grenci (%27.00) yontemin bilgi edinmeyi sagladigini, 2 6grenci
(%18) yararli galismalar yapildigini, 2 6grenci (%18.00) bu yéntemde karar vermenin énemli oldugunu
belirtmistir. O4/nolu &grenci “..gruptaki arkadaslarimiz farkh farkli fikirlerini séyledi. Herkesin
diisiincelerini duymak hosuma gidiyor” seklinde gorus bildirmistir.

Ornek olay kategorisi; yéntem icin secilen drnek olaylar hakkinda égrenci gérislerini icermektedir. 3
O0grenci (%27.00) 6rnek olaylarin gazete haberlerinden olusmasini etkili bulurken, 2 6grenci (%18.00)
ornek olaylar sayesinde daha 6nce duymadigi bilgiler edindigini vurgulamistir. 4 6grenci (%36.00) 6rnek
olaylarin giunlik hayatta yasanan olaylardan olusmasini dikkat gekici bulmustur. 2 6grenci (%18.00)
ornek olaylarin verilen sorulari cevaplandirmak igin yonlendirici oldugunu, 4 6grenci (%36.00) 6rnek
olaylarin ilgi gekici oldugunu, 2 6grenci (%18.00) 6rnek olaylarin toplum konusunda bilinglenmeyi

«

sagladigini belirtmistir. Os'nolu dgrenci “..gazete haberlerinde hi¢ duymadigim gérmedigim haberlerle

bilgi sahibi oldum” seklinde goriis bildirmistir. O;'nolu &grenci “..giinlik hayatimizda gériilen ilging
haberler vardi. Bu haberler ilgimi ¢ektigi icin dikkatim dagilmadi” seklinde goris bildirmistir.
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Tartisma, Sonug ve Oneriler
SBT Testinden Elde Edilen Bulgulara iliskin Sonuglar

“8. sinif Sosyobilimsel konularin (KI-SK-BT) 6rnek olay destekli istasyon teknigi kullanilarak
islenmesinin 6grencilerin akademik basarisina etkisi var midir” problemi igin yapilan SBT deney ve
kontrol grubu 6n test sonuglarinda anlamli fark goriilmemistir. Bu durum 6grencilerin hazir bulunusluk
ve bilgi dizeylerinin birbirine yakin oldugunu goéstermektedir. Benzer sekilde, Albayrak (2016) ve
Aydemir (2010) yaptiklari calismalarda, gruplarin 6n-test basari puan ortalamalarinin arasinda anlaml
bir fark olmadigi géralmustdr.

Deney ve kontrol grubunda, 6n test ve son test SBT ortalamalari arasinda yapilan bagimli 6rneklem t
testi sonucunda son test lehine anlamli fark oldugu bulunmasi; 8. sinif sosyobilimsel konularin (KI, SK ve
BT) 6gretiminde hem MEB’in 6n gordigl program hem de ornek olay destekli istasyon teknigi etkili
oldugunu géstermektedir. Ornek olay yéntemi (ibrahimoglu, 2010; Sancar, 2010) ve istasyon tekniginin
(Albayrak, 2016; Cakmak, 2018; Koca, 2018; Yiksel, 2017) kullanildigi arastirmalarda, mevcut ¢alismayla
benzer sonuglara ulasildigl gériilmektedir.

