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Abstract. The aim of this study is to examine examples of activities prepared by pre-
service mathematics teachers for entrepreneurship education based on their
knowledge of the aspects of entrepreneurship education and the achievements in
this area in the secondary school mathematics curriculum. In the national and
international literature, there are very few studies on entrepreneurship skills in
mathematics education and on developing these skills. In addition, there are no
secondary school mathematics curriculum acquisitions or application examples
prepared in accordance with such acquisitions. The participants of this study
included 20 pre-service teachers enrolled in the third-year undergraduate course
“Connection in Mathematics Teaching” who volunteered to participate. Over the
course of two weeks, four lessons of approximately 40 minutes, or 160 minutes in
total, were taught to pre-service teachers addressing the following questions: “What
are entrepreneurship and entrepreneurial skills? How are they related to
mathematics? What can be done about the achievements in mathematics and the
mathematics curriculum?” The subjects were explained and examples of
applications from the researcher’s own work were given. After these explanations,
the pre-service teachers were given an assignment. The data of the research consist
of the completed assignments and audio recordings of individual interviews after
homework analysis. The data were analyzed by content analysis.
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1. INTRODUCTION

In contemporary society, which has passed from the age of industrial society to the age
of information and technology, human profiles with logical and practical intelligence
come to the fore, being more important than physical labor. In this sense, education is
the most important element in producing entrepreneurial individuals who can keep up
with the rapid changes of the age. Education is one of the most helpful factors for
individuals in gaining and developing entrepreneurship and entrepreneurship skills.
Entrepreneurship training is carried out to increase entrepreneurial activities in this
direction, transferring skills to individuals within the framework of the unique cultural
context of each country (Lee & Peterson, 2000). The concepts of entrepreneurship and
entrepreneurial skills in Turkey have been on the agenda of the Ministry of National
Education since 2005. The Ministry of National Education (2005) defined
entrepreneurship as “to have empathy, to show harmonious behaviors in human
relations, to plan, to implement the plan, to take risks and to realize the product needed
in any field” and adapted this concept to the education process. In order to produce
entrepreneurial individuals, entrepreneurship skills should be addressed first.
Entrepreneurship skills are defined as the skills required to put one’s feelings and
thoughts into action, to make a plan to achieve a targeted goal, to manage the process
and take risks, and to realize creative and innovative skills (Figel, 2006, pp. 3-12).
Various training approaches are used to instill these skills. The main purpose of
entrepreneurship training is to build both entrepreneurship awareness and
entrepreneurship skills (Agca, 2007). However, when the national and international
literature is examined, it is seen that entrepreneurship education is mostly considered in
fields such as social sciences, economics and administrative sciences, and engineering
(Wang & Wong, 2004; iscan & Kaygin, 2011; Uygun et al, 2012; Bilge & Bal, 2012;
Korkmaz, 2012; Pan & Akay, 2015). In the training given for gaining entrepreneurship
skills, there are five essential areas in which individuals should grow. These are the
business idea, financing, product design-production, promotion-marketing, and
investment aspects (see Appendix 1). These aspects are sub-divided into skills. In the
process of entrepreneurship education, important aspects for investment include the
following: information that will help students in the creation of business ideas;
fundamental considerations in the process of moving from the realization of the
business idea to the end of the investment process and financing; the design process and
production of the product, after the financing stage; determination of the market and
marketing opportunities of the product; concrete promotion and marketing; and, finally,
ensuring production possibilities and the continuity of the realized business idea,
product, or service (Tarhan, 2019).

Explaining entrepreneurship education as a process, Fayolle (2006, p. 702) emphasizes
pedagogical programs or training processes that include gaining attitudes, skills, and
personal qualities related to entrepreneurship. In this direction, it would be appropriate
to provide training on entrepreneurship and entrepreneurship skills in the education
faculties of universities. In entrepreneurship education, students are expected to turn
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entrepreneurship education into practice (Clegg et al., 2005). Rather than being a strict,
prescriptive, completely results-oriented education, entrepreneurship education must
allow the talents and skills of the people receiving the education to be revealed (Bulut &
Aslan, 2014). In this direction, it can be thought that courses to be given in faculties of
education for entrepreneurship and entrepreneurship skills will activate the thinking
processes of pre-service teachers and, at the same time, will ensure success in creating
different initiatives for students in the schools they are assigned to.

Aim of the study

This study was designed to determine how well pre-service teachers know the concepts
of entrepreneurship and entrepreneurship skills in the mathematics curriculum before
they begin their professional careers. Whether or not they had taken a course on
entrepreneurship in the faculty of education was also examined, together with the
contribution of that education for pre-service teachers. The activities of the participants
were examined. Based on these examinations, the needs in the education process were
determined and ways to use entrepreneurship and entrepreneurship skills more
frequently in daily life and mathematics education were identified. This study will guide
future developmental research to be carried out in relation to entrepreneurship
education and mathematics teaching in teacher education. The aim of this study is to
examine examples of activities prepared by pre-service mathematics teachers for
entrepreneurship education based on their knowledge of the aspects of
entrepreneurship education and the achievements for this information in the secondary
school mathematics curriculum. For this purpose, answers to the following questions
were sought in this study:

1) What do pre-service mathematics teachers know about “entrepreneurship education
and its aspects” before receiving entrepreneurship education?

2) How do pre-service mathematics teachers connect mathematics teaching with
entrepreneurship education after entrepreneurship education?

3) How do pre-service mathematics teachers plan to be beneficial to their students as a
result of the education they receive?

4) How do pre-service mathematics teachers determine the achievements they chose in
the secondary school mathematics course with the activity examples they prepared
regarding entrepreneurship education?

Importance of the study

When the current courses offered in departments of mathematics teaching in education
faculties are examined, the most appropriate course for entrepreneurship and
entrepreneurship skills is the course entitled “connections in mathematics teaching”
because the basis of this course is the “connection process.” Coxford (1995) defined this
linking process in general as “a very broad set of ideas and processes that can be used to
link different topics in mathematics.” Based on this definition, “mathematics education”
and “entrepreneurial skills” can be connected with each other to link different subjects
and generate new ideas (Akkas et al, 2020; Tarhan et al, 2021). In addition, in
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entrepreneurship education, individuals are expected to transform entrepreneurship
education into practice (Clegg et al, 2005). In addition to this, it is important that
entrepreneurship education be given the opportunity to reveal the talents and skills of
the people who receive the education, rather than being a strict, prescriptive, and result-
oriented form of education (Bulut & Aslan, 2014). Considering all these points, it can be
thought that pre-service teachers’ preparation of activities by connecting mathematics
teaching and entrepreneurship education will provide success in creating different
initiatives for their students in the future, as it will be a new and creative experience for
pre-service teachers and will activate their thinking processes.

For the above reasons, it is believed that this study will make important contributions to
the literature. No other study has been found in the literature examining activities
prepared by pre-service mathematics teachers regarding aspects of entrepreneurship
education.

2. METHOD
Research Design

In this study, a case study approach, as one of the descriptive research methods, was
used. In case studies, details of the data obtained from a determined event, group, or
particular case are evaluated while trying to examine cause-effect relationships (Cepni,
2012).

Participants

The participants of the study comprised a total of 20 pre-service mathematics teachers,
with 10 women and 10 men, all third-year undergraduate pre-service mathematics
teachers studying in an education faculty. Pre-service teachers from the third-year of
undergraduate study were chosen because the activity samples to be prepared were
suitable for the “connection in mathematics teaching” course and that course is an
undergraduate third-year course. The “connection in mathematics teaching” course was
chosen to connect mathematics with entrepreneurship and entrepreneurship skills and
thus see the extent to which pre-service teachers learn these concepts in this course
through the activity assignments they completed. For these reasons, the criterion
sampling method, one of the sampling methods for qualitative research purposes, was
used in the selection of the participants. Attention was paid to the willingness of the
participants to volunteer in the study.

Application process and data collection tools

This study was carried out with 20 pre-service teachers who took the “connection in
mathematics teaching” course and volunteered to participate in the research. This
course is a compulsory course in the third year and sixth semester of the undergraduate
program. The official course description is as follows: “Exploring the connections
between concepts and operations; expressing mathematical concepts and rules with
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different representations; connecting different mathematical concepts with each other;
linking mathematics with other subjects; connecting mathematics with daily life” (YOK,
2018). Based on this definition and Coxford’s (1995) definition of connection, aspects of
entrepreneurship education and sub-skills were adapted in line with mathematical skills
in mathematics teaching, and this connection process was used in the education given to
pre-service mathematics teachers. In this adaptation process, the studies of Akkas et al.
(2020) and Tarhan et al. (2021) were utilized, based on the primary/secondary school
mathematics curriculum and gaining entrepreneurship skills. The training process is
illustrated in Figure 1.

»Workplace Design + Product
Skills Product Identification Skills
Business » Guessing Skills DI E8s e s R « Product Design
Idea « Problem-Solving Production SIS
Skills
« Creative Thinking
Skills
+ Cost Calcuation
. Skills |2 Te)etoatenst » Market Plan Creation
Finance * Resource Analysis Marketing Skills
Skills
* Income Expense
Control Skills

+ Networking Skills
Investment * Problem Identification and Solving
Skills

Figure 1. The Five Aspects of Entrepreneurial Skills and Skills Related to Teaching
Mathematics

Within the scope of the course, over two weeks, four lessons of approximately 40
minutes, or 160 minutes in total, were delivered, addressing the following questions:
“What are entrepreneurship and entrepreneurial skills?” “How are they related to
mathematics?” “What can be done about achievements in mathematics and the
mathematics curriculum?” Examples of activities in the literature (Akkas et al., 2020;
Tarhan et al, 2021) regarding the skills shown in Figure 1 were also given and
discussions of these examples were held. Afterwards, the pre-service teachers were
asked to prepare examples of related activities from the secondary school mathematics
curriculum, focusing on their preferred grade levels and achievements and considering
aspects of entrepreneurship skills education. For this assignment, the pre-service
teachers were divided into groups and each group consisted of 5 people. The groups
were determined by the pre-service teachers themselves. Group work was used because
the pre-service teachers had not done any studies on entrepreneurship education
before; therefore, group work provided an opportunity for them to exchange ideas with
each other and come up with original activity examples. While preparing the activity
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samples, the pre-service teachers were asked to pay attention to the relevant aspects of
entrepreneurship education according to the skills connected to mathematics teaching.
After the preparation of the activity samples, a structured interview form consisting of
open-ended questions about the lesson and about the activity examples was
administered to the pre-service teachers to determine their views of the
entrepreneurship education and mathematics teaching connection lessons and the
activity examples they prepared after this course. The questions on the interview form
addressed the pre-service teachers’ views of aspects of entrepreneurship education and
their ability to connect those aspects with mathematics teaching. With this goal, the
questions on the interview form were as follows:

1) What did you know about “entrepreneurship education and its aspects” before
receiving entrepreneurship education?

2) After receiving entrepreneurship education, how do you connect mathematics
teaching with entrepreneurship education?

3) How do you plan to be beneficial to your students after receiving entrepreneurship
education?

