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Abstract:  

Entrepreneurship is related to awareness, ideas, imagination, and effort. 

Entrepreneurship training is now being carried out in order to increase the extent of 

entrepreneurial activities. In this regard, when entrepreneurship education practices are 

examined in many countries, it is seen that students are introduced to entrepreneurship 

and entrepreneurship education before they reach high school. In Turkey, 

entrepreneurship skills are among the basic skills in all curriculum programs since 2005. 

By establishing relations through images, people build stronger and understandable 

connections when they encounter a new concept or new knowledge. In this respect, the 

aim of this study is to reveal pre-service elementary mathematics teachers’ perceptions 

of entrepreneurship and the skills of the concept from freshmen to seniors in terms of 

what they know from their previous and current educational experiences and their 

perceptions about the importance of the concept of entrepreneurship. Twelve pre-service 

elementary mathematics teachers (6 women and 6 men) from each grade level for a total 

of 48 pre-service teachers (24 women and 24 men) studying at Bolu Abant Izzet Baysal 

University participated in the study. During the selection process of the participants, only 

voluntary participants were considered. As a data collection tool, the interview protocol, 

which included 6 questions and was based on the literature, was prepared by the 

researcher. Data were collected through interviews, and interviews took approximately 

40 minutes for each participant. The content analysis technique was used in the analysis 

of the collected data. The data were analyzed under headings of the prior knowledge and 

perceptions of entrepreneurship and entrepreneurship skills, the importance of 

entrepreneurship and entrepreneurship skills, the place of entrepreneurship in daily life, 

and findings about images of entrepreneurship skills. According to the findings of the 

research, it is concluded that the concepts of entrepreneurship and entrepreneurship 

skills are not sufficiently heard of or recognized among pre-service elementary 

mathematics teachers. As the image categories of entrepreneurship and entrepreneurship 

skills, 4 image categories and related subcategories were determined for 
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entrepreneurship. For “entrepreneurship skills,” 3 image categories and related 

subcategories were determined. Entrepreneurship training can be given in 

entrepreneurship courses or teaching courses in faculties of education. In these courses, 

not only theoretical knowledge about entrepreneurship skills, which are among the skills 

that should be acquired by individuals within the scope of lifelong learning, but also 

studies involving applications can be applied for pre-service teachers. There is no 

previous study in the literature that reveals the knowledge and images of pre-service 

elementary mathematics teachers regarding the concepts of entrepreneurship and 

entrepreneurship skills. Therefore, other studies that support the results of this study 

should be pursued. 

 

Keywords: entrepreneurship, entrepreneurship skills, pre-service elementary 

mathematics teachers 

 

1. Introduction 

 

The concept of entrepreneurship is defined as “designing and organizing the production 

process as a production factor by bringing together labor, capital and nature and undertaking all 

its risks” (Turkish Language Society, 2011). As can be understood from the definition, it 

can be thought of as an action carried out by people who have an enterprise by putting 

capital in production areas. For Mueller and Thomas (2001), entrepreneurship is defined 

as “perceiving an opportunity” or a “behavioral process.” From these definitions, it can be 

understood that entrepreneurship will not occur in every individual, nor will it occur in 

every entrepreneurial individual. Entrepreneurship, which has many definitions by 

different authors, is generally defined as the process of establishing a new business for 

profit, expanding a business, or creating a new product or service (Bird, 1989: 16). When 

the definitions of the past are examined, although entrepreneurship was defined as 

establishing and expanding a business for profit, this idea has rapidly transformed in 

recent years and it has been suggested that the concept of entrepreneurship can be used 

outside of the business context (Tiernan, 2016). Today, entrepreneurship is defined as the 

process of taking more risks, undertaking innovations, taking advantage of 

opportunities, and finally putting them into practice (Bozkurt, 2007). Education is one of 

the areas where these steps can be taken. 

 Entrepreneurship training, which is carried out to increase entrepreneurial 

activities, is transferred to individuals within the framework of each country’s unique 

cultural context (Lee & Peterson, 2000). When entrepreneurship education practices are 

examined in many countries, it is seen that students have encountered entrepreneurship 

and entrepreneurship education before they reach high school (Tarhan, 2019). 

Entrepreneurship education was initiated by Shigeru Fijii in Kobe University in Japan in 

1938. The beginning of entrepreneurship education in the United States dates back to 

1876, while it became more widespread being taught as a course in universities in the 

1970s (Hood & Young, 1993). In Turkey, the concept of entrepreneurship has been on the 
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agenda of both the Ministry of Education and the business sector. Considering the 

general competencies of the teaching profession, it is emphasized that teachers and pre-

service teachers have entrepreneurial characteristics and can integrate this process into 

the curriculum (Ministry of Education, 2013). Thus, entrepreneurship is a concept 

encountered in all levels of education, from elementary school to secondary education, 

in Turkey (Ministry of Education, 2018).  

 Entrepreneurship skill is expressed as “all learning activities related to personal, social 

and working life of the individual in order to advance the knowledge, skills and competencies of 

the individual and take it one step further,” or, in other words, as a lifelong learning process 

(European Commission, 2006). Entrepreneurial skill, which is among the eight basic 

competencies, is a necessary skill to put into action the feelings and thoughts of the 

individual, to plan to achieve targeted goals, to manage processes, and to realize risk-

taking, creative, and innovative skills (Figel, 2007: 3-12). Entrepreneurship training is 

provided to realize this skill. The main purpose of entrepreneurship training is the 

acquisition of both entrepreneurship awareness and entrepreneurship skills (Ağca, 2007). 

