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The aim of this study is to examine the effect of Entrepreneurship-oriented STEM
activities, implemented in the context of Pure Substances and Mixture, on 7th-grade
students’ entrepreneurship skills and perception. “Embedded design" from the mixed
method designs was utilized as the research design of the study. The study group
consistsed of 23 students studying in the 7th-grade of a state school in the central
district of Van in the fall semester of the 2019-2020 academic year. Entrepreneurship-
oriented STEM activities were implemented through six-week modules. While
quantitative data on students' entrepreneurship skills were obtained using Science-
Based Entrepreneurship Scale, qualitative data on entrepreneurship perceptions were
obtained through structured interviews. Paired sample t-test and Wilcoxon signed rank
test were used for quantitative data analysis, content analysis method was used for
qualitative data. Results indicated that the mean scores of taking risk, the need of
success and communication skills increased and students' entrepreneurship
perceptions improved at the end of the study. As a result, it was revealed that STEM
activities where entrepreneurship skills are prioritized can improve students'
perception and skills towards entrepreneurship.

Girisimcilik Odakli STEM Etkinliklerinin 7.Sinif Ogrencilerinin Girisimcilik
Becerilerine ve Algilarina Etkisinin incelenmesi

Makale Bilgisi

Oz

DOI: 10.14812/cufej.858527

Makale Gegmisi:

Gelis 11.01.21
Duzeltme 27.08.21
Kabul 31.08.21

Anahtar Kelimeler:
Girisimcilik becerileri,
Girigsimcilik algilari,
Karma yontem,

STEM etkinlikleri,

Saf madde ve karigimlar.

Bu galismanin amaci 7.sinif Saf Madde ve Karisimlar Unitesi baglaminda uygulanan
Girisimcilik odakli STEM etkinliklerinin 6grencilerinin girisimcilik becerileri ve algilan
tizerindeki etkisini incelemektir. Arastirmada karma yoéntem desenlerinden “i¢ ige
gomuli desen” kullaniimistir. Aragtirmanin ¢alisma grubunu, 2019-2020 egitim 6gretim
yili, gliz déneminde Van ili merkez ilgesinde yer alan bir devlet okulunun 7.sinifinda
O6grenim gérmekte olan 23 6grenci olusturmaktadir. Arastirmada girisimcilik odakh
STEM etkinlikleri alti hafta siren egitim modulleri araciligiyla uygulanmistir.
Ogrencilerin girisimcilik becerilerine dair nicel veriler Fen Tabanli Girisimcilik Olgegi
kullanilarak elde edilirken, girisimcilik algilarina ait nitel veriler yapilandiriimis
gorismeler aracihligiyla elde edilmistir. Nicel veriler Wilcoxon isaretli siralar testi ve
iliskili 6rneklem t testi kullanilarak analiz edilirken nitel veriler igerik analizi yontemiyle
analiz edilmistir. Arastirma sonucunda, 6grencilerin girisimcilik becerilerinden risk
alma, basar ihtiyaci ve iletisim becerileri puanlarinda artis ve girisimcilik kavramina
yonelik algilarinda gelisme gozlemlenmistir. Sonug olarak, girisimcilik becerilerinin 6n
planda tutuldugu STEM etkinlikleriyle 6grencilerin girisimcilige yonelik algi ve becerileri
gelistirilebilecegi ortaya konulmustur.
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Introduction

In recent years, with the rapid increase in the world population and the developing technology, very
important changes have emerged in the needs of countries. This has led to a significant increase in the
unemployment rates of developed and developing countries such as Turkey, France, Nigeria, South
Africa and Malaysia (Trading Economics, 2015). Depending on this situation, many countries around the
world, especially countries such as Turkey, France, Finland, Nigeria, have started to include the concept
of ‘entrepreneurship’ in their educational programs (European Commission, 2011; 2013). Although
entrepreneurship is considered a common concept in the field of economics, it has become one of the
main elements in the debate in the field of education, especially over the past two decades (Khan,
2011). In addition, STEM (Science, Technology, Engineering and Mathematics), which is one of the new
approaches in the field of education, aims at a production-oriented education approach while providing
high-level skills (Oner et al., 2014). STEM is expressed as an interdisciplinary approach in which the fields
of science, technology, engineering and mathematics are used to solve the needs and problem
situations in daily life. (Thomas, 2014). In the 21st century, it is stated that students should be
individuals who can take risks, be entrepreneurs, work in groups, communicate effectively, be patient,
and be creative. (MEB, 2011). Recently, entrepreneurship skills, which have been frequently mentioned
with STEM education, are shown among the skills that should be acquired by students in the reports of
the European Commission (European Commission, 2011). As a matter of fact, in the STEM Education
Report published in 2015, it was emphasized that individuals should be interested in STEM, be creative,
innovative and entrepreneurship (Akgiindiiz el at., 2015). Entrepreneurship directly involved in the
science course curriculum (National Science Curriculum) in 2013 (MEB, 2013) has been expressed as
‘initiative and Entrepreneurship’ among the common competencies that are intended to be acquired in
middle school education programs in 2018, (MEB, 2018a; 2018b, 2018c, 2018d). The theme of ‘Science,
Engineering and Entrepreneurship’, which includes STEM dimensions, has spread throughout the
program so that students can have initiative and entrepreneurship competence included in the National
Science Curriculum. In this way, it is aimed that students establish connections between science and
engineering disciplines and create a worldview that they can use in everyday life (MEB, 2018a). In this
context, STEM education aims to create employment and raise entrepreneurship and innovative
individuals (idin, 2017). Accordingly, as a result of the updates made in the science course curriculum
(National Science Curriculum) in 2018, entrepreneurship skills and a STEM-based education approach
were adopted (MEB, 2018a).

Entrepreneurship characteristics begin to appear in the individual at an early age. Erikson(1968), in
his theory of psychosocial development, stated that the stage of initiative versus guilt occurs between
the ages of 3-6. These characteristics that occur in children who have not reached school age can be
forgotten or blunted when children start school (Lobler, 2006). Because of this, the education received
during primary education has a very important place in gaining these values (Fakharzadeh, 2012). When
our national Science Teaching Programme (MEB, 2018a), Turkish Teaching program (MEB, 2018b),
Mathematics Education Program (MEB, 2018c) and the Social Studies Curriculum (MEB, 2018d)
examined, it is seen that entrepreneurship skill is one of the skills that should be acquired by students in
early education levels. As the concept of entrepreneurship has become widespread in science course
teaching, it can be used as an opportunity for students to cope with the unemployment problem in the
future and to develop themselves in terms of skills and competence. In this context, in this study, which
was carried out with 7th-grade students, it was aimed to improve the entrepreneurship perceptions and
entrepreneurship skills of secondary school students in the science course.

Within the scope of ‘Science, Engineering and Entrepreneurship practices’ in the National Science
Curriculum published in 2018, students are expected to create marketing strategies and promotional
tools for the products they design to improve their entrepreneurship skills. In addition, it is emphasized
that any communication tools such as television advertisements, short films, the internet, newspapers
can be used to promote products in the program (MEB, 2018a). Considering the 2018 National Science
Curriculum, it is seen that the concepts of STEM and entrepreneurship should be addressed together at
the stage of creating solutions to the daily life problems of middle school students. Although the
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concepts of STEM and entrepreneurship are associated with each other and students are expected to
gain entrepreneurship skills and develop a positive attitude towards STEM through activities based on
science and engineering from STEM disciplines in the science curriculum, the number of studies
investigating the effect of STEM activities on the entrepreneurship perceptions and entrepreneurship
skills of middle school students is very limited. For example, in the study of Yazici (2019), the effect of
STEM activities based on the 6E learning model on 5th grade students’ entrepreneurship skills, STEM
attitudes, and professional interests was examined. In addition, when the literature is examined, it is
seen that there is a need for studies and activities that will serve as an example for teachers on how to
handle entrepreneurship skills during STEM activities. The purpose of this study is to examine the effect
of Entrepreneurship-oriented STEM activities on entrepreneurship skills and perceptions of 7th-grade
students by bringing together entrepreneurship skills and STEM-based activities in National Science
Curriculum which aims to raise individuals who will adapt to the changes in the 21st century. In the
present study, answers to the following sub-problems were sought in order to achieve this goal;

1. Is there a statistically significant difference between the pre-test and post-test entrepreneurship
skill scores of 7th-grade students after Entrepreneurship-oriented STEM activities?

2. What are the effects of Entrepreneurship-oriented STEM activities on 7th-grade students'
perceptions of entrepreneurship?

Method
Research Design

The embeded design, one of the mixed method designs, was used in this study. In this research
design, qualitative and quantitative data can be collected together or sequentially. The data obtained
after the application is analyzed separately. In the embedded design, the goal is to enable the
qualitative and quantitative data obtained to respond to different research problems. In this way, it is
aimed to have a supporting feature by adding the results to each other (Creswell, 2006). In this context,
a one-group pretest-posttest experimental research design was used in the quantitative part of the
study, while phenomenology design was used in the qualitative part. Experimental research designs are
patterns used to explore cause and effect relationships between variables (Blyikoztiirk vd., 2019). The
main reason for choosing the one group pre-test post-test experimental design was that the researcher
had one 7th-grade class where he works as a teacher. This research design is one of the weakest designs
among experimental research designs. However, as Creswell (2012) stated, in studies where a new
training module is developed and implemented, it seems appropriate to prefer a one-group
experimental design due to the nature of the research. In this study, the effect of Entrepreneurship-
oriented STEM activities on students' entrepreneurship skills was determined using a scale applied
before and after the implementation. Since there was no control group, there was no comparison with
another group. On the other hand, the change that occurred in students' perceptions of
entrepreneurship, which quantitative data could not explain, was obtained through qualitative data
using the interview method. The research process is summarized in Figure 1.

1. Collection of Quantitative and Qualitative Data (Preliminary

Stage)

l_ 2. Implementation of Entrepreneurship-oriented STEM Activities

l_ 3. Collection of Quantitative and Qualitative Data (Last Stage )

l_ 4. Analyzing Quantitative and Qualitative Data

l_ 5. Comparison and Interpretation as a Result of Analysis

Figure 1. Research Process
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Study Group

The study group consisted of 23 7th-grade students (12 girls, 11 boys) studying in a middle school in
ipekyolu district of Van in the fall semester of the 2019-2020 academic year. Convenience sampling,
which is among the non-random sampling methods, was used while determining the study group. The
convenience sampling method is expressed as "collecting data from a sample that the researcher can
easily access" (Blyukozturk et al., 2019, p.95). It was thought that choosing the school where the first
author served as a teacher to conduct the research would allow for more convenient implementation
and that the study would not cause problems in terms of budget and time. In addition, the ability of the
first author to use the facilities (laboratory environment and materials) of the school without permission
indicated that the selected sample offers easy accessibility. Therefore, due to the limitations in the
application of the study, it was deemed appropriate to select the sample from easily accessible and
applicable groups. The school where the first author works was chosen as the school where the study
would be conducted. In addition, since he had only one 7th-grade class, the study was conducted with
the students in that class. While presenting the findings of the study, considering the ethical rules, the
names of the students were coded as S1, S2, S3... .. S23.

Data Collection

During the research, the topic of the particulate nature of the matter and household wastes-
recycling, which are included in the Pure Substances and Mixtures Unit were studied in accordance with
the subjects and learning objectives specified in the Science Education Curriculum (MEB, 2018a). In the
program, a 20-hour period is allocated for the particulate nature of the matter and household waste
recycling.

For the three activities prepared within the scope of this study based on Entrepreneurship-oriented
STEM activities, the following subjects and objectives in the 4th unit named Pure Matter and Mixtures in
the Matter and Change learning area of the 7th-grade science course were taken into consideration.

F.7.4.1. Particulate Nature of Matter

e F.7.4.1.1.Tells the structure of the atom and its basic particles.
e F.7.4.1.2.Questions how the ideas about the concept of atom have changed from the past to
present.

F.7.4.5. Household Waste and Recycling

e F.7.4.5.1.Distinguish between recyclable and non-recyclable materials in household waste.
e F.7.4.5.2.Design a project for the recycling of domestic solid and liquid wastes.

e F.7.4.5.3.Question recycling in terms of effective use of resources.

e F.7.4.5.4.Pays attention to waste control in its immediate vicinity.

In this study, six training modules were prepared for the teaching of Pure Substances and Mixtures
unit on the basis of Entrepreneurship-oriented STEM activities and were implemented with the
permission of the Ministry of National Education. Information on the purposes, content and
implementation period of the training modules are given in Table 1. The modules started to be
implemented in the last week of November 2019 and were completed in a total of six weeks. The first
three modules were applied in the classroom environment, while the other three modules were applied
in the laboratory of the middle school where the study was conducted. Before each Entrepreneurship-
oriented STEM activities implemented, five groups of 4-5 people (named as lion, tiger, eagle, canary, and
hawk) were formed by selecting the students by drawing from the papers containing the names of the
students. Group names were determined by the suggestions of teachers and students. In this context,
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students had the opportunity to work together in different groups in each activity. Using the Lottery
method, the groups are aimed to be equal and objective. In addition, after the groups were determined,
the students in the group made assignments among themselves during the activity. For example, after
all the students in the group brainstormed about the work to be done, a student drew these ideas on a
piece of paper. The groups made a joint decision for the drawings. In addition, another student in the
group prepared the materials to be used during the activity. The lottery method and group assignments
are intended to contribute to the positive commitment and teamwork of the students in the group.
During the activities, the teacher helped the groups where they had difficulties. For example, at the
stages of cutting materials prepared for converting drawings into products and applying heat treatment,
students were guided through questions such as "If you try such a way, would you get a better result?"

In addition, the teacher was with the students during the processes that would involve danger.

Table 1.

Purposes of Training Modules for Entrepreneurship Oriented STEM Activities

Modules Purposes Activity Papers Lesson
Hour
Modulel To introduce entrepreneurship skills in the Ideas worksheets 2
Science Curriculum.
25-29 Enable the student to create innovative ideas for
November 3 problem that they see around them.
2019 Asking them to come up with three ideas for next
week’s lesson.
Module 2  Brainstorming on three ideas brought by students 3
according to the needs laid out in the classroom
last week. Deciding on one of these ideas.
02-06 Asking them to draw models related to the
December  decided idea.
2019 Presenting  sections of the lives of
entrepreneurship people.
Introduce the characteristics of the
entrepreneurship individual.
To explain what features a project must have in
order to be an entrepreneur.
Module 3  Introducing STEM and sharing sample STEM 3
activities with students.
09-13 Deciding which of the sample STEM activities can
December  be an entrepreneurship project.
2019
Module4  To begin construction of the Rutherford Atomic Rutherford atomic 4
Model, the first STEM activity. Activity Worksheet
To complete the Rutherford Atomic Models. Rutherford atomic
16-20 To decide through which channels the Rutherford ~ Activity Worksheet for
December  Atomic Models will be promoted (advertised).To Entrepreneurship
2019 provide a presentation of Rutherford Atomic Skills.
Models by groups. Rutherford atomic
Activity Group
Evaluation Form.
Module5 Making the second STEM activity, My thermos. My thermos Activity 4

To decide through which channels the promotion

Worksheet
My thermos Activity

1267



Erdal SiRiN & Aysegiil TARKIN CELIKKIRAN — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 50(2), 2021, 1263-1304

23-27 (advertisement) of the designed thermoses will Worksheet for
December  be made. Entrepreneurship
2019 Ensuring that the designed thermoses are Skills.
presented by groups. My thermos Activity
Group Evaluation
Form.
Module6 To make the Water Purification Jug, the third Water Purification Jug
STEM activity. Activity worksheet.
30 To decide through which channels the promotion ~Water Purification Jug
November (advertisement) of the designed Water Activity worksheet for
2019-03 Purification Jug will be made. Entrepreneurship
January Ensuring that the designed Water Purification Skills.
2020 Water Purification t

Jugs are presented by groups.

Jug Activity Group
Evaluation Form.

Detailed information on the 5th week in which module five was applied regarding the
implementation of the training modules based on Entrepreneurship-oriented STEM activities regarding
the teaching of the Pure Substances and Mixtures unit is given below.

5.Week

(Module 5): The teacher left the materials needed for the My Thermos activity on tables

previously located in the laboratory. During the STEM activity, the following stages were followed in

order:

After students are divided into groups (see Table 2) by the lottery method, they move to the
places allocated to them.

The teacher shared a script and news about recycling before starting the activity to attract
students' interest in the topic. (Appendix A).

In the news, it was emphasized that students can reuse many materials that they use in daily
life. For this reason, attention has been paid to ensure that all materials distributed to students
are recyclable.