4) In the activity examples that you prepared, how did you determine the grade level
and achievements you chose in the secondary school mathematics course in relation to
the aspects of entrepreneurship education?

Each question on the interview form was presented to the pre-service teachers
individually and the order of questions was the same for each pre-service teacher. The
interviews lasted approximately 20 minutes. The interview form was also presented to
two experts for their opinion. The final form was shaped according to their feedback.
Interviews were audio-recorded and electronically saved.

Data Analysis

Content analysis was used in the analysis of the collected data. The analysis was carried
out in three stages. First of all, the data obtained as audio recordings were analyzed and
those analyses were checked by a person not involved in the research. The data were
then coded by the researcher. The data were separately analyzed by a different
researcher not involved in the research and 85% agreement was found between the
codes that emerged. In the separate codings, the data and codes were considered again
and were rearranged according to the consensus between the researchers. In the
interview findings obtained as a result of the analysis of the qualitative data, the codes of
01, 02, 03.., 020 were used instead of the names of the pre-service teachers. Sections of
the activity samples prepared by the participants as a group were also included in the
findings, described as “Group 1, Group 2, Group 3, and Group 4 activity examples.”

Volume : 11 o [ssue: 3 « December 2021 598



Investigation of Activity Designs Prepared by Pre- Service Mathematics Teachers for Aspects of ...

Ethics Committee Approval and Permission for the Research

Ethics committee approval for this study was obtained from the Ethics Committee of
Human Research in Social Sciences, Bolu Abant Izzet Baysal University, dated
01.06.2021 and numbered 2021/217.

3. FINDINGS

In this section, the findings that emerged as a result of the analysis of the data obtained
in this study are presented.

Findings for the first sub-problem

Findings about what the pre-service mathematics teachers knew about
“entrepreneurship education and its aspects” before receiving entrepreneurship
education are given in Table 1.

Table 1

Pre-service teachers’ knowledge of “entrepreneurship education and its aspects” before
receiving entrepreneurship education

Previous Knowledge f %

[ did not previously receive any entrepreneurship training. 10 50

I have never encountered or heard of entrepreneurship education and its 6 30
aspects.

[ was not interested because [ heard about entrepreneurship in social areas. 4 20

Total 20 100

From the answers given by the pre-service mathematics teachers to this first question, it
is seen that 50% of the pre-service teachers had not received previous entrepreneurship
training. Thirty percent of the remaining 50% stated that they had not encountered
entrepreneurship education and its aspects before, and the other 20% stated that they
were not interested even though they had heard of it, since they associated
entrepreneurship with social fields. Accordingly, it is seen that none of the pre-service
teachers had meaningful knowledge about entrepreneurship education and its aspects.
Sample answers from the pre-service teachers regarding the replies shown in Table 1
are as follows:

“I've heard of the concept of entrepreneurship, but I don’t know about education and its
aspects. Frankly, I did not receive entrepreneurship training until this class, so I can’t say
anything...” (03).
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“My roommate in the dormitory is studying to be a social studies teacher. I heard about
entrepreneurship from one of their classes, but I had never connected it with mathematics,
so 1 didn’t ask and it didn’t interest me...” (011).

“I have never heard of entrepreneurship aspects...” (018).
Findings for the second and third sub-problems

After the pre-service mathematics teachers were trained about entrepreneurship
education, educational aspects, and how these different aspects could be connected with
mathematics teaching, two parallel questions were asked. The first of these questions
was “How do you connect mathematics teaching with entrepreneurship education after
entrepreneurship education?” and the second was “How do you plan to be useful to your
students after this training?” As a result of the analysis of the answers received from the
pre-service teachers, the findings in Figure 2 and Table 2 were obtained.

Both involve understanding the problem
and taking action

Both require creativity

They both entail a process of guessing
and thinking about probabilities

Both should use spatial thinking
processes

Relationship between mathematics
teaching and entrepreneurship teaching

Figure 2. Pre-service teachers’ diagrams of the relationship between mathematics
teaching and entrepreneurship education

When Figure 2 is examined, the schematic categorization of the pre-service teachers’
answers is seen. Since all 20 pre-service teachers said that they could connect
mathematics teaching with entrepreneurship education after their education and more
than one of these connection schemes was stated, the frequency table is not given here.
For example, one pre-service teacher used problem-solving, creativity, and spatial
thinking processes in explaining the connection. Below are answers received from some
pre-service teachers in this regard:

“With the training, I learned things that I never thought of; of course, now I can relate it.
For example, entrepreneurship starts with a business idea. In fact, this is like problem-
solving in mathematics, understanding and defining the problem, or we call it workplace
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”

design in entrepreneurship, which requires spatial thinking skills when we look at it...
(07).

“First of all, I would like to say that I got a lot out of the course because I learned how this
skill, which I connect in social areas, would work with mathematics. As an example, |
believe an entrepreneurial spirit should be creative and consider certain possibilities in
advance. All of these actually exist in mathematics teaching. For example, we say ‘new-
generation problems,” and they actually support creative and different thinking...” (019).

When the pre-service teachers were asked how they planned to be beneficial to their
students after this training, they gave answers parallel to those in Figure 2. The
categories and frequencies of these answers are presented in Table 2.

Table 2

The plans of pre-service teachers for being beneficial to their students after
entrepreneurship education

Targeted Plans f %

To integrate it with new-generation questions and use it in the measurement- 8 40
evaluation process

To exemplify it with real-life examples, using entrepreneurial activities in 7 35
lectures

To support students’ different and creative thinking 5 25
Total 20 100

The prominent point seen in these answers was the process of “integrating with new-
generation questions” (40%). For example:

05: When I learned the aspects of connection and entrepreneurship education in
mathematics teaching, a light shone in my mind.

A: How would you use it, can you explain?

05: Well, we think of new-generation questions as different questions, but they are not
different, they are questions that help to think differently. So, both to stimulate the
entrepreneurial spirit of the student and to create common skills, such as creativity and
guessing, I would create motivational questions and use them at the end of the lesson to
evaluate them in the process.

A: How will you stimulate the entrepreneurial spirit in your lessons?

05: As we learned, [by asking] “What would you do if it were you?” or “Do we offer
alternatives?” “What if this happens?”
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As can be seen in the dialogue between the researcher and 05 given above, the pre-
service teacher explained that he will try to make students think differently and
establish a link between mathematics and real life by using skills that are the basis of
both mathematics teaching and entrepreneurship education.

Findings regarding the activity examples prepared by the groups

Group 1

Connections of mathematics teaching - entrepreneurship education aspects
Financing and cost calculation skills

Achievements

M.7.3.3.3. Calculates the area of the circle and circle segment.

M.6.3.5.1. Recognizes liquid measurement units and converts them to each other.
M.7.1.4. Ratios and proportions.

M.7.1.4.3. Examines real-life situations and decides whether two multiplicities are
proportional

b) Directly proportional multiplicities are handled.

Math Cafe

Cansu, Merve, Yesim, and Fatma go to the math cafe together. They order from the menu
below.

Cansu orders a pizza with a radius of 10 cm and 10 deciliters
MENU of Coke.

Yesim orders a pizza with a radius of 12 cm and 1000
milliliters of coke.

Merve orders a pizza with a radius of 7 cm and 1 liter of coke.

Fatma orders a 12-cm pizza and a 10-dL Coke.

Which one ordered more economically?

Which two products should be chosen to make the most profitable order?
Were the orders given by Yesim and Fatma different?

Did Merve or Cansu make a more cost-efficient order?

Figure 3. Group 1 activity assignment example
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When the activity example developed by Group 1 is examined, it is seen that both sixth-
year and seventh-year achievements are utilized and these gains are connected with
each other and with the entrepreneurial financing aspect of cost calculation skills. At the
same time, it emphasized practical gains by calculating the circle area and converting the
liquid measurement units to each other. It was aimed here to develop entrepreneurship
skills in students with cost calculations by determining which products were more
profitable and economical by establishing a ratio between products.

Group 2

Connecting mathematics teaching - entrepreneurship education aspects
Product design and production - Product design skill

Achievements

M.6.3.5.2. Relates liquid measurement units with volume measuring units.

Which one?

The packaging design is the design of the outer surface of a product for the brand’s
corporate identity and consumers. The design makes the material attractive. It arouses
attention and gives a sense of belonging. The packaging and design represent the
integration of form with design. Attractive designs increase sales.

Mr. Caglar runs a cafeteria. In order to attract the attention and interest of the
customers, he conducted research and decided to produce drinks with creative
packaging designs that also allow for easier recycling.

The packages that Mr. Caglar will produce are in the form of rectangular prisms and the
edge lengths are 5 cm, 10 cm, and 10 cm. Since Mr. Caglar has 20 liters of beverage, how
many designed packages should he produce?

If you were Mr. Caglar, what kind of packaging would you design for drinks?

Figure 4. Activity example of Group 2

When the activity example developed by Group 2 is examined, it is seen that the
achievement of connecting sixth-grade liquid measurement units with volume
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measurement units was used. While Group 2 prepared this question for this outcome,
the question was connected with entrepreneurship product design and production
aspect-product design skills. At the same time, Group 2, at the end of the assignment,
pointed out that the entrepreneur must first do research and dominate the market in
order to design and produce a product. They also mentioned that the designs made the
product attractive and attracted attention. Therefore, they stated that the products
designed by an entrepreneur should be remarkable and meet the demands. They stated
that with this example of an activity, students can be taught entrepreneurial values such
as being sensitive to the environment (as it contributes to recycling) and self-control.

Group 3

Connecting mathematics teaching - entrepreneurship education aspects
Investment - Networking skills/Problem posing and solving skills
Achievements

M.7.1.5.3. Makes calculations to increase or decrease a multiplicity by a certain
percentage.

Define Your Own Strategy

Ahmet decided to launch a new venture and planned to retire from his job and establish
a farm. In line with this plan, he researched the farm costs and got information about the
types of cows he would keep on the farm.

He received information about four breeds of cows that can adapt to the climatic
conditions of Turkey: Jersey, Holstein, Simental, and Brown Swiss cows. All of these
cows have their own characteristics. Jersey cows produce 30 liters of milk per day.
Holstein cows produce 50 liters of milk per day. Simmental cows produce 40 liters of
milk per day. Brown Swiss cows produce 30 liters of milk per day. The price of a liter of
milk is 3 TL.

Farms consist of 2 types:

TYPE OF COW JERSEY HOLSTEIN SIMENTAL BROWN SWISS
Daily Milk | 30 L 50L 40 L 20L
Production

Cow Price 8000 TL 12000 TL 10000 TL 6000 TL

Our first farm, Abundance Farm, reduces the daily milk production of every cow on the
farm by 10%. Its price is 100,000 TL.
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Our second farm, Festival Farm, increases the daily milk production of each cow on the
farm by 20%. Its price is 200,000 TL.

Farm Names | Prices Production

Abundance 100,000 TL | -10%

Festival 200,000 TL | +20%

First strategy:

Ahmet buys Abundance Farm and fills it with equal numbers of Jersey and Holstein
COWS.