Kontrol ve deney gruplarinda uygulanan yéntemlerin hangisinin daha etkili oldugunu belirlemek igin
gruplarin son test ortalamalari arasinda yapilan bagimsiz 6rneklem t testi sonuglari, arastirmada
kullanilan 6rnek olay destekli istasyon tekniginin 8. sinif sosyobilimsel konularda (KI, SK, BT), MEB’in
mevcut programindan akademik basariyi daha fazla artirdigini ve 6gretimde daha etkili oldugunu
gostermistir. Ornek olay yénteminin, dgrencilerin akademik basarisini olumlu etkiledigi mevcut ¢alisma
yapilan diger calismalarla desteklenmistir (Adali, 2005; Cakir, 2002; Herreid, 1994; ibrahimoglu, 2010;
Pehlivanlar, 2005; Stepien & Gallager, 1993; Ugur, 2007; Yalginkaya, 2010). Konuyla ilgili yapilan
calismalardan elde edilen sonuglar bu ¢alismanin sonuglarina paralel oldugu gériilmektedir. ibrahimoglu
(2010) yaptigi galismada sosyal bilgiler dersinde 6rnek olay yontemi kullaniminin akademik basariyi
artirdig sonucuna ulasmistir. Yalginkaya (2010), 6rnek olaya dayali 6grenme modelinin geleneksel
yonteme kiyasla 6grencilerin kavram yanilgilarini gidermede etkili bir yontem oldugu sonucuna
varmistir. Literatlir incelendiginde istasyon teknigi ile yapilan calismalarin da akademik basariyi ve
o6gretimi olumlu etkiledigi gorilmektedir (Albayrak, 2016; Arslan, 2017; Aydemir, 2010; Avci, 2015;
Benek, 2012; Cakmak, 2018; Demir, 2008; Demirors, 2007; Erdagi, 2014; Farkas, 2002; Frailing, 1982;
Glnes, 2009; Kara Ekemen, 2017; Koca, 2018; Mergen, 2011; Robert, 1999; Yiksel, 2017).

FMO Olceginden Elde Edilen Bulgulara iliskin Sonuglar

“8. sinif Sosyobilimsel Konularin (KI-SK-BT) o6rnek olay destekli istasyon teknigi kullanilarak
islenmesinin dgrencilerin motivasyonuna etkisi var midir?” alt probleminde FMO deney ve kontrol
grubunda yer alan 6grencilerin 6n test ortalamalarinin karsilastirildigi t testi sonuglarina gore gruplar
arasinda anlamli bir farkhlik bulunmamistir (p>.05). Kontrol grubu ve deney gruplarindaki 6grencilerin
FMO 6n test — son test puanlarinin karsilastirildigi bagimli érnekler t testi sonuclarina gére deney
grubunda (p<.05) anlamli fark bulunurken kontrol grubunda (p>.05) yer alan &grencilerin puanlari
arasinda anlamli bir farklilik gorilmemistir. Bu durum, derste kullanilan yontem ve teknikle birlikte
yapilan etkinliklerin ve is birligi ile galismanin, deney grubu 6grencilerinin fen dersine 6§renmeye yonelik
motivasyonunu artirdigini  gdstermektedir. Literatir incelendiginde benzer sonuglar oldugu
goriilmektedir (Akilli et al., 2017; Aytekin, 2018; Eilks, 2002; inel, 2012; Oksal, 2014; Ozaydin Ozkara,
2016; Yakar, 2017; Yildiran Sénmez, 2015).

Eilks (2002), kimya dersinde uyguladigi istasyon tekniginin 6grencilerin motivasyonunu artirdigi
sonucuna ulasmistir. Bu duruma is birligi ile 6grenmenin etkisi oldugunu belirtmistir. Yakar (2017),
sosyobilimsel konulara yonelik olarak sokratik sorgulama teknigi kullandigi tezinde, deney grubu
ogrencilerinin daha yiksek motivasyona sahip oldugunu tespit etmistir. Yildiran S6nmez (2015), 6rnek
olay tabanli 6grenme yontemi uyguladigl tezinde, yontemin kimya dersini 6grenmeye yonelik deney
grubu lehine motivasyona olumlu etkisi oldugunu belirtmistir.
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Kontrol ve deney gruplarinda uygulanan yontemlerin fen 6grenmeye yonelik motivasyona etkisini
karsilastirmak igin gruplarin son test ortalamalari arasinda yapilan bagimsiz 6rneklem t testi sonucu,
deney grubu son test ortalamasinin (Xx=98.08) kontrol grubu son test ortalamasindan (x=95.61) daha
fazla olsa da istatistiksel olarak anlamli fark (p>.05) olusmadigini géstermistir. Uygulanan yontemin
ogrencilerin fen 6grenmeye yonelik motivasyonuna olumlu etki etmesine ragmen; bu farkin anlamli
diizeyde olmadigi sdylenebilir. Bu durum ¢alismanin yapildigi sirenin kisa olmasina baglanmistir. Ayrica,
bazi arastirmacilar 6grenmeye yonelik motivasyon puanlari arasinda anlaml fark olusmamasini, 6grenci
ve okul basari diizeyinin yiiksek veya dislik olmasina, siniflarin kalabalik olmasina, sosyoekonomik
durumun zayif olmasina baglamislardir (Aydogdu, 2017; Karci, 2018; Konu 2017; Yalginkaya, 2010).