The teacher distributed the worksheet for the My Thermos activity to all groups (Appendix B).
Students were asked to design a thermos model from materials distributed in accordance with
the problem situation obtained from the scenario.

Students drew their group ideas on the worksheet distributed by the teacher.

After completing the drawings, the groups performed the activity of designing the Thermos
model.

The teacher ensured the healthy running of the process by giving feedback on the points where the

students had difficulty in the process.

Table 2.

Groups of My Thermos Model Activity

Groups Participants

Lion S1, S5, 57, 513, S17
Tiger §10, S19, S21, S22
Eagle S2, 515, S16, S23
Canary S4, 59,512,514, S18
Hawk S3, S6, S8, S11, S20
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After completing my thermos activity, students were asked to determine a way to promote their
products. The Lion group and the Hawk group presented their products after the activity with a theater
show, the Tiger group with lyrics and the Eagle group with a short story. In addition, the Canary group
exhibited their products with a dramatic event called “My Thermos”. A worksheet for the
entrepreneurship skills of the My Thermos activity was distributed to students (Appendix C). Students
transferred their ideas to the worksheet. Finally, the My Thermos activity group evaluation form
(Appendix D) was given for intra-group evaluation. Thanks to this form, students have the opportunity
to evaluate themselves within the group. Students were reminded that there will be another activity
next week and asked to take note of the missing points in this week's activity.

Data Collection Tools

The data collection tools used in the study were examined in two groups as quantitative and
qualitative data collection tools. Quantitative data were collected using the Science-Based
Entrepreneurship Scale (SBES). Qualitative data, on the other hand, were obtained through structured
interviews. The Permission from the Ministry of National Education was obtained in order to collect the
data.

The science-based entrepreneurship scale (SBES) developed by Deveci (2018a) for middle school
students was used to reveal students' entrepreneurship skills. The scale includes 13 items (10 positive
and 3 negatives). National Science Curriculum is a 5-point Likert-type (1: strongly disagree, 2: Disagree,
3: neutral, 4: agree, 5: agree completely) and consists of four sub-dimensions: taking risk (3 items), the
need for success (3 items), teamwork (3 items) and effective communication (4 items). The Cronbach
Alpha reliability coefficient of the original scale was 0.76 and the total variance rate explained was
54.34%. National Science Curriculum was applied to participants before the Entrepreneurship-oriented
STEM activities (in the last week of November 2019) and after the activities (in the last week of
December 2019).

Structured interviews were conducted with the participants in order to determine changes in the
entrepreneurship perceptions of the students before and after the Entrepreneurship-oriented STEM
activities. An interview is a communication process used to identify previously incomprehensible aspects
such as attitudes, thoughts, feelings, based on asking and answering questions for a predetermined
purpose (Cepni, 2012). In this study, structured open-ended interview were used. In the structured
open-ended interview, the order and style of the questions are predetermined. The same questions are
directed to all participants (Blylikoztirk et al., 2019). In the study, students were asked to answer the
following questions before the implementation (in the last week of November 2019) and after the
implementation (in the last week of December 2019) in order to determine the changes in students'
perception of entrepreneurship during the Entrepreneurship-oriented STEM activities.

. In an interview with the newspaper of Van, Mr. Fahri said. ‘1 am one of the foremost
entrepreneurship businessmen in the construction sector in Turkey,” Based on this example,
what does ‘entrepreneurship’ mean to you?

. Mr. Ahmet works in the scrap industry. It makes many substances that people throw out can
be reused by recycling. In this way, it produces materials that can be used as furniture and
home decoration. Based on this example, do you think Mr. Ahmet is an entrepreneur?

. What characteristics do you think an entrepreneurship individual should have? Explain by
giving an example.

Analysis of the Data

The data obtained from the Science-Based Entrepreneurship scale used as a quantitative data
collection tool were analyzed using IBM SPSS 25.00 statistics program. In the analysis process,
descriptive statistics (mean, standard deviation, etc.) of the scores the students got from the scales were
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calculated. Descriptive statistical values provided an idea of the general conditions of the data. In
addition, inferential statistics were used to determine whether there was a significant difference
between the pre-test and post-test scores obtained from the SBES. For this purpose, it was tested with
Shapiro-Wilk whether the average scores obtained from the scales show a normal distribution due to
the number of students was less than 50 (Bly(ikoztiirk, 2018). Normal distribution analysis results of the
Shapiro-Wilk test are given in Table 3.

Table 3.
Results of Normal Distribution Analysis

Dimensions (Skill) Statistics df Significance Level(p)
Risk Taking Pre-test 0.83 21 .002
Post-test 0.85 21 .005
The Need of Pre-test 0.82 21 .001
Success Post-test 0.83 21 .002
Teamwork Pre-test 0.81 21 .001
Post-test 0.94 21 .248
Effective Pre-test 0.95 21 377
Communication Post-test 0.95 21 .343
General (Total) Pre-test 0.81 21 .001
Post-test 0.96 21 .580

When the significance levels (p) obtained from the Shapiro-Wilk test shown in Table 3 were
examined, it was found that there was only a normal distribution in the effective communication skills
sub-size scores. (p>.05). A paired sample t test from parametric tests was used to determine whether
the effective communication sub-dimension with a Normal distribution was a significant difference
between the decal and final test scores. On the other hand, when pre-test and final test scores are
evaluated together, it seems that risk-taking skills and the need for success do not show a normal
distribution (p<.05). Finally, when teamwork skills and the SBES scale are evaluated in general, it is seen
that the preliminary test scores do not show normal distribution, while the final test scores show normal
distribution. As a result, risk taking, the need for success, teamwork skills, and overall scores of the scale
did not show a normal distribution. Therefore, the nonparametric Wilcoxon marked sequence test was
used in the analysis to determine whether these sub-dimensions were a significant difference between
the pre-test and decal test scores and the overall scale.

In order to determine what kind of changes Entrepreneurship-oriented STEM activities cause on
students' perceptions of entrepreneurship, the data obtained from the interview questions were
subjected to content analysis and words that evoke the concept of entrepreneurship were coded.
Categories were created by bringing together the relevant codes to create a common meaning. In order
to ensure the reliability of the results obtained from the study, during the content analysis, the data of
the two students were coded separately by the authors, and then they were combined and compared.
During comparisons, there was little difference between the coding, and a common point was reached
as a result of discussions in places where there was disagreement. The interview data for the remaining
participants were then analyzed by the first author. For any problem encountered during the analysis,
support was provided by the second author in terms of coding. Frequency values and sample
expressions for codes and categories are given by creating a table in the results section. In this way, it
was attempted to determine the change in students' perceptions of entrepreneurship before and after
the activities.
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Findings

Findings on Entrepreneurship Skills of Students Before and After Entrepreneurship-oriented STEM
Activities

Pre-test and post-test scores of the Science-Based Entrepreneurship Scale (SBES) were analyzed
using descriptive statistics to determine the level of entrepreneurship skills of students before and after
Entrepreneurship-oriented STEM activities. Descriptive statistics of pre-test and post-test scores
obtained from the SBES are given in Table 4 and Table 5, respectively.

Table 4.
Descriptive Statistics of Pre-test Scores

Dimension (Skill) N  Number X X/k SD Min Max Skewness Kurtosis
of
items(k)

Risk Taking 21 3 3.86 1.28 1.13 1.00 5.00 -1.37 1.36
The Need of Success 21 3 404 134 092 1.00 5.00 -1.93 5.26
Teamwork 21 3 411 137 1.04 1.67 5.00 -1.21 0.41
Effective Communication 21 4 361 090 0.62 250 4.75 -0.25 -0.71
General (Total) 21 13 390 030 0.73 163 4.63 -1.88 4.16
Table 5.

Descriptive Statistics of Post-test Scores

Dimension (Skill) N  Number X X/k SD Min Max Skewness Kurtosis
of
items(k)
Risk Taking 21 3 448 149 054 333 5.00 -0.93 -0.04
The Need of Success 21 3 449 150 054 3.33 5.00 -0.87 -0.59
Teamwork 21 3 397 132 064 267 5.00 -0.04 -0.79
Effective Communication 21 4 390 098 0.76 2.50 5.00 -0.27 -0.75
General (Total) 21 13 421 032 041 3.44 4.83 -0.25 -0.94

Comparing the pre-and post-test scores obtained from the SBES, it is seen that after the
Entrepreneurship-oriented STEM activities, students' post-test mean scores for risk taking, the need of
success and effective communication skills increase compared to their pre-test mean scores. In addition,
an increase was observed in the post-test mean scores of the overall scale after the implementation. On
the other hand, in the sub-dimension of teamwork skills belonging to the SBES, a decrease was found in
the mean scores compared to the pre-test.

In order to reveal the effect of Entrepreneurship-oriented STEM activities on students'
entrepreneurship skills, the differences between the pre- and post-test mean scores of the effective
communication sub-dimension, which shows a normal distribution, was analyzed using the related
samples t-test from the parametric tests. The t-test analysis results for the effective communication
skills sub-dimension are given in Table 6.
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Table 6.

Results for Related Samples T-Test Analysis Regarding the Dimension of Effective Communication

Dimension N X SD df t o]
Pre-Test 21 3.61 0.63
Effective Communication 20 -1.47 .16
Post 21 3.90 0.76
Test

As can be seen in Table 6, it is seen that there was no statistically significant difference between the
pre-test and post-test mean scores of the effective communication skills sub-dimension of SBES [t(20)=-
1.47, p > .05].

The p values obtained by Shapiro Wilk test for the pre-test and post-test scores of the sub-
dimensions of taking risk, the need for success and teamwork skills and the overall scale of the SBES
were less than .05. It was indicated that the scores of taking risk, the need for success and teamwork
skills and the overall scale did not meet the normality assumption (see Table 3). Therefore, the
differences between the pre-test and post-test mean scores obtained from these sub-dimensions and
the overall scale were analyzed using the non-parametric Wilcoxon signed-rank test to reveal the effect
of Entrepreneurship-oriented STEM activities on students' entrepreneurship skills. The findings of the

Wilcoxon signed ranks test are given in Table 7.

Table 7.

Results of the Wilcoxon Signed Ranks Test Regarding the Overall Scale and Taking Risk, the Need of
Success and Teamwork Skills Sub-dimensions of the SBES

Dimensions Tests N  Mean Rank Sum of z p r
Ranks
Taking Risk Post- Negative 4 7.00 28.00 -2.10 .04 -.46*
Test Ranks
Pre-Test Positive 12 9.00 108.00
Ranks
Ties 5 - -
Total 21
The Need Post- Negative 6 5.08 30.50 -2.20 .03 -.48*
of Success Test Ranks
Pre-Test Positive 11 11.14 122.50
Ranks
Ties 4 -
Total 21
Teamwork Post- Negative 13 9.85 128.00 -0.86 .39
Test Ranks
Pre-Test Positive 7 11.71 82.00
Ranks
Ties 1 -
Total 21
Total Scales Post- Negative 5 11.20 56.00 -2.07 .02 -.45%*
Score Test Ranks
Pre-Test Positive 16 10.94 175.00
Ranks
Ties - -
Total 21
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When the results shown in Table 7 were examined, there was no statistically significant difference
between the pre-test and post-test scores of students’ sub-dimension of the SBES teamwork skills (z=-
0.86, p > .05).

It was found that there was a statistically significant difference between the pre-test and final-test
scores of the students ' risk-taking skills sub-dimension of the SBES (z=-2.10, p < .05). When the resulting
difference scores were taken into account the rank totals and rank averages, this difference was found
to be in favor of the final-test. In other words, it showed that entrepreneurship-oriented STEM activities
applied to students had a positive impact on their risk-taking skills. Calculated effect size value (r= -.46)
was interpreted as a moderate relationship (Davis, 1997; Hopkins, 1997).

Considering the results obtained from the sub-dimension of the need of success of SBES, it was
determined that the difference between the students' pre-test and post-test scores was statistically
significant (z=-2.20, p < .05). It can be stated that this difference is in favor of the post-test. In other
words, this finding shows that Entrepreneurship-oriented STEM activities have a positive effect on
students’ need of success. The calculated effect size value (r = -.48) was interpreted as a medium-level
relationship (Davis, 1997; Hopkins, 1997).

There was also a significant difference between the pre-test and final-test scores obtained from the
total SBES scores of students (z=-2.07, p < .02). This difference occurred in favor of final-test scores
obtained from students. In other words, it showed that entrepreneurship-oriented STEM activities
applied to students had a positive impact on students' entrepreneurial skills. Calculated effect size value
(r=-.45) was seen as a moderate relationship (Davis, 1997; Hopkins, 1997).

Entrepreneurship Perceptions of Students Before and After Entrepreneurship-oriented STEM
Activities

In order to reveal students' perceptions about the concept of entrepreneurship before and after the
Entrepreneurship-oriented STEM activities, students’ answers given to the open-ended questions were
analyzed through content analysis. At the beginning of the study, 17 students made a statement to the
first question "What does entrepreneurship mean for you?". On the other hand, 6 students did not
make any explanation to the question. Regarding all questions, the answers given by 2 students out of
17 were not coded because they were not meaningful. As a result of the content analysis of the
qualitative data obtained from all open-ended questions, the entrepreneurship perceptions of the
students before the implementation were collected under three categories: versatile individual
characteristics, behaviors of perseverance and types of professions (see Table 8).

Table 8.
Pre-Implementation Perceptions on the Concept of Entrepreneurship

Category Code Frequency Fre-lt:zxt::\cy Sample Expressions
Versatile Not to be 2 “Entrepreneurship means
Individual ashamed shamelessness for me” (S2)
Characteristics Enterprise 1 “Enterprise, not timid, not lazy” (S7)
Smart 1 "Leading, knowing, understanding”
Non-timid 1 (511)
Social 1 11 "Entrepreneurship is a good way to
Non-lazy 1 use technology.” (520)
Knowledgeable 1
Leader 2
Good use of 1
technology
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Behaviors of Labor 1 "To labor for a job." (S5)
Perseverance Putting a lot of 1 “Entrepreneurship means that you
effort start a business and do it
To be brave 1 immediately.” (516)
To be the best 1 "Entrepreneurship means that you
Being 1 g start a business and do it
Hardworking immediately.” (518)
Participation 1 ‘To be brave, to be the best.” (S19)
Get a job and 1 "Heading for a job. To put a lot of
achieve it effort into improving it.” (S21)
Achieving 1 “Be hardworking and speak wisely.”
something (522)
Types of Businessman 2 2 "Great businessmen in high positions”
Professions (S12)

When Table 8 is examined, it is seen that students mostly consider the concept of entrepreneurship
as "Versatile individual characteristics" (f = 11). It has been observed that these students associate the
concept of entrepreneurship with not being shy, smart, leader, etc. Some students, on the other hand,
explained the concept of entrepreneurship over "Behaviors of perseverance" (f = 8), such as making
labor and effort. Finally, it was determined that two students related the concept of entrepreneurship
with the profession of being a businessman.

After the implementation, all of the students answered the first question "What does
entrepreneurship mean for you?" The answers of all students, except one of them (S1), were coded.
After the Entrepreneurship-oriented STEM activities, S1 stated that entrepreneurship meant "nothing"
for him. In the analysis of the qualitative data, from the answers of some students to the questions,
more than one code on entrepreneurship was obtained. As a result of the content analysis of the
answers, the perceptions of the students regarding the concept of entrepreneurship after the
Entrepreneurship-oriented STEM activities were grouped under three categories: Behaviors of
perseverance, creativity behaviors, and other (see Table 9).

Table 9.
Post-Implementation Perceptions on the Concept of Entrepreneurship

Total
Categor Code Frequenc Sample Expressions
gory 9 ¥ Frequency P P
Behaviors of Starting a business 2 “Entrepreneurship means that
perseverance people who are brave for me

Dealing with a job
start a job with their self-

confidence.” (S7)
To accomplish great “Managing a business and
things striving for that business to rise.”

Managing a business

N

To be successful in a job (5112)
To be brave 12 “Stepping into big business.”
(512)

To contribute “Doing research to deal with a

business” (513)

“He's contributed to a business.”
(514)

“Get a job and achieve it.” (S19)

Participation
Try hard
Getting to work

N

Get a job and achieve it
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Creativity Producing useful things 1 “Produce things that are useful
Behaviors Designing new things 1 to people. For example, thermos,
Invention 1 teapots.” (S2)
“Designing new things.” (54)
Doing different things 2 “Trying harder for a job or
Self-confidence 1 inventing something.” (S5)
Developing a project 1 11 “If we do something differently,
Do something nice 1 we're entreprengur.s." (S8)
. . “Entrepreneurship, in my
Producing new things 1 opinion, you develop a project
Be creative 1 and sell it to the public. Thus,
you will become an
entrepreneurship person.” (S16)
Other Trade 1 “Dealing in trade, selling and
Construction Industry 1 3 entrepreneurship.” (S3)
. “Entrepreneur and
Experiment

experimental” (522).