Second strategy:

Ahmet buys Festival Farm and buys Simental cows with 70% of his money and Brown
Swiss cows with the remaining money.

Ahmet took out a loan of 300,000 TL from the bank for this venture. Ahmet wants to pay
this loan back as soon as possible. Note: The monthly interest on 300,000 TL is 8%.

+ How can Ahmet pay off his debt most quickly?

< If you were to offer advice to Ahmet, what kind of strategy would you apply, other
than these two ways, to pay off the debt in a shorter time?

Figure 5. Activity example of Group 3

When the activity example developed by Group 3 is examined, it is seen that the
seventh-grade acquisition of “makes calculations to increase or decrease a multiplicity
by a certain percentage” was used. As Group 3 prepared a question for this outcome, it
was seen that the question was connected with the entrepreneurial investment aspect
and networking skills/problem posing and solving skills. The purpose of this activity
example was to have students establish a profit-loss connection and apply their own
strategies according to their own perspectives by questioning the investment conditions
in the situation based on the increase or decrease of the percentage of a multiplicity. At
the end of Group 3’s activity example, they stated that, with this question, they aimed to
build students’ decision-making skills and entrepreneurship research, development, and
business method skills, along with mathematical reasoning skills.

Group 4
Connections of mathematics teaching - entrepreneurship education aspects
Business idea - Guessing ability /problem-solving ability

Achievements

605 Sakarya University Journal of Education



Elif Nur AKKAS

M.7.4.1.4. Displays data as a column, circle, or line graph and makes appropriate
conversions between these representations.

M.5.3.1.1. Creates research questions that require data collection.

WHERE CAN WE OPEN THE BOUTIQUE?

Nazli, who is a housewife, and her friends decided to open a boutique in Istanbul thanks
to KOSGEB, which supports women entrepreneurs. In order for this boutique to succeed,
Nazl conducted detailed research about which district she should open the boutique in,
the population of the city, and whether she should open a boutique in an area with
higher female or male density. Let’s examine the graphics and help Nazl decide.

istanbul ilcelere gére nifus oram

500.000
400 000
300.000
200 000
== B
@ Kadikiy Esenler " adalar
m Erkek 300424 229277 8358 385.843
| Kachn 200.423 216.999 7675 470.583

W Erkek W xKadn

Let's examine the above population chart.

a) Do you think Nazlhi should open a boutique in a place where the population is low or
should she open it in a more crowded city. Why?

......

b) Can you convert the second graph into circle percentage graphs for each district
separately so that Nazli can see the profit and loss percentages better? Do you think it
would be easier to express it with a column graph, or which other graph would you use?

¢) In which city and for which gender should Nazli open a boutique? State the reasons.

d) What other data do you think Nazli should obtain in order to open a boutique? Collect
the data related to the question you will ask and show it with a graphic of your choice
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(for example, which type of clothing is sold more, or how many competing boutiques are
next to the boutique you will open).

Figure 6. Activity example of Group 4

When the activity example developed by Group 4 is examined, it is seen that both
seventh-grade and fifth-grade achievements are utilized and these achievements are
connected with each other and with the business idea aspect and estimation and
problem-solving skills. In addition, Group 4 stated that while preparing this activity
homework, they aimed to provide students with business plan and business design
skills, as well as creative and innovative thinking skills.

In the activity samples prepared by all groups, the groups prepared questions about the
entrepreneurship education aspects and the relevant skills of these aspects that can be
connected with mathematics teaching, and these questions were compatible with both
the achievements and the connection process.

Findings for the fourth sub-problem

After the preparation of the activity samples, interview question 4 was asked, regarding
how the pre-service mathematics teachers determined the achievements they had
chosen in the secondary school mathematics course for the aspects of entrepreneurship
education in the activity samples they prepared. Based on the answers received from
this question, the findings are presented in Table 3.

Table 3

The plans of pre-service teachers to be beneficial to their students after entrepreneurship
education

Targeted Plans f %

To integrate it with new-generation questions and use it in the measurement- 8 40
evaluation process.

To exemplify it with real-life examples and entrepreneurial activity examples 7 35
in lectures.

To support students’ different and creative thinking. 5 25
Total 20 100

When Table 3 is examined, it is seen that most of the pre-service teachers (80%) stated
that while determining the class level and the achievement at that class level in the
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activity examples they prepared, they looked at their compatibility with the skills for
entrepreneurship education aspects. Only one pre-service teacher stated that he agreed
with whatever the majority of the group chose. Some of the answers from the pre-
service teachers are as follows:

“The priority for us is to look at what entrepreneurship education aspects we have learned
and what the sub-skills are, and then consider the curriculum before us and connect it with
which class and which achievement can be compatible and how questions can be written.
We determined it this way as a group...” (02).

“l usually use the grade level I like to study at, which is more like Grade 6. My learning area
is clear, but I get more efficiency in the acquisitions when I prepare comfortable questions.
When my group mates accepted my request, we didn't have any problems...” (011).

4. CONCLUSION, DISCUSSION AND RECOMMENDATIONS

The aim of this study has been to examine examples of activities prepared by pre-service
mathematics teachers for entrepreneurship education based on their knowledge of the
aspects of entrepreneurship education and the achievements of this information in the
secondary school mathematics curriculum. According to the research findings, third-
year pre-service teachers participating in this research did not have prior knowledge
about the concepts of entrepreneurship skills and entrepreneurship education aspects.
In the study by Akkas (2021), which examined the knowledge and images of pre-service
primary school mathematics teachers regarding the concepts of entrepreneurship and
entrepreneurship skills, it was stated that there were pre-service teachers who had
never heard of these concepts, and the pre-service teachers who stated that they had
heard of the concepts explained that they had heard of the concepts mostly in social
areas. In this study, 20% of the pre-service teachers stated that they did not think about
mathematics teaching because they connected the concept of entrepreneurship with
social fields. Ay and Acar (2016) also stated in their study that pre-service teachers said
that the courses that come to mind and are effective in gaining entrepreneurship skills
are life sciences, social studies, and Turkish courses.

In this study, based on Coxford’s (1995) definition of connection, the ability to relate in
mathematics teaching was synthesized with the aspects of entrepreneurial skills. As a
result, this different dimension of connection provided an opportunity for pre-service
teachers to be creative in the assignments they prepared. When the group assignments
given by the pre-service teachers were examined, it was seen that all groups prepared
original assignments for different grade levels and achievements. Thus, it can be
concluded that the education given by the researcher was in accordance with the
definition determined by the NCTM (1989) that “the way to increase students’
mathematical skills and learning is through their flexibility to approach situations from
different angles and to make sense of the connections between these different
approaches.” In addition, connecting mathematics teaching and entrepreneurship skills,
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educating pre-service teachers about this connection dimension, and asking them to
complete homework on this connection was done for the first time in the literature in
this study. Although the aspects of entrepreneurship and entrepreneurship skills seem
to be identified with the field of social sciences, it can also be included in mathematics
teaching with its sub-dimensions such as creative thinking skills, problem-solving skills,
and estimation skills. Thus, it is thought that if pre-service teachers learn to think
differently and interpret the process differently, when they become teachers, they will
give their students the opportunity to support these skills and they will support their
students. For this reason, it is important to evaluate the “connection in mathematics
teaching” course at the undergraduate level and similar field courses.

After the training given for the aspects of entrepreneurship education, the pre-service
teachers’ schemes of connecting entrepreneurship education and mathematics teaching
were defined as “understanding the problem and taking action, creativity, estimation
and the ability to think about possibilities, and spatial thinking skills.” Similarly, in the
study conducted by Goziibiiyik (2008), the development of skills such as
entrepreneurship, creativity, critical thinking, and reflective thinking were evaluated in
parallel and it was shown that these skills are interrelated and important.

As Clegg et al. (2005) stated, with entrepreneurship education, students are expected to
turn entrepreneurship education into practice. With this study, pre-service teachers
were given the opportunity to design an example of a post-training activity and they
were given the opportunity to put their entrepreneurship education into practice. At this
point, it can be expected that pre-service teachers who start to receive entrepreneurship
and entrepreneurship education from the first year of their undergraduate education
will turn this education into practice in the teaching practice courses they take in their
final year. In this sense, it can be suggested to include entrepreneurship training in other
faculties than the Faculties of Economics, Administrative Sciences, and Business
Administration, and especially in the Faculty of Education. In addition, as Solomon
stated, the essence of entrepreneurship education should reflect reality (Solomon,
2007). Based on this point, former graduates who have achieved entrepreneurial
success in different areas with the entrepreneurship education given at the university
can be invited to the classroom environment and their experiences can be shared with
pre-service teachers. Entrepreneurship and entrepreneurship skills concepts, whose
place and importance are increasing day by day, should be included more in curricula,
the achievements for entrepreneurship skills should be specified, and the designed
activity examples should be given more space in textbooks. In addition, it is
recommended that similar studies be carried out with more pre-service teachers who
are taking the same course at other universities for comparison purposes. At the same
time, the study can be repeated as a case study in order to evaluate the situation among
pre-service teachers at different grade levels.

609 Sakarya University Journal of Education



Elif Nur AKKAS

References

Akkas, E. N., Tarhan, M., & Ayvaz, U. (2020). Gaining entrepreneurship skills with the
activities designed related to primary school mathematics curriculum: The case of
Turkey. Acta Didactica Napocensia, 13(2), 93-112.
https://doi.org/10.24193 /adn.13.2.7.

Akkas, E. N. (2021). Knowledge and Images of Pre-service Elementary Mathematics
Teacher About Entrepreneurship and Entrepreneurship Skills. Europen Journal of
Studies, 8(2), 66-87. doi:10.46827 /ejes.v8i2.3551

Agca, V. (2007). Avrupa Birliginin girisimcilik politikast ve Tiirkiye'ye yansimalari
[Entrepreneurship policy of the European Union and its reflections on Turkey]. (Eds. M.
Kurt and S. Bayraktaroglu). Tiirkiye'de isletmecilikte yeni perspektifler. 169-194.
Ankara: Gazi Kitabevi.

Ay S. T, & Acar S. (2016). Views of classroom teachers about the acquisition of
entrepreneurial skills. Electronic Journal of Social Science, 58, 960-976. doi:
10.17755/esosder.03138.

Bilge H., & Bal V. (2012). Girisimcilik egilimi: Celal Bayar Universitesi 6grencileri iizerine
bir arastirma [Entrepreneurship tendency: A study on Celal Bayar University
students]. Siileyman Demirel Universitesi Sosyal Bilimler Enstitiisii Dergisi, 2(16), 131-
148.

Bulut, €., & Aslan, G. (2014). Universitelerde Girisimcilik Egitimi [Entrepreneurship
Education in Universities], Sosyal Ekonomik Arastirmalar Dergisi, 27, 1-20.

Clegg, S. R., Cunha, J. V., & Cunha, M. P, (2002). Management Paradoxes: A Relational
View, Human Relations, 55(5), 483-503.

Coxford, A. F. (1995). The Case for Connections. P. A. House and A.F. Coxford (Ed.),
Connecting Mathematics across the curriculum, (ss. 3-12). Reston, VI: National
Council of Teachers of Mathematics.

