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The aim of this study is to examine the effects of science courses conducted using the
Common Knowledge Construction Model (CKCM) on 7th-grade students’ 21st-century
life skills and their interest in STEM fields. The research was carried out by adopting a
mixed-method design. During the implementations, the lessons were taught according
to the CKCM in the experimental group and the 5E learning model in the control group.
The study was conducted with a total of 50 students studying in the 7th grade in the
2023-2024 academic year. The 21st Century Life Skills Scale, the STEM Interest Scale,
and a semi-structured interview form were used as data collection tools. Quantitative
data were analyzed with parametric tests, and qualitative data were evaluated with the
content analysis method. According to the findings, it was seen that the
implementations conducted in both the experimental and control groups were practical
on the 21st-century life skills and interest in STEM fields of 7th-grade students. It was
determined that the developments in these areas of the students in the experimental
group in which CKCM was implemented were more pronounced compared to the
control group. The students who participated in the interview stated that CKCM-
supported science education provided positive effects such as understanding the nature
of science, developing a discussion culture, increased awareness of socio-scientific
issues, developing 21st-century skills, and increased interest in STEM careers. To reveal
the effects of CKCM in more detail, it is recommended that this model be implemented
in various units and topics in science course and that the results be reported.

Ortak Bilgi Yapilandirma Modeline Dayali Fen Ogretiminin Yedinci Sinif

Ogrencilerinin 21. Yiizyil Becerilerine ve STEM Kariyer ilgilerine Etkisi
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Anahtar Kelimeler:
Fen egitimi,

Bu g¢alismanin amaci, Ortak Bilgi Yapilandirma Modeli (OBYM) kullanilarak yiritulen fen
derslerinin, 7. sinif 6grencilerinin 21. ylzyil yasam becerileri ve STEM alanlarina olan
ilgileri Uzerindeki etkilerini incelemektir. Arastirma karma desen benimsenerek
gergeklestirilmistir. Uygulamalar sirasinda, deney grubunda dersler OBYM’ye gére,
kontrol grubunda ise 5E 6grenme modeline gore islenmistir. Calisma, 2023-2024 egitim-
Ogretim yilinda 7. sinifta egitim goren toplam 50 6grenci ile yapilmistir. Veri toplama
araglari olarak 21. Yiizyil Yasam Becerileri Olgegi, STEM ilgi Olcegi ve yari yapilandirilmis
gorisme formu kullanilmistir. Nicel veriler parametrik testler ile nitel veriler ise igerik
analizi yontemi ile degerlendirilmistir. Elde edilen bulgulara gére hem deney hem de
kontrol grubunda yapilan uygulamalarin, 7. sinif 6grencilerinin 21. ylzyll yasam
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Ortak bilgi yapilandirma modeli, becerileri ve STEM alanlarina olan ilgileri tizerinde etkili oldugu gorilmiistiir. Ozellikle
21. yuzyil becerileri, OBYM uygulanan deney grubundaki 6grencilerin bu alanlardaki gelisimlerinin, kontrol
STEM kariyerlerine ilgi, grubuna goére daha belirgin oldugu tespit edilmistir. Gorlismeye katilan 6grenciler,
Yedinci sinif. OBYM destekli fen 6gretiminin bilimin dogasini anlama, tartisma kalturiinin gelisimi,

sosyobilimsel konulara yonelik farkindahgin artisi, 21. yuzyil becerilerinin gelisimi ve
STEM kariyerlerine olan ilginin artisi gibi olumlu etkiler sagladigini belirtmislerdir. OBYM
etkilerini daha ayrintili bir sekilde ortaya koymak igin fen bilimleri dersinin gesitli Gnite
Arastirma Makalesi ve konularinda bu modelin uygulanmasi ve sonuglarinin rapor edilmesi énerilmektedir.

Introduction

Science education is a process that aims to develop scientific thinking skills and find appropriate
answers to science within this framework (Karakus & Yalgin, 2016). Rapid changes in science and
technology have brought about innovations in individuals’ learning-teaching approaches. These
innovations contribute to individuals’ knowledge production, problem-solving, critical thinking,
entrepreneurship, decision-making, and communication skills (Ministry of National Education [MoNE],
2018). Science education is critically important in learning environments, and teachers can acquire these
skills by organizing appropriate learning-teaching environments (Akpinar & Ergin, 2005). This process
strengthens students’ cognitive, affective, and psychomotor skills, directing them to scientific thinking
processes, and thus supports their adaptation to changing world conditions.

In learning environments, it is of great importance to create a democratic classroom environment
where students can express their own opinions freely. Such learning environments contribute significantly
to developing students’ reasoning and communication skills (MoNE, 2018). In this context, the teaching
approaches and models to be used in science education are compatible with the current program and
effective for students. One of the teaching models frequently used in science education recently is known
as CKCM (Bakirci et al., 2017). CKCM is a teaching model in which students work together to produce
knowledge and develop scientific thinking skills in this process. In this model, students come together to
try to solve a problem, construct knowledge, and learn new information by discussing it. The teacher
guides students and encourages cooperation within the group (Ebenezer & Connor, 1998). CKCM is a
teaching model frequently used, especially in the field of science education (Bakirci et al., 2016). The
model helps students experience scientific thinking processes and develop their skills related to these
processes by ensuring that they learn the scientific method (Bakirci, 2014). CKCM, which adopts the
principle of offering students a wide variety of methods by employing different learning methods in the
learning process, consists of four stages. These stages are exploring and categorizing, constructing and
negotiating, translating and extending, and reflecting and assessing (Ebenezer et al., 2010). CKCM differs
from other teaching models in that it focuses on socio-scientific issues and the nature of science and
scientific knowledge (Bakirci, 2014; Ebenezer & Connor, 1998).

In the literature on CKCM, it is seen that the focus is on variables such as attitude, conceptual
understanding, and the nature of science (Bakirci & Cicek, 2017; Yildirim, 2024). For example, studies have
been conducted on the consideration of the Science Course Curriculum based on CKCM (Bakirci & Cepni,
2014), the effect of CKCM-based science education on students’ attitudes towards chemistry (Demircioglu
& Vural, 2016), the effects of CKCM-based environment course on misconceptions and retention of
knowledge (Bakirci & Yildirim, 2017), and determining the effect of CKCM-based science education on
misconceptions about food (Yurtbakan et al.,, 2021). In addition, there are studies that reveal the
reflection of CKCM-based learning activities in the lesson plans of pre-service science teachers (Sungur-
Alhan, 2022), examine the relationship between CKCM-based activities and academic achievement
(Ozden & Yenice, 2022), determine the effect of CKCM-based activities on the change in scientific thinking
habits of student groups with different education levels and genders (Alfiana & Wiyarsi, 2023), and the
effect of CKCM-based activities on students’ misconceptions about sustainable development (Candas &
Calik, 2023). However, the lack of an intervention study using CKCM to determine the 21st-century skills
and STEM interests of 7th-grade middle school students in the context of the Electrical Circuits unit
constitutes the most essential justification for the emergence of the current study.
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In the relevant literature, studies have identified some science subjects taught with CKCM-supported
teaching. For example, it has been determined that CKCM was used in teaching subjects such as pollution
in aquatic systems (Kiryak & Galik, 2018), energy conversion in plants and animals (Uke et al., 2024),
excretory systems (Ebenezer et al., 2010), heat and temperature (Bakirci & Ensari, 2018), greenhouse
effect (Yildinnm & Bakirci, 2017). In addition, it is understood that CKCM has been used in studies on
teaching subjects such as getting to know celestial bodies (Bakirci et al., 2016), nutrients and protein
(Yaildirim, 2024), light (Yildizbas & Guizel, 2020) and sustainable development (Candas & Calik, 2023),
weather events (Biernacka, 2006), sound and light unit (Uzunkaya, 2019). In the context of these studies,
a limited number of studies were found in which CKCM was used in teaching the 7th-grade Electrical
Circuits unit. This unit helps students learn the basic concepts of electrical energy and understand the
working principles of electrical devices they encounter in daily life (Ulukok et al., 2013). Therefore, it is
essential for students to learn these concepts correctly. This situation is believed to increase students’
success and interest in science courses. It is believed that the results obtained from using CKCM in
teaching the electrical circuits unit will guide the future research.

The fact that CKCM is a synthesis of different learning theories, student-centered, and based on
process-oriented evaluation shows that it has an important teaching potential in acquiring high-level skills
in science education (Bakirci et al., 2017). On the other hand, CKCM focuses on the nature of science,
teaching socio-scientific issues, scientific discourse, and conceptual change in learning environments
(Ebenezer & Connor, 1998). It can be said that the concepts emphasized by this model overlap with the
Science Course Curriculum. It is thought that implementing CKCM in the science course will contribute to
achieving the curriculum objectives. In addition, this approach, which teachers can use as an alternative
teaching model in learning environments, increases the importance of the study. Similarly, it is seen that
a large part of the skills desired to be acquired through science education are gathered under the umbrella
of 21st-century skills. From this perspective, it is evident that there is a need to reveal the effect of CKCM-
supported science education on 21st-century skills. Especially in recent periods, among the main
objectives of the curriculum is to acquire 21st-century skills in students. Therefore, it can be said that
determining the contributions of CKCM-based science education to 21st-century skills will contribute to
the literature.

It is observed that different teaching approaches and methods are used to include 21st-century skills,
which are at the top of the skill group that students are expected to acquire in the learning processes
(Gelen, 2017). Thus, students are expected to acquire target skills and achieve success in their lives by
going through the most qualified and effective learning processes (Turel et al., 2023). 21st-century skills
include creativity, critical thinking, problem-solving, decision-making, learning to learn, metacognition,
communication, empathy, cooperation, information literacy, information communication technology
literacy, citizenship, life and career skills, and personal and social responsibility (Global Partnership for
Education [GPE], 2020). At the same time, these skills cover the fundamental values emphasized in science
education programs and are aimed to be imparted to students. For example, while imparting critical
thinking skills, it is essential for the individual not only to criticize but also to respect and understand
others’ opinions (Tirel et al., 2023). Similarly, in creative and innovative thinking processes, it is necessary
to approach the ideas and products of others with a moral perspective. CKCM has a significant place in
terms of providing 21st-century skills. In CKCM, students research a topic, share information, discuss it,
and eventually develop a common understanding (Bakirci & Ensari, 2018). In summary, it is seen that the
CKCM process has the potential to help students develop critical thinking, collaboration, communication,
and other 21st-century skills. In particular, the need to provide 21st-century skills from an early age is
emphasized (GPE, 2020).

STEM education has a very important place in science education. STEM education refers to a teaching
approach in which science, technology, engineering, and mathematics are used in an integrated manner
(Kuenzi, 2008). Researchers argue that presenting students with STEM topics integrated with daily life
problems can increase their interest and motivation in lessons and academic success (Gllhan & Sahin,
2016). In addition, it is emphasized that this approach can lead to an increase in the number of students
who want to pursue a career in STEM fields (Beier et al., 2019). STEM education enables students to reach
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the future they dream of and adapt their newly learned knowledge and skills to different problem
situations with an interdisciplinary approach. In this way, students can have the skills required in the
changing and developing world (Wahono et al., 2021). In this context, it is thought that science education
with CKCM can increase students’ interest in STEM career fields (Caymaz & Aydin, 2021). However, it is
known that there are a limited number of studies examining the interest of 7th-grade students in STEM
career fields (Kirict & Bakirci, 2021). In this context, the aim of the study is to reveal the opinions of 7th-
grade middle school students about CKCM in the Electrical Circuits unit and the activities created based
on CKCM on the students’ 21st-century skills and interest in STEM careers. For this purpose, the following
questions were sought:

1. Does CKCM-supported science education affect 7th-grade students’ 21st-century skills?

2. Does CKCM-supported science education affect students’ interest in STEM careers?

3. What are the opinions of 7th-grade students about CKCM-supported science education?
Method

Research Model

A mixed-methods design was preferred for the research. The mixed-methods design allows
quantitative and qualitative data to be collected in the same study. The quantitative dimension of the
study was carried out by adopting a quasi-experimental design. In this context, the dependent variable
was the CKCM-based science education implementations prepared in the Electrical Circuits unit, while the
independent variables were determined as 21st-century life skills and interests in STEM careers. This
design is used in studies where experimental research is carried out on previously formed groups (Cepni,
2011; Robson, 2015). The factors that were effective in the selection of the quasi-experimental design
were that the study groups were selected in advance instead of randomly, that random sampling and
grouping were not allowed by the school administration, that comparison of the experimental and control
groups was made possible, and that the students were grouped. The qualitative dimension of the study
was carried out by adopting a case study design. A special case study allows for in-depth research of a
specific student group and the implementations carried out on this group. In the study, it was possible to
obtain the opinions of the groups that applied CKCM implementations about their learning experiences
through the case study design. Thus, a design was adopted that allows the comparative evaluation of the
effects of the CKCM practices in the experimental and control groups and the support of quantitative data
with qualitative data obtained through interviews.