When Table 9 is examined, after Entrepreneurship-oriented STEM activities, students mostly
consider the concept of entrepreneurship, starting a business, trying hard, being successful in a job.
Therefore, it is seen that they consider entrepreneurship as "Behaviors of perseverance" (f = 12). Some
students (f = 11), on the other hand, explained entrepreneurship through "creative behaviors" such as
designing and producing new things. Finally, some students (f=3) expressed the meaning of
entrepreneurship with words such as trade, construction industry and experiment, which are considered
in the category called “Other”.

When the data obtained from the open-ended questions on the concept of entrepreneurship were
evaluated, it was observed that the students expressed entrepreneurship in 19 words before the
Entrepreneurship-oriented STEM activities, and they produced 25 words after the activities. While the
concept of entrepreneurship was associated with the characteristics of an entrepreneur before the
Entrepreneurship-oriented STEM activities, it was revealed that the concept of entrepreneurship was
perceived as being determined and creative after the activities. In other words, it is seen that the
cognitive structures of the students regarding the concept of entrepreneurship developed after the
activities. It was observed that the students were able to associate the concept of entrepreneurship
with basic entrepreneurship skills such as perseverance and creativity after the Entrepreneurship-
oriented STEM activities.

Discussion & Conclusion

When the pre-test and post-test results of the Science-Based Entrepreneurship Scale, which was
applied to determine the entrepreneurship skills of the students, were examined, it was observed that
the students' scores of entrepreneurship skills increased statistically after Entrepreneurship-oriented
STEM activities. This increase was evaluated as a development that emerged after the participation of
students in Entrepreneurship-oriented STEM activities. In addition, as a result of the analysis of the
Wilcoxon signed ranks test, it was revealed that there is a significant difference between the pre-test
and post-test scores obtained from the SBES, and Entrepreneurship-oriented STEM activities have a
moderate effect size on the entrepreneurship skills of the students. If we look carefully at children under
the age of five or six, we can observe that they have some entrepreneurship competencies. For
example, they are eager to learn, interested in many different topics, ignore traditions, ask excellent
questions, discover exciting things, and are impatient. Therefore, when they start school, they also need
active learning-based educational approaches and entrepreneurship training that strongly support these
competencies (Lobler, 2006; Rina et al., 2019). As a matter of fact, studies in the literature reveal that
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entrepreneurship education given at an early age increases students' entrepreneurship intentions
(Charney & Libecap, 2000) and strengthens their developmental skills by taking into account their
cognitive structures and affective development (Deveci et al., 2015). In the study of Shahin and others
(2021), it was observed that the entrepreneurship intentions of the students increased as a result of the
one-day STEM-based entrepreneurship program in which middle school female students participated.
Similarly, in this study, it was concluded that entrepreneurship skills of students at the middle school
level can be improved with 20 hours of Entrepreneurship-oriented STEM activities.

When the descriptive values of the sub-dimensions of entrepreneurship skills are examined, it is
seen that the highest increase is in the dimension of taking risk skills after the Entrepreneurship-
oriented STEM activities (see Table 3 and Table 4). Taking risk is among the most basic features of
entrepreneurship (Antoncic, 2003; Van der Lingen & Van Niekerk, 2015). In addition, risk-taking is one of
the most necessary features in STEM education to create creative and innovative products in line with
the requirements of the twentieth century (Pollard et al., 2018). When the literature is examined, it is
seen that entrepreneurship and risk taking have similar meanings (Price, 2004), and risk-taking skills are
expressed as all of the exploratory behaviors students adopt against the unknown during learning
(Korkmaz, 2002). A high increase in risk taking is that students interpret risk taking as assertiveness,
assertiveness and failure probability (Deveci, 2018). As a matter of fact, S7 and S19 expressed
entrepreneurship as "to be brash, not to be shy, not to be dilatory" and "to get into a business",
respectively. On the other hand, Beckett (2014) states that there is a possibility of failure in open-ended
experiments in the science course due to taking risks. Similarly, Celik (2018) emphasizes that inquiry-
based laboratory activities can contribute to the development of 21st century skills of students due to
its characteristics such as making mistakes, taking risks, etc. It has also been found that there is a strong
association between individuals ' willingness to exhibit risky behavior, risk-taking preferences, and open-
ended question-solving (Hills et al.,, 2005). In this context, it is seen that students associate
entrepreneurship with risk-taking skills more because of the possibility of failure during
Entrepreneurship-oriented STEM activities in which they create solutions to the problems presented to
them and produce products. It is thought that students' risk-taking skills will create a positive attitude
towards activities. On the other hand, it is stated that risk taking skills are insufficient in activities
included in the national science course curriculum for grades 5-8 (Deveci & Cepni, 2017). In the
literature, it has been revealed that children tend to take more risks in early childhood and that these
tendencies decrease as the grade level increases (Beghetto, 2009; Deveci, 2018b; Young, 1991).
Therefore, it is seen that entrepreneurship-oriented education to be given to students during their
education life is important for the development of their risk-taking tendencies. As a result, a high
increase in the risk-taking sub-dimension at the end of this study shows that Entrepreneurship-oriented
STEM activities contribute to the development of students' entrepreneurship skills and the content of
science teaching.

There is a consensus that the need for success is an important factor in entrepreneurship success
and increases the entrepreneurship trend (Handrito et al., 2020; Kusumawijaya, 2019). There is an
increase in the descriptive values of need for success and communication skills sub-dimensions of
entrepreneurship skills, as well as risk-taking skills, after Entrepreneurship-oriented STEM activities (see
Table 3 and Table 4). In addition, as a result of the analysis of the Wilcoxon signed ranks test, it was
revealed that there is a significant difference between the pre-test and post-test scores of the sub-
dimension of need for success, and the effect size of Entrepreneurship-oriented STEM activities on
students' need for achievement is medium. In their studies on STEM activities, Yasak (2017) and Yildirim
(2016) stated that there was a significant increase in students' communication skills at the end of the
process. In the literature, it is revealed that as the motivation levels of students increase during STEM
activities, their desire to produce a new product increases (Tastan-Akdag, 2017). The findings obtained
in this study also support that STEM activities contribute to the need for success and effective
communication skills from entrepreneurship skills.
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Due to the changing conditions of the 21st century, it is thought that working as a team during STEM
activities will be beneficial in solving the problems they face in daily life (Corlu, 2014). In order for
students to have entrepreneurship characteristics, they must be raised as an individual with social skills
and open to group work (Baron and Markman, 2000; Nielsen and Klyver, 2020). In this study, the data
obtained from the SBES showed that while students’ scores "'risk taking", "need for success" and
"communication" sub-dimensions increased after the Entrepreneurship-oriented STEM activities, there
was no statistically significant difference in team skills. In other words, Entrepreneurship-oriented STEM
activities have not had an impact on teamwork skills. Research in the field suggests that some students
in the group do not make enough effort (Bilgin and Gelici, 2011), the anxiety that some students will be
with unsuccessful group members, and the belief that they will be excluded from the group (Altun,
2017) have a negative impact on group work. As in this study, other studies on entrepreneurship and
STEM, it is claimed that problems and difficulties are experienced during group work. For example,
Pekbay (2017) stated that in STEM activities with middle school students, students experienced
problems with their peers during teamwork, and this situation caused difficulties for the teacher while
continuing the activities. Similarly, it was emphasized, in entrepreneurship projects conducted with pre-
service science teachers, that groups had experienced negativity in teamwork (Deveci, 2019). In
addition, Yildirnm (2016) argued in his study that groups experienced problems in collaboration during
STEM activities. Due to the problems stated in the literature on group work, it can be said that
Entrepreneurship-oriented STEM activities conducted in the form of group work did not contribute
positively to the team skills of the students in this study. In addition, in this study, drawing of lots was
preferred in creating groups so that students would have the opportunity to work with different people
in different groups at each activity. In other words, the various abilities and personal characteristics of
group members taken into account in the formation of collaborative learning groups were not taken
into account in this study. In the literature, it is stated that heterogeneous groups should be formed in
terms of characteristics such as ability, gender, age, socio-economic level of families, academic success
to develop cooperation skills (Bayrakceken et al., 2013). In this study, the fact that the groups were
determined by drawing lots may have caused the groups not to be heterogeneous, and it may have
been ineffective in the development of students' team skills. On the other hand, the qualitative findings
obtained in this study on students ' perceptions of entrepreneurship also show that students do not
associate entrepreneurship with teamwork. As a matter of fact, in the literature, the concept of
entrepreneurship is more associated with concepts such as risk-taking, being innovative, adapting to
change, seeing opportunities, self-confidence, acting independently, being a leader, and having an
internal locus of control (Deveci, 2016). When the opinions of students are examined before and after
the Entrepreneurship-oriented STEM activities, there is no expression of teamwork in their perceptions
of entrepreneurship. After the implementation, the students focused on the concepts of achieving a job
or creating something (product, project, new things, etc.) in their definitions of entrepreneurship. The
reason for this may be that students are more likely to be expected to produce solutions to problems
and produce products during the Entrepreneurship-oriented STEM activities, which are a new learning
environment for students. Finally, other reasons for the results obtained on teamwork skills may be that
students do not have enough acquisitions to improve their life skills and teamwork during the science
course (Deveci & Cepni, 2017).

When the answers obtained by using open-ended questions before and after the Entrepreneurship-
oriented STEM activities were examined to determine the entrepreneurship perceptions of the
students, it was seen that the entrepreneurship perceptions of the students before the activities
focused more on versatile individual characteristics, behaviors of perseverance and types of professions.
In the answers obtained after the activities, it is revealed that students associate entrepreneurship with
more behaviors of perseverance and creativity behaviors. Before the Entrepreneurship-oriented STEM
activities, it was observed that students used expressions of not being shy, not being lazy, not hesitant,
social, assertive, knowledgeable, leader in their perception of individual characteristics about
entrepreneurship. Although these statements show that students' perceptions regarding
entrepreneurship were at a limited level, these indicate that they try to explain entrepreneurship with
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the concept of self-confidence. As a matter of fact, one of the students (S2) who participated in the
study stated that "Entrepreneurship means shamelessness for me". It can be said that there is a
perception in society that individuals with high self-esteem are generally successful. In a study in which
teachers' opinions were taken, it is emphasized that self-confidence is among the characteristics of
successful individuals (Geng et al., 2015). In addition, in the study of Celik and others (2015), science
teachers emphasized that supportive attitudes towards students 'self-confidence will contribute to the
development of students' creative thinking and entrepreneurship skills. After the activities, the
behaviors of being creative emerged in the entrepreneurship perceptions of the students. Students
associated entrepreneurship with inventing, being creative, self-confidence, producing new things,
designing new things, or developing projects. For example, one of the students who participated in the
study (516) said “Entrepreneurship in my opinion, you develop a project and sell it to the public. Thus,
you will become an entrepreneurship person”. This result indicates that after the Entrepreneurship-
oriented activities, students began to perceive entrepreneurship as a process. As a matter of fact,
entrepreneurship is expressed as the process of discovering innovations in the literature (Oztiirk, 2008).

Although some students associate entrepreneurship with determination behaviors before the
Entrepreneurship-oriented STEM activities, it is seen that after the activities, more students expressed
entrepreneurship as starting a business, dealing with a business, accomplishing great things, being
courageous, trying hard, getting into business, or contributing to something. For example, one of the
students (S7) commented that "Entrepreneurship for me refers to the fact that people who are brave
start a job with self-confidence". These results indicate that students explained entrepreneurship with
the concepts of perseverance and determination (Tiryaki, 2012; Wickham, 2006). It is thought that the
reason why students associate perseverance with entrepreneurship behaviors before the activities are
due to their family life and their educational experiences where they are constantly preparing for
exams. However, after Entrepreneurship-oriented STEM activities, the reason why they associate
perseverance with the concept of entrepreneurship more can be explained as the effect of the practice.
As a result of this study, it can be said that although the entrepreneurship perceptions of the students
before Entrepreneurship-oriented STEM activities were at a limited level, they gained more information
and a positive attitude towards the concept of entrepreneurship after the activities.

After discussing the results obtained in the study, it is known that the quantitative results of the
study were obtained from a small sample selected by the appropriate sampling method and an
experimental study conducted without a control group, making the study open to many internal and
external threats to validity (BlUyukozturk et al., 2019; Christensen, Johnson, & Turner, 2020). In this
context, despite certain precautions taken against these threats, the research has some limitations. In
this context, despite the specific measures taken against these threats in the research, the research has
a number of limitations. One of the internal validity threat elements observed in experimental studies
conducted with a single group is the history of the subjects. This threat occurs when the dependent
variable is caused by extraneous or historical events rather than the experimental treatment. The longer
the intervention time, the more likely the past effect will occur (Bliylikoztirk et al., 2019). Similarly, with
time, all kinds of physical and mental developments in individuals (maturation of the subjects) are
another threat to internal validity that affects the scores of the dependent variable (Biyiikoztirk et al.,
2019). Although the use of the control group is an effective way to eliminate past and maturation
threats, the absence of a control group in this study is among the limitations of the study. However, in
this study, it was aimed to prevent these two threats by the fact that the 6-week period between pre-
test and post-test applications is not a very long period in terms of events that may occur and the
maturation of individuals of the same age. In addition, it was planned to note unexpected and
unplanned events that might affect students' performance or reactions during the research process.
During the study, what was done during the application and the situations that occurred were recorded
by keeping a diary. No unexpected events were encountered during the study. In this study, 5-point
Likert type SBES was applied to the study group twice at regular intervals. Students' pre-test experiences
(knowing the content, remembering questions and answers, etc.) can change the post-test scores.
Therefore, as in this study, the pre-test effect poses a threat to internal validity in research (Bliyikoztiirk
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et al., 2019). However, the quantitative data collection tool used in this study is a Likert-type scale, and
there are no exact correct answers to be given for the items in the scale. Therefore, it is considered that
students do not have a situation to detect and correct their mistakes. In addition, the time elapsed
between pre-and post-test applications also affects the pre-test effect that may occur. In this study, a 6-
week period of time between the two applications of the same test was considered to be sufficient time
for the pre-test effect to not pose a threat, and it was cleared of negative recall-based effects on the
data obtained from students. In experimental studies, they should not know that the sample is part of
the experiment. Otherwise, it is known that participants who know the conditions of the experimental
process can exhibit different behaviors than normal, creating an internal threat of validity called the
influence of expectations (Biiyukoéztiirk et al., 2019). In this study, it was not directly said that students
would be taught about entrepreneurship in order to minimize this effect, which could affect research
results. Since the appropriate sampling method was used in the selection of the sample, the study group
was selected from a limited area and this situation reduces the sample’s representation of the
population (Buyukoztirk et al., 2019). In other words, students are determined without random
assignment. The fact that the sample is small and the use of the appropriate sampling method in its
selection threatens the external validity of the study and reduces the degree of generalizability (external
validity) of the study findings to the population (Buytkoztiirk et al., 2019). Since there is only one 7th-
grade in which the researcher can conduct the study, no selection was made in the group selection.
Since the researcher knew that the students in this class had a heterogeneous structure in terms of
achievement levels, considering the science course achievement scores of them in the previous years
and their success status during the study period, it was decided to conduct the study with these
students. In addition, the sample was heterogeneous in terms of gender characteristics. It can be said
that the selection of the study group was made unbiased from the seventh grades at the school where
the study was conducted, and that the heterogeneous characteristics of the students in terms of
achievement and gender contributed positively to the sample’s feature of representing the population.
Although the number of samples is still considered a limitation in this study, in terms of time and
budget, this research was tried to be carried out with the greatest number of students that the
application could proceed without interruption. Having a pre-test in the study can also be a threat to
external validity, creating a pre-test treatment interaction. Because teaching the topic of pure
substances and mixtures with Entrepreneurship-oriented STEM activities after pre-test in the research
can reveal a different effect without the application of pre-testing and affect the generalizability of the
results (Blylkoztlrk et al., 2019). In order to reduce this threat factor, it was aimed in the pre-test not
to create awareness of the students that their entrepreneurship skills and perceptions were tried to be
changed during the process. While informing the students that they will teach the course within the
framework of entrepreneurship and STEM activities included in the Science Curriculum, it was taken into
consideration that the awareness of the purpose and expected results of the research should not be
increased. In the study, while students were informed that the science courses would be processed
within the framework of entrepreneurship and STEM activities included in the science curriculum, it was
taken into consideration that the awareness of the purpose and expected results of the research should
not be increased. All lesson plans and activities developed within the scope of the research were
developed and implemented by the first author. In addition, all data were collected by the first author. It
is known that the teacher, who also has the role of researcher, should not unintentionally affect the
results of the study in terms of external validity threats. Since this study was carried out with the
students in the school where the researcher was working and in the class where she previously taught,
there was no change in the dialogues that the teacher had with the students. The teacher, who also has
the identity of a researcher, tried to focus only on the implementation process, taking care to avoid
attitudes and behaviors that may pose a threat to external validity, affecting the performance, attitude
and behavior of students in the process.