Cepni, S. (2012). Arastirma ve proje calismalarina giris [Introduction to research and
project work]. Trabzon: Celepler Matbaacilik.

Figel, ]. (2006). Key competences for lifelong learning. Education and Training,
http://ec.europa.eu/dgs/education_culture/publ/pdf/ll-learning/keycomp_en.pdf.

Iscan 0, & Kaygin E. (2011). Potansiyel girisimciler olarak {iniversite
ogrencilerininGirisimcilik egilimlerini belirlemeye yonelik bir arastirma [A research
to determine the entrepreneurship tendencies of university students as potential
entrepreneurs]. Organizasyon ve Yonetim Bilimleri Dergisi, 3(2), 275-286.

Korkmaz 0. (2012). Universite &grencilerinin girisimcilik egilimlerini belirlemeye
yonelik bir arastirma: Biilent Ecevit Universitesi érnegi [A study to determine the
entrepreneurship tendencies of university students: The case of Biilent Ecevit

Volume : 11 o [ssue: 3 « December 2021 610



Investigation of Activity Designs Prepared by Pre- Service Mathematics Teachers for Aspects of...

University]. Afyon Kocatepe Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi,
14(2), 209-226

Lee S. M., & Peterson S. (2000). Culture, entrepreneurial orientation, and global
competitiveness. Journal of World Business, 35, 401-416.
https://doi.org/10.1016/51090-9516(00)00045-6.

Milli Egitim Bakanhgi, (2005). Matematik Dersi Ogretim Programi [Mathematics
Curriculum]. T.C. Milli Egitim Bakanligi, Ankara, Turkiye.

National Council of Teachers of Mathematics [NCTM]. (1989). Curriculum and Evaluation
Standards for School Mathematics. Reston, VA: Author.

Pan V. L., & Akay C. (2015). Egitim fakiiltesi 6grencilerinin girisimcilik diizeylerinin
cesitli degiskenler acisindan incelenmesi [Examining the entrepreneurship levels of

education faculty students in terms of various variables]. Education Sciences,
9(6),125-138.

Solomon, G. (2007). An Examination of Entrepreneurship Education in the United States,
Journal of Small Business and Enterprise Development, 14(2), 168-182.

Tarhan, M. (2019). Girisimcilik pedagojisine giris [Introduction to entrepreneurship
pedagogy]. Pegem Akademi Yayincilik.

Tarhan, M., Akkas, E. N.,, & Ayvaz, U. (2021). Gaining entrepreneurship skills in
mathematics education: the middle school mathematics course curriculum of Turkey,
International Journal of Mathematical Education in Science and Technology, 52(6), 1-
22.

Uygun M., Mete S., & Giiner E., (2012). Geng Girisimci Adaylarin Girisimcilik Egilimi ve
Girisimcilik ~ Ozellikleri ~ Arasindaki Iliskiler [The Relationships Between
Entrepreneurial Tendency and Entrepreneurial Characteristics of Young
Entrepreneur Candidates]. Organizasyon ve Yénetim Bilimleri Dergisi, 2(4), 145-156

Yiikksek Ogretim Kurumu [YOK] (2018). Ilkogretim Matematik Ogretmenligi Lisans
Programi  [Elementary = Mathematics Teaching Undergraduate Program].
https://www.yok.gov.tr/Documents/Kurumsal/egitim_ogretim_dairesi/Yeni-
Ogretmen-Yetistirme-Lisans-
Programlari/Ilkogretim_Matematik_Lisans_Programi.pdf.

Wang C., & Wong P. (2004). Entrepreneurial Interest in University Students in
Singapore. Technovation, 24(2), 163—172. https://doi.org/10.1016/S0166-
4972(02)00016-0.

611 Sakarya University Journal of Education


https://doi.org/10.1016/S0166-4972(02)00016-0
https://doi.org/10.1016/S0166-4972(02)00016-0

Elif Nur AKKAS

Ethics committee approval for this study was obtained from the Ethics Committee of
Human Research in Social Sciences, Bolu Abant izzet Baysal University, dated
01.06.2021 and numbered 2021/217.

Statement of Contribution of Researchers to the Article:

1st author contribution rate: 100%

Conflict of Interest Statement:

There is no conflict of interest.

Statement of Financial Support or Acknowledgment:

No financial support was received from any institution for this study.

Volume : 11 o [ssue: 3 « December 2021 612




SAKARYA UNIVERSITY JOURNAL OF EDUCATION

Ozgiin Aragtirma Makalesi Doi: 10.19126/suje.994247
Makale Gonderim Tarihi: 11.07.2021 Makale Kabul Tarihi: 03.11.2021
Makale Yayimlanma Tarihi: 15.11.2021 Aralik 2021 » 11(3) » 593-612

Matematik Ogretmen Adaylarimin Girisimcilik Egitimi
Unsurlarina Yonelik Hazirladiklar: Etkinlik
Orneklerinin Incelenmesi*

Elif Nur AKKAS™

0z. Bu calismanin amaci, matematik 6gretmen adaylarinin girisimcilik egitimi
unsurlarina yonelik bilgilerini ve bu bilgilere yonelik ortaokul matematik 6gretimi
programindaki kazanimlar1 temel alarak, girisimcilik egitimine yo6nelik
hazirladiklar1 etkinlik orneklerinin incelenmesidir. Ulusal ve uluslararasi
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ogretiminde iliskilendirme” dersini alan ve aragtirmaya goniillii 20 6gretmen aday1
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iligkilendirilir? ve matematik dersi 6gretim programinda yer alan kazanimlara
yonelik uygulama oOrnekleri neler yapilabilir?” konular1 anlatilmis ve
arastirmacinin kendi ¢alismasindan uygulama 6rnekleri vermistir. Bu anlatimin
ardindan, 6gretmen adaylarina 6dev verilmistir. Arastirmanin verilerini 6dev
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1. GIRIS

Endiistriyel toplum ¢agindan, bilgi ve teknoloji cagina gecilen su giinlerde, bireylerde is
glci yerine, akilli, mantikli ve pratik zekaya sahip insan profili 6ne ¢ikmaktadir. Bu
anlamda c¢agin hizh  degisimlerine ayak uydurabilen, girisimci bireylerin
yetistirilmesinde en oOnemli unsur egitimdir. Egitim, bireylerde girisimcilik ve
girisimcilik becerisinin kazandirilmasi ve gelismesindeki en biiyik yardimc
faktorlerden biridir. Bu yonde girisimci faaliyetlerin arttirilmasi i¢in gercgeklestirilen
girisimcilik egitimleri de, her iilkenin kendine o6zgii kiiltiirel baglami cercevesinde
bireylere aktarilmaktadir (Lee ve Peterson, 2000). Tiirkiye'de girisimcilik ve girisimcilik
becerisi kavramlar1 2005 yilindan itibaren Milli Egitim Bakanli’'nin giindeminde
olmustur. Milli Egitim Bakanlig1 (2005) girisimciligi, “empati kurma, insan iliskilerinde
uyumlu davranislar gosterebilme, plan yapma, plani uygulayabilme, risk alma ve
herhangi bir alanda gerek duyulan triinii fark etme” olarak tanimlayarak, bu kavrami
egitim stlirecine uyarlamistir. Girisimci bireyler yetistirmek i¢in oncelikle girisimcilik
becerisi ele alinmalidir. Girisimcilik becerisi bireyin duygu ve diisiincelerini eyleme
gecirme, hedeflenen amaca ulasmak icin plan yapabilme, siireci yonetebilme, risk
alan,yaratici, yenilik¢i becerilerini gerceklestirmek igin gerekli bir beceri olarak
tanimlanmaktadir (Figel, 2006, 3-12). Bu beceriyi kazandirmak i¢in de cesitli egitimler
verilmektedir. Verilen girisimcilik egitimlerinde asil amag; kisiye hem girisimcilik
bilincinin ve hem de girisimcilik becerisinin kazandirilmasidir (Agca, 2007). Ancak
ulusal ve uluslararasi literatiir incelendiginde, daha ¢ok sosyal bilimler, iktisadi ve idari
bilimler, miithendislik gibi alanlarda girisimcilik egitimlerine yonelik calisildig1 tespit
edilmistir (Wang ve Wong, 2004; iscan ve Kaygin, 2011; Uygun, vd., 2012; Bilge ve Bal,
2012; Korkmaz, 2012; Pan ve Akay, 2015). Girisimcilik becerisini kazandirmak icin
verilen egitimlerde, temelde bireylere kazandirilmasi gereken bes egitim unsuru vardir.
Bunlar; “is fikri, finansman, iiriin tasarimi- {retimi, tanitim-pazarlama, yatirim”
unsurlari olarak adlandirilmaktadir (bknz. Ek 1). Bu unsurlar, kendi i¢lerinde becerilere
ayrilmaktadir.  Girisimcilik  egitimi  siirecinde, 6grencilerin is fikirlerinin
olusturulmasinda yardimci olacak bilgileri iceren konular is fikri; is fikrinin hayata
gecirilmesinden yatirim siirecinin sonuna kadar gecen siire¢ icerisindeki temel
diistinceler finansman; is fikrinin finansmani saglandiktan sonra iiriinii ait tasarim
slreci, Urlin tasarimi ve iiretimi; Uriine ait pazar ve pazarlama olanaklarinin
belirlenmesi, tanitim ve pazarlama; ve son olarak hayata gecirilen is fikrinin,
gerceklestirilen iirtin veya hizmetin iiretim olanaklarinin ve siirekliliginin saglanmasi ise
yatirim unsurlari olarak tanimlanmaktadir (Tarhan, 2019).

Girisimcilik egitimini bir siire¢ olarak ifade eden Fayolle (2006:702), girisimcilikle ilgili
tutum, beceri ve kisisel niteliklerin kazandirilmasini igeren bir pedagojik program ya da
egitim silirecine isaret etmektedir. Bu yonde girisimcilik ve girisimcilik becerisine
yonelik egitimlerin {iniversitelerin egitim fakiiltelerinde de verilmesi uygun olacaktir.
Girisimcilik egitimlerinde O6grencilerin, girisimcilik egitimini pratige doénistiirmeleri
beklenmektedir (Clegg, vd., 2005). Girisimcilik egitiminin kati, kuralci, tamamen sonug
odakli bir egitim olmasindan ziyade, egitimi alan kisilerin yetenek ve becerilerinin agiga
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¢ikmasina firsat tanimasi 6nemlidir (Bulut, Aslan, 2014). Bu yonde girisimcilik ve
girisimcilik becerisine yonelik egitim fakiiltesinde verilecek derslerin, 6gretmen
adaylarinin diisinme siireclerini harekete gecirecegi, ayni zamanda atandiklari
okullarda 6grencilerine farkl girisimler yaratmada basar1 saglayacagi diistintilebilir.