In a study conducted in the United States, it was concluded that people who received 

entrepreneurship education were three times more inclined to start a new business, 

seemed three times more likely to work in their own businesses, earned 27% more profits 

annually, had 62% more assets, and were more satisfied with their work (Özdemir, 2016). 

Entrepreneurship and entrepreneurship skills are relevant for individuals in many parts 

of their lives, including education, social life, and economics. Therefore, entrepreneurship 

and entrepreneurship skills are very important and individuals should not only be given 

training in classrooms in the school environment; the focus on entrepreneurship skills 

should continue outside the classroom and should be a part of daily life (Selanik Ay & 

Acar, 2016). There are also some factors affecting the formation of entrepreneurial 

individuals. Among these factors, having an entrepreneurial personality is defined as 

being internal, while the family and cultural structure, social and administrative 

conditions, and the education system are defined as external factors (Aytaç & İlhan, 2007). 

Thus, entrepreneurship skill can be considered as the process that triggers the 

combination of these factors existing in the individual and brings the individual to 

achieve results. 

 People can make new concepts that they encounter more concrete and 

understandable by establishing relationships between previously learned information by 

analogy (Senemoğlu, 2007). This process is realized more easily with the help of images. 

Images affect and enrich individuals’ meaning-making processes (Wulf & Dudis, 2005). 

The essence of an image is to understand and experience one thing from the perspective 

of another (Lakoff & Johnson, 1980). No study has been found in the national or 

international literature on how entrepreneurship and entrepreneurship skills are defined 

in people’s images. In the literature, these concepts are mostly explored in areas such as 

the social sciences, economics and administrative sciences, and engineering, while in the 

field of education, studies have been conducted with teachers in the fields of 

entrepreneurship education and levels (Wang & Wong, 2004; İşcan & Kaygın, 2011; 
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Uygun, Mete, & Güner, 2012; Bilge & Bal, 2012; Korkmaz, 2012; Deveci & Çepni, 2014; 

Pan & Akay, 2015; Deveci & Seikkula-Leino, 2016). It is believed that this study will make 

important contributions to the literature due to the reasons listed. First of all, it is seen 

that the concepts of entrepreneurship and entrepreneurship skills are mostly studied 

with science and social studies teachers and pre-service elementary mathematics teachers 

in the field of education, while image studies with elementary mathematics teachers and 

pre-service elementary mathematics teachers have never been conducted before. Thus, it 

will be examined how these concepts are perceived in the minds of pre-service 

elementary mathematics teachers who will be newly employed. Based on these 

definitions, the needs in the education process will be determined and the way will be 

paved for using entrepreneurship and entrepreneurship skills more frequently in daily 

life and mathematics education. In addition, it is thought that this study will guide future 

developmental studies to be carried out on entrepreneurship in teacher education by 

determining the perceptions of pre-service elementary mathematics teachers about the 

concepts of entrepreneurship and entrepreneurship skills. 

 The aim of this study is to examine the knowledge and images of pre-service 

elementary mathematics teachers regarding entrepreneurship and entrepreneurship 

skills. In line with this purpose, the study sought answers to the following questions: 

1) Have pre-service elementary mathematics teachers previously heard about the 

concepts of entrepreneurship and entrepreneurship skills in their educational life? 

2) Are entrepreneurship and entrepreneurship skills different concepts according to 

pre-service elementary mathematics teachers? If they are different, what are the 

definitions? 

3) Why are these concepts important to those who think that entrepreneurship and 

entrepreneurship skills are important concepts? 

4) What initiatives and examples are considered important in daily life according to 

pre-service elementary mathematics teachers? 

5) According to pre-service elementary mathematics teachers, what is 

entrepreneurship like in mathematics education? What situations cause it to be 

simulated? 

6) According to pre-service elementary mathematics teachers, what are 

entrepreneurship skills in mathematics education? What situations cause them to 

be simulated? 

 

2. Methodology of the Research 

 

2.1. Research Design 

In this study, it is aimed to reveal what pre-service elementary mathematics teachers 

know about the concept of entrepreneurship skills from the first to the last year of their 

education, what they know about the concept of entrepreneurship skills from their 

previous and current educational life, and what their images of the concept of 

entrepreneurship are. A qualitative research phenomenology design was used since the 
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purpose of the phenomenology design is to reveal the experiences and perceptions of 

individuals regarding a phenomenon and the meanings they attribute to them (Creswell, 

1998). 

 

2.2. Participants 

Participants of the study included a total of 48 pre-service elementary mathematics 

teachers (24 women and 24 men), 12 of whom (6 women and 6 men) were pre-service 

elementary mathematics teachers from each grade level, who were studying in an 

education faculty. The reason for choosing pre-service teachers from each grade level was 

to determine whether the knowledge, perception, and meanings attributed to 

entrepreneurship and entrepreneurship skills differed at each grade level, and, if so, to 

examine this situation according to grade levels. Pre-service elementary mathematics 

teachers were selected by the maximum diversity sampling method from among the 

purposeful sampling types. Since the diversity of individuals is important in maximum 

diversity sampling, the pre-service elementary mathematics teachers’ years of education 

and genders were taken into consideration. All of the individuals enrolled in this study 

participated voluntarily. 