Study Group

The study group was formed with students who completed the informed consent form among the 7th-
grade students of a state school in the Eastern Anatolia Region in the 2023-2024 academic year. One of
the two classes of 25 students was determined as the experimental group and the other as the control
group. The determination process was carried out by considering the principles of easily accessible
sampling, as it allows for quick and practical action. The easily accessible sampling method is based on the
researchers easily reaching and selecting the individuals they want to include in the sample. This method
is generally preferred in cases where it is more convenient in terms of time and cost (Cepni, 2011; Robson,
2015). From this point of view, students from the school where the teacher conducting the
implementations currently works were selected for ease of implementation. While determining the
students in the qualitative part of the research, the total test scores of the students who participated in
the quantitative part of the research were calculated and classified as low, medium, and high, and a total
of six students (S1, S2, ..., S6) were interviewed from among the students who fell into these classes
(Buyukoztirk et al., 2012). The ethics committee approval decision for this research was taken from the
Van Yizincd Yil University Rectorate Social and Human Sciences Ethics Committee with the decision
numbered 2024/16-10 dated 13.08.2024.
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Data Collection Tools
21st century life skills scale (TCLSS)

The scale was taken from the study conducted by Demirel (2021). This Likert-type scale consists of 24
items. The degree of agreement with the items is ranked between 1 and 5. Students can reflect their
degree of agreement as Strongly Disagree (1), Disagree (2), Partially Agree (3), Agree (4) and Strongly
Agree (5). The reliability values of this scale used by the researchers in the study were recalculated. In this
context, the scale was administered to 300 secondary school students studying in a public school in the
Eastern Anatolia Region. The TCLSS Cronbach’s a reliability coefficient was calculated as 0.88. This
coefficient reveals that the scale had usable reliability in the study (Blylikoztirk et al., 2012).

STEM career interest survey (STEM-CIS)

The scale developed by Kier et al. (2014) was adapted into Turkish by Koyunlu-Unlii et al. (2016). The
scale has sub-dimensions related to STEM fields. The items of the scale consisting of 44 items are
distributed equally across the dimensions. Students indicate their agreement with the following items: 5=
Strongly Agree, 4= Agree, 3= Partially Agree, 2= Agree, and 1= Strongly Disagree. Cronbach’s a reliability
coefficient of STEM-CIS was calculated as 0.89. Thus, it was understood that the scale had acceptable
reliability for use in the study.

Semi-structured interview

Interview questions were created and interviews were conducted to obtain the opinions of the
students participating in the study about CKCM-supported science education. The interviews, which
lasted an average of 15 minutes with the six students selected, were recorded with a voice recorder. While
preparing the interview questions, the purpose of the study and the students’ situations were considered,
and the opinions of two faculty members who are experts in the field of science education and have
articles in the field of qualitative research were consulted. In line with the experts' opinions, it was decided
to remove two questions from the interview form. In addition, revisions were suggested for the wording
of two questions. The final version of the semi-structured interview questions is given below in line with
the opinions of the experts:

1. What are your thoughts on processing the Science course in the context of CKCM?

2. What would you like to say about the contributions of using CKCM in teaching the Electrical Circuits
unit to your learning of the subjects?

3. What do you think are the contributions of CKCM-based science education to 21st-century skills
(critical, creative, problem-solving, collaboration, and communication)?

4. What are your thoughts on the fact that the activities and experiments conducted within the scope
of CKCM increased your interest in STEM fields?

5. Can you explain the points you liked while implementing CKCM-based science education?
Implementation

An experimental and a control group were formed in the study where the effects of CKCM-based
electrical circuit implementations were compared according to the 5E model. While the experimental
group carried out the electrical circuit unit with CKCM-based activities, the control group was subjected
to activities based on the 5E learning model. All activities completed in four weeks were carried out by a
teacher with five years of science education experience. Implementations for the Electrical Circuits unit
are explained in Table 1.
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Experimental Group

Control Group

Pre-

Test

Before the implementation, TCLSS and STEM-
CIS were applied in one class hour (40
minutes).

Before the implementation, TCLSS and
STEM-CIS were applied in one class hour (40
minutes).

Implementation

In the Exploring and Categorizing stage, the
teacher introduced the electrical circuit
elements to the class. To activate the
students’ prior knowledge, worksheet one
was distributed, and time was given for them
to fill it out. The worksheets were collected,
and the students’ ideas were classified; the
students were divided into groups, and a class
discussion was initiated. The teacher showed
a picture of a plumbing system and allowed
them to connect with the electrical circuit
elements. In this direction, the received ideas
were written on the board and categorized.
The teacher provided an environment that
allowed students to express their ideas
comfortably without evaluating them. The
teacher read a text about the life of Thomas
Edison to the students to help them
understand the nature of science. Then, she
created awareness in the students by asking
guestions about using imagination and
creativity.

In the Constructing and Negotiation stage, the
teacher conducted experiments developed by
Sarikaya and Aydin (2021), and after each
experiment, worksheets were distributed
according to the Prediction-Explanation-
Observation-Explanation (POE) method, and
the results were presented and negotiated.

In the Translating and Extending stage, the
teacher divided the students into groups.
Each group did STEM activities. A video titled
“The importance of recycling in terms of
effective use of resources” was watched at
the same stage, and a class discussion was
held.

In the Reflecting and Assessing stage, the
teacher evaluated the students’ situation
using the “Diagnostic Branched Tree,”
Reflection journal (Demirci, 2016), and
worksheets from the Ministry of National
Education.

In the Introduction phase, the teacher drew
the students' attention by bringing electrical
circuit elements such as batteries, bulbs,
switches, and cables into the classroom and
discussed using electrical circuits in daily life.

In the Exploration phase, students were
divided into groups and set up a simple
electrical circuit, and in this process, the
necessary conditions for the circuit to work
were discovered.

In the Explanation phase, the teacher
explained the functions of the circuit
elements and the path of the electric current
in the circuit.

In the Elaboration phase, students drew
different electrical circuit diagrams to
reinforce what they had learned, turned
them into real circuits, and made
observations by trying different connections.

In the Evaluation phase, students completed
a worksheet that required them to connect
the circuit elements correctly and evaluated
what they had learned by writing a short
article explaining the circuits they had set up.
The lesson ended with a general evaluation
and feedback.
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At the end of the application, TCLSS and At the end of the application, TCLSS and
STEM-CIS were applied as a post-test in one STEM-CIS were applied as a post-test in one
class hour (40 minutes). Interviews lasting an  class hour (40 minutes).

average of 15 minutes were conducted with

the six students.

Post-Test

Data Analysis

The study's quantitative data were collected using STEM-CIS and TCLSS, and the qualitative data was
collected using the interview form. The data obtained with the quantitative data collection tools were
processed into the statistics program and subjected to descriptive and comparative data analysis. Before
the comparative analysis, the normal distribution of the data set was examined. The normality test
statistics implemented to the data obtained from the scales are given in Table 2.

Table 2
Results of Scales Normality Test
. Shapiro-Wilk
Scale Test Group Skewness Kurtosis Statistic df D
TCLSS* Pre-test Experimental -0.597 1.255 0.896 25 0.015
Control 1.036 1.185 0.916 25 0.041
Post-test Experimental 0.420 -0.552 0.947 25 0.219
Control -0.041 -0.882 0.963 25 0.478
STEM- Pre-test Experimental -0.375 1.425 0.959 25 0.395
CIS** Control 0.658 1.048 0.918 25 0.045
Post-test Experimental 0.094 -1.357 0.933 25 0.103
Control -1.334 1.656 0.878 25 0.006

* 21st Century Life Skills Scale, ** STEM Career Interest Survey

When Table 2 is examined, it is understood that the data obtained from both scales show normal
distribution in some groups according to the Shapiro-Wilk test (p>0.05), while it does not show normal
distribution in some groups (p< 0.05). In this case, skewness and kurtosis values were considered to make
a clear decision about the normal distribution of the data sets. Although it is generally accepted that the
data set shows normal distribution when the skewness and kurtosis values are between -1 and +1, it is
also accepted that the data set shows normal distribution when these values are between -2 and +2 (Hahs-
Vaughn & Lomax, 2020; Yazici & Akyol, 2021). Since the skewness and kurtosis values calculated for each
group in both scales are between -1.357 and 1.656, it was decided that the data sets showed normal
distribution and that the parametric independent sample t-test would be used to analyze the differences
between the groups. In addition, the effect size for the significant difference (0.01 small, 0.06 medium,
0.14 large) was determined by calculating the eta squared value (Blyukoztirk et al., 2012).

The content analysis method was taken into account in the analysis of the interview data. The main
goal of the content analysis is to simplify and interpret the obtained data by the researcher and transform
it into a format that readers can easily understand (Cepni, 2011). The answers given by the students to
the interview questions were transferred to plain text. In the first stage, codes were created by two
researchers through data reduction. Then, the agreement rate of these codes between the two
researchers was calculated. The reliability formula [Agreement Percentage (P) = Na (Agreement)/Na
(Agreement) + Nd (Disagreement)] developed by Miles and Huberman (1994) was used to determine the
agreement rates. As a result of the application of the formula, the agreement rate between the coders
was found to be 87%. This rate shows reliable coding (Miles & Huberman, 1994). The themes and codes
created are presented in tables in the findings section.
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Findings

The study's findings investigating the effects of CKCM-supported electrical circuit activities on 7th-
grade students’ 21st-century life skills, interest in STEM careers, and student opinions about the
application are presented by considering the sub-problems.

Findings on 21st-Century Life Skills

In order to answer the research question “Does CKCM-supported science education affect the 21st
century skills of 7th grade students?”, TCLSS was administered to the experimental and control group
students. The findings obtained by conducting an independent sample t-test on the effect of CKCM-
supported science education on the 21st-century life skills of 7th-grade students are presented in Table
3.

Table 3

Independent T-Test Results Regarding the Significance Between Pre- and Post-Test of TCLSS of
Experimental and Control Groups

Test Group N Mean Standard Deviation t df p

Pre-test Experimental 25 82.080 9.6303 1.020 37.868 0.314
Control 25 78.080 17.0732

Post- Experimental 25 90.240 11.3221 5.579 48 0.000

test Control 25 74.880 7.8279

The analysis results indicate no significant difference between the pre-test scores of the TCLSS [t=
1.020, p> 0.05]. When the means are considered, there is no significant difference between the pre-test
scores of the groups. However, a significant difference with a large effect value (eta squared=0.393) in
favor of the experimental group was found between the post-test scores of the TCLSS after the application
[t='5.579, p< 0.05]. When the means are examined, it is seen that the post-test scores of the students in
the experimental group, where the CKCM was implemented, are higher than the students in the control
group.

Findings Regarding STEM Career Interests

The findings obtained through the independent sample t-test through STEM-CIS administered to
students in order to answer the question “Does CKCM-supported science education have an effect on 7th-
grade students’ STEM fields?” are given in Table 4.

Table 4
Findings of the Intergroup STEM Career Interest Scale Comparison
Test Group N Mean Standard Deviation t df P
Pre-test Experimental 25 142.040 20.985 0.619 48 0.539
Control 25 137.240 32.598
Post-test Experimental 25 176.960 18.691 9.186 48  0.000
Control 25 132.840 15.0777

Before the implementation, no significant difference was found between the STEM-CIS pre-test scores
[t= 0.619, p> 0.05]. However, after the implementation, a significant difference was found between the
STEM-CIS post-test scores with a large effect size (eta squared= 0.637) in favor of the experimental group
[t=9.186, p< 0.05]. According to the means, it is understood that the post-test scores of the students in
the experimental group, where the electrical circuits unit was covered with CKCM-based science activities,
were higher than the students in the control group.
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Findings Regarding Student Opinions

The findings regarding the responses of the students to the question, “What are your thoughts on the
processing of the Science course in the context of CKCM?” are presented in Table 5.

Table 5
Student Opinions on Science Education Based on CKCM
Themes Codes S1 S2 S3 S4 S5 S6 f
@ Making collaboration + + + 4+ + + 6
_§° s Understand the subject better + + + + + + 6
§ O Contribute engineering design skills + + + + - 4+ 5
‘E ; Learning about the contributions of scientists toscience + + + + - + 4
.g S Making me realize my talents + o+ o+ o+ - - 4
% < Contributing to our creativity + o+ - + 4+ - 4
& Being aware of the use of technology - - -+ -+ 2

It has been observed that the students who participated in the study have different opinions about
science education based on CKCM. The students expressed their opinions about CKCM with codes such as
making collaboration (f=6), understanding the subject better (f= 6), contributing to engineering design
skills (f= 5), learning about the contributions of scientists to science (f= 4), making me realize my talents
(f= 4), contributing to our creativity (f=4) and being aware of the use of technology (f= 2). Some quotes
from the interviews conducted with the students on this subject are given below.

S1: “We collaborated with friends in the activities done in the class. | think this collaboration helped
me understand the subject better. | also put my creativity to the forefront. | learned that | have talent. |
realized | will not forget this subject for long.”

S2: “It helped us understand the subject better. We tried to collaborate together. We learned that
science is not definite. We developed our creativity and created new products using our engineering skills.”

The findings from the students’ responses to the question “What would you like to say about the
contributions of using CKCM in teaching the Electrical Circuits unit to your learning of the subjects?” are
presented in Table 6.