Arastlrmamn amaci

Bu calismayla, 6gretmen adaylarinin heniiz meslege atilmadan, matematik dersi 6gretim
programinda girisimcilik ve girisimcilik becerisi kavramlarini ne kadar tanidiklar1 da
belirlenmis olacaktir. Ayrica fakiiltede girisimcilik adinda daha onceden bir ders
aldilarsa, bu egitimin 6gretmen adaylarina katkisi incelenecektir. Daha 6nceden bir ders
almadilarsa da, arastirmaci tarafindan verilen egitim sonrasi, yaptiklar1 etkinlikler
incelenecektir. Bu incelemelerden yola cikarak, egitim strecindeki gereksinimler
belirlenecek ve girisimcilik ve girisimcilik becerisinin giinliik yasamda ve matematik
egitiminde daha sik kullanilmasinin 6nii agilacaktir. Ayrica bu c¢alismanin, 6gretmen
egitiminde girisimcilik egitimi ve matematik 6gretimi ile iliskilendirme konusunda
yuriitiilecek gelisimsel arastirmalara yol gosterici nitelikte olacagi diisiiniilmektedir. Bu
calismanin amaci, matematik 6gretmen adaylarinin girisimcilik egitimi unsurlarina
yonelik bilgilerini ve bu bilgilere yonelik ortaokul matematik 6gretimi programindaki
kazanimlar1 temel alarak, girisimcilik egitimine yo6nelik hazirladiklar1 etkinlik
orneklerinin incelenmesidir. Bu amac¢ dogrultusunda calismada, asagidaki sorulara
cevap aranmistir:

1) Girisimcilik egitimi almadan dnce matematik 6gretmen adaylar “girisimcilik egitimi
ve unsurlarina” yonelik neler biliyor?

2) Matematik 6gretmen adaylari, girisimcilik egitimi sonrasinda, matematik 6gretimi ile
girisimcilik egitimini nasil iliskilendiriyor?

3) Matematik 6gretmen adaylar: aldiklari egitim sonucunda 6grencilerine nasil faydali
olmay1 planlyor?

4) Matematik O6gretmen adaylar1 hazirladiklarn etkinlik orneklerinde, ortaokul
matematik dersinde se¢mis olduklar1 kazanimlari, girisimcilik egitim unsurlarina
yonelik nasil belirlediler?

Arastirmanin énemi

Egitim Fakiiltelerinde, matematik 6gretmenligi anabilim dalinda verilen giincel dersler
incelendiginde, girisimcilik ve girisimcilik becerisine yonelik en uygun ders “matematik
ogretiminde iliskilendirme” dersi olarak diisiiniilebilir. Clinkii bu dersin temelinde
“iliskilendirme siireci” vardir. Coxford (1995), bu iliskilendirme siirecini genel olarak
“matematikteki farkli konular1 bag kurmada kullanilabilecek ¢ok genis fikirler ve
stirecler biitiinii” olarak tanimlamistir. Bu tanimdan yola ¢ikarak, “matematik egitimi ve
girisimcilik becerisi” farkli konularla bag kurmak ve yeni fikirler {iretmek amaciyla
birbiriyle iliskilendirilebilir (Akkas, vd. 2020; Tarhan, vd. 2021). Ayrica girisimcilik
egitimlerinde bireylerin, girisimcilik egitimini pratige doniistiirmeleri beklenmektedir
(Clegg, vd., 2005). Bunun yani sira girisimcilik egitiminin kati, kuralci ve sonu¢ odakl bir
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egitim olmasindan ziyade, egitimi alan kisilerin yetenek ve becerilerinin a¢iga ¢ikmasina
firsat tanimasi onemlidir (Bulut, Aslan, 2014). Tiim bu sonuglar dikkate alindiginda,
matematik 6gretimi ve girisimcilik egitiminin iliskilendirilmesiyle 6gretmen adaylarinin
etkinlik hazirlamalari, hem 6gretmen adaylari icin yeni ve yaratici bir deneyim olmasi
hem de Ogretmen adaylarinin diisiinme siireclerini harekete gecirecegi icin ilerde
ogrencilerine farkhi girisimler yaratmada basar1 saglayacagl diisiiniilebilir. Belirtilen
nedenlerden otiirii bu arastirmanin literattire 6nemli katkilar1 olacagina inanilmaktadir.
Oncelikle literatiirde, matematik 6gretmen adaylarinin girisimcilik egitim unsurlarina
yonelik hazirladiklari etkinlikleri inceleyen baska bir calismaya rastlanilmamaistir.

2. YONTEM
Arastirmanin Modeli

Bu arastirmada betimsel arastirma yontemlerden 6zel durum ¢alismasi kullanilmistir.
Ozel durum calismalarinda, belirlenmis bir olay, bir grup ile 6zel bir durumla ilgili
calisilarak elde edilen verilerin ayrintilari; sebep-sonug iliskileri incelenmeye calisilarak
gerceklestirilir (Cepni, 2012).

Katilimcilar

Arastirmanin katihmecilarini, bir egitim fakiiltesinde 6grenim goérmekte olan, lisans 3.
Simif matematik O6gretmen adaylarindan, 10 kiz 10 erkek olmak iizere, toplam 20
ogretmen aday1 olusturmaktadir. Ogretmen adaylarinin lisans 3. Simif secilmelerinin
nedeni, hazirlanacak etknlik oOrneklerinin “matematik 6gretiminde iliskilendirme”
dersine uygun olmasi ve bu dersin lisans 3. Sinif dersi olmasidir. Matematik 6gretiminde
iliskilendirme dersinin secilme nedeni ise, matematigi girisimcilik ve girisimcilik
becerisi ile iliskilendirmek ve boylece bu derste 6gretmen adaylarinin bu kavramlari ne
denli o6grendiklerini, hazirladiklar1 etkinlik o6devleri iizerinden goérmektir. Bu
nedenlerden otiri katilimcilarin seciminde nitel arastirma amach 6rnekleme yontem
tiirlerinden, 6lgtit 6rnekleme yontemi kullanilmistir. Katiimcilarin arastirmaya gontillii
olmalarina dikkat edilmistir.

Uygulama Siireci ve Veri Toplama Araci

Bu arastirma “matematik 6gretiminde iliskilendirme” dersini alan ve bu derste
arastirmaya gontillii olan 20 6gretmen adayi ile gerceklestirilmistir. Bu ders zorunlu bir
ders olmakla birlikte, matematik 6gretmenligi lisans 3. Sinif, 6. Dénem dersi olarak
verilmektedir. Dersin icerik tanimi “Kavramlar ve islemler arasinda iliski kurma;
matematiksel kavram ve kurallar1 farkli gosterim bicimleri ile ifade etme; farkh
matematik kavramlarini birbiri ile iliskilendirme; matematigi diger derslerle
iliskilendirme; matematigi giinliik hayatla iliskilendirme” (YOK, 2018) seklinde
belirlenmistir. Bu tanimdan ve Coxford (1995) iliskilendirme tanimindan yola ¢ikarak
girisimcilik egitim unsurlar1 ve alt becerileri, matematik 6gretiminde matematiksel
becerilere gore uyarlanmis ve matematik 6gretmen adaylarina verilen egitimde bu
iliskilendirme stireci kullanilmistir. Bu uyarlama stirecinde, Akkas, vd. (2020) ve Tarhan,
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vd. (2021) ilkokul/ortaokul matematik dersi 6gretim programindan hareketle
girisimcilik becerisinin kazandirilmasi calismalarindan yararlanilmis ve 6gretmen
adaylarina verilen egitimde Sekil 1’deki stire¢ kullanilmistir.

« Uriin Tanitim Becerisi
¢ Uriin Tasarim Becerisi

+ {5 yeri tasarim becerisi

» Tahminde Bulunma Becerisi
* Problem C6zme Becerisi

* Yaratici Diisinme becerisi

Uriin Tasarimi

ve Uretim
Unsuru

is Fikri Unsuru

« Tasarruf Becerisi
Finansman + Gelir-Gider Kontrol Etme Tanitim ve
Unsuru Becerisi Pazarlama RGZUERERJELE
« Maliyet Hesaplama Unsuru Olusturma Becerisi
Becerisi

* Ag olusturma Becerisi
Yatirim Unsuru * Problem Kurma ve C6zme Becerisi

Sekil 1. Girisimcilik Becerisine Ait Bes Unsur ve Bu Unsurlara Ait Becerilerden,
Matematik Ogretimiyle iliskilendirilen Beceriler

Dersin kapsaminda, iki hafta, yaklasik 40 dakikalik, dort ders, toplam 160 dakika
“girisimcilik, girisimcilik becerisi nedir?, matematikle nasil iliskilendirilir? ve matematik
dersi 6gretim programinda yer alan kazanimlara yonelik uygulama 6rnekleri neler
yapilabilir?” konular1 anlatilmis ve sekil 1'de iliskilendirilen becerilere yo6nelik
literatiirdeki (Akkas, vd, 2020; Tarhan, vd., 2021) etkinlik 6rnekleri verilmis ve bu
ornekler tizerinden tartismalar yapilmistir. Daha sonra 6gretmen adaylarindan ortaokul
matematik dersi 6gretim programindan, istedikleri simif diizeyi ve kazanimlarini iceren,
girisimcilik becerisi egitim unsurlarina ait iligkilendirilmis etkinlik O6rnekleri
hazirlamalar1 istenmistir. Bu 6dev ¢alismasinda 6gretmen adaylari gruplar halinde
ayrilmis ve her grup 5 kisiden olusmustur. Gruplar 6gretmen adaylari tarafindan
belirlenmistir. Grup c¢alismasi yapilmasinin istenme amaci ise, 6gretmen adaylarinin
daha onceden girisimcilik egitimine dair bir ¢alisma yapmamis olmamalar1 ve bu
nedenle birbirleri ile fikir alisverisi yapmalarina ve orijinal etkinlik 6rneklerinin
cikmasina firsat saglanmasidir. Ogretmen adaylarindan etkinlik érneklerini hazirlarken,
girisimcilik egitim unsurlarinin, matematik 6gretimiyle iliskilendirilen becerilerine goére
hazirlamalarina dikkat etmeleri istenmistir. Etkinlik 6rneklerinin hazirlanmasindan
sonra, Ogretmen adaylarina verilen girisimcilik egitimi ve matematik 6gretimi
iliskilendirme dersleri ve bu ders sonrasinda hazirladiklar etkinlik 6rneklerine yénelik
O0gretmen adaylarinin gorislerini tespit etmek amaciyla 6gretmen adaylarina “derse
dair” ve “etkinlik 6rneklerine dair” agik uclu sorulardan olusan yapilandirilmis gériisme
formu uygulanmistir. Goriisme formu sorularinda; 6gretmen adaylarinin girisimcilik
egitimi unsurlar1 ve bu unsulari matematik 6gretimiyle iliskilendirme becerilerine
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yonelik goriisleri derinlemesine belirlenmeye ¢alisilmistir. Bu yonde goriisme formunda,
arastirmanin amacina yonelik sorulan sorular asagidaki gibi belirlenmistir;

1) Girisimcilik egitimi almadan 6nce “girisimcilik egitimi ve unsurlarina” yonelik neler
biliyordunuz?