 

2.3. Data Collection 

Data were collected using a semi-structured interview form. While preparing the 

interview form, the literature was consulted, and 6 questions were prepared to reveal the 

knowledge and images of pre-service elementary mathematics teachers about 

entrepreneurship and entrepreneurship skills. The prepared interview form was first sent 

to a language expert and evaluated in terms of Turkish language usage. The interview 

form, which was arranged according to the feedback, was then presented to four pre-

service teachers who were studying in the 1st, 2nd, 3rd, and 4th years, and the pilot study 

of the interview form was carried out. After the pilot interviews, the final version of the 

interview form was determined. The questions on the interview form consist of two parts. 

The four questions in the first part address the pre-knowledge of pre-service elementary 

mathematics teachers about entrepreneurship and entrepreneurship skills, their senses, 

and their knowledge about the importance and place of entrepreneurship and 

entrepreneurship skills in daily life. The two questions in the second part are aimed at 

revealing their images of entrepreneurship and entrepreneurship skills. 

 Before the interviews, the researcher noted the willingness of each pre-service 

elementary mathematics teacher to voluntarily participate and informed the participants 

that she would record the interviews with audio recording. Before conducting the 

interviews, the researcher also explained that the interviews were not exams and were 

only being conducted to obtain information. The interviews lasted approximately 40 

minutes for each pre-service elementary mathematics teacher. The order of presentation 

of the questions on the interview form was the same for each pre-service teacher. 

 

 

http://oapub.org/edu/index.php/ejes
http://oapub.org/edu/index.php/ejes
http://oapub.org/edu/index.php/ejes
http://oapub.org/edu/index.php/ejes
http://oapub.org/edu/index.php/ejes


Elif Nur Akkaş 

KNOWLEDGE AND IMAGES OF PRE-SERVICE ELEMENTARY MATHEMATICS 

 TEACHERS ABOUT ENTREPRENEURSHIP AND ENTREPRENEURSHIP SKILLS

 

European Journal of Education Studies - Volume 8 │ Issue 2 │ 2021                                                                                       71 

2.4. Data Analysis 

The content analysis technique was used in the analysis of the collected data. The basic 

process in content analysis is to gather similar data within the framework of certain 

concepts and themes and to interpret them in a way that the reader can understand 

(Şimşek & Yıldırım, 2006). The analysis was carried out in three stages. First of all, the 

data obtained with audio recordings were analyzed and the analyses were checked by a 

person outside the research. The data were then coded by the researcher. Separately, the 

data were analyzed by a different researcher, and 90% agreement was found between the 

coding. In the separate codings, the data and codes were revisited and rearranged 

according to the consensus reached between the researchers. Since a percentage of 

agreement of 70% or higher was deemed sufficient, reliability was provided in terms of 

data analysis (Türnüklü, 2000). 

 

2.5. Reliability and Validity 

Some precautions were taken to increase the validity and reliability of the study. In order 

to increase the internal validity of the research, the literature was taken into consideration 

while preparing the interview questions. Integrity was ensured by checking the 

compatibility of codes and themes obtained from the data. It was taken into account that 

the teacher candidates participating in the study were voluntary participants. In order 

for the pre-service elementary mathematics teachers to be able to express their opinions 

without any worries, the researcher gave information about the content of the research 

and stressed that the interview was not an exam before the interviews with the teacher 

candidates. Thus, it was ensured that the data collected during the interview process 

reflected the real situation. In order to increase the external validity of the research, the 

research design, participants, data collection tool and process, and analysis and 

interpretation of the data were specified in detail. In order to increase the internal 

reliability of the research, the findings are given directly without any comments. After 

the coding of the data was performed by the researcher, another researcher was allowed 

to code the data, and the percentage of compliance was calculated by combining the 

resulting codes. In order to increase the external reliability of the research, the work done 

during the research process has been specified in detail. The data constituting this 

research have been kept by the researcher for possible future examination. 

 

3. Findings 

 

In this study, which investigates the knowledge and images of pre-service elementary 

mathematics teachers on entrepreneurship and entrepreneurship skills, the data were 

analyzed under two headings: first, the prior knowledge and senses of entrepreneurship 

and entrepreneurship skills, the importance of entrepreneurship and entrepreneurship 

skills, and their place in daily life, and second, findings about images of entrepreneurship 

skills. As a result of the analysis, the knowledge and images of the pre-service elementary 
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mathematics teachers regarding entrepreneurship and entrepreneurship skills were 

analyzed with specific codes and frequency tables. 

 

3.1. Entrepreneurship and prior knowledge and senses of entrepreneurship skills, the 

importance of entrepreneurship and entrepreneurship skills, and findings about their 

place in daily life 

In the interview questions, the first thing asked of the pre-service elementary 

mathematics teachers was “Have you heard about the concepts of entrepreneurship and 

entrepreneurship skills in your educational life before today?” The answers given to this 

question by the pre-service elementary mathematics teachers are presented in Table 1. 