Table 6
Student Views on the Contributions of CKCM to Science Education
Themes Codes S1 S2 S3 sS4 S5 S6 f
Learning the subject effectively + + + + + + 6
% Relating the subject to daily life + + + + + + 6
S 2 Learning fast and easy + + o+ o+ + + 6
qé g Learning series and parallel connected circuits + + + - + + 5
§ g Learning electrical circuit elements + + o+ 4+ - -4
% 5 Permanent learning + + + . " 4
= Learning short circuits + + o+ - - - 3
Experimenting - - - + - + 2

It was observed that the students who participated in the study had different opinions about CKCM.
The students expressed their opinions about CKCM with codes such as learning the subject effectively (f=
6), relating the subject to daily life (f= 6), learning fast and easy (f= 6), learning series and parallel circuits
(f=5), learning electrical circuit elements (f= 4), permanent learning (f= 4), learning short circuit (f= 3), and
experimenting (f= 2). Some quotes from the interviews conducted by the students on this subject are
given below.

S1: “I learned the subject more easily and quickly, how to set up an electrical circuit, and how a short
circuit occurs.”
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S2: “l learned quickly and easily what series connection, parallel connection, and short circuit are. It
remained in my mind permanently; | will not forget it quickly anymore.”

The themes and codes obtained from the students’ answers to the question “What do you think are
the contributions of CKCM-based science education to 21st-century skills (critical, creative, problem-
solving, collaboration, and communication)?” are given in Table 7.

Table 7
Student Opinions on CKCM'’s Contributions to 21st Century Skills
Themes Codes S1 S2 S3 sS4 S5 S6 f
- Ability to criticize being able to criticize + + + + + + 6
© & «» Developing creativity + + + + + + 6
.S N % Developing problem-solving skills + + + + + - 5
g § g’ Developing communication skills + - + + + + 5
'é S % Developing collaboration skills + + + - + 4
8 © © Handling criticisms with respect - + + - + + 4
Ability to work in a team + - + + - - 3

The students were observed to have different opinions about the contributions of OBYM to 21st-
century skills. The students expressed their opinions about OBYM with codes such as being able to criticize
(f= 6), developing creativity (f= 6), developing problem-solving skills (f= 5), developing communication
skills (f=5), developing collaboration skills (f= 4), handling criticisms with respect (f= 4), and ability to work
in a team (f= 3). Some quotes from the interviews conducted by the students on this subject are given
below.

S1: “We criticized each other’s electrical circuits and at the same time treated our friends whom we
criticized with respect. We demonstrated and developed our creativity. We developed our problem-solving
skills; for example, we tried to figure out why the bulb did not light up in the circuit. We worked together
with our friends, helped each other, cooperated, and developed our communication skills.”

S$2: “We criticized each other’s electrical circuits. We did projects, and our creativity developed. It
improved our problem-solving skills because our circuit was not working, and we checked the entire circuit
one by one and discussed why the bulb might not be working; as a result of our checks, we realized that
our bulb had blown, and that was why our circuit was not working, we changed our bulb and our circuit
worked. We showed respect to our friends while criticizing each other’s projects.”

$3: “We criticized our friends. We showed our creativity. We learned how to solve any problems we
encountered. When the bulb did not work, we tried, and when we realized that the problem was in the
bulb’s wires, we changed our bulb. We were respectful while criticizing each other’s projects. Our
cooperation skills improved because we helped our group mates and friends in other groups. Although we
had problems with some friends, we did not stop communicating and produced a product together.”

The themes and codes obtained from the answers given by the students to the question “What are
your thoughts on the fact that the activities and experiments conducted within the scope of CKCM
increased your interest in STEM fields?” are given in Table 8.

Table 8

Student Opinions on CKCM'’s Contributions to STEM Interests
Themes Codes S1 S2 S3 S4 S5 S6 f
Liking science class + + + + + + 6
E E " Technological development + + + + + + 6
% ‘g g Feeling like an engineer + + + + + + 6
f;j g ?C.% Increased interest in engineering + - + + + + 5
§ % " Increased interest in science classes + + + + + + 5
Increased interest in math classes - + + - - + 3
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The students expressed the contributions of CKCM to their STEM interests with different codes. The
students expressed their opinions about CKCM with codes such as liking science class (f= 6), technological
development (f= 6), feeling like an engineer (f= 6), increasing interest in engineering (f= 5), increasing
interest in science classes (f= 5), increasing interest in mathematics class (f= 3). Some quotes from the
interviews conducted by the students on this subject are given below.

S4: “While making an electrical circuit, | realized that | was interested in the field of engineering and
science. Thanks to this, science class attracted my attention more, and | started to like it more.”

S6: “| felt like an engineer. My love for mathematics, science, and technology increased. Creating a
product using electrical circuits like an engineer made me proud.”

The themes and codes obtained from the students’ responses to the question, “Can you explain the
points you liked during the implementation of CKCM-based science education?” are given in Table 9.

Table 9
Findings on the Positive Aspects of CKCM-Based Science Education
Themes Codes S1 S2 S3 sS4 S5 se6 f
o Being successful + + + + + + 6
é § Discussing the subject + + + + + + 6
S 3 s Designing + + + + - + 5
2‘ T = Collaborating + + + - + -4
v cr:g é Presenting our ideas to each other - + + + - - 3
= s “ Solving problems + + - - - + 3
]
& < Struggling with challenges - - - + + + 3
Feeling like an engineer + - - - - + 2

The students indicated the positive aspects of CKCM-based science education with different codes.
The students expressed their opinions about CKCM with codes such as being successful (f= 6), discussing
the subject (f= 6), designing (f= 5), collaborating (f= 4), presenting our ideas to each other (f= 3), solving
problems (f= 3), struggling with difficulties (f= 3), feeling like an engineer (f= 2). Some quotes from the
interviews conducted with the students on this subject are given below.

S1: “I liked designing. From now on, when there is a problem with electrical circuits, | can solve it myself.
This was very proud. | had much fun in the lesson.”

S52: “We discussed our ideas, collaborated, and did design and engineering; | liked these very much.
Being successful made us very happy, and we had much fun.”

Discussion & Conclusion
21st Century Life Skills

In this study, it was determined that there was no significant difference between the experimental
and control groups’ TCLSS pre-test scores. This finding can be interpreted to mean the students in the
experimental and control groups were comparable or nearly equal to each other regarding 21st-century
life skills before the implementation. It is believed that the fact that the students in the study attended
the same school and were taught by similar teachers influenced the emergence of this situation. A review
of the literature reveals that many studies employing quasi-experimental designs have reached similar
results (Bakirci et al., 2015; Caymaz & Aydin, 2021).

When the experimental and control group TCLSS post-test scores were compared, a significant
difference was found in favor of the experimental group. In addition, when looking at the Eta Square effect
size calculation, it was seen that the difference in the post-test score averages of the experimental group
and the control group was large. These results indicate that CKCM-based science education is more
effective in developing 21st-century skills than the 5E learning model. In the exploring and categorizing
phase of CKCM, students were given a worksheet. The students drew a simple electrical circuit on this

1455



Denk, Bakirci & Kara — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 53(3), 2024, 1445-1475

worksheet. After the teacher collected these drawings, the resulting drawings were shown to all students
one by one, and the question “Do you think the electric circuit in the drawing gives light?” was asked
about the drawings made by their friends, and the students criticized their friends’ drawings and made
comments. This activity contributed to the development of students' creative thinking, problem solving
and communication skills. In this activity, students' finding the reasons why the electrical circuit did not
work and proposing solutions contributed to the development of their creativity and innovation skills
(Candas and Calik, 2023).

In the second stage of the CKCM, students were shown the life of Thomas Edison. While the challenges
Edison faced and the creative solutions, he found helped students develop their critical thinking and
problem-solving skills, his invention process and innovative approach revealed the importance of creative
thinking and innovation (Bakirci & Cepni, 2016). It can be said that Edison’s steadfastness in his failures
and his constant attempts taught students the value of perseverance and resilience while learning how to
use scientific processes and gaining skills in acquiring, evaluating, and applying scientific knowledge. It is
thought that all these activities contributed to developing students’ 21st-century skills. In the Translating
and Extending stage, a video was watched about the importance of recycling resources, a socio-scientific
issue regarding effective use. It is believed that the class discussion after this video contributed to the
development of students’ skills such as critical thinking, problem-solving, communication, ethics, and
social responsibility (Bakirci et al., 2018; Yildirim, 2024). In addition, concepts such as creativity and
innovation skills, cultural awareness, and global perspective have been positively affected. Since all these
concepts are considered 21st-century life skills, it can be said that CKCM-supported science education
contributes to developing students’ 21st-century skills (Kiryak & Calik, 2018).

Interests in STEM Careers

When the scores obtained from the STEM-CIS of the students in the experimental and control groups
were compared before the implementation, it was determined that there was no significant difference
between them. In other words, it can be said that the students in the experimental and control groups
were comparable or nearly equal each other in terms of their interests in STEM careers. At the same time,
it was determined that the significant difference between the STEM-CIS post-test scores favored the
experimental group. In addition, when looking at the Eta Square effect size calculation, it was seen that
the difference in the post-test mean scores of the experimental group and the control group was large.
These results reveal that the CKCM-based science activities in the experimental group were largely
effective in increasing interest in STEM careers. It is thought that this situation is due to the projects
carried out in the Translating and Extending stage. The students were divided into groups of 3-4 by the
teacher. Project topics were given to the students within the scope of the electrical circuit unit. During
this process, the students planned how they would do a project and drew a road map for themselves.
They used mathematical calculations and technology in the implementation phase of their projects. In
addition, they drew their projects and presented their designs by working like engineers using the logic of
making electrical circuits they learned in the science course. The students benefitted from different
disciplines during the project process, and working like engineers increased their interest in STEM fields
(Fan & Yu, 2017). Students’ skills such as cooperation, working in teams, putting what they learned into
practice, communication skills, critical thinking skills, and the ability to adapt what they learned to daily
life may be developed during this process (Kirict & Bakirci, 2021). The experiences and successes that
students gained during these activities increased their self-confidence, helped them feel strong, and
enabled them to establish connections with people working in these fields. The results obtained in the
study show that students think like people working in STEM career fields, apply the knowledge they have
learned, and present their designs to their friends, and students’ interest in people working in these fields
increased their interest in STEM fields. A review of literature reveals that similar results have been
observed in studies on STEM fields (Beier et al., 2019; Kirici & Bakirci, 2021).

Student Opinions

Students interviewed within the scope of the study stated that CKCM contributed to cooperation,
forming a discussion culture, understanding the nature of science, and learning socio-scientific issues in
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the science course. They also noted that it contributed to learning engineering design skills and the
contributions of scientists to science. It is assumed that the first stage of CKCM informs students about
the nature of science (Caymaz & Aydin, 2021); the second stage includes discussion techniques (Kiryak &
Galik, 2018); the third stage comprises activities for science-technology and engineering disciplines while
addressing socio-scientific issues were thought to be practical according to the students (Ebenezer &
Connor, 1998). Students also stated that they were aware of their creative abilities and the use of
technology through CKCM-based science education. These skills may have been acquired through
activities carried out in the Translating and Extending stages (Bakirci & Yildirim, 2017; Caymaz & Aydin,
2021).

Students stated that CKCM made significant contributions to learning the electrical circuits unit. It is
perceived that in the third stage of CKCM, examples of the use of electrical circuits in daily life were given,
and the case study on the subject was discussed in the classroom environment. In this discussion, allowing
everyone to express their opinions and discuss in detail the problems encountered in daily life would be
challenging without a solid understanding of electrical circuit concepts. It is understood that all these
activities contribute to the easy and fast learning of the subject and contribute to permanent learning.
When we look at the literature, we see that some studies give similar results (Ozden & Yenice, 2020).

The students interviewed emphasized that CKCM-supported science education contributes to 21st-
century skills. These skills are the ability to criticize, think creatively, solve problems, communicate, and
collaborate. All of these skills stated by the students are included in the 21st-century skills. Therefore,
these opinions of the students reveal that CKCM-supported science education makes positive
contributions to the students’ 21st-century skills. It is thought that the interpretation and criticism of the
electrical circuits drawn by the students on the worksheet distributed to the students by the teacher in
the "exploring and categorizing" stage by their friends significantly contributes to developing these skills.
The experiments conducted on the students in the "constructing and negotiation" stage, the association
of these experiments with daily life, and the students’ group work with their friends in the "translating
and extending" stage may have contributed to the acquisition of these skills. Similar results are also found
in the studies conducted in this context (Benek & Akgay, 2022; Kiryak & Calik, 2018).

Students stated that CKCM had positive contributions to their interest in STEM careers. They
emphasized that with the help of CKCM, their interest in careers such as science, technology, engineering,
and mathematics increased. The activities and projects carried out within the scope of CKCM were
organized to include different disciplines and that they used the scientific method used by scientists was
effective in students expressing such opinions. In particular, attention was paid to the project regarding
using electrical circuits in daily life, including technology, mathematics, and engineering. Therefore, it can
be said that these educational activities carried out within the scope of CKCM contributed to the increase
in students’ interest in science courses (Balgin et al., 2018; Uriinibrahimoglu, 2019).