Nitel verilerden elde edilen bulgulara iligkin sonuglar

“8. sinif Sosyobilimsel Konularin (KI-SK-BT) 6rnek olay destekli istasyon teknigi kullanilarak
islenmesinden sonra 6grencilerin uygulama ile ilgili gérisleri nelerdir?” alt problemine cevap aramak igin
yapilan goriismelerde 6grenci gorisleri; sosyobilimsel konular, érnek olay yontemi ve istasyon teknigi
olarak kod ve kategorilere ayrilip incelenmistir.

SBK’lar ile ilgili 6grenci gorislerinden elde edilen bulgulara bakildiginda, 6grencilerin kiresel 1sinma,
surdirilebilir kalkinma, biyoteknoloji konulariyla ilgili goris bildirdikleri, 6nerilerde bulunduklari,
ornekler vererek yararlari ve zararlari hakkinda yorum yaptiklari gérilmektedir. Dolayisiyla SBK’ lar
ogrencilerin dikkatini ¢cekmekle birlikte elestirel diisinme ve karar verme becerilerini gelistirdigi
soylenebilir. Bu sonuca paralel olarak literatiirde benzer sonuglar oldugu goérilmektedir. Zeidler ve
Nichols (2009) yaptiklari ¢alismada, SBK 6gretiminin 6grencilerin bilimsel konulara motive olmalarini
saglamakla birlikte disiplinlerarasi baglantilarla elestirel disinme, okuma becerisi, demokratik,
hosgorull, insani degerleri 6nemseyen vatandas olma gibi 6zellikleri kazandirmada da etkili oldugunu
belirtmislerdir. Benzer sekilde, Dolan et. al. (2009) arastirmalarinda, SBK’ larin bir konuyla ilgili sadece
bilimsel igerik degil ayni zamanda glinlik hayat iginde, toplum agisindan bilimin édnemini kavrama,
tartisma, sosyal vicdan gibi ¢ok boyutlu bir yaklasim sundugunu vurgulamislardir. Talens (2016)
¢alismasinda SBK 6gretiminin; 6grencilerin gercek yasamla baglanti kurmasi, segilen konunun olumlu ve
olumsuz yonlerinin irdelenmesi ve 06grencilerin deneyim kazanmasi agisindan 6nemli oldugunu
belirtmistir. Bu konuyla alakali olarak, Friedrichsen, Sadler, Graham ve Brown (2016) gelistirdikleri SBK
o6gretim modelinde, sosyal kaygilari ve etkilerine dikkat c¢ekme, 6grenenlerin bilimsel fikirler ve
uygulamalarla bilgiye erisme, elestirme, bilgi paylasilmasi, bilgi ve iletisim teknoloji kullanimi,
ogrencilerin deneyimlerini kullanmalari ve sosyal etkilesim iginde bulunmalari 6nemli faktorler olarak yer
almistir. Babacan (2017) yaptigi calismada sosyobilimsel konularla yapilan etkinliklerin 6grencilerin
elestirel diisinme becerilerinde gelisme sagladigi, etkinlik sonrasinda 6grencilerin daha nitelikli cevap
Urettiklerini belirtmistir.

Yapilan gorismelerde, 6grenciler etkinliklerde gordikleri konulardan yola c¢ikarak enerji tasarrufu,
geri donlisim, cevreyi korumayla ilgili onerilerde bulunmus, bu konularda toplumsal c¢alismalar
yapilmasi gerektigini belirtmislerdir. Taspinar (2011) saghk konusunda yaptigli sosyobilimsel tartisma
destekli galismasinda, 6grencilerin glnliik yasantilarinda karsilastiklari durumlar oldugu etkinliklerde
daha katilimci olduklarini gézlemlemistir. Yakar (2017) sosyobilimsel konulara yonelik tezinde SBK’ larin
insanla, toplumla, dinyayla, gevreyle iliskili durum ve olaylari 6grenme araci olmasi bakimindan
ogrenciler tarafindan 6nemli gértldigu belirtilmistir. Ayrica 6grenciler bu konulari tartisirken, arastirma
yaparken keyif aldiklari, sevdikleri ve merak ettikleri sonucuna varilmistir. Dolayisiyla arastirmaci, SBK’
lari yasamin icinden 6grenilmesi gereken énemli konular oldugunu belirtmistir. Benzer sekilde, Pelch ve
McConnel (2017) yaptiklari arastirmada SBK’ larin devamli olarak derste kullanilmasinin 6grencilerin fen
dersine ilgi ve tutumunda olumlu etkisi oldugu vurgulanmislardir.