 
Table 1: Pre-service elementary mathematics teachers’ perceptions of entrepreneurship  

and entrepreneurship skills in their educational life according to their education levels 

 1st  

year 

2nd  

year 

3rd  

year 

4th  

year 
Total 

Entrepreneurship 
I have heard 4 4 8 11 27 

48 
I have not heard 8 8 4 1 21 

Entrepreneurship skills 
I have heard 1 4 7 11 23 

48 
I have not heard 11 8 5 1 25 

 

When Table 1 is examined, it is seen that the concepts of entrepreneurship and 

entrepreneurship skills are not sufficiently heard of in the educational experiences of pre-

service elementary mathematics teachers. It was determined that 27 of 48 elementary 

mathematics teachers had heard of the concept of “entrepreneurship” while 21 had not, 

and 23 of them had encountered the concept of “entrepreneurship skills” while 25 had 

never heard of it. However, it is clearly seen that these concepts started to be heard of 

more from the first year of their education to the fourth. 

 Secondly, the pre-service elementary mathematics teachers were asked the 

following set of questions: “Is there a difference between entrepreneurship and 

entrepreneurship skills?” “What is entrepreneurship?” “What is entrepreneurship skill?” 

Fifteen of the 48 pre-service elementary mathematics teachers (11 from the 1st year, 2 

from the 2nd year, 1 from the 3rd year, and 1 from the 4th year) stated that there was no 

difference between entrepreneurship and entrepreneurship skills. The remaining 33 pre-

service teachers stated that they are different, and the reasons for the difference are 

presented in Table 2. 

 When Table 2 is analyzed, it is seen that in all three ways of defining the differences 

between entrepreneurship and entrepreneurship skills, entrepreneurship remains 

passive compared to entrepreneurship skills; entrepreneurship skills come to mind in 

terms of taking action and engaging in concrete activities. These definitions do not differ 

sharply according to year of study. Below are examples of the answers of 1st year and 4th 

year pre-service elementary mathematics teachers. 
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Table 2: Differences between entrepreneurship and entrepreneurship  

skill according to pre-service elementary mathematics teachers 

 

Frequency  

1st 

year 

2nd 

year 

3rd 

year 

4th 

year 

 

Entrepreneurship is abstract; entrepreneurship  

skills are concrete 
1   1 

Entrepreneurship is passive; entrepreneurial  

skills are active 
 4 4  

Entrepreneurship is theoretical knowledge; 

entrepreneurship skills are a practical application 
 6 7 10 

There is no difference between them 11 2 1 1 

Total 12 12 12 12 48 

 

 “When I think of entrepreneurship, I first think of abstract thinking and design, while 

 concrete things like opening a shop come to my mind for entrepreneurship skills; the 

 difference is, I think, abstract versus concrete….” (1st year pre-service mathematics 

 teacher). 

 

 “First you think about entrepreneurship, in other words abstract things, but then we call 

 it a skill, so something has occurred, it seems, something concrete, you know…” (4th year 

 pre-service mathematics teacher). 

 

 Among the 33 pre-service elementary mathematics teachers who stated that there 

was a difference between entrepreneurship and entrepreneurship skills, 12 pre-service 

teachers defined entrepreneurship, excluding 21 who had stated that they had not heard 

of the concept before in reply to the first question of the study. These definitions are given 

in Table 3. For entrepreneurship skills, 8 pre-service teachers defined the concept, 

excluding 25 pre-service teachers who had stated that they had not heard of 

entrepreneurship skills before. A striking finding that emerged here was that 4 pre-

service teachers who had heard of the concept of entrepreneurship but had not heard of 

entrepreneurship skills before made inferences to interpret the differences between the 

two concepts based on their definitions of entrepreneurship. The descriptions of the four 

pre-service teachers who defined entrepreneurship skills according to these inferences 

are given in Table 4, their years of education and numbers are shown in the same table, 

and they are denoted with a “+” sign. 
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Table 3: Entrepreneurship definitions of teacher candidates who think 

 that entrepreneurship and entrepreneurship skills are different from each other 

Entrepreneurship definitions 

Frequency 

1st  

year 

2nd  

year 

3rd  

year 

4th  

year 

A concept that exists in every individual but awaits action 1 2 1  

The process of using resources, intelligence, and courage  1 1 4 

The appropriate mood for creating a new product   1 1 

Total 
1 3 3 5 

12 

 

When Table 3 is examined, it is seen that the details that emerge in the differences 

between entrepreneurship and entrepreneurship skills are also included in these 

definitions. For example, thinking of entrepreneurship as an abstract activity in terms of 

differences is consistent with “awaiting action” in the definitions. 