Recommendations

In the light of the findings of the study, recommendations for developing middle school students'
entrepreneurship skills and perceptions are given below.
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In this study, the effects of STEM activities prepared with an entrepreneurship focus on the
entrepreneurship skills of 7th-grade students on risk taking, teamwork, need for success and
communication skills were investigated. STEM activities with a clear and thought-provoking
emphasis on entrepreneurship can be used as an effective model to improve students'
entrepreneurship skills and perceptions.

In future studies, research can be done on other entrepreneurship characteristics such as being
creative, being a leader, being innovative.

Students can be encouraged to become entrepreneur individuals by encouraging them to solve
daily life problems with STEM activities.

In this study, it was determined that Entrepreneurship-oriented STEM activities do not have an
effect on students' teamwork skills. Considering academic achievement, gender, and the
classroom situation in science classes in the formation of the groups that will carry out the
activities, more emphasis should be placed on developing teamwork skills from
entrepreneurship skills by enabling students to communicate effectively with each other in the
group and focusing on the solutions of the problems in the group.

The implementation of the study with 5th, 6th and 8th grade students at the middle school level
may be beneficial in terms of seeing the differences in entrepreneurship skills and
entrepreneurship perceptions at grade level.

More valid conclusions can be reached by reducing internal and external validity threats through
the use of control groups in future studies.
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Tiirkge Siirimui

Giris

Son vyillarda diinya nifusunda yasanan hizli artis ve gelisen teknoloji ile birlikte Ulkelerin
ihtiyaclarinda ¢ok 6nemli degisiklikler ortaya g¢ikmistir. Bu durum gelismis ve gelismekte olan Turkiye,
Fransa, Nijerya, Gliney Afrika, Malezya gibi tilkelerin issizlik oranlarinda ciddi bir artis yasanmasina sebep
olmustur (Trading Economics, 2015). Bu duruma bagh olarak Tirkiye, Fransa, Finlandiya, Nijerya gibi
llkeler basta olmak Uzere diinya lzerinde bulunan birgok uUlke 6gretim programlarinda “girisimcilik”
kavramina yer vermeye baslamistir (European Commission, 2011; 2013). Girisimcilik, ekonomi alaninda
stk kullanilan bir kavram gibi gorilse de 6zellikle son yirmi yildir egitim alanindaki tartismalarda ana
ogelerden biri haline gelmistir (Khan, 2011). Ayrica, egitim alanindaki yeni yaklasimlardan birisi olan
STEM (Science, Technology, Engineering and Mathematics), Ust dizey beceriler kazandirmakla birlikte
Uretim odakli bir egitim anlayisini hedeflemektedir (Oner vd., 2014). STEM, fen bilimleri, teknoloji,
muhendislik ve matematik alanlarinin giinlik hayattaki ihtiyagc ve problem durumlarini ¢ézmek igin
kullanildigr bir disiplinler arasi yaklasim olarak ifade edilmektedir (Thomas, 2014). 21. yizyilda
ogrencilerin risk alabilen, girisimci, grup halinde galisabilen, etkili iletisim kurabilen, sabirli ve yaratici
olan bireyler olmalari gerektigi ifade edilmektedir (MEB, 2011). Son dénemlerde STEM egitimi ile sikca
anilmaya baslanan girisimcilik becerileri Avrupa komisyonu raporlarinda 6grencilere kazandiriimasi
gereken beceriler arasinda gosterilmektedir (European Commission, 2011). Nitekim 2015 vyilinda
yayimlanan STEM Egitim Raporu’nda bireylerin STEM alanlarina ilgi duyan, yaratici, yenilikgi ve girisimci
olmalari gerektigi vurgulanmistir (Akgiindiiz vd., 2015). 2013 yilinda Fen Bilimleri Dersi Ogretim
Programi’'nda (FBOP) dogrudan yer alan girisimcilik (MEB, 2013), 2018 yilinda ortaokul &gretim
programlarinda kazandiriimasi hedeflenen ortak yetkinlikler arasinda “insiyatif Alma ve Girisimcilik”
olarak ifade edilmistir (MEB, 2018a; 2018b, 2018c, 2018d). Ogrencilerin FBOP’de yer alan insiyatif alma
ve girisimcilik yetkinligine sahip olabilmeleri igcin STEM boyutlarini iceren “Fen, Mihendislik ve
Girisimcilik” temasi programin geneline yayllmistir. Bu sayede o6grencilerin bilim ve mihendislik
disiplinleri arasinda baglantilar kurmalari ve ginlik yasamda kullanabilecekleri bir diinya gorisi
olusturmalari hedeflenmektedir (MEB, 2018a). Bu kapsamda ortaya koyulan STEM egitimi istihdam
yaratma, girisimci ve yenilikci bireylerin yetistirilmesini hedeflemektedir (idin, 2017). Buna bagh olarak
2018 yilinda Fen Bilimleri Dersi Ogretim Programi (FBOP)'nda yapilan giincellemeler sonucunda
girisimcilik becerileri ve STEM temelli bir egitim anlayisi benimsenmistir (MEB, 2018a).

Girisimcilik 6zellikleri erken yaslarda bireyde ortaya g¢ikmaya baslar. Nitekim Erikson(1968), ortaya
koydugu Psikososyal Gelisim Kurami’nda Girisimcilige Karsi Sugluluk Evresi bu o6zelliklerin 3-6 yas
araliginda ortaya ciktigini belirtmistir. Okul g¢agina gelmemis cocuklarda ortaya ¢ikan bu ozellikler
¢ocuklarin okula baslamasiyla unutulabilir veya korelebilir (Lobler, 2006). Bundan dolayi ilkogretim
doéneminde alinan egitim bu degerlerin kazandirilmasinda oldukga 6nemli bir yere sahiptir (Fakharzadeh,
2012). Ulkemizin Fen Bilimleri Dersi Ogretim Programi (MEB, 2018a), Tiirkce Dersi Ogretim Programi
(MEB, 2018b), Matematik Dersi Ogretim Programi (MEB, 2018c) ve Sosyal Bilgiler Dersi Programi (MEB,
2018d) incelendiginde girisimcilik becerisinin erken egitim kademelerinde 6grencilere kazandirilmasi
gereken becerilerden biri oldugu gorilmektedir. Fen bilimleri dersi 6gretiminde girisimcilik kavraminin
yayginlasmaya baslamasiyla 6grencilerin gelecekte issizlik problemiyle bas etmesinde, kendilerini
yetenek ve yetkinlik agisindan gelistirmelerinde bir firsat olarak kullanilabilir. Bu baglamda 7.sinif
o6grencileri ile yapilan bu calismada ortaokul 6grencilerinin fen bilimleri dersindeki girisimcilik algilarini
ve girisimcilik becerilerini 6n plana gikararak gelistirilmesi hedeflenmektedir.

2018 yilinda yayimlanan FBOP’de yer alan “Fen, Mihendislik ve Girisimcilik Uygulamalari”
kapsaminda oOgrencilerin girisimcilik becerilerini gelistirmek amaciyla tasarladiklari Grinler igin
pazarlama stratejileri ve tanitim araglari olusturmalari beklenmektedir. Ayrica, programda drinlerin
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tanitimi igin televizyon reklami, kisa film, internet, gazete gibi iletisim araglarindan herhangi birinin
kullanilabilecegine vurgu yapiimaktadir (MEB, 2018a). 2018 FBOP dikkate alindiginda ortaokul
ogrencilerinin glinliik yagam problemlerine ¢dziim Gretme asamasinda STEM ve girisimcilik kavramlarinin
birlikte ele alinmasi gerektigi goriilmektedir. STEM ve girisimcilik kavramlarinin birbiriyle iliskilendirilmesi
ve FBOP’te STEM disiplinlerinden fen ve mihendislige dayali etkinliklerle 6grencilere girisimcilik
becerileri kazandirilmasi ve Ogrencilerin STEM’e ydnelik olumlu tutum gelistirmeleri beklenilmesine
ragmen alan yazinda STEM etkinliklerinin ortaokul 6grencilerin girisimcilik algilari ve girisimcilik becerileri
tizerinde etkisini arastiran ¢alismalarin sayisi yok denecek kadar azdir. Ornegin, Yazici (2019) tarafindan
6E 6grenme modeline dayal olarak gergeklestirilen STEM etkinliklerinin ortaokul 5.sinif 6grencilerinin
girisimcilik becerileri, STEM tutumlari ve meslek ilgilerine olan etkisi incelenmistir. Ayrica alan yazin
incelendiginde STEM etkinlikleri silresince girisimcilik becerilerinin nasil ele alinacagl konusunda
ogretmenlere 6rnek teskil edecek ¢alismalara ve etkinliklere ihtiyag oldugu gériilmektedir. Bu galismanin
amaci, 21. ylizyilda yasanan degisimlere uyum saglayacak bireyler yetistirmeyi hedefleyen FBOP’de yer
alan girisimcilik becerileri ve STEM temelli etkinliklerin bir araya getirilerek Girisimcilik odakli STEM
etkinliklerinin 7.sinif 6grencilerinin girisimcilik becerilerine ve algilarina etkisini incelemektir. Mevcut
calismada bu amaca ulasabilmek icin asagida yer alan alt problemlere yanit aranmistir;

1. Girisimcilik odakli STEM etkinliklerine dayali 6gretim sonrasinda 7.sinif 6grencilerinin 6n-test ve
son-test girisimcilik beceri puanlari arasinda istatistiksel olarak anlamli bir farkhlik var midir?

2. Girisimcilik odakh STEM etkinliklerinin 7.sinif 6grencilerinin girisimcilik algilarina olan etkileri
nelerdir?

Yontem
Arastirmanin Deseni

Girisimcilik odakh STEM etkinliklerinin 7.sinif 6grencilerinin girisimcilik becerilerine ve algilarina olan
etkisini inceleyen bu calismada karma ydntem desenlerinden i¢ ice gdmuli desen kullaniimistir. Bu
desende nitel ve nicel veriler beraber ya da sirali sekilde toplanabilir. Uygulama sonrasi elde edilen
veriler ayri ayri analiz edilir. i¢ ice gdmiilii desende amag elde edilen nitel ve nicel verilerin arastirmanin
farkh problemlerine cevap vermesini saglamaktir. Bu sayede ¢ikan sonugclarin birbirlerine eklenerek
destekleyici bir 6zellige sahip olmasi amaclanir (Creswell, 2006). Bu kapsamda, arastirmanin nicel
boyutunda tek gruplu 6n-test son-test deneysel desen kullanilirken nitel boyutunda ise olgu bilim deseni
kullanilmigtir. Deneysel desenler degiskenler arasindaki sebep sonug iliskilerini kesfetmek amaciyla
kullanilan desenlerdir (Blyukoztirk vd., 2019). Tek gruplu o©n-test son-test deneysel desenin
secilmesindeki temel sebep ¢alismanin yiritilebilecegi, arastirmacinin 6gretmeni oldugu bir tane 7.sinif
subesi olmasidir. Bu desen deneysel desenler arasinda en zayif desenlerden biridir. Ancak Creswell’in
(2012)’'de belirttigi gibi yeni bir egitim modilinin gelistirilip uygulandigi calismalarda arastirmanin
dogasi geregi tek gruplu deneysel desenin tercih edilmesi uygun gorilmektedir. Bu arastirmada, tek bir
grupla ydrutilen Girisimcilik odakli STEM etkinliklerine dayali uygulamanin 6grencilerin girisimcilik
becerilerine etkisi uygulama oncesi ve sonrasi uygulanan olgek yardimiyla belirlenmistir. Kontrol grubu
olmadigindan baska bir grupla karsilastirmaya gidilmemektedir. Diger taraftan, nicel verilerin
aciklayamadig 6grencilerin girisimcilik algilarinda meydana gelen degisim ise gorisme yodntemi
kullanilarak nitel veriler araciligiyla elde edilmistir. Arastirma stireci sekil 1’de 6zetlenmistir.

1282



Erdal SiRIiN & Aysegiil TARKIN GELIKKIRAN — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 50(2), 2021, 1263-1304

1. Nicel ve Nitel Verilerin Toplanmasi (On Asama)

2. Girisimcilik Odakli STEM Etkinliklerinin Uygulanmasi

1[1[1

3. Nicel ve Nitel Verilerin Toplanmasi (Son Asama)
4. Nicel ve Nitel Verilerin Analiz Edilmesi

5. Analiz Sonucunda Karsilastrma ve Yorumlama

JULLL

Sekil 1. Arastirma Stireci

Calisma Grubu

Calisma grubunu 2019-2020 egitim &gretim yilinin giiz déneminde Van ilinin ipekyolu ilgesinde
bulunan bir ortaokulda 7. sinifta 6grenim goéren 23 6grenci (12 kiz, 11 erkek) olusturmaktadir. Calismanin
orneklemi belirlenirken seckisiz olmayan 6rnekleme yéntemleri arasinda yer alan uygun orneklemeden
yararlaniimistir. Uygun Ornekleme yontemi “arastirmacinin kolayca ulasabilecegi bir 6rneklemden
verilerin toplanmasi olarak ifade edilmektedir” (Blylkozturk vd., 2019, s.95). Uygulamanin yapilmasi igin
arastirmacinin gorev yaptigi okulun segilmesi, ¢calismanin biitge ve zaman agisindan sorun yaratmayacagi
uygulamanin daha elverisli bir sekilde yapilmasini saglayacagi distinilmistlr. Ayrica, arastirmacinin
goérev yaptigi okulun imkanlarini (laboratuvar ortami ve malzemeleri) izin gereksinimi olmadan
kullanabilme durumu segilen 6rneklemin kolay erisilebilirlik sundugunu goéstermektedir. Dolayisiyla,
arastirmanin uygulanmasinda var olan sinirliliklar sebebiyle 6rneklemin kolay ulasilabilir ve uygulanabilir
gruplardan secilmesi uygun gorilmistir. Bu calismada uygulama okulu olarak ilk yazarin goérev yaptigl
okul secilmistir. Ayrica, arastirmacinin gorev yaptigi 7.sinif bir tane oldugu icin ¢alisma o siniftaki
ogrencilerle yaratulmistir. Calismanin bulgulari sunulurken etik kurallar gdz 6niine alinarak 6grencilerin
isimleri 01, 02, 03 ..... 023 olarak kodlanmistir.

Verilerin Toplanmasi

Arastirma sirecinde Saf Madde ve Karisimlar Gnitesinde bulunan maddenin tanecikli yapisi ve evsel
atiklar-geri déniistim konulari Fen Bilimleri Dersi Ogretim Programinda (MEB, 2018a) belirtilen, konu ve
kazanimlara uygun sekilde islenmistir. Programda maddenin tanecikli yapisi ve evsel atiklar-geri
doéntsim konulari igin 20 saatlik bir zaman dilimi ayriimistir.

Girisimcilik odakli STEM etkinliklerine dayal olarak yiratilen bu ¢alisma kapsaminda hazirlanan g
etkinlik icin 7.Sinif Fen Bilimleri dersinin Madde ve Degisim 6grenme alanindaki Saf Madde ve Karisimlar
isimli 4.lGinitesinde bulunan asagida belirtilen konu ve kazanimlar dikkate alinmistir.

F.7.4.1. Maddenin Tanecikli Yapisi

e F.7.4.1.1. Atomun yapisini ve yapisindaki temel parcaciklarini sdyler.
e F.7.4.1.2. Ge¢misten giinimize atom kavrami ile ilgili dUstincelerin nasil degistigini sorgular.

F.7.4.5. Evsel Atiklar ve Geri Déniisiim

F.7.4.5.1. Evsel atiklarda geri donUstiirilebilen ve donistlriilemeyen maddeleri ayirt eder.
F.7.4.5.2. Evsel kati ve sivi atiklarin geri dontisimine iliskin proje tasarlar.