The students in the study stated that they were happy with the elements such as cooperation,
discussion technique, expressing their ideas easily, gaining awareness of socio-scientific issues, using the
method followed by scientists, and having the feeling of taking on a role like an engineer in the activities
in the CKCM-based education. In these opinions of the students, the class discussions held in the
“exploring and categorizing” stage of CKCM, the experiments carried out in the “constructing and
negotiation” stage, the students being given problem situations that they may encounter in daily life and
their ideas about solving them, the activities carried out in the “translating and extending” stage related
to science, technology, engineering and mathematics disciplines and the handling of socio-scientific issues
are effective (Wahono et al., 2021; Yildirim, 2024). These findings show that CKCM positively affects many
areas, such as students collaborating in science education, understanding the subject better, developing
engineering design skills, and creative thinking. It is pointed out that CKCM increases students’ interest in
science courses and STEM careers, develops 21st-century skills, and helps students stay motivated during
the course.
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Implications

Since the study revealed that CKCM implementations positively affect middle school students’ 21st-
century life skills, it is recommended that CKCM applications be included in learning processes where the
development of 21st-century life skills is targeted.

Similarly, since the study findings revealed that CKCM implications positively affect middle school
student's interest in STEM fields, it is recommended that CKCM implications be used in learning processes
where interest in STEM fields is targeted.

Finally, it is recommended that research and implementations be conducted in various units and
subjects of the science course to reveal the effects of CKCM applications in more detail.

Limitations of the Study

The study is limited to a total of 50 students studying in the 7th grade in the 2023-2024 academic year
and reached through the convenience sampling method. Data were collected using the 21st Century Life
Skills Scale, STEM Interest Survey, and Semi-Structured Interview. In particular, in the semi-experimental
dimension of the study, the possibility of the variables of interest being exposed to possible internal and
external validity threats was tried to be limited by adopting a control group research design. Although the
pre-test was administered after a certain period and the post-test was administered later in the study,
the fact that the data collection tools used in the pre-test were answered based on remembering was
accepted as a limitation. Similarly, although a reasonable period passed between the pre-test and the
post-test, the pre-test affected the practices by activating the sensitivities related to the study variables,
and this situation was reflected in the post-test constitutes another limitation of the study. Although
activity-based science teaching implementations were conducted in the study's experimental and control
groups, the threat of spreading the experimental intervention specific to experimental studies is a
limitation of the study. Although the study activities were carried out in the classrooms where the study
group were taught science by their science teachers, a potential limitation of the study is that the study
group students may not have adequately reflected their knowledge, feelings, and thoughts during the
study stages, possibly due to their awareness of being part of a research project
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Tiirkge Siirimui

Giris

Fen egitimi, bilimsel diusinme becerilerini gelistirmeyi ve bu ¢ergevede bilime uygun cevaplarin
bulunmasini hedefleyen bir sirectir (Karakus & Yalgin, 2016). Bilim ve teknolojideki hizli degisimler,
bireylerin 6grenme-6gretme yaklagimlarinda yenilikleri ortaya gikarmistir. Bu yenilikler bireylerin bilgi
Gretmelerine, problem ¢ézmelerine, elestirel diisinmelerine, girisimci olmalarina, karar verme ve iletisim
becerilerine katki saglamaktadir (Ministry of National Education [MoNE], 2018). Fen 6gretimi, 6grenme
ortamlari agisindan kritik Gneme sahiptir ve bu becerilerin kazandirilmasi, 6gretmenlerin uygun 6grenme-
o6gretme ortamlarini diizenlemeleri ile mimkiindiir (Akpinar & Ergin, 2005). Bu siireg, 6grencilerin bilissel,
duyussal ve psikomotor becerilerini gliglendirerek, onlari bilimsel diisinme siireglerine yonlendirir ve
bdylece onlarin degisen diinya sartlarina uyum saglamalarini destekler.

Ogrenme ortamlarinda, égrencilerin kendi gériislerini dzgiirce ifade edebildikleri demokratik bir sinif
ortaminin olusturulmasi bliytik bir 6neme sahiptir. Bu tiir 6grenme ortamlari, 6grencilerin akil ylritme ve
iletisim becerilerini gelistirmelerine katki saglamaktadir (MoNE, 2018). Bu baglamda, fen 6gretiminde
kullanilacak 6gretim yaklasimlari ve modellerinin, mevcut programla uyumlu ve 6grenciler tzerinde etkili
olmasi biiylik 6nem tasir. Fen 6gretiminde son zamanlarda siklikla kullanilan 6gretim modellerinden biri,
OBYM olarak bilinmektedir (Bakirci vd., 2017). OBYM, 6grencilerin birlikte galisarak bilgi Urettikleri ve bu
slrecgte bilimsel dislinme becerilerini gelistirdikleri bir 6gretim modelidir. Bu modelde, 6grenciler bir
araya gelerek bir sorunu ¢6zmeye calisir, bilgiyi insa eder ve yeni bilgileri tartisarak 6grenirler. Ogretmen,
Ogrencilere rehberlik eder ve grup igi is birligini tesvik eder (Ebenezer & Connor, 1998). OBYM, ozellikle
fen egitimi alaninda siklikla kullanilan bir 6gretim modelidir (Bakirci vd., 2016). Model, 6grencilerin
bilimsel yéntemi 6grenmelerini saglayarak, bilimsel disinme sireglerini deneyimlemelerine ve bu
siireclerle ilgili becerilerini gelistirmelerine yardimci olmaktadir (Bakirci, 2014). Ogrenme siirecinde
birbirinden farkli 6grenme yéntemlerini ise kosarak 6grenciye zengin bir ydntem gesitlemesi sunmayi esas
ilke olarak benimseyen OBYM doért asamadan olusmaktadir. Bu asamalar: kesfetme ve siniflandirma,
yapilandirma ve mizakere etme, transfer etme ve genisletme, yansitma ve degerlendirme seklinde
siralanmaktadir (Ebenezer vd., 2010). OBYM, sosyobilimsel konular, bilimin ve bilimsel bilginin dogasi
Uzerine odaklanmasiyla diger 6gretim modellerinden ayrilmaktadir (Bakirci, 2014; Ebenezer & Connor,
1998).

OBYM ile ilgili alan yazinda tutum, kavramsal anlama, bilimin dogasi gibi degiskenler Uzerine
odaklanildigi gériilmektedir (Bakirci & Cicek, 2017; Yildirim, 2024). Ornegin Fen Bilimleri Dersi Ogretim
Programinin OBYM temelinde ele alinmasi (Bakirci & Cepni, 2014), OBYM temelli fen egitiminin
ogrencilerin kimya dersine olan tutumlarina etkisi (Demircioglu & Vural, 2016), OBYM temelli gevre
dersinin kavram yanilgilarina ve bilgide kaliciliga etkileri (Bakirci & Yildirim, 2017), OBYM temelli fen
o6gretiminin besinlerle ilgili kavram yanilgilarina etkisinin belirlenmesi (Yurtbakan vd., 2021) gibi calismalar
yapilmistir. Bunun yani sira OBYM temelli 6grenme etkinliklerinin fen bilgisi 6gretmen adaylarinin ders
planlarina yansima durumlarinin ortaya cikarilmasi (Sungur-Alhan, 2022), OBYM temelli etkinlikler ile
akademik basari arasindaki iliskinin tespit edilmesi (Ozden & Yenice, 2022), farkli egitim diizeyi ve
cinsiyetteki 6grenci gruplarinin bilimsel distinme aliskanhklarindaki degisime OBYM temelli etkinliklerin
etkisinin belirlenmesi (Alfiana & Wiyarsi, 2023) ve OBYM temelli etkinliklerin 6grencilerin stirdurilebilir
kalkinmayla ilgili kavram yanilgilarina etkisi (Candas & Calik, 2023) gibi calismalar da yer almaktadir. Ancak
Elektrik Devreleri tinitesi baglaminda ortaokul 7. sinif 6grencilerinin 21. ylzyil becerileri ve STEM ilgi
alanlarini belirlemek i¢cin OBYM'yi kullanan bir midahale g¢alismasinin yer almamasi, mevcut ¢alismanin
en 6nemli ortaya cikis gerekgesini olusturmaktadir.

ilgili alan yazinda OBYM destekli 6gretim ile bazi fen konularinin 8gretildigi calismalar tespit edilmistir.
Ornegin; sucul sistemlerde kirlilik (Kiryak & Calik, 2018), bitki ve hayvanlarda enerji déniisimii (Uke vd.,
2024), bosaltim sistemi (Ebenezer vd., 2010), 1si ve sicaklik (Bakirci & Ensari, 2018), sera etkisi (Yildirm &
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Bakirci, 2017) gibi konularin 6gretiminde OBYM’nin kullanildigi belirlenmistir. Bunun yani sira gok
cisimlerini taniyalim (Bakirci vd., 2016), besinler ve protein (Yildinnm, 2024), isik (Yildizbas & Giizel, 2020)
ve slrdirilebilir kalkinma (Candas & Galik, 2023), hava olaylari (Biernacka, 2006), ses ve isik Unitesi
(Uzunkaya, 2019) gibi konularin 6gretimine yoénelik arastirmalarda OBYM’nin ise kosuldugu
anlasilmaktadir. Bu g¢alismalar baglaminda 7. sinif Elektrik Devreleri Gnitesinin 6gretiminde OBYM’nin
kullanildigi sinirh sayida galismaya rastlanmistir. Bu (inite, 6grencilerin elektrik enerjisi ile ilgili temel
kavramlari 6grenmede ve ginlik hayatta karsilastiklari elektrikli cihazlarin ¢alisma prensiplerini
anlamalarina yardimci olmaktadir (Ulukék vd., 2013). Dolayisiyla 6grencilerin, bu kavramlari dogru bir
sekilde 6grenmeleri oldukga 6nem arz etmektedir. Bu durumun 6grencilerin Fen Bilimleri dersi basarilarini
ve ilgilerini artiracagi duslinilmektedir. Elektrik devreleri Unitesinin 6gretiminde OBYM kullanimi ile
ortaya ¢ikacak sonuglarinin yapilacak arastirmalara rehber olacagi disiinilmektedir.

OBYM'’nin farkh 6grenme kuramlarinin sentezinden olusmasi, 6grenci merkezli olmasi ve siire¢ odakli
degerlendirmeyi esas almasi fen egitimi agisindan (st diizey becerilerin kazandirilmasinda énemli bir
o6gretim potansiyeline sahip oldugunu gostermektedir (Bakirci vd., 2017). Diger taraftan OBYM, 6grenme
ortamlarinda bilimin dogasina, sosyobilimsel konularin 6gretimine, bilimsel sdyleve ve kavramsal degisime
odaklanmaktadir (Ebenezer & Connor, 1998). Bu modelin lzerinde durdugu kavramlarin, Fen Bilimleri
Dersi Ogretim Programi ile &rtiistigii sdylenebilir. OBYM’'nin Fen Bilimleri dersinde uygulanmasinin,
O6gretim programinin amacglarina ulagsmasina katki saglayacagi disiiniimektedir. Ayrica, 6gretmenlerin
0grenme ortamlarinda alternatif bir 6gretim modeli olarak kullanabilecekleri bu yaklagim, calismanin
onemini artirmaktadir. Benzer sekilde fen 6gretimiyle kazandirilmak istenen becerilerin biyiik bir kismi
21. ylzyil becerileri semsiyesi altinda toplandig1 gérilmektedir. Bu agidan bakildiginda OBYM destekli fen
o6gretiminin 21. ylzyil becerileri Gzerine olan etkisinin ortaya cikarilmasina ihtiya¢ oldugu asikardir.
Ozellikle son dénemlerde 6gretim programlarinin temel amaclari arasinda 21. yizyill becerilerinin
ogrencilere kazandirilmasi bulunmaktadir. Bu ylizden OBYM temelli fen 6gretiminin 21. yizyil becerileri
tUzerine olan katkilarinin belirlenmesinin alan yazina katki saglayacagi séylenebilir.

Ogrencilerin edinmesi beklenen beceri grubunun basinda gelen 21. yiizyil becerilerinin &grenme
sureglerine dahil edilmesi icin farkli 6gretim yaklasim ve yontemlerine basvuruldugu gorilmektedir
(Gelen, 2017). Boylece 6grencilerin en nitelikli ve etkin 6grenme siireclerinden gegerek hedef becerileri
edinmeleri ve yasamlarinda basariya ulasmalari beklenmektedir (Turel vd., 2023). 21. yuzyil becerileri
arasinda yaraticilik, elestirel distinme, problem ¢6zme, karar verme, 6grenmeyi 6grenme, Ust bilis,
iletisim, empati, is birligi, bilgi okuryazarhgi, bilgi iletisim teknolojileri okuryazarligi, vatandaslik, yasam ve
kariyer becerileriyle kisisel ve sosyal sorumluluk bulunmaktadir (Global Partnership for Education [GPE],
2020). Ayni zamanda bu beceriler fen 6gretimi programlarinda alti gizilen ve 6grencilere kazandirilmasi
hedeflenen temel degerleri kapsamaktadir. Ornegin, elestirel diisinme becerisi kazandirilirken, bireyin
sadece elestiri yapmasi degil, ayni zamanda diger insanlarin gorislerine saygi géstermesi ve anlayish
olmasi da 6nemlidir (Tdrel vd., 2023). Benzer sekilde, yaratici ve yenilik¢i disiinme slireclerinde
baskalarinin fikirlerine ve Uriinlerine ahlaki bir bakis agisiyla yaklasiimasi gerekmektedir. OBYM, 21. yizyil
becerilerini kazandirmak agisindan blyiik bir yer tutmaktadir. OBYM'de 6grenciler, bir konuyu arastirir,
bilgiyi paylasir, tartisir ve sonunda ortak bir anlayis gelistirirler (Bakirci & Ensar, 2018). Ozetle, OBYM
slrecinin 6grencilerin elestirel dusinme, is birligi yapma, iletisim ve diger 21. ylzyil becerilerini
gelistirmelerine yardimci olma potansiyeline sahip oldugu gériilmektedir. Ozellikle 21.yiizyil becerilerinin
erken yaslardan itibaren kazandiriimasi gerekliligi vurgulanmaktadir (GPE, 2020).