Ogrenciler gériismelerde, drnek olay olarak verilen gazete haberlerini; farkl fikirlerin olusmasina
yardimci, tartismaya acik konular oldugunu belirterek bu konulari 6nemli, yararl, ilgi ¢cekici ve eglenceli
bulmuglardir. Sadler (2011) SBK 6gretiminde, 6grencilerin 6grendiklerini glinlik hayatla iliskilendirmeyi
saglamak icin medyay! kullanmanin ve sinifta 6grenme deneyimlerini zenginlestirmek icin teknolojiyi
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kullanmanin 6nemli oldugunu vurgulamistir. Literatiirdeki ¢alismalarda da desteklendigi lizere, yapilan
arastirmada sosyobilimsel konularin 6gretimi igin segilen 6rnek olay yénteminin bu konularin 6gretimi
icin uygun, etkili ve yararli oldugu goriilmektedir.

Sosyobilimsel konu igerikli 6rnek olay yontemiyle ilgili 6grenci gériislerinden elde edilen bulgular
incelendiginde, 6grencilerin yaptiklari etkinliklerdeki 6rnek olaylari; haberlerde yer alan, glinlik hayatta
sikhikla karsilasilan, ilgi cekici, farkli fikirler Gretmeye ve karar vermeye yardimci, grup ¢alismasi olmasi
acisindan eglenceli ve yararh bir yontem olarak belirtmislerdir. Literatlrdeki galismalarin mevcut
calismaya paralel oldugu goriilmektedir. ibrahimoglu (2010) tezinde, 6grencilerin érnek olay yéntemiyle
dersin zevkli gegtigini, etkin katihmin saglandigini, gunlik hayattan o6rneklerin sinifa tasindigini
gorislerini ifade etmistir. Ozkan (2010), 6rnek olay yénteminin sinifta kullaniima amaglari konusunda
O0gretmenlerle yaptigi goriusmede, ogrencilerin yasantisiyla dersi bagdastirma, anlayarak ve derse
katilarak kalici 6grenme saglama, Ogrencileri sorunlarla karsi karsiya getirip ¢6zmeye ¢alismalarini
saglama, olayr somutlastirma sonuglarini bulmustur. Yapilan bazi ¢alismalarda da benzer sonuglara
ulasildig1 goriilmektedir (Ada, Baysal & Kadioglu, 2009; Aydemir, 2010; Herreid, 1994; Pehlivanlar, 2005;
Ugur, 2007; Utkir, 2016).

Sosyobilimsel konulari iceren istasyon teknigi ile ilgili yapilan gorismelerde 6grenciler yapilan
etkinlikleri kalici, yararli ve eglenceli bulmustur. Ayrica 6grencilerin birgogu grup ¢alismalarini, paylagimi,
sorumluluk almayi, katki saglamayi sevdiklerini belirtmistir. Frutani (2007), g¢alismasinda Ogrenme
istasyonlarini 6grencilerin sevdigini ayrica sorumluluk ve is birligini gelistirdigini sonucunu bulmustur.
Porter (2004), matematik dersinde uyguladigi istasyon tekniginin 6grencilerin hosuna gittigini, derste
eglenerek 6grendiklerini belirtmistir.

Arastirma sirasinda, sosyobilimsel konu icerikli istasyon teknigi ile ilgili yapilan goériismelerde, bazi
Ogrenciler istasyon etkinliklerinin yarim kalmasini, strekli yer degistirmeyi olumsuz bir durum olarak
vurgulamistir. Ayrica uzun siireli uygulamalarda 6grencilerin amaglarindan uzaklastigr gérilmistir. Bu
sonuca paralel olarak Eilks (2002), istasyon tekniginim ilk uygulamada 6grencilere zor gelebilecegini,
uzun slre uygulamada ise 6grencilerin asil hedeflerinden uzaklasabilecegini belirtmistir. Avcr (2015),
arastirmasinda istasyon teknigi ile ilgili bazi 6grencilerin etkinlikleri fazla ve sikici buldugunu, zamani
yetistiremediklerini belirtmistir.