 

Table 4: Entrepreneurship skill definitions of teacher candidates who think  

entrepreneurship and entrepreneurship skills are different from each other 

Entrepreneurial skill definitions 

Frequency 

1st  

year 

2nd  

year 

3rd  

year 

4th  

year 

Starting production 1+1 1 1+1  

Solving an existing problem, reaching a result +1  1 1 

Invention made by using the mind, courage, discovery  1  2+1 

Total 
3 2 3 4 

8+4=12 

 

When Table 4 is examined, entrepreneurship skill is defined as a concrete activity, which 

involves starting production, reaching a result, making something new, inventing, and 

discovering. Explanations of the pre-service teachers who explained the difference 

between entrepreneurship and entrepreneurship skills are as follows: 

 

 “When I think of entrepreneurship, I first think of abstract thinking and design, while I 

 think of concrete things such as opening a shop for entrepreneurship skills. The difference 

 is, I think, the difference is abstract versus concrete; entrepreneurship is something that 

 exists in every individual but needs a spark for a design. Entrepreneurship skill, I think…is 

 like opening a shop, starting production, applying what you have in mind…” (1st year 

 pre-service mathematics teacher). 

 

 “They are different, I think there is one thing in entrepreneurship that requires you to use 

 your mind, or it is like dreaming, Entrepreneurship is the process of using the mind; 

 entrepreneurship skill is the ability to transform this process into invention and 

 exploration...” (2nd year pre-service mathematics teacher). 
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 “Entrepreneurship, I think we all have it, we just can’t get it into action. Frankly, I hadn’t 

 heard of entrepreneurship skills, but when you think about it now, entrepreneurial skills 

 seem more tangible. In other words, if entrepreneurship is waiting for movement, I think 

 entrepreneurship skill is starting to produce…” (3rd year pre-service mathematics 

 teacher). 

 

 “In fact, entrepreneurship has always come to me as a mood. How can I say this, it’s such 

 a mood that you are ready to create a new product. I’ve never heard of entrepreneurial skill 

 before. But…to actually invent [laughs], that’s the difference. If I define it, 

 entrepreneurship is a spirit, a mind ready for innovation. The skill of entrepreneurship is 

 to put [the mood] into [action], that is, to invent it by using the spirit of the mind…” (4th 

 year pre-service mathematics teacher). 

 

 The third set of questions asked of pre-service elementary mathematics teachers 

in this study to reveal their thoughts on the importance of entrepreneurship and 

entrepreneurship skills was: “Are entrepreneurship and entrepreneurship skills 

important? If important, why? If not, why?” All 48 pre-service elementary mathematics 

teachers stated that it was important. When the question of “why” is examined, however, 

21 pre-service teachers (all in the 1st and 2nd years of their education) stated that they 

had not heard of the concept of entrepreneurship before, while 25 pre-service teachers 

(again in the 1st and 2nd years) stated that they had not heard of entrepreneurship skills 

before. It was observed that pre-service elementary mathematics teachers in the 3rd and 

4th years of their education tried to explain the importance of these concepts. A striking 

finding here is that the two concepts were not considered separately in terms of 

importance; explanations were made jointly. These explanations and the categories of 

importance that they are related to are given in Table 5. 

 
Table 5: Why are entrepreneurship and entrepreneurship skills important?  

Findings based on the explanations given to the question 

Why is it important? Importance categories 

Frequency 

3rd 

year 

4th 

year 

Brings success 
Success  

in life 

Social success, dignity 2  

Business success 2 1 

Innovation,  

making  

a difference 

The ability to open new doors  2 

Being able to bring the mind to the fore 2  

Being different from other people 1  

Taking risks 3 4 

Other 
Allowing talent to be promoted  

(with determination, work, discipline) 
2 5 

Total 
12 12 

24 
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 When Table 5 is examined, it is seen that entrepreneurship and entrepreneurship 

skills are thought to be important because they bring success, allow for differences and 

innovation, and promote talent together with perseverance, work, and discipline. When 

the explanations of the pre-service elementary mathematics teachers were examined, 

taking risks and emphasizing talent were more frequently stated from among the 

importance categories. Explanations of two pre-service teachers regarding these findings 

are given below. 

 

 “In entrepreneurship, entrepreneurship skill is also very important. Now they are creating 

 innovations like this, so you take risks, for example, you will open a new shop, which is not 

 available to everyone...” (3rd year pre-service mathematics teacher). 

 

 “I think they are very important, let’s think about it now…you highlight your talent, that 

 is, perseverance…when you use them together, you realize what you can do, exhibit it, you 

 do it, I think...” (4th year pre-service mathematics teacher). 

 

 In this study, after the third question about the importance of entrepreneurship 

and entrepreneurship skills, pre-service elementary mathematics teachers were asked the 

fourth set of questions, related to daily life: “In which fields do you care about such 

initiatives in daily life? Can you give an example of entrepreneurship in your daily life?” 

Table 6 presents the results of the analysis of their replies. 

 
Table 6: Initiatives that are important in daily life according to pre-service teachers 

Entrepreneurship Fields/ 

Examples 

Frequency 

1st 

year 

2nd 

year 

3rd 

year 

4th 

year 

Business 

sector 

Opening  

a new business 

Courses 

 

Social  

media 
4 2 1 5 

Education Designing a 

program that will 

make you love 

mathematics 

A new 

teaching 

method 

Creating an app 

that will increase 

students’ 

participation in the 

lesson 

 1 2 2 

Scientific 

developments 

 

New vaccine 

studies 

 

Out-of-

hospital 

treatment 

practices 

Artificial 

intelligence 
 1 4 1 

Military 

field 

 

New projects for 

the defense 

industry 

Creating  

leadership 

programs 

  1 3 

Since I haven’t heard of the concept of entrepreneurship before,  

I can’t give an example 
8 8 4 1 

Total 
12 12 12 12 

48 
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 In Table 6, the initiatives stated as being important in daily life by the pre-service 

elementary mathematics teachers were examined according to four categories with 

relevant subcategories. Within the category of “business sector,” they mentioned opening 

a new business, courses, and social media. Within the category of “education,” they 

mentioned designing a program that would make people love mathematics, new 

teaching methods, and applications to increase the participation of students in lessons. 