Fen Ogretiminde, STEM egitimi olduk¢a 6nemli bir yere sahiptir. STEM egitimi, fenin, teknolojinin,
miihendisligin ve matematigin entegre bir sekilde kullanildigi bir 6gretim yaklasimini ifade etmektedir
(Kuenzi, 2008). Arastirmacilar, STEM'in glinlik yasam problemleriyle entegre edilmis konulari 6grencilere
sunmanin, derslere olan ilgi ve motivasyonlarini artirabilecegini ve akademik basarilarini
yikseltebilecegini savunmaktadir (Glilhan & Sahin, 2016). Ayrica, bu yaklasimin STEM alanlarinda kariyer
yapmak isteyen 6grenci sayisinda artisa yol agabilecegi vurgulanmaktadir (Beier vd., 2019). STEM egitimi,
ogrencilerin hayal ettikleri gelecege ulasmalarini saglayarak yeni 6grendikleri bilgi ve becerileri disiplinler
aras! yaklasimla farkli problem durumlarina uyarlamalarina olanak tanimaktadir. Bu sayede 6grenciler,
degisen ve gelisen diinyada gereken becerilere sahip olabilmektedir (Wahono vd., 2021). Bu baglamda,
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OBYM ile yapilan fen 6gretiminin, Ogrencilerin STEM kariyer alanlarina olan ilgilerini artirabilecegi
disunulmektedir (Caymaz & Aydin, 2021). Ancak 7. sinif 6grencilerinin STEM kariyer alanlarina olan
ilgilerinin incelendigi sinirli sayida ¢alismanin oldugu bilinmektedir (Kirici & Bakirci, 2021). Bu kapsamda
yapilan ¢alismanin amaci, ortaokul 7. sinif 6grencilerinin Elektrik Devreleri Gnitesinde OBYM hakkindaki
gorugleri ile birlikte OBYM temel alinarak olusturulan etkinliklerin 6grencilerin 21. ylzyil becerileri ve
STEM kariyerlerine olan ilgisini ortaya koymaktir. Bu amagla asagidaki sorulara cevap aranmistir:

1. OBYM destekli fen 6gretiminin 7. sinif 6grencilerinin 21. ylzyil becerileri tizerine etkisi var midir?
2. OBYM destekli fen 6gretiminin 6grencilerin STEM kariyerlerine ilgisi (izerinde etkisi var midir?
3. OBYM destekli fen 6gretimi hakkinda 7. sinif 6grencilerinin gorisleri nelerdir?
Yontem
Arastirma Modeli

Arastirma icin karma desen tercih edilmistir. Karma desen hem nicel hem de nitel verilen ayni
¢alismada toplanmasina olanak vermektedir. Calismanin nicel boyutu yari deneysel desen benimsenerek
gerceklestirilmistir. Bu baglamda, bagimli degisken Elektrik Devreleri Gnitesinde hazirlanan OBYM temelli
fen egitimi uygulamalari iken bagimsiz degiskenler 21. yiizyil yasama becerileri ve STEM kariyerlerine
yonelik ilgiler olarak belirlenmistir. Onceden olusturulan gruplar iizerinden deneysel arastirilmalarin
yapildigi ¢alismalarda bu desen kullanilmaktadir (Cepni, 2011; Robson, 2015). Yari deneysel desenin
segiminde, ¢alisma gruplarinin segkisiz segilmesi yerine 6nceden segilmis olmasi, seckisiz drneklemeye ve
gruplandirmaya okul yénetimi tarafindan izin verilmemesi, deney ve kontrol gruplarinin karsilastiriimasina
imkan taninmasi ve 6grencilerin gruplandirilmasi faktoérleri etkili olmustur. Calismanin nitel boyutu ise
durum galismasi deseni benimsenerek gergeklestirilmistir. Ozel durum galismasi belirli bir 6grenci grubu
ve bu grup lzerinde yapilan uygulamalarin derinlemesine arastiriimasina olanak tanimaktadir. Calismada
OBYM uygulamalari yapilan gruplarin yasamis olduklari 6grenme deneyimleri hakkindaki gorislerinin elde
edilmesi durum galismasi deseni sayesinde miimkiin olmustur. Béylece deney ve kontrol grubunda yapilan
OBYM uygulamalarinin etkilerini karsilastirmali olarak ortaya ¢ikarmaya ve nicel verilerin goriismeler
izerinden elde edilen nitel verilerle desteklenmesine olanak veren bir desen benimsenmistir.

Calisma Grubu

2023-2024 egitim-6gretim yilinda Dogu Anadolu Bodlgesinde bir devlet okulunun 7. sinifinda
o6grenimlerini sirdirmekte olan 6grenciler arasindan bilgilendirilmis onam formunu dolduranlarla ¢alisma
grubu olusturulmustur. 25’er kisilik iki siniftan biri deney grubu digeri ise kontrol grubu olarak
belirlenmistir. Belirleme islemi, hizli ve pratik davranmaya olanak saglamasi nedeniyle kolay ulasilabilir
orneklem ilkeleri dikkate alinarak yapilmistir. Kolay ulasilabilir 6rneklem y&ntemi, arastirmacilarin
ornekleme dahil etmek istedikleri bireylere kolayca erisebildikleri ve ulasabildikleri kisileri segmelerine
dayanan bir 6rnekleme yéntemidir. Bu yontem genellikle zaman ve maliyet agisindan daha uygun olan
durumlarda tercih edilir (Cepni, 2011; Robson, 2015). Buradan hareketle uygulama yapma kolaylig
acisindan uygulamayi yapacak olan 6gretmenin halihazirda gérevde bulundugu okuldaki 6grenciler
secilmistir. Arastirmanin nitel kisminda yer alan 6grenciler belirlenirken arastirmanin nicel kismina katilmis
olan 6grencilerin toplam test puanlari hesaplanarak distik, orta ve ylksek olarak siniflanmis ve bu siniflara
diisen 6grenciler arasindan ikiser &grenci olarak toplam alti dgrenci (01, 02, .., 06) ile goriisme
gerceklestirilmistir (Blyukoztirk vd., 2012). Bu arastirmanin etik kurulu onay karari 13.08.2024- tarih ve
2024/16-10 sayili karari ile Van Yiziinci Yil Universitesi Rektorligli Sosyal ve Beseri Bilimleri Etik
Kurulu’ndan alinmistir.

Veri Toplama Araglari
21. Yiizyil Yasam Becerileri Ol¢egi (YYBO)

Olgek, Demirel (2021) tarafindan yapilan ¢calismadan alinmistir. Likert tipinde hazirlanan bu 6lgek 24
maddeden olusmaktadir. Maddelere katilma derecesi 1 ile 5 arasinda siralamistir. Ogrenciler katilma
derecelerini Kesinlikle Katilmiyorum (1), Katilmiyorum (2), Kismen Katiliyorum (3), Katiliyorum (4) ve
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Kesinlikle Katiliyorum (5) biciminde yansitabilmektedir. Calismada arastirmacilar tarafindan kullanilan bu
olgegin glvenirlik degerleri yeniden hesaplanmistir. Bu kapsamda o6lgek Dogu Anadolu Bolgesinde bir
devlet okulunda dgrenim gdéren 300 ortaokul &grencisine uygulanmistir. YYBO Cronbach’s a giivenirlik
katsayisi 0.88 olarak hesaplanmistir. Bu katsayi 6lgegin g¢alismada kullanilabilir gtivenirlikte oldugunu
otaya koymaktadir (Buyukoztirk vd., 2012).

STEM Kariyerlerine Yonelik ilgi Olgegi (STEM-MYi0)

Kier ve arkadaslari (2014) tarafindan gelistirilen 8lgek, Koyunlu-Unlii ve arkadaslari (2016) tarafindan
Tiirkgeye uyarlanmustir. Olgek, STEM alanlarina dair alt boyutlara sahiptir. 44 maddeden olusan &lgegin
maddeleri boyutlara esit olarak dagilmis durumdadir. Ogrenciler maddelere katilma durumlarini; 5=
Kesinlikle Katiliyorum, 4= Katiliyorum, 3= Kismen Katiliyorum, 2= Katiliyorum ve 1= Kesinlikle Katilmiyorum
biciminde belirtmektedir. STEM-MYiQ’nin Cronbach’s a giivenirlik katsayisi 0.89 olarak hesaplanmstir.
Boylece 6lgegin galismada kullanilabilir glivenirlige sahip oldugu anlagiimistir.

Yari Yapilandirilmig Gériisme

Calisamaya katilan 6grencilerin OBYM destekli fen 6gretimi hakkinda goérislerini almak amaciyla
gorisme sorulari olusturulmus ve gorisme gergeklestirilmistir. Belirlenen alti 6grenci ile ortalama 15
dakika siren gorismeler bir ses kayit cihazi ile kayit altina alinmistir. Gériisme sorulari hazirlanirken
arastirmanin amaci ve 6grencilerin durumlari dikkate alinmis, fen egitimi alaninda uzman olan ve nitel
arastirma alaninda makaleleri bulunan iki 6gretim elemaninin géruslerine basvurulmustur. Uzmanlardan
gelen gorusler dogrultusunda iki sorunun goériisme formundan gikarilmasina karar verilmistir. Bunun yani
sira iki sorunun ifade biciminde degisiklik yapilmasi 6nerilmistir. Uzman gorusleri dogrultusunda yari
yapilandiriimis gérisme sorularinin son hali asagida verilmistir:

1. Fen Bilimleri dersinin OBYM baglaminda islenmesi konusunda distinceleriniz nelerdir?

2. Elektrik Devreleri linitesinin 6gretilmesinde OBYM’nin kullaniimasinin konulari 6§renmenize olan
katkilari hakkinda neler soylemek istersiniz?

3. OBYM'’ye dayali fen 6gretiminin 21. yuzyil becerilerine (elestirel, yaratici, problem ¢ézme, is birligi
ve iletisim) katkilarinin neler oldugunu distintiyorsunuz?

4. OBYM kapsaminda yapilan etkinlik ve deneylerin STEM alanlarina olan ilginizi artirmasi noktasinda
dislinceleriniz nelerdir?

5. OBYM'ye dayali fen 6gretiminin uygulanmasi esnasinda hosunuza giden noktalari agiklar misiniz?

Uygulama

OBYM temelli elektrik devreleri uygulamalarinin 5E modeline gore etkilerinin karsilastiriimak istendigi
calismada deney ve kontrol grubu olusturulmustur. Deney grubu elektrik devresi tGnitesini OBYM temelli
etkinliklerle gergeklestirirken kontrol grubu 5E 6grenme model temelli etkinliklere tabi tutulmustur. Dort
haftada tamamlanan etkinliklerin tamami bes yil fen egitimi deneyimine sahip bir 6gretmen tarafindan
ylratulmistr. Elektrik Devreleri tnitesine yonelik uygulamalar Tablo 1'de agiklanmistir.

Tablo 1
Yapilan Uygulamalar ve Ornek Ders Asamalari

Deney Grubu

Kontrol Grubu

Uygulama dncesi YYBO ve STEM-MYIO bir ders

Uygulama &ncesi YYBO ve STEM-MYIO bir

S |<1_V3 saati sliresinde (40 dk.) uygulanmustir. ders saati stiresinde (40 dk.) uygulanmistir.
© Kesfetme ve Siniflandirma asamasinda, Giris asamasinda, Ogretmen, pil, ampul,
g ogretmen sinifa elektrik devresi elemanlarini  anahtar ve kablo gibi elektrik devresi
S getirir ve tanitir. Ogrencilerin 6n bilgilerini elemanlarini sinifa getirerek 6grencilerin
%.D harekete gecirmek icin calisma yapragi 1

dagitilir ve doldurmalari igin sdre taninir.
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Calisma yapraklari toplanarak 6grenci fikirleri
siniflandirihr, 6grenciler gruplara ayrilarak
sinif tartismasi baglatir. Ogretmen su tesisati
resmi gosterip elektrik devre elemanlari ile
baglanti kurmalarini saglar. Bu dogrultuda
alinan fikirleri tahtaya yazar ve kategorize

dikkatini ceker ve gunlik hayatta elektrik
devrelerinin kullanimini tartisir.

Kesfetme asamasinda, ©6grenciler gruplara
ayrilarak basit bir elektrik devresi kurar ve bu

eder. Ogretmen, ogrenciler icin fikirlerini sirecte devrenin c¢alismasi icin gerekli

degerlendirmeden, rahatca ifade etmelerine kosullari kesif edilir.

olanak taniyan bir ortam saglar. Ogretmen,

bilimin dogasini anlamalari igin 6grencilere

Thomas Edison'un hayatini anlatan bir metin  Agitklama asamasinda, ©gretmen devre

okur. Daha sonra hayal giici ve yaraticihk elemanlarinin  gorevlerini  ve  elektrik

kullanimi gibi sorular sorarak 6grencilerde akiminin devredeki yolunu agiklar.

farkindalik olugturur.