2) Girisimcilik egitimi aldiktan sonrasinda, matematik 6gretimi ile girisimcilik egitimini
nasil iliskilendiriyorsunuz?

3) Girisimcilik egitimi aldiktan sonra 6grencilerinize nasil faydali olmay1 planliyorsun?

4) Hazirladigiiz etkinlik dérneklerinde, ortaokul matematik dersinde se¢mis oldugunuz
sinif seviyesi ve kazanimlari, girisimcilik egitim unsurlarina yonelik nasil belirlediniz?

Gortisme formundaki her soru, 6gretmen adaylarina bireysel olarak sunulmus ve her
soru sirasl her 6gretmen aday1 icin ayni olmustur. Gorismeler yaklasik 20 dakika
stirmiistiir. Goriisme formu, iki uzman goriisiine sunulmustur. Gelen doniitlere gére son
sekli belirlenmistir. Gorlismelerde ses Kkaydi yapilmis ve elektronik ortamda
kaydedilmistir.

Verilerin Analizi

Toplanan verilerin analizinde igerik analizi teknigi kullanilmistir. Analiz i¢ asamada
gerceklestirilmistir. Oncelikle ses kaydi olarak elde edilen verilerin c¢oziimlemesi
yapilmis ve ¢oziimlemeler arastirma disindan bir kisiye kontrol ettirilmistir. Daha sonra
veriler arastirmaci tarafindan kodlanmistir. Ayri olarak veriler arastirma disindan farklh
bir arastirmaciya da analiz ettirilmis ve ortaya ¢ikan kodlar arasinda %85 uyum tespit
edilmistir. Ayr1 ¢ikan kodlarda, verilere ve kodlara tekrar doniilmiis, arastirmacilar
arasinda varilan fikir birligi sonucuna goére yeniden diizenlenmistir. Nitel verilerin
analizi sonucunda elde edilen goriisme bulgularda 6gretmen adaylarinin isimleri yerine
“01, 02..” gibi kodlar kullamlmistir. Ayrica katihmcilarin grup halinde hazirladiklar
etkinlik o6rneklerinden kesitlere de, bulgularda, “grup 1, grup 2,..grup 4 etkinlik
ornekleri” seklinde betimsel bir sekilde yer verilmistir.

Arastirmanin Etik Kurul ve izni

Arastirma silirecinin baslamasi icin gerekli etik kurul izinleri, 01.06.2021 tarih ve
2021/217 sayih Bolu Abant Izzet Baysal Universitesi Sosyal Bilimlerde Insan
Arastirmalar Etik Kurulu'ndan alinmistir.

3. BULGULAR

Bu boliimde arastirma da elde edilen verilerin analizi sonucunda ortaya ¢ikan bulgular
sunulmaktadir.

Birinci alt probleme yonelik bulgular

Calismada, matematik Ogretmen adaylarinin, girisimcilik egitimi almadan once ,
“girisimcilik egitimi ve unsurlarina” yonelik neler bildiklerine dair bulgular, tablo 1 de
verilmektedir.

Cilt: 11  Say1: 3 e Aralik 2021 598



Matematik Ogretmen Adaylarinin Girisimcilik Egitimi Unsurlarina Yénelik Hazirladiklan Etkinlik...

Tablo 1

Ogretmen adaylarinin girisimcilik egitimi éncesi, “girisimcilik egitimi ve unsurlarina” dair
gortisleri

Goritsler f %

Girisimcilik egitimi almadim. 10 50

Girisimcilik egitimi ve unsurlari ile daha 6nce hi¢ karsilasmadim/ 6 30

duymadim.

Girisimciligi sosyal alanlarda duydugum igin ilgilenmedim. 4 20

Toplam 20 100

Matematik 6gretmen adaylarinin birinci alt probleme ait verdikleri cevaplardan,
O0gretmen adaylarinin yiizde ellisi, girisimcilik egitimi almadigin1 belirtmistir. Kalan
yluzde ellinin, ylzde otuzu ise, girisimcilik egitimi ve unsurlar1 ile daha 6nceden
karsilasmadigini, diger ylizde yirmi ise girisimciligi sosyal alanlarla iliskilendirdigi igin,
duymus olsa da ilgilenmedigini belirtmistir. Bu goriislerden yola ¢ikarak, 6gretmen
adaylarinin higbirinin girisimcilik egitimi ve unsurlarina dair bilgi sahibi olmadigi
gorilmektedir. Tablo 1’deki goriislere yonelik 6gretmen adaylarinin 6rnek cevaplari su
sekildedir;

“Girisimcilik kavramini duydum ama egitimi ve unsurlarini bilmiyorum. Acik¢asi bu sinifa
kadar girisimcilik egitimi almadim o nedenle bir sey diyemeyecegim...”(03).

“Yurtta oda arkadasim sosyal bilgiler égretmenliginde okuyor. Onlarin bir dersinde
girisimciligi duydum ama ben hic matematikle iliskilendirmemistim, ee dyle olunca da
sormadim ve ilgimi cekmedi...” (011).

“Girisimcilik unsurlar1 diye bir sey hic duymadim...” (018).
ikinci ve iiciincii alt probleme yénelik bulgular

Calismada matematik 6gretmen adaylarina girisimcilik egitimi, egitim unsurlar1 ve bu
unsurlarin  matematik 6gretimiyle nasil iliskilendirilebilecegine yonelik egitim
verildikten sonra, O6gretmen adaylarina birbirine paralel iki soru sorulmustur. Bu
sorulardan ilki “girisimcilik egitimi sonrasinda 6gretmen adaylar1 matematik 6gretimi
ile girisimcilik egitimini nasil iliskilendiriyor?” ve bir digeri de “68rencilerine bu egitim

sonrasl nasil faydali olmay1 planhyorlar?”. Ogretmen adaylarindan alinan cevaplarin
analizi sonucunda sekil 2 ve tablo 2’deki bulgular elde edilmistir.
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ikisinde de problemi anlama ve
harekete gecis var.

ikisinde de yaraticilik gerekli.

ikisinde de tahmin etme ve
olasiliklan diistinme siireci var.

ikisinde de uzamsal diistinme
stirecleri kullanilmali.

Matematik 6gretimive
Girigsimcilik Egitimi lligkisi

Sekil 2. Ogretmen adaylarinin matematik 6gretimi ve girisimcilik egitimini iliskilendirme
semalari

Sekil 2 incelendiginde, Ogretmen adaylarinin cevaplarinin semasal kategorisi
gorilmektedir. Yirmi 68retmen adayinin tamami aldiklar1 egitim sonrasi matematik
ogretimi ile girisimcilik egitimini ilikilendirebileceklerini ve bu iliskilendirme
semalarinin birden fazlasini séyledikleri icin, frekans tablosu verilmemistir. Ornegi bir
o0gretmen adayi iliskilendirme agiklamasinda, hem problem ¢6zme hem yaraticilik hem
de uzamsal diisiinme streclerini de kullanmistir. Asagida bazi 6gretmen adaylarindan
alinan cevaplara yer verilmektedir.

“Egitimden sonra hi¢ aklimda olmayan seyler égrendim, elbette artik iliskilendirebilirim.
Mesela is fikri ile bagliyor girisimcilik. Bu aslinda matematikte problem ¢éziimiinde,
problemi anlama tanimlama gibi, ya da is yeri tasarimi diyoruz girisimcilikte, bu da
baktigimizda uzamsal bir diisiinme becerisi istiyor....” (07).

“Oncelikle dersten ¢ok verim aldigimi sdylemek istiyorum. Ciinkii sosyal alanlarda
iliskilendirdigim bu beceri matematikle nasil olurmus onu égrendim. Ornek olarak,
girisimci bir ruhun yaratict olmast ve dnceden bazi olasiliklart diisiinmesi gerektigine
inantyorum. Tiim bunlar aslinda matematik 6gretiminde de var. Mesela yeni nesil
problemler diyoruz, aslinda yaratici farkl diistinmeyi destekliyor bunlarda...” (019).

Bu cevaplardan sonra, 6gretmen adaylarina bu egitim sonrasi 68rencilerine nasil faydali
olacaklari konusunda neler planladiklar1 soruldugunda da, sekil 2 ye paralel cevaplar
gelmistir. Bu cevaplara yonelik olusturulan kategoriler ve frekans tablosu, tablo 2’de
sunulmaktadir.
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Tablo 2

Girisimcilik egitimi sonrasinda dgretmen adaylarinin 6grencilerine faydali olma planlari

Hedeflenen Planlar f %
Yeni nesil sorulara entegre edip 6lcme-degerlendirme siirecinde kullanmak. 8 40
Ders anlatiminda, gercek yasamla 6rneklendirmek, 6grenilen girisimcilik 7 35

etkinlik 6rneklerini kullanmak.

Ogrencilerin farkh ve yaratici diisiinmelerini desteklemek. 5 25

Toplam 20 100

Bu cevaplarda o6ne cikan detay, “yeni nesil sorulara entegre” siireci olmustur (%40).
Ornegin;

05: Matematik égretiminde iligkilendirme ve girisimcilik egitimi unsurlarini égrendigimde,
aklimda, ben dgretmen oldugumda bunu dgrencilerime yeni nesil soru dedigimiz soru
tiplerinde kullanirdim is1g1 parladi hemen.

A: Nasil kullanirdin, acar misin?

05: Soyle, ..yeni nesil sorular1 farklh soru diye diisiiniiyoruz ama farkh degil, farkl
diistinmeye yardimci sorular. E haliyle hem 6grencinin girisimci ruhunu canlandirmak hem
de ortak beceriler iste hani dgrendik yaraticilik, tahmin gibi bunlari harekete gecirici
sorular olusturur ve ders sonunda onlari stirecte degerlendirmek icin kullanirdim.

A: Soruda girisimci ruhu nasil canlandiracaksin?

05: Yine égrendigimiz gibi, “sen olsan ne yapardin?” ya da “alternatifler sunuyoruz ya?” bu
olsa ne olur?, bu olsa ne olur?, Pazar payt gibi diisiinecek yani, esnaflik, iscilik ya da
liretimci gibi....

A: Anladim, tesekkiirler...

Yukarida verilen arastirmaci ve O5 arasinda gecen diyalogta da gorildigi lizere,
Ogreten adayi planlarinda, hem matematik 6gretiminde hem de girisimcilik egitiminin
temelinde olan becerileri kullanarak égrencilerin farkli diisiinmelerini ve matematik ile
hayat, gercek yasam arasinda bir bag kurdurmaya calisacagindan da bahsetmektedir.

Gruplarin hazirladigi etkinlik 6rneklerine yonelik bulgular
Grup 1

Matematik 6gretimi- girisimcilik egitim unsurlari iliskilendirme
Finansman- Maliyet Hesaplama Becerisi

Kazanimlar

M.7.3.3.3. Dairenin ve daire diliminin alanini hesaplar.
M.6.3.5.1. Siv1 6lgme birimlerini tanir ve birbirine déniistiiriir.

M.7.1.4. Oran ve Oranti
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M.7.1.4.3. Gergek hayat durumlarinm inceleyerek iki ¢oklugun orantili olup olmadigina
karar verir.

b) Dogru orantili ¢okluklar ele alinir.