Within the category of “scientific developments,” they mentioned new vaccination 

studies, out-of-hospital treatment practices, and artificial intelligence, and within the 

category of “the military field,” they mentioned creating new projects and new programs 

for the defense industry. Twenty-one pre-service teachers who had stated that they had 

not heard of the concept of entrepreneurship before did not answer this question. These 

pre-service teachers are also shown in Table 6. Answers of these pre-service teachers 

regarding the initiatives that they consider important in daily life are given below. 

 

 “My mother sells what she produced in her course elsewhere…” (3rd year pre-service 

 mathematics teacher). 

 

 “People opening a new business with a small budget, such as livestock, a factory...” (4th 

 year pre-service mathematics teacher). 

 

 “Mark Zuckerberg establishing Facebook…” (1st year pre-service mathematics 

 teacher). 

 

 “The Fatih project implemented in order to try a new teaching method in our country...” 

 (4th year pre-service mathematics teacher). 

 

 “Prediction of epidemic diseases and vaccination work on it...” (2nd year pre-service 

 mathematics teacher). 

 

 “Developing new weapons and defense tools against possible wars in order to strengthen 

 the defense industry...” (4th year pre-service mathematics teacher). 

 

3.2. Images of entrepreneurship and entrepreneurship skills 

The last two interview questions (the fifth and sixth questions) were asked to reveal the 

pre-service elementary mathematics teachers’ images of entrepreneurship and 

entrepreneurship skills in mathematics education. In the first of these questions, the pre-

service teachers were asked to fill in the gaps in the following statement: 

“Entrepreneurship in mathematics education is like … because …” Twenty-one pre-

service teachers who had stated that they had not heard of the concept of 

entrepreneurship before did not answer this question. The images obtained from the 

answers of the remaining 27 pre-service teachers are presented in Table 7. 
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Table 7: Image categories and subcategories for entrepreneurship  

in mathematics education according to pre-service elementary mathematics teachers 

Entrepreneurship images in mathematics education Frequency 

1st 

year 

2nd 

year 

3rd 

year 

4th 

year 

Can be used  

in all areas of life 

 

Numbers 2 1 1  

Addition and extraction  3   

Problem-solving 1  1 2 

Perseverance,  

courage 

Participation in the lesson   2  

Solving the problem on the board 1   3 

Innovation Finding a new formula   1 2 

Finding a new solution   2 3 

Establishing multifaceted 

relationships 
Equations   1 1 

Total 
4 4 8 11 

27 

 

When Table 7 is examined, the answers obtained from pre-service elementary 

mathematics teachers can be assigned to four categories with corresponding 

subcategories. Aspects of entrepreneurship in mathematics education like numbers, 

addition/subtraction, and problem-solving can be used in all areas of life. Activities such 

as “participating in the lesson and solving the problem on the board” also require 

decisive and courageous action and initiative. Entrepreneurship was also associated with 

innovation, as in the stages of finding a new formula or a new solution, and finally with 

the opportunity to establish multifaceted relationships, such as in the case of equations. 

The answers of some of the pre-service teachers regarding images are as follows: 

 

 “I think entrepreneurship in mathematics education is like numbers, because we can use 

 entrepreneurship just like numbers in every field of life...” (1st year pre-service 

 mathematics teacher). 

 

 “I think entrepreneurship in mathematics education is like addition and subtraction, that 

 is, we always calculate, increase, decrease in entrepreneurship, we can always use it in life 

 like this …” (2nd year pre-service mathematics teacher). 

 

 “Entrepreneurship in mathematics education is similar to finding a new solution to a 

 question, because entrepreneurship requires innovation, making a difference, and finding 

 a new solution to a question in mathematics is innovation, it makes a difference…” (3rd 

 year pre-service mathematics teacher). 
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 “Entrepreneurship in mathematics education is like equations, because you have to 

 establish a multifaceted relationship in equations, and also in entrepreneurship… ” (4th 

 year pre-service mathematics teacher). 

 

 The second of the image questions was asked to reveal the images of pre-service 

elementary mathematics teachers in terms of entrepreneurship skills. With this question, 

pre-service teachers were asked to fill in the gaps again: “Entrepreneurial skills in 

mathematics education are like … because…” Twenty-five pre-service teachers who had 

stated that they had not heard of the concept of entrepreneurship skills before did not 

answer this question. The images from the answers of the remaining 23 pre-service 

teachers are presented in Table 8. 