Yapilandirma ve Miizakere Etme asamasinda, . . . .
Derinlestirme asamasinda, ogrenciler

O0gretmen Sarikaya ve Aydin (2021) tarafindan
gelistirilen deneyler yaptirildi ve her deney
sonrasinda Tahmin-Agiklama-Gozlem-
Aciklama (TAGA) yontemine gore calisma
yapraklari dagitilarak sonuglarin sunulmasini
ve miizakere edilmesini saglar.

Genisletme ve Transfer Etme asamasinda,
O0gretmen Ogrencileri gruplara ayinr. Her
gruba STEM etkinlikleri yaptirir. Ayni asamada
"Kaynaklarin etkili kullanimi agisindan geri
donisimin 6nemi" konulu video izletilerek
sinif tartismasi yapilir.

Yansitma ve Dederlendirme asamasinda ise

6gretmen  “Tanilayict  Dallanmis  Agag”,
Refleksiyon glinlGgli (Demirci, 2016) ve
MEB’den alinan c¢alisma vyapraklan ile

ogrencilerin durumunu degerlendirir.

ogrendiklerini pekistirmek icin farkli elektrik
devresi semalari gizip bunlari gergek devreler
haline getirir ve farkli baglanti tdrlerini
deneyerek gozlemler yapar.

Degerlendirme asamasinda, 6grenciler devre
elemanlarini dogru sekilde baglamalarini
gerektiren bir ¢alisma yapragini doldurur ve
kurduklari devreleri agiklayan kisa bir yazi
yazarak oOgrendiklerini degerlendirir. Ders,
genel bir degerlendirme ve geri bildirimle
sonlandirilir.

Uygulama sonunda YYBO ve STEM-MYiO son

Uygulama sonunda YYBO ve STEM-MYiO

%’j test olarak bir ders saati siiresinde (40 dk.) Alan ilgi Olgegi son test olarak bir ders saati
— uygulanmistir. Belirlenen alti 6grenci ile siresinde (40 dk.) uygulanmistir.

S ortalama 15 dakika siren goérismeler

v yapilmistir.

Veri Analizi

Arastirmanin nicel verileri STEM-MYiO ve YYBO, nitel verileri ise gdriisme formuyla toplanmistir. Nicel
veri toplama araglariyla edinilen veriler istatistik programina islenerek betimleyici ve karsilastirmali veri
analizine tabi tutulmustur. Karsilastirmal analiz yapilmadan 6nce veri setinin normal dagilim gosterme
durumuna bakilmistir. Olceklerden elde edilen verilere uygulanan normallik testi istatistikleri Tablo 2’de
verilmistir.
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Tablo 2
Olgeklerin Normallik Testi Sonuglari
.. Shapiro-Wilk
Olgek Test Grup Carpikhk Basiklik istatistik df o
On-test Deney -0.597 1.255 0.896 25 0.015
VYBO* Kontrol 1.036 1.185 0.916 25 0.041
Son-test Deney 0.420 -0.552 0.947 25 0.219
Kontrol -0.041 -0.882 0.963 25 0.478
On-test Deney -0.375 1.425 0.959 25 0.395
STEM- Kontrol 0.658 1.048 0.918 25 0.045
MYIQ** Son-test Deney 0.094 -1.357 0.933 25 0.103
Kontrol -1.334 1.656 0.878 25 0.006

* 21. Yiizyil Yasam Becerileri Olcegi, ** STEM Kariyerlerine Yonelik ilgi Olgegi

Tablo 2 incelendiginde, her iki 6lgekten elde edilen verilerin Shapiro-Wilk testine gére bazi gruplarda
normal dagilim gosterirken (p> 0.05) bazi gruplarda ise normal dagilim gostermedigi (p<0.05)
anlasilmaktadir. Bu durumda veri setlerinin normal dagilimi hakkinda net bir karar verebilmek (izere
carpiklik ve basiklik degerleri dikkate alinmistir. Her ne kadar carpiklik ve basiklik degerlerinin -1 ile +1
arasinda olmasi durumunda veri setinin normal dagihm gosterdigi genel bir kabul olarak bilinse de bu
degerlerin -2 ile +2 arasinda olmasi durumunda da veri setinin normal dagilim gosterdigi kabul
edilmektedir (Hahs-Vaughn & Lomax, 2020; Yazici & Akyol, 2021). Her iki Olgekte her bir grup igin
hesaplanan carpiklik ve basiklik degerlerinin -1.357 ile 1.656 arasinda olmasi nedeniyle veri setlerinin
normal dagihm gosterdigi ve gruplar arasindaki farklarin analizinde parametrik bagimsiz érneklem t
testinin kullanilmasina karar verilmistir. Ayrica eta kare degeri hesaplanarak anlamli farka dair etki
blyuklGga (0.01 kiguk, 0.06 orta, 0.14 biyik) belirlenmistir (Bliytikoztirk vd., 2012).

Gériisme verilerinin analizinde icerik analizi ydntemi dikkate alinmistir. icerik analizinin ana hedefi,
ulasilan verilerin arastirmaci tarafindan sadelestirilip yorumlanarak okuyucularin kolayca anlayabilecegi
bir formata dénistiriilmesidir (Cepni, 2011). Ogrencilerin miilakat sorularina verdikleri cevaplar diiz
yaziya aktarilmistir. ilk asamada, iki arastirmaci tarafindan veri indirgemesiyle kodlar olusturulmustur.
Ardindan, bu kodlarin iki arastirmaci arasindaki uyum orani hesaplanmistir. Uyum oranlarinin belirlenmesi
icin Miles ve Huberman’in (1994) gelistirdigi glivenilirlik formall kullanilmistir Uyum Yizdesi (P) = Na
(Gorus birligi)/Na (Gorus birligi) + Nd (Gorus ayrihgl). Formilin uygulanmasi sonucunda, kodlayicilar
arasindaki uyum orani %87 olarak bulunmustur. Bu oran, kodlamalarin glivenilir oldugunu géstermektedir
(Miles & Huberman, 1994). Olusturulan tema ve kodlar, bulgular bdélimiinde tablolar halinde
sunulmustur.

Bulgular

OBYM destekli elektrik devresi etkinliklerinin 7. sinif 6grencilerinin 21. ylzyil yasam becerileri, STEM
kariyerlerine yonelik ilgileri ve yapilan uygulama hakkinda 6grenci gorisleri Uzerindeki etkisinin
arastinldigi calismada ulasilan bulgular, alt problemler dikkate alinarak sunulmustur.

21. Yiizyil Yagsam Becerilerine Dair Bulgular

“OBYM destekli fen égretiminin 7. sinif égrencilerinin 21. yiizyil becerileri (izerinde etkisi var midir?”
biciminde tanimlanan problemi cevaplayabilmek icin deney ve kontrol grubu 6grencilerine YYBO
uygulanmistir. OBYM destekli fen 6gretiminin 7. sinif 6grencilerinin 21. ylzyil yasam becerisine etkisine
yonelik bagimsiz 6rneklem t testi yapilarak elde edilen bulgular Tablo 3’te sunulmustur.
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Tablo 3
Deney ve Kontrol Grubunun YYBO On ve Son Test Arasindaki Anlamlili§a iliskin Bagimsiz T-Testi Sonuglari
Test Grup N Ortalama Standart Sapma t df o]
On test Deney 25 82.080 9.6303 1.020 37.868 0.314
Kontrol 25 78.080 17.0732
Son 90.240 11.3221 5.579 48 0.000
Deney 25
test
Kontrol 25 74.880 7.8279

Analiz sonuglari, YYBO 6n test puanlari arasinda anlamli bir fark olmadigini géstermektedir [t= 1.020,
p> 0.05]. Ortalamalar dikkate alindiginda, gruplarin 6n test puanlari arasinda belirgin bir farklilik
bulunmamaktadir. Ancak, uygulama sonrasi YYBO’nin son test puanlari arasinda deney grubunun lehine
buyuk diizeyde etki degeri (eta kare= 0.393) olan anlaml bir fark tespit edilmistir [t= 5.579, p< 0.05].
Ortalamalar incelendiginde, OBYM uygulanan deney grubundaki 6grencilerin son test puanlarinin, kontrol
grubundaki 6grencilerden daha yiiksek oldugu goriilmektedir.

STEM Kariyerlerine Yénelik ilgilere Dair Bulgular

“OBYM destekli fen égretiminin 7. sinif 6grencilerinin STEM alanlarini (izerinde etkisi var midir?”
bicimindeki problemi cevaplayabilmek icin &grencilere uygulanan STEM MYIO araciligiyla bagimsiz
orneklem t testi ulasilan bulgular Tablo 4’de verilmistir.

Tablo 4
Gruplar Arasi STEM Kariyer ilgi Olgedi Karsilastirmasi Sonucu Ulasilan Bulgular
Test Grup N Ortalama Ss t df p
On test Deney 25 142.040 20.985 0.619 48 0.539
Kontrol 25 137.240 32.598
Son Deney 25 176.960 18.691 9.186 48 0.000
test Kontrol 25 132.840 15.0777

Uygulama 6ncesi STEM-MYIO 6n test puanlari arasinda anlamli bir fark bulunmamistir [t= 0.619, p>
0.05]. Ancak, uygulama sonrasinda STEM-MYiO son test puanlari arasinda deney grubunun lehine biiyiik
dlzeyde etki degeri (eta kare= 0.637) olan anlamli bir farkhhk tespit edilmistir [t= 9.186, p< 0.05].
Ortalamalara gore, OBYM temelli fen etkinlikleriyle elektrik devreleri Unitesinin islendigi deney
grubundaki 6grencilerin son test puanlarinin kontrol grubundaki 6grencilerden daha yiksek oldugu
anlasiimaktadir.

Ogrenci Goriislerine Dair Bulgular

Ogrencilerin “Fen Bilimleri dersinin Ortak Bilgi Yapilandirma Modeli baglaminda islenmesi konusunda
dlisiinceleriniz nelerdir?” sorusuna vermis olduklari yanitlara yénelik bulgular Tablo 5'de sunulmustur.
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Tablo 5
OBYM'’ye dayali Fen Ogretime Yénelik O§renci Gériisleri
Tema Kodlar 01 02 03 04 O5 O6 f
.= ls birligi yapma + + + 4+ + + 6
> % Konuyu daha iyi anlama + + + + + + 6
2 :% Mihendislik tasarim becerileri katki saglama + + + + - + 5
& & Biliminsanlarinin bilime olan katkilarini 6grenme + o+ 4+ 4+ - + 4
g ‘ré Yeteneklerimi fark etmemi saglama + o+ o+ + - - 4
;4:; % Yaraticihgimiza katkida bulunma + + - + + - 4
T Teknolojinin kullaniminin farkinda olma - - - + - + 2

Calismaya katilan 6grencilerin OBYM dayali fen 6gretim hakkinda farkli diisiincelere sahip olduklari
gorilmektedir. Ogrenciler OBYM hakkinda, is birligi yapma (f= 6), konuyu daha iyi anlama (f= 6),
mihendislik tasarim becerileri katki saglama (f= 5), bilim insanlarinin bilime olan katkilarini 6grenme (f=
4), yeteneklerimi fark etmemi saglama (f= 4), yaraticilhgimiza katkida bulunma (f= 4) ve teknolojinin
kullaniminin farkinda olma (f= 2) gibi kodlarla gorislerini belirtmislerdir. Bu konuda 6grenciler ile yapilan
gorismeden bazi alintilar agsagida verilmistir.

01: “Derste yapilan etkinliklerde arkadaslarla is birligi yaptik. Bu is birligi konuyu daha iyi anlamami
sagladigini diisiindiyorum. Ayrica yaraticiligimi 6n plana koydum. Yetenegimin oldugunu égrendim. Bu
konuyu uzun siire unutmayacadgimi anladim.”

02: “Konuyu daha iyi anlamamiza yardimci oldu. Birlikte is birligi yapmaya calistik. Bilim denilen kesin
olmadigi 6grendik. Yaraticiligimizi gelistirdik ve miihendislik becerilerimizi kullanirken yeni iiriinler ortaya
cikardik.”

Calismaya katilan 6grencilerin “Elektrik Devreleri iinitesinde dgretilmesinde Ortak Bilgi Yapilandirma
Modelinin kullaniimasi konularinin égrenmenize olan katkilari hakkinda neler séylemek istersiniz?”
sorusuna verdikleri cevaplardan elde edilen bulgular Tablo 6’de verilmistir.

Tablo 6

OBYM’nin Fen Ogretimine Katkilarina Yénelik Ogrenci Gériisleri
Tema Kodlar 01 02 03 04 05 06 f
Konuyu etkin 6grenme + + + + + + 6
Ig Konuyu giinlik hayatla iliskilendirme + + + + + + 6
S & Hizlive kolay 6grenme + + o+ o+ + + 6
. % Seri ve paralel bagh devreleri 6grenme + + + - + + 5
E € Elektrik devre elemanlarini 6grenme + + + + - - 4
8 § Kalici 6grenme + + + R + 4
O Kisa devreyi 6grenme + + + - - - 3
Deney yapma - - - + - + 2

Calismaya katilan 6grencilerin OBYM hakkinda farkh duslincelere sahip olduklari gorGimustdr.
Ogrenciler OBYM hakkinda, konuyu etkin 6grenme (f= 6), konuyu giinliik hayatla iliskilendirme (f= 6), hizli
ve kolay 6grenme (f= 6), seri ve paralel bagli devreleri 6grenme (f= 5), elektrik devre elemanlarini 6grenme
(f= 4), kalici 6grenme (f= 4), kisa devreyi 6grenme (f= 3), deney yapma (f= 2) gibi kodlarla gorislerini
belirtmislerdir. Bu konuda 6grenciler yapilan gériismeden bazi alintilar asagida verilmistir.