Matematik Kafe

Cansu, Merve, Yesim ve Fatma beraber matematik kafeye gidiyorlar. Asagidaki meniiden
siparislerini veriyorlar.

Cansu, yaricap1 10 cm pizzadan ve 10 desilitrelik koladan siparis veriyor.

Yesim, yarigcapt 12 cm pizzadan ve 1000 mililitrelik
MENU koladan siparis veriyor.
Merve, yaricapt 7 cm pizzadan ve 1 litrelik koladan
WYECEXKLER . . .
+ WIZA CIpTUE Slpar1$ Verlyor.
'ii::ﬁ:ﬁfi".._ #n Fatma, yarigap1r 12 cm pizzadan ve 10 desilitrelik
a—— koladan siparis veriyor.
* EOUA CEJTUIN
Buna gore;

Hangisi daha ekonomik siparis vermistir?

En karli siparisi vermek i¢in hangi iki tiriin sec¢ilmeliydi?
Yesim ile Fatma’'nin verdigi siparis farkli midir?

Merve ile Cansu’dan hangisi karli bir siparis vermistir?

Sekil 3. Grup 1 etkinlik 6dev 6rnegi

Grup 1 tarafindan gelistirilen etkinlik 6rnegi incelendiginde, hem 6. Sinif hem de 7. Sinif
kazanimlarindan faydalanildig1 ve bu kazanimlarin hem birbiriyle hem de girisimcilik
finansman unsuru- maliyet hesaplama becerisi ile iliskilendirildigi goriilmektedir. Ayni
zamanda hem daire alani hesaplama hem de sivi 6l¢gme birimlerini birbirine doniistiirme
yaparak iki kazanimin da alistirmasimi yapmaktadirlar. Uriinler arasinda oran oranti
kurarak hangi triiniin daha karli, daha ekonomik oldugunu belirleyerek de maliyet
hesabi ile 6grencilerde girisimcilik becerisini gelistirmek amag¢lanmistir.

Grup 2
Matematik 6gretimi- girisimcilik egitim unsurlari iliskilendirme
Uriin tasarimi ve iiretim- Uriin tasarim becerisi

Kazanim
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M.6.3.5.2. S1v1 6lgme birimlerini hacim 6l¢gme birimleri ile iliskilendirir.

Hangisi Olsun?
Ambalaj tasarimi, bir triiniin dis yiizeyinin marka kurumsal kimligine ve tiiketicisine
yonelik tasarlanmasidir. Tasarim, malzemeyi c¢ekici kilar. Dikkat uyandirir, aidiyet
hissettirir. Ambalaj ve tasarim, formun tasarimla biitiinlesmesidir. Dikkat ¢ekici
tasarimlar satislari arttirir.

Caglar Bey kafeterya isletmektedir. Musterilerin dikkatini ve ilgisini ¢cekebilmek i¢in bir
arastirma yapmis ve geri doniisime de katkisi olan yaratict ambalaj tasarimh igecekler
liretmeye karar vermistir.

s [

Caglar Bey'in iiretecegi ambalajlar dikdortgenler prizmasi1 seklinde olup ayrit
uzunluklar1 5 cm, 10 cm ve 10 cm’dir. Caglar Bey ‘in 20 litre icecegi olduguna gore kag
tane tasarimli ambalaj liretmesi gereklidir?

Caglar Bey'’in yerinde olsaniz icecekler i¢in nasil bir ambalaj tasarlardinmz?

Sekil 4. Grup 2 etkinlik 6rnegi

Grup 2 tarafindan gelistirilen etkinlik 6rnegi incelendiginde, 6. Simif sivi 6lgme
birimlerini hacim 6l¢gme Dbirimleriyle iliskilendirme kazaniminin kullanildig
gorilmektedir. Grup 2 bu kazanima yonelik soru hazirlarken, soruyu girisimcilik iirtin
tasarimi ve iiretim unsuru- iiriin tasarim becerisi ile iliskilendirdigi gériilmektedir. Ayni
zamanda grup 2 6dev sonunda, girisimcinin, lriin tasarlamak ve tiretmek i¢in 6ncelikle
aragtirma yapmasl ve pazara hakim olmasi gerektigine dikkat c¢ekerek, yapilan
tasarimlarin iriini cekici kilip ve dikkat uyandirdigindan bahsetmistir. Bu yiizden
girisimcinin tasarladigi triinlerin dikkat cekici ve talepleri karsilayici nitelikte olmasi
gerektigini belirtmislerdir. Bu etkinlik 6rnegi ile 6grencilere ¢cevreye duyarli olma (geri
doniisiime katkis1 oldugu icin) ve 6z kontrol sahibi olma gibi girisimci degerlerinde
kazandirilabilecegini belirtmislerdir.

Grup 3
Matematik 6gretimi- girisimcilik egitim unsurlari iliskilendirme
Yatirim- Ag olusturma becerisi/ Problem kurma ve ¢dzme becerisi

Kazanim:
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M.7.1.5.3. Bircoklugu belirli bir yilizde
hesaplamalar yapar.

ile arttirmaya veya azaltmaya yonelik

Kendi Stratejini Kendin Belirle

Ahmet Bey yeni bir girisim yapmaya karar vermis ve isinden emekli olup bir ¢iftlik
kurmay1 planlamis. Bu plan dogrultusunda ciftlik maliyetlerini arastirmis ve ciftlik
icerisinde besleyecegi ineklerin tiirleri hakkinda bilgi edinmistir.

Tirkiye'nin iklim sartlarina uyum saglayabilen dort cins inek hakkinda bilgi almistir
bunlar: Jersey, Holstein, Simental ve Brown Swiss cinsi ineklerdir. Bu ineklerin hepsinin
kendi icerisinde 6zellikleri bulunmaktadir. Jersey inegi giinliik 30 L siit {iretmektedir.
Holstein inegi gilinlilk 50 L siit liretmektedir. Simental inegi 40 L st iiretmektedir.
Brownn Swiss cinsi inek ise giinliik 30 L siit liretmektedir. Stitiin litre fiyat1 3 TL'dir.

CINS JERSEY | HOLSTEIN | SIMENTAL | BROWN SWISS
GUNLUK SUT URETIMI | 30 L 50L 40 L 20L
INEK FIYATI 8.000 TL | 12.000 TL | 10.000 TL | 6.000 TL

Ciftlikler ise 2 tlirden olusmaktadir bunlar:

Birinci ciftligimiz bolluk ciftlik, ciftlikte bulunan her inegin ginlik siit tretimini %10
azaltmaktadir. Fiyat1 100 bin TL'dir.

Ikinci ciftligimiz senlik ciftlik, ciftlikte bulunan her inegin giinliik siit iiretimini %20
arttirmaktadir. Fiyat1 200 bin TL’dir.

CIFTLIK ISIMLERI | FIYATLARI | VERIM

Bolluk 100.000 TL | - %10

Senlik 200.000 TL | + %20
1.Yol:

Ahmet Bey Bolluk c¢iftligini satin alarak icerisini esit sayida Jersey ve Holstein inek
cinsleri ile dolduruyor.

2.Yol:

Ahmet Bey Senlik ciftligini satin alarak kalan parasinin %70’i ile Simental ve artan parasi
ile de Brown Swiss inek cinslerini aliyor.

Ahmet Bey bu girisim icin bankadan 300.000 TL kredi ¢cekmistir. Ahmet Bey bu krediyi
en kisa siirede 6demek istiyor. Not: 300.000 TL'nin aylik faizi %8'dir.

+« Ahmet Bey hangi yolu izlerse daha kisa siirede borcunu kapatabilir?
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+ Siz Ahmet Bey’e bir fikir verecek olsaydiniz borcu daha kisa siirede kapatmak i¢in bu
iki yoldan farkli olarak nasil bir strateji uygulardiniz?

Sekil 5. Grup 3 etkinlik 6rnegi

Grup 3 tarafindan gelistirilen etkinlik 6rnegi incelendiginde, 7. Sinif “bir ¢coklugu belirli
bir ylizde ile arttirmaya veya azaltmaya yonelik hesaplamalar yapar” kazaniminin
kullanildig1 goriilmektedir. Grup 3 bu kazanima yoénelik soru hazirlarken, soruyu
girisimcilik yatirim unsuru- ag olusturma becerisi/ problem kurma ve ¢dézme becerisi ile
iliskilendirdigi goriilmektedir. Bu etkinlik 6rnegi ile amaglanan; bir ¢oklugun ytizdesinin
arttirithip azaltilmasi ¢oziimlenerek olusan durum genelinde 6grencilerin kar zarar
iliskisi kurmalar1 ve yatirim sartlarini sorgulayarak bakis acilarina gore kendi
stratejilerini uygulayabilmeleridir. Grup 3 etkinlik 6rnegi sonunda, bu soruyla,
ogrencilerin karsilastiklar1 durumlara, matematiksel muhakeme becerisiyle birlikte
karar verme becerisi ve girisimciligin arastirma, gelistirme, is yontemi becerilerinin
kazandirilmasini da hedeflediklerini belirtmislerdir.

Grup 4
Matematik 6gretimi- girisimcilik egitim unsurlari iliskilendirme
Is fikri- Tahminde bulunma becerisi/problem ¢6zme becerisi

M.7.4.1.4. Verileri stitun, daire veya cizgi grafigi ile gosterir ve bu gosterimler arasinda
uygun olan doniistimleri yapar.

M.5.3.1.1. Veri toplamay1 gerektiren arastirma sorulari olusturur.

BUTIGI NEREYE ACSAK?

Ev Hanimi olan Nazli Hanim ve arkadaslar1 birlikte ¢alismayan kadin girisimcilere
destek veren KOSGEB sayesinde Istanbul’da bir butik agmaya karar vermislerdir. Nazh
Hanim bu butigin tutmasi igin butigi hangi ilcede agmasi gerektigi, sehrin niifusu ya da
kiz yogunlukta m1 erkek yogunlukta m1 bir butik acmasi gerektigi ile ilgili detayl bir
arastirma yapmustir. Grafikleri inceleyip Nazli Hanima yardimci olalim.

istanbul ilgelere gére nidfus oram

400 OO0
300 000
200 000
100 OO0 .
o . —
Kadikoy Esenler Adalar Esenyurt
W Erkelk 300 424 229277 8358 3as sas
m Kadin 200.423 216.999 7675 470.583

W Erkek W Kadin

605 Sakarya University Journal of Education



Elif Nur AKKAS

Yukaridaki niifus siitun grafigi ve tabloya dokiilmiis halini inceleyelim.

a)Sizce Nazli Hamim niifusun az oldugu bir yerde mi butik agmalidir yoksa daha
kalabalik bir sehirde mi agmalidir nedenleriyle agiklayiniz?