F.7.4.5.3. Geri donlsim, kaynaklarin etkili kullanimi agisindan sorgular.

F.7.4.5.4. Yakin gevresinde atik kontroliine 6zen gosterir.
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Bu calismada Saf Madde ve Karigimlar unitesinin Girisimcilik odakli STEM etkinlikleri temelinde
Ogretimi icin alti tane egitim moduli hazirlanmistir ve MEB izni alinarak uygulanmigtir. Egitim
modidillerinin amaglarina, icerigine ve uygulanma siiresine ait bilgiler Tablo 1’de verilmistir. ilgili moddiller
2019 yihnin Kasim ayinin son haftasinda uygulanmaya baslanarak toplam alti haftalik sirede
tamamlanmistir. ilk ¢ modil sinif ortaminda uygulanirken diger ¢ modiil calismanin yapildigi
ortaokulun laboratuvarinda uygulanmistir. Uygulanan her bir Girisimcilik odakh STEM etkinlikleri
oncesinde 6grenci isimlerinin yer aldigi kagitlar arasindan kura yontemiyle 6grenciler segilerek 4-5
kisiden olusan bes grup (aslan, kaplan, kartal, kanarya, sahin) olusturulmustur. Grup isimleri 6gretmen
ve Ogrencilerin Onerileri ile belirlenmistir. Bu kapsamda her etkinlikte 6grenciler farkli gruplarda birlikte
¢alisma firsati yakalamislardir. Kura yontemi kullanilarak gruplarin esit ve objektif olmasi amaglanmistir.
Ayrica gruplar belirlendikten sonra etkinligin yapilma asamasinda grupta yer alan 6grenciler kendi
aralarinda gérevlendirmeler gerceklestirmislerdir. Ornegin, gruptaki tim &grenciler yapilacak calisma
hakkinda beyin firtinasi yaptiktan sonra bu fikirleri bir 6grenci ¢izime dokmustir. Gruplar yapilan gizimler
icin ortak bir karar almislardir. Ayrica grupta yer alan baska bir 6grenci kullanilacak malzemeleri
hazirlamistir. Kura yénteminin ve grup i¢i gorevlendirmelerin 6grencilerin grup iginde olumlu baghlik ve
takim calismasina katki saglamasi amaglanmistir. Etkinlikler siiresince 6gretmen gruplarin zorlandiklari
yerlerde yardimci olmustur. Ornegin, cizim olarak karar verilen calisma icin hazirlanan materyalleri
kesme, 1sil islem uygulama asamalarinda 6grencilere “acaba soyle bir yol denersen daha iyi bir sonug
ortaya cikar mi?”’ gibi sorular aracihigiyla 6grencilere rehberlik edilmistir. Ayrica tehlike icerecek bir islem
sirasinda 6gretmen 6grencilerin yaninda yer almistir.

Tablo 1.

Girisimcilik odakli STEM Etkinliklerine ait Egitim Modiillerinin Amaglari

Modiiller  Amaglar Etkinlik kagitlar Ders saati

Modiil 1 Fen Bilimleri Dersi Ogretim Programinda yer alan  Fikirlere ait ¢alisma 2
Girisimcilik becerisini tanitmak. kagitlari

25-29 Ogrencinin gevresinde gordigii bir probleme

Kasim yonelik yenilik¢i fikirler Gretmesini saglamak.

2019 Gelecek haftaki derse 3 fikirle gelmelerini
istemek.

Modiil 2 Gegen hafta sinifta ortaya koyulan ihtiyaglara 3

gore Ogrencilerin getirdigi 3 fikir Gzerinde beyin
firtinasi yaptirmak. Bu fikirlerden birine karar

02-06 vermek.
Aralik Karar verilen fikirle ilgili model ¢izmelerini
2019 istemek.

Girisimci insanlarin hayatlarindan kesitler sunmak.
Girisimci bireydeki 6zellikleri tanitmak.

Bir projenin girisimci olmasi i¢in hangi 6zelliklere
sahip olmasi gerektigini agiklamak.

Modiil 3 STEM'’in tanitilmasi ve 6rnek STEM etkinliklerini 3
ogrencilerle paylasmak.

09-13 Ornek STEM etkinliklerinden hangilerinin girisimci

Aralik bir proje olabilecegine karar vermek.

2019

Modiil 4 Birinci STEM etkinligi olan Rutherford Atom Rutherford atom 4
Modeli’'nin yapimina baslamak. modeli ¢alisma kagidi.
Rutherford Atom Modellerinin tamamlanmasini  Rutherford atom

16-20 saglamak. modeli girisimcilik

Aralik Rutherford Atom  Modellerinin  tanitiminin  becerisine yonelik

2019 (reklaminin) hangi kanallar  aracihigiyla ¢alisma kagidi.
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yapilacagina karar vermek. Rutherford atom

Rutherford Atom Modellerinin gruplar tarafindan modeli grup ici

sunulmasini saglamak. degerlendirme formu.
Modiil 5 ikinci STEM  etkinligi olan Termosum’un Termosum modeli 4

yapilmasini saglamak. calisma kagidi.

Tasarlanan termoslarin tanitiminin (reklaminin)  Termosum modeli
23-27 hangi kanallar aracihgiyla yapilacagina karar girisimcilik becerisine
Arahk vermek. yonelik ¢calisma kagidi.
2019 Tasarlanan  termoslarin  gruplar tarafindan Termosum modeli

sunulmasini saglamak. grup ici

degerlendirme formu.

Modiil 6 Uglincli STEM etkinligi olan Su Aritma Siirahisi’nin - Su  aritma  surahisi 4

yapilmasini saglamak. modeli ¢alisma kagidi.

Tasarlanan Su Aritma Sirahilerinin tanitiminin - Su  aritma  sirahisi
30 Aralik (reklaminin) hangi kanallar araciligiyla modeli girisimcilik
20159-03 yapilacagina karar vermek. becerisine yoénelik
Ocak 2020  Tasarlanan Su Aritma Sirahilerinin  gruplar  ¢aligma kagidi.

tarafindan sunulmasini saglamak. Su aritma  sirahisi

modeli grup ici
degerlendirme formu.

Saf Madde ve Karisimlar Unitesinin 6gretimine dair Girisimcilik odakli STEM etkinliklerine dayall
olarak olusturulan egitim modaullerinin uygulanmasina iliskin olarak modul 5’in uygulandigi 5.haftaya dair
ayrintili bilgiler agagida verilmistir.

5.Hafta (Modiil 5): Ogretmen, Termosum etkinligi icin gerekli olan malzemeleri &nceden laboratuvarda
bulunan masalarin Gstline birakmistir. STEM etkinligi sirasinda su asamalar sirasiyla takip edilmistir:

e Ogrenciler kura yéntemi ile gruplara (Tablo 2’ye bakiniz) ayrildiktan sonra kendilerine ayrilan
yerlere gegcmislerdir.

e Ogretmen, 6grencilerin konuya ilgilerini gekmek icin etkinlige baslamadan &nce bir senaryo ve
geri dontsiim konusuyla ilgili bir internet haberi paylasmistir (Ek A).

e Haberde 6grencilerin glinlik hayatta kullandiklari birgok malzemeyi tekrar kullanabileceklerine
vurgu vyapillmistir. Bu nedenle Ogrencilere dagitilan malzemelerin  tamaminin  geri
doénugtirilebilir malzemeden olmasina dikkat edilmistir.

e Ogretmen tiim gruplara Termosum etkinligine yonelik calisma kagitlari dagitmistir (Ek B).
Ogrencilerden senaryodan elde edilen problem durumuna uygun olarak dagtilan
malzemelerden bir termos modeli tasarlamalari istenmistir.

e Ogrenciler grupca belirledikleri fikirlerini 6gretmenin dagitmis oldugu calisma kagitlarina
cizmislerdir.

e  (Cizimler tamamladiktan sonra gruplar Termos modeli tasarlama etkinligini yapmuslardir.

e Ogretmen, siirecte &grencilerin zorlandiklari noktalarda dénitler vererek siirecin saglikli
ylrimesini saglamistir.
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Tablo 2.
Termosum Modeli Etkinligine Ait Gruplar

Gruplar Katihmcilar

Aslan 01, 05, 07, 013, 017
Kaplan 010, 019, 021, 622
Kartal 02, 615, 016, 023
Kanarya 04, 69, 012, 014, 018
Sahin 03, 06, 08, 011, 020

Termosum etkinligi tamamlandiktan sonra 6grencilerden urlnleri igin tanitma yolu belirlemeleri
istenmistir. Aslan grubu ile Sahin grubu tiyatro gosterisi, Kaplan grubu sarki soézleri ve Kartal grubu ise
kisa bir hikaye ile etkinlik sonrasinda elde ettikleri Grlinlerini tanitmislardir. Ayrica Kanarya grubu
“Termosum’ adli bir drama etkinligi ile Griinlerini sergilemislerdir. Ogrencilere Termosum etkinligi
girisimcilik becerisine yonelik calisma kagidi (Ek C) dagtilmistir. Ogrenciler karara vardiklari fikirlerini
calisma kagitlarina aktarmistir. Son olarak grup ici degerlendirme yapilmasi icin Termosum modeli
etkinligi grup ici degerlendirme formu (Ek D) verilmistir. Bu form sayesinde 6grenciler grup icinde
kendilerini degerlendirme firsati yakalamislardir. Ogrencilere gelecek hafta bir etkinlik daha olacag
hatirlatilarak bu haftaki etkinlikte eksik gérdiikleri noktalari not alarak gelmeleri istenmistir.

Veri Toplama Araglari

Arastirmada kullanilan veri toplama araglari nicel ve nitel veri toplama araglari olmak tizere iki grupta
incelenmistir. Nicel veriler, Fen Tabanl Girisimcilik Olgegi (FTGO) ile toplanmistir. Nitel veriler ise,
goriisme tirlerinden biri olan yapilandirilmig goriisme ile elde edilmistir. Calisma verilerinin toplanmasi
amaciyla MEB izni alinmigtir.

Ogrencilerin girisimcilik becerilerini ortaya koymak amaciyla ortaokul 6grencilerine y&nelik olarak
Deveci (2018a) tarafindan gelistirilen Fen Tabanl Girisimcilik Olgegi (FTGO) kullanilmistir. Olcekte 13
madde (10 olumlu ve 3 olumsuz) yer almaktadir. FTGO 5'li likert tipinde (1: Kesinlikle katilmiyorum, 2:
Katilmiyorum, 3: Kararsizim, 4: Katiliyorum ve 5: Tamamen katiliyorum) olup risk alma (3 madde), basari
ihtiyaci (3 madde), takim g¢alismasi (3 madde) ve etkili iletisim (4 madde) olmak tizere doért alt boyuttan
olusmaktadir. Orijinal 6lgege ait Cronbach Alpha giivenirlik katsayisi 0.76 ve toplamda agiklanan varyans
orani %54.34 olarak bulunmustur. FTGO bu calismada Girisimcilik odakli STEM etkinlikleri éncesinde
(2019 yilinin Kasim ayinin son haftasinda) ve etkinlikler sonrasinda (2019 yilinin Aralik ayinin son
haftasinda) calismaya katilan tiim 6grencilere uygulanmistir.

Girisimcilik odakh STEM etkinlikleri dncesinde ve sonrasinda 6grencilerin girisimcilik algilarinda ne
gibi degisiklikler yasandigini tespit etmek amaciyla katilimcilarla yapilandiriimis gériismeler yapilmistir.
Gorusme, 6ncesinde belirlenmis bir amag igin soru sorma ve cevaplama Gzerine kurulu tutum, dislnce,
duygu gibi onceden anlasiimasi glg yonleri tespit etmek igin kullanilan bir iletisim slrecidir (Cepni,
2012). Bu arastirmada goriisme tirlerinden vyapilandirilmis acgik uglu goérisme kullaniimistir.
Yapilandiriimis agik uglu goriismede, sorularin sirasi ve tarzi dnceden belirlenmistir. Katihmcilarin
tamamina ayni sorular yonlendirilir (Blyukoztark vd., 2019). Arastirmada, Girisimcilik odakli STEM
etkinlikleri sliresince 6grencilerin girisimcilik algilarindaki degisimleri belirlemek i¢in uygulama éncesinde
(2019 yilinin Kasim ayinin son haftasinda) ve uygulama sonrasinda (2019 yilinin Aralik ayinin son
haftasinda) 6grencilere asagidaki sorular verilerek cevaplamalari istenmistir.

. Fahri Bey, Van gazetesine verdigi roportajda “Tlrkiye’de insaat sektériiniin en 6nde gelen
girisimci is adamlarindan biriyim” ifadesini kullandi. Bu 6rnekten yola ¢ikarak “Girisimcilik”’

sizin icin ne ifade ediyor?
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e Ahmet Bey, hurda sektdriinde calismaktadir. insanlarin disariya attigi bircok maddeyi geri
donlisim vyoluyla tekrar kullanilabilir hale getirmektedir. Bu sayede mobilya ve ev
dekorasyonu olarak kullanilabilecek malzemeler Giretmektedir. Bu 6rnekten yola ¢ikarak sizce
Ahmet Bey girisimci bir birey midir?

. Sizce girisimci bir bireyde hangi ézellikler olmalidir? Ornek vererek agiklayiniz.

Verilerin Analizi

Nicel veri toplama araci olarak kullanilan Fen Tabanli Girisimcilik 6lgeginden elde edilen veriler IBM
SPSS 25.00 istatistik programi kullanilarak analiz edilmistir. Analiz stirecinde oncelikle 6grencilerin
olgeklerden aldiklari puanlara ait betimsel istatistikler (ortalama, standart sapma, vb.) hesaplanmistir.
Betimsel istatistik degerleri verilerin genel durumu hakkinda fikir sahibi olunmasini saglamistir. Ayrica,
FTGO’den elde edilen &n-test ve son-test puanlari arasinda anlamli bir farklilik olup olmadigini ortaya
koymak amaciyla ¢ikarimsal istatistikten faydalaniimistir. Bu amagla, 6grenci sayisinin 50°den disik
olmasi nedeniyle dlgeklerden elde edilen ortalama puanlarinin normal bir dagilim gosterip géstermedigi
Shapiro-Wilk ile test edilmistir (Bluyukoztiirk, 2018). Shapiro-Wilk testine ait normal dagilim analiz
sonuglari Tablo 3’te verilmistir.

Tablo 3.
Normal Dagilim Analiz Sonuglari

Boyut (Beceri) istatistik  Serbestlik Derecesi (Sd)  Anlamhlik Diizeyi(p)
Risk Alma On-test 0.83 21 .002
Son-test 0.85 21 .005
Bagsari ihtiyaci On-test 0.82 21 .001
Son-test 0.83 21 .002
Takim GCalismasi On-test 0.81 21 .001
Son-test 0.94 21 .248
Etkili iletisim On-test 0.95 21 377
Son-test 0.95 21 .343
FTGO Toplam On-test 0.81 21 .001
Son-test 0.96 21 .580

Tablo 3’te gosterilen Shapiro-Wilk testi sonucunda elde edilen anlamhlk duzeyleri (p) incelendiginde
uygulama Oncesi ve sonrasina ait puanlardan sadece etkili iletisim becerileri alt boyutuna ait puanlarda
normal bir dagilim oldugu tespit edilmistir (p>.05). Normal bir dagihm gosteren iletisim alt boyutuna ait
On-test ve son-test puanlari arasinda anlamli bir farkin olup olmadigini belirlemek icin parametrik
testlerden iliskili 6rneklemler t-testi kullanilmistir. Diger taraftan, on-test ve son-test puanlari birlikte
degerlendirildiginde, risk alma ve basari ihtiyaci becerilerinin normal bir dagihma sahip olmadiklar
goriilmektedir (p<.05). Son olarak, takim c¢alismasi becerileri ve FTGO &lceginin geneli
degerlendirildiginde 6n-test puanlari normal dagilim géstermezken son-test puanlarinin normal dagilim
gosterdigi gorilmektedir. Sonug olarak, risk alma, basari ihtiyaci, takim ¢alismasi becerileri ve Olgegin
geneline ait puanlarin normal dagilima sahip olmadiklari tespit edilmistir. Dolayisiyla, bu alt boyutlara ve
6lgegin geneline ait On-test ve son-test puanlari arasinda anlamli bir farkin olup olmadigini belirlemek
icin parametrik olmayan Wilcoxon isaretli siralar testi analiz igin kullaniimistir.