01: “Konuyu daha kolay ve hizli 6§rendim, elektrik devresinin nasil kurulacagini ve kisa devrenin nasil
olustugunu égrendim.”
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02: “Seri baglama, paralel baglama ve kisa devrenin ne oldugunu hizli ve kolayca 6§rendim. Aklimda
kalici olarak kaldi, artik cabuk unutmayacagim.”

Ogrencilerin “OBYM’ ye dayali fen égretiminin 21. Yiizyil becerilerine katkilarinin neler oldugunu
diistiniiyorsunuz?” sorusuna verdikleri cevaplardan elde edilen tema ve kodlar Tablo 7’da verilmistir.

Tablo 7
OBYM’nin 21. Yiizyil Becerilerine Katkilarina Yénelik Odrenci Gériisleri
Tema Kodlar 01 062 063 04 05 O6 f
o Elestiri yapabilme + + + + + + 6
g,i -% Yaraticihgin gelismesi + + + + + 6
g E % Problem ¢6zme becerisini gelistirme + + + + + - 5
. & = lletisim becerisi gelistirme + - + o+ + + 5
E 2 ¥ s birligi yapma becerisi gelistirme + - + o+ - + 4
8 :§ Elestirileri saygl cercevesinde ylritme - + + - + + 4
> Takim halinde ¢alisabilme becerisi + - + + - - 3

Calismaya katilan 6grenciler, OBYM’nin 21 yiizyil becerilerine olan katkilari hakkinda farkli diistincelere
sahip olduklari gériilmistir. Ogrenciler OBYM hakkinda, elestiri yapabilme (f= 6), yaraticihigin gelismesi
(f=6), problem ¢6zme becerisini gelistirme (f= 5), iletisim becerisi gelistirme (f= 5), is birligi yapma becerisi
gelistirme (f= 4), elestirileri saygi cercevesinde yiriutme (f=4), takim halinde galisabilme becerisi (f= 3) gibi
kodlarla gorislerini belirtmislerdir. Bu konuda 6grenciler yapilan gorlismeden bazi alintilar asagida
verilmistir.

O1: “Birbirimizin elektrik devresini elestirdik ayni zamanda elestiri yaptigimiz arkadaslarimiza saygili
davrandik. Yaraticihigimizi ortaya koyup gelistirdik. Problem ¢6zme becerimizi gelistirdik mesela devrede
ampuliin neden yanmadidini ¢ézmeye ¢alistik. Arkadaslarimizla ortak ¢alistik, birbirimize yardim ettik
isbirligi yaptik, iletisim becerimizi gelistirdik.”

02: “Birbirimizin elektrik devresini elestirdik. Projeler yaptik yaraticihdimiz gelisti. Problem ¢ézme
becerimizi gelistirdi ¢iinkii devremiz ¢alismiyordu ve tiim devreyi tek tek kontrol ettik ampuliin neden
yanmiyor olabilecegini tartisip kontrollerimizin sonucunda ampuliimiiziin patladigini bu yiizden devremizin
calismadigini fark ettik ve ampuliimiizii dedistik devremiz ¢alisti. Birbirimizin projesini elestirirken
arkadaslarimiza saygi gésterdik.”

03: “Arkadaslarimizi  elestirdik. Yaraticih§imizi  ortaya koyduk. Herhangi bir problem ile
karsilastigimizda nasil ¢ézecegimizi 6grendik. Ampul yanmadigi zaman udrastik ve sorunun ampuliin
tellerinde oldugunu anlayinca ampuliimiizii degistik. Birbirimizin projelerini elestirirken saygili davrandik.
is birligi becerimiz gelisti ¢ciinkii grup arkadaslarimiza ve baska gruplardaki arkadaslarimiza yardim ettik.
Bazi arkadaslarimizla sorunlarimiz olsa da iletisimimizi kesmedik ve beraber ortaya bir (iriin ¢ikardik.

Calismaya katilan 6grencilerin “OBYM kapsaminda yapilan etkinlik ve deneylerin STEM alanlarina olan
ilginizi arttirma noktasindaki diisiinceleriniz nelerdir?” sorusuna verdikleri cevaplardan elde edilen tema
ve kodlar Tablo 8’da verilmistir.

Tablo 8

OBYM’nin STEM llgi Alanlarina Olan Katkilarina Yénelik Ogrenci Gériisleri
Tema Kodlar 01 02 03 064 O5 Oe6 f
s Fen bilimleri dersini sevme + + + + + + 6
E g Teknolojik agidan gelisme + + + + + + 6
£ s g Mihendis gibi hissetme + o+ + + + + 6
5 % & Mihendislige karsi ilginin artmasi + - + + + + 5
> 20 Fen bilimleri derslerine ilginin artmasi + + + + + + 5
© Matematik dersine ilginin artmasi - + + - - + 3

1467



Denk, Bakirci & Kara — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 53(3), 2024, 1445-1475

Calismaya katilan 6grenciler, OBYM’nin STEM ilgi alanlarina olan katkilarini farkh kodlarla ifade
etmislerdir. Ogrenciler OBYM hakkinda, fen bilimleri dersini sevme (f=6), teknolojik agidan gelisme(f=6),
Mihendis gibi hissetme (f=6), mihendislige karsi ilginin artmasi (f=5), fen bilimleri derslerine ilginin
artmasi (f=5), matematik dersine ilginin artmasi (f=3) gibi kodlarla goruslerini belirtmislerdir. Bu konuda
ogrenciler yapilan goriismeden bazi alintilar agagida verilmistir.

04: “Elektrik devresi yaparken miihendislik alanina ve fen alanina ilgim oldudunu fark ettim. Bu sayede
fen bilimleri dersi daha ¢ok ilgimi ¢ekti ve daha ¢ok sevmeye basladim.”

06: “Kendimi miihendis gibi hissettim. Matematide, fene ve teknolojiye olan sevgim artti. Bir miihendis
gibi elektrik devrelerini kullanarak ortaya (iriin koymak beni gururlandirdi.”

Calismaya katilan 6grencilerin “OBYM dayali fen 6gretiminin uygulanmasi esnasinda hosunuza giden
noktalari agiklar misiniz?” sorusuna verdikleri yanitlardan elde edilen tema ve kodlar Tablo 9’de
verilmigtir.

Tablo 9
OBYM’ye Dayali Fen Ogretiminin Olumlu Yénlerine Yénelik Bulgular
Tema Kodlar 01 62 03 04 05 06 f
5 Basarili olmak + + + + + + 6
‘3:3 € Konuyu tartismak + + + + + + 6
= 8 _ Tasarim yapmak + + + + + 5
€ c @ Isbirligi yapmak + + + -+ -4
e é >S_ Fikirlerimizi birbirimize sunmak - + + + - - 3
E b Problem ¢6zmek + + - - - + 3
o} :’g" Zorluklarla miicadele etmek - - - + + + 3
Muihendis gibi hissetmek + - - - - + 2

Calismaya katilan 6grenciler, OBYM temelli fen 6gretiminin olumlu yoénlerini farkh kodlarla
belirtmislerdir. Ogrenciler OBYM hakkinda, basarili olmak (f=6), konuyu tartismak (f=6), tasarim yapmak
(f=5), is birligi yapmak (f=4), fikirlerimizi birbirimize sunmak (f=3), problem ¢6zmek (f=3), zorluklarla
micadele etmek (f=3), mihendis gibi hissetmek (f=2) gibi kodlarla gérislerini belirtmislerdir. Bu konuda
ogrenciler yapilan gériismeden bazi alintilar asagida verilmistir.

01: “Tasarim yapmak hosuma gitti. Bundan sonra elektrik devreleriyle ilgili bir sorun oldugunda
kendim ¢ézebilirim. Bu ¢ok gurur vericiydi. Derste ¢ok eglendim.”

02: “Fikirlerimizi tartistik, is birligi yaptik, tasarim ve miihendislik yaptik bunlar cok hosuma gitti.
Basarili olmak bizi hem ¢ok mutlu etti hem de ¢ok eglendik.”

Tartisma ve Sonug
21. Yizyil Yasam Becerileri

Bu calismada, deney ve kontrol grubu YYBO &n test puanlari arasinda anlaml bir fark bulunmadig
belirlenmistir. Bu bulgu, uygulama 6ncesi deney ve kontrol grubunda bulunan 6grencilerin 21. yizyil
yasam becerileri bakimindan birbirlerine yakin ya da denk oldugu seklinde yorumlanabilir. Bu durumun
ortaya c¢ikmasinda c¢alismaya katilan 6grencilerin ayni okulda Ogrenim goérmelerinin ve benzer
ogretmenlerden ders almalarinin etkili oldugu disliniilmektedir. Alan yazin incelendiginde yari deneysel
desenli birgok ¢alismalarda benzer sonuglara ulasilmistir (Bakirci vd., 2015; Caymaz & Aydin, 2021).

Deney ve kontrol grubu YYBO son test puanlari karsilastirildiginda deney grubu lehine anlaml fark
bulunmustur. Ayrica Eta Kare etki blylkligl hesaplamasina bakarak deney grubu ile kontrol grubunun
son test puan ortalamalarindaki farkin biyik oldugu gortlmdistir. Bu sonuglar OBYM dayal fen
6gretiminin 5E 6grenme modeline gore 21. ylzyil becerilerinin gelisimi Gzerinde daha etkili olduguna
isaret etmektedir. OBYM'nin kesfetme ve siniflandirma asamasinda, 6grencilere ¢alisma kagidi verilmistir.
Bu calisma kagidina ogrenciler tarafindan basit bir elektrik devresi gizilmistir. Bu gizimler 6gretmen
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tarafindan toplandiktan sonra ortaya ¢ikan gizimler tim 6grencilere tek tek gosterilmis ve arkadaslarinin
yapmis oldugu cizimlerle ilgili “Sizce ¢izimdeki elektrik devresi isik verir mi?” sorusu sorulmus, 6grenciler
arkadaglarinin gizimlerini elestirmis ve yorumlar yapmistir. Bu etkinlik 6grencilerin yaratici disiinme,
problem ¢6zme ve iletisim becerilerinin gelismesine katki saglamistir. Bu etkinlikte 6grencilerin elektrik
devresinin c¢alismama sebeplerini bulup ¢6ziim ©6nermeleri, yaraticiik ve yenilikgilik becerilerinin
gelismesine katki saglamistir (Candas ve Calik, 2023).

OBYM’nin ikinci asamasinda Thomas Edison’un hayati 6grencilere izlettirilmistir. Edison’un karsilastig
zorluklar ve buldugu yaratici ¢éztimler, 6grencilerin elestirel diisinme ve problem ¢6zme yeteneklerine
yonelik gelisim saglarken, bulus yapma siireci ve yenilik¢i yaklasimi, yaratici diisinmenin ve yenilik
yapmanin 6nemini ortaya koymaktadir (Bakirci & Cepni, 2016). Edison’un basarisizliklarindan yilmayip
surekli denemeye devam etmesi, 6grencilere azim ve direngliligin degerini 6gretirken, bilimsel siiregleri
nasil kullandigini 6grenmek, bilimsel bilginin edinilmesi, degerlendirilmesi ve uygulanmasi konularinda
beceri kazanildigi soylenebilir. Tim bu aktiviteler 6grencilerin 21. ylzyil becerilerinin gelisime katki
sagladigl disidndlmektedir. Transfer Etme ve Genisletme asamasinda sosyo-bilimsel bir konu olan
kaynaklarin etkili kullanimi agisindan geri déntsiminin 6nemi hakkinda bir video izletilmistir. Bu
videodan sonra yapilan sinif tartismasinin 6grencilerin elestirel diisinme, problem ¢6zme, iletisim, etik ve
sosyal sorumluluk gibi becerilerin gelisimine katki sagladigina inanilmaktadir (Bakirci vd., 2018; Yildirim,
2024). Bunun yani sira yaraticilik ve inovasyon becerisi, kiiltirel farkindalk ve kuresel bakis agisi gibi
kavramlarin olumlu etkilenmistir. Tim bu kavramlarin 21. yilizyil yasam becerileri olarak kabul
edildiginden, OBYM destekli fen 6gretiminin 6grencilerin 21. yizyil becerileri gelisimine katki sagladigi
soylenebilir (Kiryak & Calik, 2018).