Literatdr incelendiginde istasyon teknigi ile ilgili yapilan gorismelerden elde edilen sonuglarin
genellikle olumlu olmakla birlikte mevcut arastirma sonuglariyla paralel oldugu goérilmektedir
(Alacapinar, 2009; Albayrak, 2016; Arslan, 2017; Avci, 2015; Batdi & Semerci, 2012; Benek, 2012;
Cakmak, 2018; Demir, 2008; Demirors, 2007; Eilks, 2002; Erdagi, 2014; Frutani, 2007; Geng, 2013;
Maden & Durukan, 2010; Mergen, 2011; Ocak, 2010; Porter, 2004; Yiiksel, 2017).

Arastirma bulgularindan ¢ikarilan sonuglara gore, o6rnek olay destekli istasyon tekniginin,
sosyobilimsel konularin 6gretimi icin uygun, etkili ve yararli oldugu goérilmektedir. Ayrica mevcut
arastirma, iki farkli yontem ve teknigin olmasi, nitel ve nicel ¢alismalarin birlikte kullaniimasi agisindan
sosyobilimsel konularla ilgili yapilan pek ¢ok arastirmadan farkhlik géstermektedir.

Oneriler

Bu kisimda, yapilmis olan arastirmanin sonuglarina gore arastirmacilar ve uygulayicilara érnek olay
destekli istasyon tekniginin etkili kullanimina yonelik éneriler yer almaktadir.

e Literatiir incelendiginde, sosyobilimsel konularin sinif ortaminda 6gretimiyle ilgili calismalarin az sayida
oldugu goriilmektedir. Ornek olay destekli istasyon teknigi, sosyobilimsel konularin dgretiminde etkili
ve yararl bir calisma olup yapilan az sayida ¢alismalardan biridir. Dolayisiyla, sosyobilimsel konularin
sinif ortaminda 6gretimiyle ilgili daha fazla arastirma yapilmasi 6nerilmektedir.

e Ornek olay destekli istasyon teknigi, arastirmada konu olarak gecen Kiiresel isinma, Siirdiirilebilir
Kalkinma ve Biyoteknoloji konulari disinda baska sosyobilimsel konularda da uygulanabilir.
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¢ Yapilan arastirmada 6grencilerin sosyobilimsel konularla ilgili tartigip farkli fikirler Grettikleri, toplumsal
sorunlarda onerilerde bulunduklari gozlemlenmistir. Bu ¢cercevede; gelecekte diisiinen, elestiren, fikir
Ureten bireyler yetistirme agisindan sosyobilimsel konulara daha fazla 6nem verilmelidir.

e Yapilan arastirmada gazete haberlerinde gecen sosyobilimsel konularin 6grencilerin ilgisini gektigi
gorialmustir. Dolayisiyla 6grencilerin sosyobilimsel konular iceren gazete, makale, dergi okumalari
tesvik edilmeli, belirlenen zamanlarda sinif ortaminda bu konular tartisilmahdir.

e Bu arastirma, 8. sinif 8grencileri ile sinirli tutulmustur. Ornek olay destekli istasyon teknigi, farkli sinif
dizeyinde 6grencilerle tekrarlanabilir.

e Yapilan arastirma fen bilimleri dersinde kullanilmistir. Farkli derslerde de uygulanmasinin faydali
olacagi distintilmektedir.

e Bu galisma, belirli bir 6rneklemle sinirli olup daha biyiik 6rneklemlerde uygulanmasi 6nerilmektedir.

e istasyon teknigi ile ilgili yapilacak farkli calismalarda égrencilerin ilgi ve yetenekleri arastirilarak siniftaki
her 6grenciye hitap edecek istasyon sayisi arttirilabilir.

e Kalabalik siniflarda bu ve benzeri ¢alismalarin uygulanmasi icin 6gretmenlerin 6nceden ayrintili bir plan
yapmasi olumsuz durumlara karsi 6grencilerle is birligi halinde 6nlemler almasi gerekir.
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