 
Table 8: Image categories and subcategories for entrepreneurship  

skills in mathematics education according to pre-service mathematics teachers 
Entrepreneurship skills images in mathematics education Frequency 

1st 

year 

2nd 

year 

3rd 

year 

4th 

year 

Determination,  

putting effort  

into action 

Pencil  1  1 

Hardworking students 
 1 1  

Innate talent,  

skill 

Students with math skills   3 4 

Teachers who teach mathematics well 1   3 

Continuity,  

innovation,  

production 

New curriculum to teach mathematics 

better 
 2 1  

A clock that doesn’t run out of battery    2 

Factory   2 1 

Total 
1 4 7 11 

23 

 

When Table 8 is examined, the answers obtained from the pre-service elementary 

mathematics teachers can be explored within three categories and corresponding 

subcategories. In mathematics education, images of entrepreneurship skills can be seen 

in “using a pencil” and “hardworking students,” or putting effort into action. They were 

also associated with innate talent or skill, such as “a student with math skills,” and with 

continuity, innovation, and production, such as “new curriculum to teach mathematics 

better,” “a clock that doesn’t run out of battery,” and “a factory.” The answers of some of 

the pre-service elementary mathematics teachers about these images are as follows: 

 

 “Entrepreneurship skill in mathematics education is like a teacher who teaches 

 mathematics well, because both require skills and thus this skill is taught…” (1st year 

 pre-service mathematics teacher). 

 

 “Entrepreneurship skill in mathematics education is similar to a pencil, I think; we should 
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 put what we have in mind into action, that is, we have to concretize; entrepreneurial skill 

 is like that, [it is] the state of action…” (2nd year pre-service mathematics teacher). 

 

 “Entrepreneurship skill in mathematics education is like a factory. Actually, there is 

 continuity. Think about it like this, in mathematics it must be continuous and dynamic, 

 and entrepreneurial skill must be continuous... If you maintain continuity, you add 

 entrepreneurship skills to the process in mathematics education...” (3rd year pre-service 

 mathematics teacher). 

 

 “I think entrepreneurship skill in mathematics education is like a clock that doesn’t run 

 out of battery. Think about it like this, does mathematics ever end? No, of course not, and 

 entrepreneurial skill does not end, it constantly produces … as you add this skill to 

 mathematics, there will be continuity, movement will come, I think…” (4th year pre-

 service mathematics teacher). 

 

 When the images and examples in Table 7 and Table 8 are examined, connections 

are seen again to the previous question of “What are entrepreneurship and 

entrepreneurship skills?” and to the participants’ answers to that question. It is clear 

again in Tables 7 and 8 that while the entrepreneurship process is a more abstract process 

that remains in thought, entrepreneurship skill is considered as a more concrete form of 

ideas put into practice and transformed into production. 

 

4. Discussion and Conclusion 

 

In this study, it was aimed to examine the knowledge and images of pre-service 

elementary mathematics teachers regarding entrepreneurship and entrepreneurship 

skills. According to the findings of the research, it is concluded that the concepts of 

entrepreneurship and entrepreneurship skills are not sufficiently heard of or recognized 

among pre-service elementary mathematics teachers. While only 4 pre-service teachers 

who were studying in the 1st year of the program stated that they had heard of the 

concept of entrepreneurship and could make comments, this rate increased as years of 

education increased (4 in the 2nd year, 8 in the 3rd year, and 11 in the 4th year). A similar 

situation was seen for the concept of entrepreneurship skills. However, 3 pre-service 

teachers from the 1st year and 1 pre-service teacher from the 3rd year who had stated 

that they had knowledge about entrepreneurship could not define this concept, stating 

that they did not have knowledge about entrepreneurship skills. Thus, only 1 pre-service 

teacher from the 1st year reported hearing about entrepreneurship skill before and could 

interpret it. Once again, the rate of hearing of the concept and being able to define it 

increased as the years of education increased, although the overall rates remained low (4 

pre-service teachers in the 2nd year, 7 pre-service teachers in the 3rd year, and 11 pre-

service teachers in the 4th year). In Turkey, entrepreneurship is not widely known in the 

context of courses at the undergraduate level (Bozkurt, 2011). As a result of this situation, 
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it was stated that pre-service elementary mathematics teachers may have difficulties in 

explaining what the concept of entrepreneurship means when they enter professional 

life, and especially what entrepreneurship means in education and in practice (Deveci, 

2016a). Similarly, Bacanak (2013) pointed out in his study that science teachers do not 

have sufficient knowledge about the concept of entrepreneurship. These results are 

consistent with the results obtained in the present study. 

 Interestingly, in response to the question of whether entrepreneurship and 

entrepreneurship skills are different from each other, all participating pre-service 

elementary mathematics teachers answered the question. Although 15 pre-service 

teachers said they were not different, they had also stated that they had not heard of these 

concepts before, and so they did not offer a definition. The remaining 33 pre-service 

teachers stated that entrepreneurship and entrepreneurship skills are different from each 

other. Similarly, among these pre-service elementary mathematics teachers, those who 

had stated that they had not heard of these concepts before could not explain the reasons 

for the difference or offer a definition. From the remaining participants, three main 

differences between the two concepts were determined according to the answers given. 

These differences suggest that entrepreneurship is a more abstract, passive, and 

theoretical idea. On the other hand, entrepreneurship skills are described as being more 

concrete, active, and practical. Entrepreneurship was described as a preparatory stage 

before taking action, with thinking and planning processes, in the definitions offered by 

these pre-service elementary mathematics teachers. On the other hand, entrepreneurship 

skills were described as putting those processes into action or as the implementation 

stage of the plan. Baysal et al. (2009) researched entrepreneurship in 5 Turkish and 5 

social studies textbooks, and it was observed that only the 5th grade social studies 

textbook included the word “entrepreneurship” and an example of entrepreneurship. 