Girisimcilik odakh STEM etkinliklerinin 6grencilerin girisimcilik algilari Gzerinde ne gibi degisiklikler
olusturdugunu belirlemek icin gériisme sorularindan elde edilen veriler igerik analizine tabi tutularak
girisimcilik kavramina dair ¢agrisim yapan kelimeler kodlanmustir. ilgili kodlar ortak bir anlam olusturacak
sekilde bir araya getirilerek kategoriler olusturulmustur. Calismadan elde edilen sonuglarin glvenilirligini
saglamak acgisindan icerik analizi sirasinda iki O6grenciye ait veriler yazarlar tarafindan ayri ayri
kodlandiktan sonra bir araya gelerek karsilastirma yapilmistir. Karsilastirmalar esnasinda kodlamalar
arasinda ¢ok az bir farklihgin oldugu gorilmus olup, anlagsmazlik olan yerlerde tartigsmalar sonucu ortak
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bir noktaya varilmistir. Daha sonra kalan katilimcilara ait gortisme verileri ilk yazar tarafindan analiz
edilmistir. Analiz sirasinda karsilasilan herhangi sorunda yine ikinci yazar tarafindan kodlama agisindan
destek saglanmistir. Kodlar ve kategorilere ait frekans degerleri ve 6rnek ifadeler bulgular kisminda tablo
olusturularak verilmistir. Bu sayede Ogrencilerin etkinlikler 6ncesinde ve sonrasinda girisimcilik
algilarinda meydana gelen degisim tespit edilmeye ¢alisiimistir.

Bulgular

Girisimcilik Odakh STEM Etkinliklerinin Oncesinde ve Sonrasinda Ogrencilerin Girisimcilik
Becerilerine Yonelik Bulgular

Girigsimcilik odakh STEM etkinlikleri dncesinde ve sonrasinda 6grencilerin girisimcilik becerilerinin ne
diizeyde oldugunu saptamak igin Fen Tabanli Girisimcilik Olgegi (FTGO) e ait 6n-test ve son-test puanlari
betimsel istatistikler kullanilarak analiz edilmistir. FTGO’den elde edilen 6n-test ve son-test puanlarina
ait betimsel istatistikler sirasiyla Tablo 4 ve Tablo 5’te verilmistir.

Tablo 4.
On-test Puanlarina ait Betimsel Istatistikler

Boyut (Beceri) N Madde X X/k Ss Min  Max  Carpikhk Basikhk
Sayisi(k)

Risk Alma 21 3 3.86 1.28 1.13 1.00 5.00 -1.37 1.36
Basar! ihtiyac 21 3 404 134 0.92 1.00 5.00 -1.93 5.26
Takim Calismasi 21 3 411 137 1.04 1.67 5.00 -1.21 0.41
Etkili iletisim 21 4 3.61 090 0.62 250 475 -0.25 -0.71
Genel(Toplam) 21 13 390 030 0.73 163 4.63 -1.88 4,16
Tablo 5.

Son-test Puanlarina ait Betimsel istatistikler

Boyut (Beceri) S“:;‘:::If) X/k Ss Min Max  Carpikhik Basiklik
Risk Alma 21 3 448 149 054 333 5.00 -0.93 -0.04
Basar! ihtiyaci 21 3 449 150 054 333 5.00 -0.87 -0.59
Takim Calismasi 21 3 397 132 064 267 5.00 -0.04 -0.79
Etkili iletisim 21 4 390 098 0.76 250 5.00 -0.27 -0.75
Genel(Toplam) 21 13 421 032 041 344 483 -0.25 -0.94

FTGO’nden elde edilen 6n ve son-test puanlari karsilastirildiginda Girisimcilik odakli STEM etkinlikleri
sonrasinda 6grencilerin risk alma, basari ihtiyaci ve etkili iletisim becerilerine ait puan ortalamalarinda
on-test puan ortalamalarina gore artis oldugu goriilmektedir. Ayrica, dlgcegin geneline ait son-test puan
ortalamalarinda da uygulama sonrasinda bir artis gdzlemlenmistir. Diger taraftan, FTGO’ne ait takim
calismasi becerileri alt boyutunda ise on-teste gére puan ortalamalarinda bir azalma oldugu tespit
edilmistir.

Girisimcilik odakh STEM etkinliklerinin 6grencilerin girisimcilik becerileri lizerindeki etkisini ortaya
koymak icin normal dagilim gosteren iletisim alt boyutuna ait ortalama puanlar arasindaki fark
parametrik testlerden iliskili drneklemler t-testi kullanilarak analiz edilmistir. iletisim becerileri alt
boyutuna ait t-test analiz sonuglari Tablo 6’da verilmistir.
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Tablo 6.
Etkili iletisim Boyutuna lliskin iliskili Orneklemler T-Test Analiz Sonuclari

Boyut Olgiim N X SS sd t p
On-test 21 3.61 0.63

iletisim Becerileri 20 -1.47 .16
Son-test 21 3.90 0.76

Tablo 6'da goriildiigi Gizere, FTGO’nin iletisim becerileri alt boyutuna ait 6n-test ve son-test puan
ortalamalari arasinda istatistiksel olarak anlamli bir fark olmadigi goriilmektedir [t(20)=-1.47, p > .05].

Ogrencilerin girisimcilik becerilerini ortaya koymak amaciyla kullanilan FTGO’niin risk alma, basari
ihtiyaci ve takim galismasi boyutlarina ve 6lgegin geneline ait dn-test ve son-test puanlari i¢in Shapiro
Wilk testi ile elde edilen p degerleri .05ten kiglk oldugundan (Tablo 3’e bakiniz) risk alma, basari
ihtiyaci, takim c¢alismasi becerilerine ve 0Olgegin geneline ait puanlarin normallik varsayimini
saglamadiklari goérilmistir. Bu nedenle, Girisimcilik odakh STEM etkinliklerinin 6grencilerin girisimcilik
becerileri Gizerindeki etkisini ortaya koymak igin bu alt boyutlardan ve 6lgegin genelinden elde edilen 6n-
test ve son-test puan ortalamalari arasindaki fark parametrik olmayan Wilcoxon isaretli siralar testi
kullanilarak analiz edilmistir. Wilcoxon isaretli siralar testine ait bulgular Tablo 7’de verilmistir.

Tablo 7.
FTGO’niin Geneline, Risk Alma, Basari ihtiyaci ve Takim Calismasi Alt Boyutlarina Ait Wilcoxon isaretli
Siralar Testi Analiz Sonuglari

Alt Testler N Sira Sira b Etki
Disiplinler Ortalamasi  Toplami biiylukliga
Risk Alma Son-test  Negatif Sira 4 7.00 28.00 -2.10 .04 -46*
On-test  Pozitif Sira 12 9.00 108.00
Esit 5 - -
Toplam 21
Basari Son-test Negatif Sira 6 5.08 30.50 -2.20 .03 -.48*
ihtiyaci On-test Pozitif Sira 11 11.14 122.50
Esit 4 -
Toplam 21
Takim Son-test Negatif Sira 13 9.85 128.00 -0.86 .39
Calismasi On-test Pozitif Sira 7 11.71 82.00
Esit 1 -
Toplam 21
Toplam Son-test  Negatif Sira 5 11.20 56.00 -2.07 .02 -.45*
Olgek On-test  PozitifSra 16 10.94 175.00
Puani Esit - -

Toplam 21

Tablo 7’de gosterilen analiz sonuclari incelendiginde, &grencilerin FTGO’niin takim ¢alismasi
becerileri alt boyutuna ait 6n-test ve son-test puanlari arasinda istatistiksel olarak anlamli bir farklilik
olmadigi gérilmektedir (z=-0.86, p > .05).

Ogrencilerin FTGO’niin risk alma becerileri alt boyutuna ait 6n-test ve son-test puanlari arasinda
istatistiksel olarak anlamli bir farklilik oldugu tespit edilmistir (z=-2.10, p < .05). Ortaya cikan fark
puanlarinin sira toplamlari ve sira ortalamalari dikkate alindiginda goézlenen bu farkin son-test lehine
oldugu goriilmektedir. Bir baska ifadeyle, 6grencilere uygulanan Girisimcilik odakh STEM etkinliklerinin
risk alma becerileri lizerinde olumlu bir etkiye sahip oldugunu gostermektedir. Hesaplanan etki
blyuklGgi degeri (r=-.46) orta dlizeyde bir iliski olarak yorumlanmistir (Davis, 1997; Hopkins, 1997).
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FTGO’niin basari ihtiyac becerileri alt boyutuna ait elde edilen analiz sonuglari dikkate alindiginda,
Ogrencilerin On-test ve son-test puanlarinin arasindaki farkin istatistiksel olarak anlamhhk gosterdigi
belirlenmistir (z=-2.20, p < .05). Ortaya ¢ikan bu farklilik son-test lehine oldugu ifade edilebilir. Diger bir
deyisle, bu bulgu 6grencilere uygulanan Girisimcilik odakh STEM etkinliklerinin basari ihtiyaci becerileri
Gzerinde olumlu bir etkisi oldugunu gostermektedir. Hesaplanan etki buyukliglu degeri (r=-.48) orta
dizeyde bir iliski olarak ifade edilebilir (Davis, 1997; Hopkins, 1997).

Ogrencilerin FTGO toplam puanlarindan elde edilen 6n-test ve son-test puanlari arasinda da anlamli
bir farkhihk oldugu gérilmektedir (z=-2.07, p < .02). Olusan bu farklilik 6grencilerden elde edilen son-test
puanlari lehine gergeklesmistir. Bir baska ifadeyle, 6grencilere uygulanan Girisimcilik odakh STEM
etkinliklerinin 6grencilerin girisimcilik becerileri Gzerinde olumlu bir etkisi oldugunu gostermektedir.
Hesaplanan etki blyuklGgi degeri (r=-.45) orta diizeyde bir iliski olarak goriilmektedir (Davis, 1997;
Hopkins, 1997).

Girisimcilik Odakl STEM Etkinlikleri Oncesi ve Sonrasina Dair Ogrencilerin Girisimcilik Algilari

Ogrencilerin uygulama 6ncesi ve sonrasindaki girisimcilik kavramina iliskin algilarini ortaya ¢ikarmak
amaciyla acik uglu sorulara verilen cevaplar igerik analizine tabi tutulmustur. “Girisimcilik sizin igin neyi
ifade ediyor?” sorusuna uygulama oncesinde 6 Ogrenci hicbir aciklama yapmazken 17 6grenci
distncelerini yazili olarak aktarmistir. Tium acik uglu sorulardan elde edilen veriler dikkate alindiginda,
17 6grenciden 2 6grencinin yazdigl climleler arastirma sorusu ile anlamlandirilamadigi icin herhangi bir
kod verilmemistir. Ogrencilerin sorulara vermis oldugu cevaplardan elde edilen nitel verilerin icerik
analizi sonucunda 6grencilerin etkinlik dncesi girisimcilik algilari cok yonlu birey 6zellikleri, azimli olma
davranislari ve meslek turleri olmak Gzere Ug kategori altinda toplanmistir (Tablo 8’e bakiniz).

Tablo 8.
Girisimcilik Kavramina dair Etkinlik Oncesi Algilar

Kategori Kod Frekans Toplam Ornek ifadeler
Frekans
Cok Yonlii Utangac olmama 2 “Girisimcilik benim icin utanmamazlik
Birey Atilgan 1 anlamina geliyor” (02)
Ozellikleri Akilh 1 “Atilgan, cekinmeyen, isenmeyen.” (07)
Cekinmeyen 1 “Onde giden, bilen, anlayigh” (011)
Sosyal 1 1 ”giri§imcilik, teknolojiyi iyi kullanmaktir.”
Usenmeyen 1 (020)
Bilgili 1
Onder 2
Teknolojiyi iyi 1
kullanma
Azimli Olma Emek Vermek 1 “Bir ise cok emek vermek.” (05)
Davraniglari Cok Caba Sarf 1 “Girisimcilik, bir isi girisip hemen yapan

etmek anlamina geliyor.” (016)

Cesur Olmak 1 “Girisimcilik, hic bilmedigin bir seyi
En lyi Olmak 1 basarmak anlamina geliyor.” (018)
Caliskan Olmak 1 8 “Cesur olmak, en iyi olmak.” (019)
Katilmak 1 “Bir ise yonelmek. Onu gelistirmek igin
Bir ise Girisip 1 cok caba sarf etmek.” (021)
Basarmak ”S;all§kan olmak ve akillica konugmak.”
Bir Seyi Basarmak 1 (022)
Meslek is Adami 2 2 “Yiiksek mevkide olan buyuk is adamlari”
Tirleri (012)
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Tablo 8 incelendiginde 6grencilerin ¢ogunlukla girisimcilik kavramini “Cok yoénli birey ozellikleri”
(f=11) olarak ele aldiklari goriilmektedir. Bu 6grencilerin girisimcilik kavramini utangag¢ olmama, akilli,
onder vb. ozellikler ile iliskilendirdikleri ortaya ¢ikmistir. Bazi 6grenciler ise girisimcilik kavramini emek
vermek, caba sarf etmek gibi “Azimli olma davranislar’” (f=8) lzerinden agiklamislardir. Son olarak, iki
ogrencinin girisimcilik kavramini is adami meslegiyle de iliskilendirdigi belirlenmistir.

Uygulama sonrasinda ise 6grencilerin tamami “Girisimcilik sizin icin neyi ifade ediyor?”” sorusuna
cevap vermistir. Ogrencilerin verdikleri cevaplardan 01 kodlu 6grenci disinda tiim dgrencilerin cevaplar
kodlanmistir. Girisimcilik odakli STEM etkinliklerinden sonrasi 01 kodlu bir égrenci girisimciligin kendisi
icin “Higbir sey” ifade etmedigini belirtmistir. Nitel verilerinin analizinde, bazi 6grencilerin cevaplarindan
ise girisimcilige dair birden ¢ok kod elde edilmistir. Ogrencilerin verdikleri cevaplarin icerik analizi
sonucunda 6grencilerin Girisimcilik odakli STEM etkinlikleri sonrasi girisimcilik kavramina iliskin algilari
“Azimli olma davranislari”, “Yaratici olma davranislar’” ve “Diger” olmak lizere Ug¢ kategori altinda
toplanmistir (Tablo 9’a bakiniz).

Tablo 9.
Girisimcilik Kavramina dair Etkinlik Sonrasi Algilar

Kategori Kod Frekans Toplam Ornek ifadeler
Frekans
Azimli Olma Bir ise baslamak 2 “Girisimcilik benim igin cesur olan
Davraniglari Bir isle ugrasmak 1 insanin kendine gi]venmesiylg bir
L ise atilmasini ifade ediyor.” (07)
Bir isi yonetmek 1 “Bir isi ydbneten ve o isin
Buyuk isler basarmak 1 yiikselmesi icin cabalayan.” (011)
Bir iste basarili olmak 1 “Biiylik islere adim atan.” (012)
“Bir isle ugrasmak icin arastirma
Cesur Olmak 1 12 yapmak” (613)
Katkida Bulunmak 1 “Bir ise katkida bulunmustur.”
Katilimeilik 1 $'0.14_) o o
Cok cabalamak 1 Bir ise girisip basarmak.” (019)
ise atilmak 1
Bir ise girisip basarmak 1
Yaratici Olma Faydali seyler Gretmek 1 “Insanlara faydali olan seyler
Davraniglari Yeni seyler tasarlamak 1 Uretmek. Mesela, termqs,
: caydanlk gibi seyler.” (02)
Icat 1 s i
Yeni seyler tasarlamak.” (04)
Farkli seyler yapmak 2 “Bir ise daha ¢ok cabalamak ya da
Ozgiiven 1 1 bir sey icat etmek.” (05)
Yeni seyler tiretmek 2 “Bir seyi farkli yaparsak
Proje gelistirmek 1 giri§im'ciyig'demektir".” (05'5)
. ) “Girisimcilik bana gore, bir
Gtizel bir seyler yapmak 1 projeyi gelistirip onu halka
Yaratici olma 1 satiyorsunuz. Boylece girisimci bir
insan olursunuz.” (016)
Diger Ticaret 1 “Ticaretle ugrasma saticilik ve
insaat Sektorii 1 3 girisimcilik.” (03)
“Girisimci ve deneysel oldugu”’
Deney ..
(022).
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Tablo 9 incelendiginde Girisimcilik odakli STEM etkinliklerinden sonra 06grencilerin girisimciligi
¢ogunlukla bir ise baslamak, ¢ok cabalamak, bir iste basarili olmak vb. ile iliskilendirerek girisimcilik
kavramini “Azimli olma davranislar’” (f=12) olarak ele aldiklari goérilmektedir. Bazi 6grencilerin ise
girisimciligi yeni seyler tasarlamak, yeni seyler liretmek gibi “Yaratici olma davranislar’” (f=11) lizerinden
actklamislardir. Son olarak bazi 6grenciler girisimciligi ticaret, insaat sektéri ve deney gibi “Diger”’ (f=3)
olarak ifade etmislerdir.