7
in
50
40
Y
30
v 10
©
i 10
]
kadikdy Esenler il alar Esanyurt

b) ikinci grafigi Nazli hanimin kar - zarar yiizde oranlarini daha iyi gérebilmesi icin her
bir ilgeyi ayr1 ayr1 daire ylizde grafiklerine ¢evirebilir misiniz sizce burada siitun grafigi
ile ifade etmek mi daha kolay ya da siz olsaydiniz hangi grafigi kullanirdiniz?

c) Nazli Hanim sizce hangi sehirde ve hangi cinsiyete yonelik bir butik agmahdir?
nedenleriyle birlikte ifade ediniz.

d) Nazli Hanim butik agmak i¢in sizce baska hangi verileri arastirmali? Soracaginiz soru
ile ilgili verileri toplayip istediginiz bir grafikle gosteriniz (6rnegin hangi kiyafet tiiri
daha cok satiliyor, ya da acacaginiz butigin yaninda rakip butik ne kadar var gibi)

Sekil 6. Grup 4 etkinlik 6rnegi.

Grup 4 tarafindan gelistirilen etkinlik 6rnegi incelendiginde, hem 7. Sinif hem de 5. Sinif
kazanimlarindan faydalanildigr ve bu kazanimlarin hem birbiriyle hem de is fikri
unsuru- tahminde bulunma, problem ¢ézme becerisi ile iliskilendirildigi goriillmektedir.
Ayrica grup 4 bu etkinlik 6devini hazirlarken, 6grenciye is plani ve is tasarimi becerisi,
yaratici ve yenilikg¢i diisiinme becerileri kazandirilmayi hedefledigini belirtmistir.

Tim gruplar tarafindan hazirlanan etkinlik 6érneklerinde, gruplarin, girisimcilik egitim
unsurlar1 ve bu unsurlarin matematik 6gretimi ile iliskilendirilebilecek becerilerine
yonelik sorular hazirladiklari ve bu sorularin hem kazanimlarla hem de iliskilendirme
stireciyle uyumlu oldugu goriilmektedir.

Dérdiincii alt probleme yo6nelik bulgular

Etkinlik oOrneklerinin hazirlanmasindan sonra, matematik 0gretmen adaylarinin
hazirladiklar1 etkinlik Orneklerinde, ortaokul matematik dersinde se¢mis olduklar
kazanimlari, girisimcilik egitim unsurlarina yonelik nasil belirledikleri yonelik goriisme
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sorusu (goriisme sorusu 4) sorulmustur. Bu sorudan alinan cevaplar dogrultusunda
Tablo 3’ deki bulgular elde edilmistir.

Tablo 3

Girisimcilik egitimi sonrasinda dgretmen adaylarinin 6grencilerine faydali olma planlari
Hedeflenen Planlar f %
Yeni nesil sorulara entegre edip 6l¢me-degerlendirme siirecinde kullanmak. 8 40
Ders anlatiminda, gercek yasamla 6rneklendirmek, 6grenilen girisimcilik 7 35

etkinlik orneklerini kullanmak.

Ogrencilerin farkh ve yaratici diisiinmelerini desteklemek. 5 25

Toplam 20 100

Tablo 3 incelendiginde, 6gretmen adaylarinin ¢ogu (%80), hazirladiklar1 etkinlik
orneklerinde, sinif seviyesi ve bu sinif seviyesindeki kazanimi belirlerken, girisimcilik
egitim unsurlarindaki becerilerle uyumuna baktiklarini belirtmislerdir. Yalmizca bir
ogretmen adayi, grup cogunlugu neyi sectiyse ona uydugunu belirtmistir. Ogretmen
adaylarindan gelen cevaplardan bazilar1 asagidaki sekildedir;

“Bizim icin oncelikli olan 6grendigimiz girisimcilik egitim unsurlari neler ve alt becerileri
neler ona bakmak, ardindan miifredati éniimiize agip, hangi sinif ve hangi kazanimla
uyumlu olabilir, nasil soru yazilabilir iliskilendirmek, biz grup olarak bu gsekilde
belirledik...” (02).

“Ben ¢alismayi sevdigim sinif seviyesini kullanirim genelde, bu da daha ¢ok 6. Sinif.
Ogrenme alanmim bellidir ama kazanimlarda da yine rahat soru hazirladigim kazanmimlarda
daha verim aliyorum. Grup arkadaslarimda benim istegimi kabul edince sikinti yasamadik,
ben béyle belirledim...” (011).

4. SONUC, TARTISMA VE ONERILER

Bu calismanin amaci, matematik 6gretmen adaylarinin girisimcilik egitimi unsurlarina
yonelik bilgilerini ve bu bilgilere yonelik ortaokul matematik 6gretimi programindaki
kazanimlar1 temel alarak, girisimcilik egitimine yonelik hazirladiklar1 etkinlik
orneklerinin incelenmesidir. Arastirma bulgularina gore, arastirmaya katilan 3. sinif
o0gretmen adaylarinin, girisimcilik becerisi ve girisimcilik egitimi unsurlar1 kavramlarina
yonelik bilgi sahibi olmadiklar1 goriilmektedir. Akkas (2021) tarafindan ilkégretim
matematik 6gretmen adaylarinin girisimcilik ve girisimcilik becerisi kavramlarina
yonelik bilgi ve imajlarini inceleyen ¢alismada, bu kavramlari hi¢ duymayan 6gretmen
adaylarinin oldugu ve duydugunu belirten 6gretmen adaylarinin da, kavramlar daha ¢ok
sosyal alanlarda duyduklarini belirttikleri ifade edilmistir. Bu ¢alismada da 6gretmen
adaylarinin %20 si, girisimcilik kavramini sosyal alanlarla iliskilendirdikleri icin

607 Sakarya University Journal of Education



Elif Nur AKKAS
I ——

matematik 6gretimi ile diisiinmediklerini belirtmislerdir. Selanik Ay ve Acar (2016) da
yapmis olduklar1 calismada, 6gretmen adaylarinin girisimcilik becerisini kazandirmada
etkili olan ve akla gelen dersleri, Hayat Bilgisi, Sosyal Bilgiler ve Tiirkce dersleri olarak
soylediklerini belirtmislerdir.

Bu calismada, Coxford (1995) iliskilendirme tanimindan yola c¢ikilarak matematik
ogretiminde iliskilendirme becerisi, girisimcilik becerisi unsurlariyla sentezlenmistir. Bu
farkl iliskilendirme boyutu sonug olarak, 6gretmen adaylarinin hazirladiklar1 6devlerde
yaratici olmalarina yénelik bir firsat sunmustur. Ogretmen adaylarinin verdikleri grup
odevleri incelendiginde, tiim gruplarin, farkli sinif seviyesi ve kazanimlara yoénelik,
orijinal Odevler hazirladiklar1 goriilmiistiir. Boylece arastirmaci tarafindan verilen
egitimin, NCTM (1989) tarafindan belirlenen “6grencilerin matematik becerilerini ve
O6grenmelerini arttirmanin yolu, onlarin durumlara farkl agilarda yaklasacak esneklige
sahip olmalarindan ve bu farkl yaklasimlar arasindaki iligskileri anlamlandirmalarindan
gecmektedir” tanima uygun oldugu sonucu ¢ikarilabilir. Ayrica matematik 6gretimi ve
girisimcilik becerisini iliskilendirmek ve 06gretmen adaylarin1 bu iliskilendirme
boyutunda egiterek, onlardan bu iliskilendirmeye yo6nelik 6dev istemek, literatiirde ilk
kez bu c¢alismada gergeklestirilmistir. Girisimcilik ve girisimcilik becerisi unsurlari
sosyal bilimler alaniyla 6zdeslesmis gibi goriinse de 6zellikle yaratic1 diistinme becerisi,
problem ¢6zme becerisi ve tahminde bulunma becerisi gibi alt boyutlariyla matematik
Ogretiminde de yer alabilir sonucu, bu arastirmayla goriilmektedir. Béylece 6gretmen
adaylarinin farkli diisiinme ve siireci farkli yorumlamay1 6grenmeleriyle, 68retmen
olduklarinda, o6grencilerinde bu becerileri desteklemelerine firsat verecekleri,
ogrencilerini destekleyecekleri diisiiniilmektedir. Bu nedenle lisans dilizeyinde
«matematik Ogretiminde iliskilendirme» dersi ve bu derse benzer alan derslerinin
slirecte degerlendirilmesi 6nemlidir.

Girisimcilik egitimi unsurlarina yonelik verilen egitimden sonrasi, 6gretmen adaylarinin
girisimcilik egitimi ve matematik 6gretimini iligskilendirme semalar, ortak doért bashk
“problemi anlama ve harekete ge¢me, yaraticilik, tahmin ve olasiliklar1 diisiinme beceri
slireci ve uzamsal diisiinme becerisi” olarak tanimlanmistir. Benzer sekilde Goziibiiyiik
(2008) tarafindan yapilan calismada, girisimcilik, yaraticilik, elestirel diisiinme ve
yansiticl diistinme gibi becerilerin gelisimi paralel degerlendirilmis ve bu becerilerin
birbiriyle iligkili ve 6énemli oldugu gosterilmistir.

Clegg vd., (2005) belirttigi gibi girisimcilik egitimi ile 6grencilerin girisimcilik egitimini
pratige doniistiirmeleri beklenmektedir. Bu ¢alisma ile 68retmen adaylarina verilen
egitim sonrasi etkinlik 6rnegi tasarlamalarina firsat verilerek, 6gretmen adaylarinin
girisimcilik egitimini pratige dokmelerine firsat saglanmistir. Bu noktada lisans
L.siniftan itibaren girisimcilik ve girisimcilik egitimi verilmeye baslanan 6gretmen
adaylarinin, son sinifta gittikleri 6gretmenlik uygulamasi derslerinde bu egitimi pratige
déniistiirmeleri beklenebilir. Bu anlamda Iktisat, Idari Bilimler ve isletme Fakiilteleri
disinda kalan Egitim fakiiltesi basta olmak iizere, diger fakiiltelerde de girisimcilik
egitimlerinin programa alinmasi disiiniilebilir. Ayrica Solomon’ un belirttigi gibi
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girisimcilik egitiminin 6z, gergegi yansitmalidir (Solomon, 2007). Bu tanimdan yola
cikarak tUniversitede verilen girisimcilik egitiminde, girisimci basar1 gostermis, farkh
yerlerde basar1 saglamis eski mezunlar siif ortamina davet edilebilir ve tecriibeleri
O0gretmen adaylariyla paylasilabilir. Giin gectikce yeri ve 6nemi artan girisimcilik ve
girisimcilik becerisi kavramlari, 6gretim programlarinda daha fazla yer almali, bu
noktada girisimcilik becerisine yonelik kazanimlar 6zellikle belirtilmeli ve tasarlanmis
etkinlik 6rneklerine ders kitaplarinda daha ¢ok yer verilmelidir. Ayrica bu ¢alismanin,
karsilastirma amaciyla bagka iiniversitelerde bu ders kapsaminda, dersi alan, daha fazla
O0gretmen adayiyla gerceklestirilmesi oOnerilmektedir. Ayni zamandan farkli sinif
seviyelerinde Ogretmen adaylarindaki durumu degerlendirmek agisindan, durum
calismasi olarak da ¢alisma tekrarlanabilir.
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