STEM Kariyerlerine Yonelik ilgiler

Deney ve kontrol grubunda bulunan 6grencilerin STEM-MYi0O’den elde edilen puanlari uygulama
oncesinde kiyaslandiginda aralarinda anlamli bir fark bulunmadigi tespit edilmistir. Bagka bir deyisle deney
ve kontrol grubunda bulunan 6grencilerin STEM kariyerlerine yonelim ilgi alanlari bakimindan birbirine
yakin ya da denk oldugu sdylenebilir. Ayni zamanda STEM-MYIiO son test puanlari arasinda anlamli farkin
deney grubu lehine oldugu saptanmistir. Ayrica Eta Kare etki blyukligiu hesaplamasina bakarak deney
grubu ile kontrol grubunun son test puan ortalamalarindaki farkin blyik oldugu gérilmustir. Bu sonuglar,
deney grubunda OBYM temelli fen etkinliklerinin STEM kariyerlerine yonelik ilgileri artirmada buyik
oranda etkili oldugunu ortaya koymaktadir. Bu durumun, Transfer Etme ve Genisletme asamasinda
gerceklestirilen projelerden kaynaklandigi diisiiniilmektedir. Ogrenciler, 6gretmen tarafindan 3-4 kisilik
gruplara ayrilmistir. Ogrencilere elektrik devreleri iinitesi kapsaminda proje konulari verilmistir. Bu
slrecte, Ogrenciler nasil proje yapacaklarinin planlamasini yapmislar ve kendilerine bir yol haritasi
gizmiglerdir. Projelerini gergeklestirme asamasinda matematiksel hesaplamalardan ve teknolojiden
faydalanmislardir. Bunun yani sira Fen Bilimleri dersinde 6grenmis olduklari elektrik devre yapma
mantigini kullanarak projelerini bir mithendis gibi ¢alisarak ¢izmis ve tasarimlarini ortaya koymuslardir.
Ogrenciler proje siirecinde farkli disiplinlerden faydalanmalari ve bir miihendis gibi ¢alismalari onlarin
STEM alanlarina ilgilerini artirmistir (Fan & Yu, 2017). Bu siirecte 6grencilerin is birligi yapma, takim
halinde calisabilme, 6grendiklerini uygulamaya dokebilme, iletisim becerisi, elestirel diisinme becerisi,
ogrendiklerini giinliik hayata uyarlayabilme becerisi gibi becerilerini gelistirmistir (Kirici & Bakirci, 2021).
Ogrencilerin bu etkinlikler sirasinda elde ettikleri deneyimler ve basarilari onlarin dzgiivenini arttirip giiclii
hissetmelerine yardimci oldugu ve bu alanlarda galisan insanlarla bag kurmalarini saglamistir. Calismada
elde sonuglar, 6grencilerin STEM kariyer alanlarinda galisan insanlar gibi distindikleri, 6grendikleri bilgiyi
uyguladiklarini, hazirlamis oldugu tasarimlari arkadaslarina sunmalari ve 6grencilerin bu alanlarda ¢alisan
insanlara karsi olan ilgileri gibi durumlar 6grencilerin STEM alanlarina ilgilerini artirdigi soylenebilir. Alan
yazin incelendiginde STEM alanlarina yonelik galismalarda da benzer sonuglara rastlanmistir (Beier vd.,
2019; Kirici & Bakirci, 2021).

Ogrenci Goriisleri

Calisma kapsaminda goriisme yapilan 6grenciler, OBYM’nin Fen Bilimleri dersinde, is birligi yapmaya,
tartisma kiltlrinin olusmasina, bilimin dogasinin anlasiimasina ve sosyobilimsel konularin 6grenilmesine

1469



Denk, Bakirci & Kara — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 53(3), 2024, 1445-1475

katki sagladigini belirtmislerdir. Ayrica, mihendislik tasarim becerilerinin ve bilim insanlarinin bilime olan
katkilarini 6grenme konularinda katki sagladigini belirtmistir. Ogrencilerin bu gériislerinde OBYM’nin
birinci asamasinda bilimin dogasindan 6grencilerin haberdar edilmesi (Caymaz & Aydin, 2021), ikinci
asamasinda tartisma teknigine yer verilmesi (Kiryak & Galik, 2018), Gi¢lincli asamasinda fen-teknoloji ve
muhendislik disiplinlerine yonelik etkinliklerin yer almasi ve sosyobilimsel konularin ele alinmasinin etkili
oldugu diisiiniilmektedir (Ebenezer & Connor, 1998). Ogrenciler, OBYM temelli fen 6gretim araciligiyla
yaratici yeteneklerinin ve teknoloji kullaniminin farkinda olduklarini belirtmislerdir. Bu beceriler transfer
etme ve genisletme asamasinda yapilan etkinliklerle kazanilmistir (Bakirct & Yildinm; 2017; Caymaz &
Aydin, 2021).

Ogrenciler, elektrik devreleri {initesinin grenilmesinde OBYM’nin énemli katkilarinin oldugunu ifade
etmislerdir. Konunun 6grenilmesinde OBYM'nin Uglincli agamasinda elektrik devrelerinin glinlik hayatta
kullanimina iligkin drneklerin verilmesi, konuyla ilgili 6rnek olayinin sinif ortaminda tartisiimasinin etkili
oldugu disiiniilmektedir. Bu tartismada, herkesin gorislerine agiklama imkani verilmesi, elektrik devre
konusunun olmadigi takdirde ginlik hayatta karsilasilan sorunlarin neler olacaginin detayh olarak ele
alinmasinin etkili oldugu soylenebilir. Tum bu aktiviteler, konun kolay ve hizla 6grenilmesine katki
saglayarak kalict 6grenmenin gerceklestigine katki sagladigi anlasilmaktadir. Alan yazina bakildiginda
benzer sonuclar veren galismalar bulundugu gériilmektedir (Ozden & Yenice, 2020).

GoOrlisme yapilan 6grenciler, OBYM destekli fen 6gretiminin 21. yiizyil becerilerine katki sagladigini
vurgulamislardir. Bu beceriler; elestiri yapabilme, yaratici disinme, problem ¢dzme, iletisim kurma ve is
birligi yapma becerisi seklindedir. Ogrencilerin belirttigi bu becerilerin hepsi 21. yiizyll beceri icinde yer
almaktadir. Dolayisiyla 6grencilerin bu goérisleri, OBYM destekli fen 6gretiminin 6grencilerin 21. yizyil
becerileri Gzerinde olumlu katkilar sagladigini ortaya koymaktadir. “Kesfetme ve Siniflandirma”
asamasinda 6gretmen tarafindan 6grencilere dagitilan calisma kagidina 6grencilerin ¢izmis olduklari
elektrik devrelerinin arkadaslari tarafindan yorumlanmasi ve elestirilmesi bu becerilerin gelismesine
onemli katki sagladigi distniilmektedir. “Yapilandirma ve Miizakere Etme” asamasinda ogrencilere
yapilan deneyler ve bu deneylerin ginlik hayatla iliskilendirilmesi, “Transfer Etme ve Genigletme”
asamasinda 6grencilerin arkadaslariyla grup g¢alismalari yapmis olmalari da bu becerilerin kazandiriimasi
acisindan katki saglamistir. Bu baglamda yapilan calismalarda da benzer sonuglara rastlaniimaktadir
(Benek & Akcay, 2022; Kiryak & Calik, 2018).

Ogrenciler, OBYM’nin STEM kariyerlerine yonelik ilgileri (izerinde olumlu katkilar biraktigi
belirtmislerdir. OBYM sayesinde, fen, teknoloji, miihendislik ve matematik gibi kariyerlere olan ilgilerinin
artigini vurgulamislardir. Ogrencilerin bu sekilde goriis beyan etmelerinde, OBYM kapsaminda yapilan
etkinlik ve projelerin farkli disiplinleri icerecek sekilde diizenlenmis olmasi ve bilim insanlarinin kullandigi
bilimsel yéntemi kullanmalari etkili olmustur. Ozellikle elektrik devrelerinin giinliik hayatta kullanim
alanlariile ilgili proje konusunda teknoloji, matematik ve miihendislik alanlari icermesine dikkat edilmistir.
Dolayisiyla OBYM kapsaminda yapilan bu egitim aktiviteleri 6grencilerin Fen Bilimleri dersine karsi
ilgilerinin artmasina katki sagladigi séylenebilir (Balgin vd., 2018; Uriinibrahimoglu, 2019).

Calismaya katilan 6grenciler OBYM’ dayali 6gretimde, is birliginin olmasi, tartisma tekniginin varhgi,
fikirlerini rahathkla ifade etme, sosyobilimsel konularda farkindalik kazanma, bilim insanlarinin takip ettigi
yontemi kullanma ve etkinliklerde bir miihendis gibi gérev alma hissinin olmasi gibi unsurlarin yer
almasindan dolay mutlu olduklarini belirtmislerdir. Ogrencilerin bu gériislerinde, OBYM’nin “Kesfetme ve
Siniflandirma” asamasinda yapilan sinif tartismalarinin, “Yapilandirma ve Miizakere Etme” asamasinda
vapilan deneyler sonrasi 6grencilere giinliik hayatta karsilarina ¢ikabilecek problem durumlarinin verilip
bunlarin ¢oéziimiyle ilgili fikirlerinin alinmasi, “Transfer Etme ve Genisletme asamasinda yapilan fen,
teknoloji, mihendislik ve matematik disiplinlerine iliskin etkinlerin yapilmasi ve sosyobilimsel konularin
ele alinmasinin etkili oldugu disliniiimektedir (Wahono vd., 2021; Yildirim, 2024). Bu bulgular, OBYM'nin
fen bilimleri 6gretiminde 6grencilerin is birligi yapma, konuyu daha iyi anlama, mihendislik tasarim
becerilerini gelistirme ve yaratici diisinme gibi bircok alanda olumlu etkiler sagladigini géstermektedir.
OBYM'nin, 6grencilerin fen bilimleri derslerine ve STEM kariyerlerine olan ilgisini artirdigi, 21. ylzyil
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becerilerini gelistirdigi ve 6grencilerin ders sirasinda motive olmalarina katkida bulunduguna isaret
etmektedir.

Oneriler

Galisma ile OBYM uygulamalarinin ortaokul 6grencilerinin 21. yuzyil yasam becerileri Gzerinde olumlu
etkileri oldugu ortaya ¢ikarildigindan 21. yizyil yagsam becerilerinin gelisiminin hedeflendigi 6grenme
slreglerinde OBYM uygulamalarina yer verilmesi 6nerilmektedir.

Benzer bicimde ¢alisma bulgulari ile OBYM uygulamalarinin ortaokul égrencilerinin STEM alanlarina
olan ilgileri Gzerinde olumlu etkileri oldugu ortaya kondugundan STEM alanlarina ilgi gelistirilmesinin
amaglandigi 6grenme sireglerinde OBYM uygulamalarinin kullanilmasi 6nerilmektedir.

Son olarak, OBYM uygulamalarinin etkilerini daha ayrintili bir sekilde ortaya koymak igin fen bilimleri
dersinin gesitli Ginite ve konularinda arastirma ve uygulanmalar yapilmasi dnerilmektedir.

Arastirmanin Sinirliliklan

Arastirma, 2023-2024 egitim 6gretim yilinda 7. sinifta 6grenim goren ve kolay ulasilabilir 6rnekleme
ydntemiyle erisilen toplam 50 6grenciyle sinirhdir. Arastirmada, 21. Yiizyill Yasam Becerileri Olgegi, STEM
ilgi Olcegi ve Yari Yapilandirilmis Miilakat kullanilarak veri toplanmistir. Ozellikle ¢alismanin yari deneysel
boyutunda ilgilenilen degiskenlerin olasi i¢ ve dis gegerlik tehditlerine maruz kalma olasihigindan arinik
olmasi kontrol gruplu arastirma deseni benimsenerek sinirlandiriimaya calisilmistir. Calismada 6n-test
yapildiktan belirli bir siire sonra uygulamalar ve daha sonra son-test yapilmis olsa da dn-testte kullanilan
veri toplama araglarinin hatirlanmasina bagli cevap verilmesi bir sinirllik olarak kabul edilmistir. Benzer
bicimde On-test ve son-test arasinda makul bir siire gegmis olmasina ragmen On-testin ¢alisma
degiskenlerine iliskin duyarliklari harekete gecirerek uygulamalari etkilemesi ve bu durumun son-teste
yansimasi calismanin bir baska sinirhligini olusturmaktadir. Calismanin hem deney hem de kontrol
grubunda etkinlik temelli fen 6gretimi uygulamalarinin yapilmis olsa da deneysel calismalara 6zgi
deneysel midahalenin yayilmasi tehdidi ¢alismanin bir sinirhhigidir. Her ne kadar gcalisma faaliyetleri
¢alisma grubunun fen dersini isledigi siniflarda ve kendi fen 6gretmenleri tarafindan gergeklestirilmis olsa
da ¢alisma grubu 6grencilerinin bir calisma iginde olduklari fikrinden hareketle sahip olduklari bilgi, duygu
ve duslnceleri galisma asamalarina yeterince yansitmamis olma olasiligi ¢alismanin bir sinirliligi olarak
disunulebilir.

Yazar Katki Orani
Yazarlar, bu ¢alismaya esit oranda katki saglamistir.
Etik Beyan

Bu arastirmanin her asamasinda etik kurallarin ihlal edilmemesiigin "Yiksekdgretim Kurumlari Bilimsel
Arastirma ve Yayin Etigi Yonergesi'"nde belirtilen tiim kurallara titizlikle uyulmustur.

Catisma Beyani

Yazarlar, calisma kapsaminda herhangi bir kurum veya Kkisi ile ¢ikar ¢atismasi bulunmadigini beyan
etmektedirler.
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