Girigsimcilik kavramina dair agik uglu sorulardan elde edilen veriler degerlendirildiginde 6grencilerin
Girigsimcilik odakli STEM etkinlikleri 6ncesi 19 kelime ifade ettikleri gozlemlenirken, etkinlikler sonrasi 25
kelime urettikleri tespit edilmistir. Girisimcilik odakli STEM etkinlikleri 6ncesi girisimcilik kavrami daha
cok girisimci birey ozellikleri ile iliskilendirilirken, etkinlikler sonrasinda girisimcilik kavraminin daha ¢ok
azimli olma ve yaratici olma seklinde algilandig ortaya ¢ikmistir. Bir baska deyisle etkinlikler sonrasinda
dgrencilerin girisimcilik kavramina dair bilissel yapilarinin gelistigi gérilmektedir. Ogrencilerin uygulama
sonrasinda girisimcilik kavramini azimli olma ve yaratici olma gibi temel girisimcilik becerileri ile
iliskilendirebildikleri gortlmustdr.

Tartisma ve Sonug

Ogrencilerin girisimcilik becerilerini belirlemeye yonelik olarak uygulanan fen tabanli girisimcilik
oOlgeginin On-test ve son-test uygulamalarindan elde edilen puanlara ait betimsel istatistik sonugclari
incelendiginde, Girisimcilik odakli STEM etkinlikleri sonrasinda 6grencilerin girisimcilik becerilerine ait
puanlarinda artis oldugu gozlemlenmistir. Bu artis 6grencilerin Girisimcilik odakli STEM etkinlikleri
katilimlari sonrasi ortaya gikan bir gelisim olarak degerlendirilmistir. Ayrica, Wilcoxon isaretli siralar testi
analiz sonucunda FTGO’ye ait dn-test ve son-test puanlarinin arasindaki farkin istatistiksel olarak anlamli
ve Girisimcilik odakl STEM etkinliklerinin 6grencilerin girisimcilik becerileri tizerindeki etki biylikliginiin
orta diizeyde oldugu ortaya konulmustur. Bes veya alti yasin altindaki cocuklara dikkatlice bakarsak bazi
girisimcilik yetkinliklerinin oldugunu gdzlemleyebiliriz. Ornegin, dgrenmeye isteklilerdir, bircok farkli
konuyla ilgilenirler, geleneklere aldirmazlar, mikemmel sorular sorarlar, heyecan verici seyler
kesfederler ve sabirsizdirlar. Dolayisiyla, okula basladiklarinda da bu yeterliklerini gicli bir sekilde
destekleyen aktif 6grenmeye dayali egitim yaklagimlarina ve girisimcilik egitimlerine ihtiya¢ vardir
(Lobler, 2006; Rina vd., 2019). Nitekim alan yazinda yapilan ¢alismalar erken yasta verilen girisimcilik
egitiminin 6grencilerin girisimcilik niyetlerini arttirdigini (Charney ve Libecap, 2000) ve bilissel yapilari ile
duyussal gelisim durumlari géz online alinarak gelisim becerilerini gliclendirdigini ortaya koymaktadir
(Deveci vd., 2015). Shahin ve digerlerinin (2021) calismasinda ortaokul kiz 6grencilerinin katildig1 bir
ginlik STEM temelli girisimcilik programi sonucunda 6grencilerin girisimcilik niyetlerinin arttig
gozlemlenmistir. Benzer sekilde, bu ¢alismada da toplamda 20 saatlik Girisimcilik odakli STEM etkinlikleri
ile ortaokul diizeyinde 6grencilerin girisimcilik becerilerinin gelistirilebilecegi sonucuna ulasiimigtir.

Girisimcilik becerilerinin alt boyutlarina ait betimsel degerler incelendiginde Girisimcilik odakli STEM
etkinlikleri sonrasi en yliksek artis gosteren degerin risk alma becerileri oldugu goériilmektedir (Tablo 3 ve
Tablo 4’e bakiniz). Risk alma girisimciligin en temel 6zellikleri arasinda yer almaktadir (Antoncic, 2003;
Van der Lingen ve Van Niekerk, 2015). Ayrica, 21.ylzyilin gereksinimleri dogrultusunda yaratici ve
yenilik¢i Grinler ortaya koymak icin STEM egitiminde en gerekli 6zelliklerden biri risk almadir (Pollard
vd., 2018). Alan yazin incelendiginde girisimcilik ile risk almanin benzer anlamlar tasidigi (Price, 2004) ve
ogrencilerin 6grenme sirasinda karsilarina ¢ikan bilinmeyene karsi takindiklari kesfetme davranislarinin
timu olarak ifade edilen risk alma becerilerinin (Korkmaz, 2002); bu denli yiksek bir artis yasamasi
ogrencilerin risk almayi giriskenlik, atilganlik ve basarisiz olma ihtimali (Deveci, 2018a) olarak
yorumlamasidir. Nitekim 07 ve 019 kodlu &grenciler girisimciligi sirasiyla “atilgan, cekinmeyen,
lsenmeyen’ ve “Bir ise girisip basarmak’ olarak ifade etmislerdir. Diger taraftan Beckett (2014) fen
bilimleri dersindeki agik uclu deneylerde risk almadan kaynakli basarisizlik ihtimalinin oldugunu ifade
etmektedir. Benzer sekilde Celik (2018) arastirmaci sorgulayiciyi laboratuvar etkinliklerinin hata yapma,
risk alma vs. 6zelliklerinden dolayi 6grencilerin 21.ylizyil becerilerinin gelismesine katki saglayabilecegini
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vurgulamaktadir. Ayrica, bireylerin riskli davranis gdsterme, risk alma tercihleri ile agik uglu soru ¢ézme
istekliligi ile arasinda guglii bir iliski oldugu da tespit edilmistir (Hills vd., 2005). Bu baglamda,
ogrencilerin kendilerine sunulan agik uglu problemlere ¢6ziim olusturacaklari Girisimcilik odakli STEM
etkinlikleri sirasinda Grlin ortaya koymalari, basarisiz olma ihtimali ile birlikte girisimciligi risk alma
becerileri ile daha fazla iliskilendirdikleri goriilmektedir. Bu baglamda 6grencilerin risk alma becerilerinin
etkinliklere karsi olumlu bir tutum olusturacagi diisiiniilmektedir. Diger taraftan 5-8. siniflara ait FBOP’da
yer alan etkinliklerde risk alma becerilerinin yetersiz kaldigi ifade edilmektedir (Deveci ve Cepni, 2017).
Alan yazinda ¢ocuklarin erken gocukluk déneminde daha fazla risk alma egiliminde olduklari ve sinif
seviyesi artikga bu egilimlerinde azalma oldugu ortaya konulmustur (Beghetto, 2009; Deveci, 2018b;
Young, 1991). Dolayisiyla 6grencilere egitim hayatlari sirasinda verilecek Girisimcilik odakh egitimlerin
onlarin risk alma egilimlerinin gelisimi icin 6nemli oldugu gorilmektedir. Sonug olarak, bu galisma
sonunda risk alma alt boyutunun yilksek bir artisa sahip olmasi Girisimcilik odakli STEM etkinliklerinin
ogrencilerin girisimcilik becerilerinin gelisimine ve fen bilimleri 6gretiminin icerigine yonelik katki
sagladigini gbstermektedir.

Basari ihtiyacinin girisimcilik basarisinda 6nemli bir faktér oldugu ve girisimcilik egilimini arttig
konusunda genel bir fikir birligi vardir (Handrito vd., 2020; Kusumawijaya, 2019). Bu gcalismanin
sunucunda, risk alma becerilerinde oldugu gibi girisimcilik becerilerinin basari ihtiyaci ile iletisim
becerileri alt boyutlarina ait betimsel degerlerde de Girisimcilik odakli STEM etkinlikleri sonrasi bir artis
s6z konusudur (Tablo 3 ve Tablo 4’e bakiniz). Ayrica, Wilcoxon isaretli siralar testi analiz sonucunda
basari ihtiyaci alt boyutuna ait 6n-test ve son-test puanlari arasinda anlamli bir farklilk oldugu ve
Girigsimcilik odakli STEM etkinliklerinin 6grencilerin basari ihtiyaci Gzerindeki etki blyiklGgunin orta
dizeyde oldugu ortaya konulmustur. Yasak (2017) ve Yildirrm (2016) STEM etkinlikleriyle ile ilgili
yaptiklari ¢alismalarda siire¢ sonunda 6grencilerin iletisim becerilerinde anlamli bir artisin oldugunu
ifade etmislerdir. Alan yazinda, STEM etkinlikleri sirasinda 6grencilerin motivasyon dizeylerinin
artmasiyla birlikte yeni bir Griin ortaya koyma isteklerinde artis saglandigini ortaya koymaktadir (Tastan-
Akdag, 2017). Bu calismada da elde edilen bulgular STEM etkinliklerinin girisimcilik becerilerinden basari
ihtiyaci ve iletisim becerilerine katki sagladigini desteklemektedir.

Ogrencilerin 21.ylizyihn degisen sartlarindan dolayr STEM etkinlikleri sirasinda takim olarak
¢alismasinin  glinlik hayatta karsilastiklari  problemleri ¢6zme konusunda vyarar saglayacagi
diisiiniilmektedir (Corlu, 2014). Ogrencilerin girisimci 6zelliklerine sahip olmasi icin sosyal becerilere
sahip ve grup calismasina acik bir birey olarak yetistirilmesi gerekir (Baron ve Markman, 2000; Nielsen ve
Klyver, 2020). Bu calismada, girisimcilik becerilerinin 6lclldiigi FTGO’nden elde edilen veriler
ogrencilerin Girisimcilik odakl STEM etkinlikleri sonrasinda “risk alma”, “basari ihtiyaci” ve “iletisim” alt
boyutlarinda istatiksel olarak anlamh artis oldugunu ortaya koyarken “takim galismasi becerileri” alt
boyutunda istatistiksel olarak anlamli bir fark gériilmemistir. Bir baska ifadeyle, Girisimcilik odakli STEM
etkinliklerinin takim galismasi becerilerine bir etkisi olmamistir. Alan yazindaki ¢alismalar grupta yer alan
bazi 6grencilerin yeteri dlizeyde ¢aba harcamamasinin (Bilgin ve Gelici, 2011), bazi 6grencilerin basarisiz
grup uyeleriyle birlikte olacagi kaygisi ve gruptan dislanacaklarina olan inanglarinin (Altun, 2017) grup
calismalari lizerinde olumsuz etkisi oldugunu ileri sirmektedir. Bu ¢alismada oldugu gibi, girisimcilik ve
STEM (zerine yapilan diger ¢alismalarda da grup ¢alismalari sirasinda problemler ve zorluklar yasanildigl
ileri stirilmektedir. Ornegin, Pekbay (2017) ortaokul égrencileriyle yaptigi STEM etkinliklerinde takim
calismalari sirasinda Ogrencilerin akranlariyla problemler yasadigini ve bu durumun Ogretmenin
etkinlikleri surdirirken zorluklar yasamasina neden oldugunu ifade etmektedir. Benzer sekilde fen
bilimleri 6gretmen adaylariyla yapilan girisimci proje galismalarinda gruplarin takim ¢alismasi konusunda
olumsuzluklar yasadiklari vurgulanmistir (Deveci, 2019). Ayrica Yildirim (2016) da yaptigi calismada STEM
etkinlikleri sirasinda gruplarin is birligi konusunda problemler yasadigini ileri sltrmustlr. Grup
calismalarina dair alan yazinda belirtilen sorunlardan dolayr bu ¢alismada da grup calismasi seklinde
yapilan Girisimcilik odakli STEM etkinliklerinin 6grencilerin takim becerilerine olumlu bir katkisi olmadigi
sodylenebilir. Ayrica, bu ¢alismada her etkinlikte 6grenciler farkh gruplarda, farkl kisilerle galisma firsati
yakalasin diye gruplarin olusturulmasinda kura yontemi tercih edilmistir. Bir baska deyisle, isbirlikli
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0grenme gruplarinin olusumunda dikkate alinan grup Uyelerinin gesitli yetenekleri ve kisisel 6zellikleri bu
¢alismada dikkate alinmamistir. Alan yazinda, isbirligi becerisinin gelistiriimesinde yetenek, cinsiyet, yas,
ailelerin sosyo-ekonomik diizeyi, akademik basari vb. ozellikler agisindan heterojen gruplarin
olusturulmasi gerektigi belirtilmektedir (Bayrakg¢eken vd., 2013). Bu g¢alismada, gruplarin kura
yontemiyle belirlenmis olmasi gruplarin heterojen olmamasina neden olarak 6grencilerin takim
becerilerinin gelismemesinde etkili olmus olabilir. Diger taraftan, bu calismada, 6grencilerin girisimcilik
algilarina  dair elde edilen nitel bulgular da 0grencilerin girisimciligi takim ¢alismasi ile
iliskilendirmediklerini géstermektedir. Nitekim alan yazi incelendiginde girisimcilik kavraminin daha ¢ok
risk alma, yenilikgi olma, degisime uyum saglama, firsatlari gérme, kendine glven, bagimsiz hareket
etme, lider olma, igsel kontrol odagina sahip olma gibi kavramlarla iliskilendirildigi gorilmektedir
(Deveci, 2016). Girisimcilik odakh STEM etkinlikleri éncesinde ve sonrasinda Ogrencilerin gorisleri
incelendiginde girisimcilik algilarinda takim c¢alismasina dair herhangi bir ifade yer almamaktadir.
Ogrenciler uygulama sonrasinda girisimcilik tanimlarinda daha ¢ok bir isi basarma veya bir seyler
yaratma (Urin, proje, yeni seyler, vb.) kavramlari Gzerinde durmuslardir. Bunun nedeni, 6grenciler icin
yeni bir 6grenme ortami olan Girisimcilik odakli STEM etkinlikleri ile 6grencilerin problemlere ¢dzim
Uretmelerinin ve Uriin ortaya koymalarinin beklenilmesinin daha ¢ok 6n plana ¢ikmis olmasi olabilir. Son
olarak, takim c¢alismasi becerisine dair elde edilen sonuglarin nedenleri arasinda 6grencilerin Fen
Bilimleri dersinde yasam becerilerini ve takim c¢alismalarini gelistirecek yeterince kazanimlarin olmamasi
da olabilir (Deveci ve Cepni, 2017).

Ogrencilerin girisimcilik algilarini belirlemek Girisimcilik odakli STEM etkinlikleri éncesinde ve
sonrasinda agik uglu sorular kullanilarak elde edilen cevaplar incelendiginde, etkinlikler 6ncesinde
ogrencilerin girisimcilik algilari daha ¢ok bireysel 6zellikler, azimli olma davranislari ve meslek tirleri
Uzerine yogunlasmistir. Etkinlikler sonrasinda elde edilen cevaplarda 6grencilerin girisimciligi daha cok
azimli olma davraniglari ve yaratici olma davranislariyla iliskilendirdikleri ortaya ¢ikmaktadir. Girisimcilik
odakli STEM etkinlikleri oncesi 6grencilerin girisimcilige dair sahip oldugu bireysel 6zellikler algilarinda
utanga¢ olmama, Usenmeyen, c¢ekinmeyen, sosyal, atilgan, bilgili, ©6nder, 6nde giden ifadeler
kullandiklari goriilmektedir. Bu ifadeler 6grencilerin girisimcilik kavramina dair algilarinin eksik oldugunu
gosterse de girisimciligi daha ¢ok 6zglven kavramiyla agiklamaya calistiklarini géstermektedir. Nitekim
calismaya katilan 6grencilerden biri (02) “Girisimcilik benim igin utanmamazlik anlamina geliyor”
seklinde goris belirtmistir. Toplumda 6zgiiveni yliksek bireylerin genel olarak basarili olduguna dair bir
algi oldugu sdylenebilir. Ogretmenlerin gériislerinin alindigi bir calismada basarili bireyleri sahip oldugu
ozellikler arasinda 6zgiiven oldugu vurgulanmaktadir (Geng vd., 2015). Ayrica, Celik ve digerlerinin
(2015) calismasinda fen bilgisi 6gretmenleri 6grencilerin 6zglivenlerine yonelik destekleyici tutumlarin
ogrencilerin yaratici distinme ve girisimcilik becerilerinin gelistiriimesinde katki saglayacagini
vurgulamistir. Etkinlikler sonrasinda 6grencilerin girisimcilik algilarinda yaratici olma davraniglari ortaya
cikmistir. Ogrenciler yaratici olma davraniglari kapsaminda girisimciligi icat, yaratici olma, 6zgiiven, yeni
seyler lretmek, yeni seyler tasarlamak, proje gelistirmek ifadeleriyle iliskilendirmislerdir. Ornegin
calismaya katilan 6grencilerden biri (016) “Girisimcilik bana gdre, bir projeyi gelistirip onu halka
satiyorsunuz. Boylece girisimci bir insan olursunuz” seklinde bir ifade kullanmistir. Bu durum Girisimcilik
odakh STEM etkinlikleri sonrasi 0Ogrencilerin girisimciligi bir slire¢ olarak algilamaya basladigini
gostermektedir. Nitekim alan yazinda girisimcilik yenilikleri kesfetme siireci olarak ifade edilmektedir
(Oztiirk, 2008).

Girisimcilik odakli STEM etkinlikleri 6ncesinde de bazi 6grencilerin girisimciligi azimli olma
davranislari ile bagdastirmasina ragmen, etkinlikler sonrasinda daha fazla 6grencinin girisimciligi bir ise
baslamak, bir isle ugrasmak, bliyik isler basarmak, cesur olmak, ¢ok c¢abalamak, ise atilmak, katkida
bulunmak seklinde belirtikleri gérilmektedir. Ornegin dgrencilerden biri (07) “Girisimcilik benim igin
cesur olan insanin kendine glivenmesiyle bir ise atilmasini ifade ediyor” seklinde yorumlamistir. Bu
durum o6grencilerin girisimciligi azim ve kararliik (Tiryaki, 2012; Wickham, 2006) ile acikladiklarini
gostermektedir. Ogrencilerin  etkinlikler dncesinde azimli olma davranislarini  girisimcilik ile
iliskilendirmelerinin nedeni aile ve egitim yasantilarindan kaynakli olarak surekli olarak sinavlara hazirhk
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olarak algiladiklari dislinilmektedir. Ancak Girisimcilik odakli STEM etkinlikleri sonrasinda azimli olma
davranislarini girisimcilik kavramiyla daha fazla iliskilendirmelerinin nedeni yapilan uygulamanin etkisi
olarak agiklanabilir. Bu g¢alisma sonucunda, 6grencilerin Girisimcilik odakli STEM etkinlikleri &ncesi
girisimcilik algilari sinirh bir diizeyde olsa da, etkinlikler sonrasinda girisimcilik kavramina yonelik daha
fazla bilgi ve olumlu tutum kazandiklari séylenebilir.

Arastirmada elde edilen sonuglarin tartisiimasinin ardindan, arastirmanin nicel sonuglarinin uygun
ornekleme yontemiyle secilen kiiglik bir 6rneklemden ve kontrol grubu olmadan yiiritiilen deneysel
¢alismadan elde edilmis olmasinin arastirmayi pek ¢ok i¢ ve dis gegerlik tehdidine agik hale getirdigi
bilinmektedir (Blytkoztiirk vd., 2019; Christensen, Johnson, & Turner, 2020). Bu baglamda arastirmada
bu tehditlere karsi alinan belirli 6nlemlere ragmen arastirma bir takim sinirliliklara sahiptir. Tek grupla
ylratulen deneysel ¢alismalarda goriilen i¢ gegerlik tehdit unsurlarindan biri deneklerin gegmisidir. Bu
tehdit, deneysel calisma sirasinda bagimli degiskeni etkileyebilecek uygulama disindaki herhangi bir
olayin ortaya ¢ikmasi durumunda gerceklesir. Midahale suresi ne kadar uzarsa gecmis etkisinin ortaya
¢tkma olasiligr artar (Buyukozturk vd., 2019). Benzer sekilde, zamanin gegcmesiyle bireylerdeki her tiirli
fiziksel ve zihinsel gelisim (deneklerin olgunlagsmasi) bagimli degisken puanlarini etkileyen bir diger ic
gecerlik tehdit unsurudur (BlylUkoéztiirk vd., 2019). Kontrol grubunun kullaniimasi gegmis ve olgunlasma
tehditlerini ortadan kaldirmanin etkili bir yolu olmakla birlikte bu ¢alismada kontrol grubunun olmamasi
calismanin sinirliklari arasindadir. Ancak bu arastirmada 6n-test ve son-test uygulamalari arasindaki 6
haftalik bir stirenin yasanabilecek olaylar ve ayni yaslarda olan bireylerin olgunlasmasi bakimindan ¢ok
uzun bir siire olmamasiyla bu iki tehdidin oniline gegilmesi hedeflenmistir. Ayrica, arastirma siirecinde
Ogrencilerin performansini ya da tepkilerini etkileyebilecek beklenmedik ve planlanmamis olaylarin
gerceklesmesi durumunda bunlarin not edilmesi planlanmistir. Calisma sirasinda uygulama sirasinda
yapilanlar ve meydana gelen durumlar ginlik tutularak kayit altina alinmistir. Calisma siresince
herhangi bir beklenmedik olayla karsilasiimamustir. Bu ¢alismada 5’li Likert tipinde olan FTGO calisma
grubuna belirli araliklarla iki kez uygulanmistir. Ogrencilerin 6n-test deneyimleri (icerigi bilme, sorulari ve
cevaplari hatirlama vb.) son-test puanlari tzerinde degisim meydana getirebilmektedir. Dolayisiyla, bu
calismada da oldugu gibi 6n-test etkisi arastirmalarda i¢ gegerlik tehdidi olusturmaktadir (Blyikoztirk
vd., 2019). Ancak bu ¢alismada kullanilan nicel veri toplama araci Likert tipi bir 6lgek olup, dlgekteki
maddeler icin verilebilecek kesin dogru cevaplar bulunmamaktadir. Dolayisiyla, 6grencilerin hatalarini
tespit etme ve dizeltme durumunun olmadigi distiniimektedir. Ayrica, 6n ve son-test uygulamalari
arasinda gegen zaman da olusabilecek on-test etkisi lizerinde etkilidir. Bu calismada ayni testin iki
uygulamasi arasinda 6 haftalik bir zaman dilimi bulunmasinin 6n-test etkisinin bir tehdit olusturmamasi
acisindan yeterli bir siire oldugu dustinilerek 6grencilerden elde edilen verilerin hatirlamaya dayali
olumsuz etkilerden arindiriimasi saglanmistir. Deneysel calismalarda 6rneklemin deneyin bir pargasi
olduklarini bilmemeleri gerekmektedir. Aksi takdirde, deneysel siirecin kosullarini bilen katiimcilarin
normalden farkl davranislar sergileyerek beklentilerin etkisi olarak adlandirilan i¢ gecerlik tehdidi
olusturabilecegi bilinmektedir (BUytkoztiirk vd., 2019). Bu g¢alismada, arastirma sonuglarini
etkileyebilecek bu etkiyi en aza indirgemek igin, 6grencilere girisimcilik lzerine egitim verilecegi
dogrudan séylenmemistir. Orneklem seciminde uygun &rnekleme ydntemi kullanildigindan calisma
grubu sinirli bir alandan secilmistir ve bu durum 6rneklemin evreni temsil edebilirligini distirmektedir
(Buylikoztiirk vd., 2019). Bir baska ifadeyle dgrenciler yansiz atama olmadan belirlenmistir. Orneklemin
kiiclik olmasi ve seciminde uygun 6rnekleme yonteminin kullanilmasi ¢calismanin dis gecerligi acisindan
tehdit olusturup galisma bulgularinin evrene genellenebilirlik derecesini (dis gegerlik) disirmektedir
(Buyikoztirk vd., 2019). Arastirmacinin ¢alismayi yiritebilecegi tek bir 7.sinifinin olmasindan dolayi
grup seciminde herhangi bir secim yapilmamistir. Arastirmaci galisma grubundaki 6grencilerin gerek
daha 6nceki yillardaki fen dersi basari puanlari ve ¢alismanin yiratildigi dénemdeki basari durumlarini
dikkate aldiginda galisma grubunun basari diizeyleri agisinda heterojen bir yapiya sahip oldugunu bildigi
icin ilgili calisma grubuyla arastirmanin yiritiilmesine karar verilmistir. Ayrica, ¢alisma grubu cinsiyet
ozelligi agisindan da heterojen bir yapiya sahiptir. Calisma grubunun sec¢imin ¢alismanin yarataldagu
okuldaki 7.siniflar arasindan yansiz yapilmasi, 6grencilerin basari ve cinsiyet 6zelliklerinin heterojen
olmasi galisma grubunun evreni temsil 6zelligine olumlu yonde katki sagladigini séyleyebiliriz. Ayrica,
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orneklem sayisi bu galismada halen bir sinirhlik olarak goérilmekte olup, zaman ve biitge agisindan
arastirma uygulamanin aksamadan ilerleyebilecegi en fazla sayida 6grenci ile yiritilmeye galigilmistir.
Calismada 6n-test olmasi ayni zamanda 6n-test deneysel degisken etkilesim etkisi yaratarak dis gegerlik
icin tehdit unsuru olabilir. Clinkl arastirmada uygulama oncesi yapilan 6lgme ile Saf Madde ve Karisimlar
konusunun Girisimcilik odakli STEM etkinlikleri ile uygulanmasi, 6n-test uygulamasi olmadan sadece
uygulamaya bagh bir degismeden farkh bir etki ortaya gikartabilir ve sonuglarin genellenebilirligini
etkileyebilir (Buyukoztiirk vd., 2019). Bu tehdit unsurunu azaltmak amaciyla, arastirmada uygulanan 6n-
testte 6grencilerin siireg icerisinde girisimcilik beceri ve algilarinin degistiriimeye ¢alisildigi yoniinde
farkindaliklarinin olusmamasi amaglanmistir. Calismada &grencilere Fen Bilimleri Dersi Ogretim
Programi’'nda yer alan girisimcilik ve STEM etkinlikleri gercevesinde dersi isleyecekleri bildirilirken
arastirmanin amaci ve beklenen sonuglarina dair farkindaligin arttirlmamasi gerektigi hususu géz 6niine
alinmistir. Arastirma kapsaminda gelistirilen tim ders planlari ve etkinlikler ilk yazar tarafindan
gelistirilmis ve uygulanmistir. Ayrica butlin veriler de ilk yazar tarafindan toplanmistir. Dis gegerlik
tehditleri agisindan arastirmaci roliine de sahip olan 6gretmenin kasitsiz bir sekilde ¢alisma sonucunu
etkilememesi gerektigi bilinmektedir. Uygulama arastirmacinin gorev yaptigi ve daha Onceden de
derslerine girdigi siniftaki 6grenciler ile yapildigindan, 6gretmenin 6grenciler ile girdigi diyaloglarda bir
degisiklik olmamistir. Arastirmaci kimligine de sahip olan 6gretmen siire¢ icerisinde 06grencilerin
performansini, tutumunu ve davranislarini etkileyerek dis gecerlik tehdidi olusturabilecek tutum ve
davranislardan kaginmaya 6zen gostererek sadece uygulama siirecine odaklanmaya calismistir.

Oneriler

Calismada elde edilen bulgular i1siginda ortaokul 6grencilerin girisimcilik becerilerinin ve algilarinin
gelistirilmesine yonelik dneriler asagida yer almaktadir.

e Bu arastirmada girisimcilik odakli hazirlanan STEM etkinliklerinin yedinci sinif 6grencilerinin
girisimcilik becerilerinden risk alma, takim c¢alismasi, basari ihtiyaci ve iletisim becerileri
lizerindeki etkisi arastirilmigtir. Agik ve distindiriici sekilde girisimcilik vurgusuna sahip STEM
etkinlikleri 6grencilerin girisimcilik beceri ve algilarini gelistirmede etkili bir model olarak
kullanilabilir.

o Gelecek galismalarda yaratici olma, lider olma, yenilik¢i olma gibi diger girisimcilik 6zellikleri
Uzerine de arastirmalar yapilabilir.

e Ogrencilerin STEM etkinlikleri ile giinliik yasam problemlerini ¢cdzmeleri saglanarak girisimci birey
olmalari tesvik edilebilir.

e Bu arastirmada Girisimcilik odakli STEM etkinliklerinin 6grencilerin takim galismasi becerilerine
yonelik bir etkisi olmadigi belirlenmistir. Etkinlikleri yapacak gruplarin olusturulmasinda
akademik basari, cinsiyet, fen derslerindeki sinif ici durum goz 6nline alinarak, 6grencilerin grup
icerisinde birbiriyle etkili iletisim kurmalari saglanarak ve grup igindeki sorunlarin ¢éziimlerine
odaklanilarak girisimcilik becerilerinden takim galismasi becerilerinin gelistiriimesi (izerinde daha
fazla durulmalidir.

e Calismanin ortaokul dizeyinde 5, 6 ve 8. sinif 6grencileriyle de uygulanmasi sinif diizeyinde
girisimcilik becerileri ve girisimcilik algilarinda ortaya gikan farkhlklar gérmek agisindan faydal
olabilir.

o Gelecekteki ¢alismalarda kontrol grubu kullanilmasi yoluyla ic ve dis gegerlilik tehditleri
azaltilarak daha gecerli sonuglara varilabilir.

“Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesinde’ yer alan tiim kurallara
uyulmus ve yonergenin ikinci boliminde yer alan “Bilimsel Arastirma ve Yayin Etigine Aykiri
Eylemlerden” higbiri gergeklestirilmemistir.
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APPENDIX A
Scenario and Internet News for My Thermos Activity

Esra is a student attending the 7th-grade. Esra loves to drink tea. After having breakfast in the morning,
her mother filled tea in the thermos that Esra used to drink water. While Esra is using her thermos to
drink her tea during recess, she has seen that the tea is quite cold and not drinkable. He shared this
situation with his science teacher, Mr. Turan. Mr.Turan Bey asked if any other students faced such a
problem in the lesson. Some students reported that they had similar problems. Mr. Turan was teaching
household wastes and recycling in the course. He shared the following news to attract students' interest
to the subject.

cumartes; B : DITDC

“Berk, Ozan and Burak are three friends living in Kadikéy. They take and design the items thrown into the
garbage and create interesting pieces from each other. They design many items such as a chandelier
from a snare drum, a dressing table from a suitcase, bookshelf out of cardboard box, and a table lamp
from a camera.”

(Source: https://www.sabah.com.tr/cumartesi/2019/11/23/geri-degil-ileri-donusum)

Based on the above news, Turan teacher states that they can make a thermos that can keep the heat by
using recycled materials to eliminate the problem Esra is experiencing. For this reason, he uses the
expression "Let's make our own thermos." Students are divided into groups and ideas are created for
making a thermos. Turan teacher plans to determine the cost price, sales price and advertising method
of the product together with the students in order to improve the entrepreneurship skills of the
students. Groups brainstorm the sales price and advertising method by determining their own
strategies.
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APPENDIX B

My Thermos Activity Worksheet

Group Name:
My Thermos Activity Worksheet

As part of the My Thermos activity, you are expected to design a thermos model with the
following features.
= The thermos model you designed should be usable in daily life.
= The thermos model you design should be durable and easy to carry.
= The thermos model you designed should be suitable for storing cold and hot
beverages.
= The thermos model you designed should contain recycled materials.

1. In this activity; Considering the problem situation Esra shared with the class and the news shared by

Turan Teacher, you are expected to discuss how to make a thermos as a group. Decide on one of
these ideas and draw it in the space below.

2. Check out the materials provided to you for the event. Choose the material according to the model
you designed.

Materials You Plan to Use:

3. What difficulties did you encounter while designing the thermos model? How did you overcome
these challenges? Explain.

4. Do you think the Thermos model you designed has the above-mentioned features? What changes
can you make in the design of your thermos model to make it better? Explain the reasons.

5. Can you make the Thermos model you designed by using different materials to have the above-
mentioned features? Explain how to do it by specifying the materials you will use.
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APPENDIX C

My Thermos Activity Worksheet for Entrepreneurship Skills

Group Name:

My Thermos Activity Worksheet for Entrepreneurship Skills

1. Think of yourself as an entrepreneur. Do you think the Thermos model you have designed is an
entrepreneurship project? Please explain along with the reason.

2. How is the Thermos model you designed differently from other works? Describe the prominent
feature of your thermos.

3. You are asked to present the Thermos Model you have prepared to your other classmates (eg
song, poster, story, play, drama, etc.). Which way would you follow? Prepare and present the
method you have chosen with your group mates.
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APPENDIX D
My Thermos Activity Group Evaluation Form
My Thermos Activity

Group Evaluation Form

Should be
improved
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