There was no example of entrepreneurship skill. With these results, it can be said that the 

similarities between entrepreneurship and entrepreneurship skills and supportive 

elements are not understood by students since these two concepts are not sufficiently 

included in their lessons. 

 Interestingly, in the question investigating the importance of entrepreneurship 

and entrepreneurship skills for pre-service elementary mathematics teachers, all 

participants, including those who had stated that they had not heard of these concepts 

before, replied that these concepts are important. However, among the explanations of 

this importance, all of the pre-service elementary mathematics teachers in the 1st and 2nd 

years of study, including those who had not heard of these concepts before, gave 

meaningless explanations such as “it is important because you asked about it.” Five 

participants from the 3rd and 4th years who had stated that they had not heard of these 

concepts before did not answer this question. The other 3rd and 4th year pre-service 

teachers who answered the question explained the importance with reasonable answers. 

According to these answers, three categories of importance were established, and 

entrepreneurship and entrepreneurship skills are considered to be important as they 

support success, innovation-making differences, perseverance, work and discipline, and 
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talent. Among these categories, “innovation-making differences” was expressed the 

most. This category highlighted the fact that entrepreneurship and entrepreneurship 

skills require taking risks. 

 Following this category, the category focusing on talent with perseverance, work, 

and discipline was the second most frequent. Based on these findings, the participants 

thought that individuals with entrepreneurship and entrepreneurship skills have the 

characteristics of taking risks, being different from other individuals, having 

determination and discipline, and achieving success. In the study conducted by Chen and 

Lai (2010), it was observed that the entrepreneurship knowledge provided by 

entrepreneurship education encourages technical college students and university 

students in Taiwan to determine their entrepreneurial tendencies and entrepreneurial 

personality traits in a more reasonable way and understand the importance of these 

concepts. This result is consistent with the fact that pre-service elementary mathematics 

teachers who had more knowledge about entrepreneurship and entrepreneurship skills 

in this study gave more logical examples of why these concepts are important. 

 Twenty-seven pre-service elementary mathematics teachers stated that they attach 

importance to initiatives made in four areas of daily life. These areas were specified as 

the business sector, education, scientific developments, and the military field. 

Participants gave the most examples for the business sector and opening a business. 

Scientific developments followed the business sector. It was seen that they gave examples 

mostly according to things that they encountered in their families or their own lives. In 

the studies conducted by Gençay (2017) and Çelik, İnce, and Bozyiğit (2014), it was 

concluded that there was a significant difference between the presence or absence of a 

successful entrepreneur in the family and having entrepreneurial intentions. Although 

those works were not aimed at revealing the entrepreneurial intentions of pre-service 

mathematics teachers, the entrepreneurship steps they encountered in the family or close 

environment reflect on the examples of the pre-service elementary mathematics teachers 

in the present study. Although the research data were collected before the coronavirus 

pandemic, participants still gave examples of new vaccine studies, out-of-hospital 

treatment practices, and artificial intelligence in the category of scientific developments. 

It can be assumed that if these data had been collected after the start of the pandemic, 

more of these examples would have been provided by the participants.  

 In the image categories of entrepreneurship and entrepreneurship skills, 4 image 

categories with accompanying subcategories were determined for entrepreneurship. 

These involved being usable in all areas of life, perseverance, courage, acting first, 

innovation, and establishing multifaceted relationships (see Table 8). The features of the 

concept of entrepreneurship emphasized most in the relevant literature are, in 

descending order, risk-taking, being innovative, being creative, seeing opportunities, 

adapting to change, and self-confidence (Deveci, 2016b). In this study, the feature of being 

usable in all areas of life was stated by the participants and this feature was associated 

with numbers in mathematics. Only participants in the 3rd and 4th years of their 

education associated entrepreneurial images with innovation and multifaceted 
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relationships. In this category, the 1st and 2nd year pre-service elementary mathematics 

teachers did not give any examples. This may reflect that as the educational program 

progresses and the knowledge about entrepreneurship grows, images of these concepts 

in the minds of individuals also change. For entrepreneurship skills, 3 image categories 

with accompanying subcategories were determined. Bacanak, Ülküdür, and Öner (2012) 

stated in their study that the concept of entrepreneurship skill is affected by the personal 

and individual characteristics of teachers. It is likewise seen that the image categories and 

examples that emerged in this study reflected the individual characteristics of the pre-

service teachers. The resulting image categories were related to determination, putting 

effort into action, innate talent, skill and continuity, innovation, and production (see 

Table 9). Participants mostly compared entrepreneurship skill to innate talent and skill, 

such as a student gifted in mathematics or a teacher with the ability to teach. Following 

this image, participants most often offered the image of continuity, innovation, and 

production in numbers. From these examples, it was concluded that skill requires 

continuity. In addition, linkages were seen here to the answers to the question of “What 

are entrepreneurship and entrepreneurship skills?” In both cases it was seen that while 

the entrepreneurship process is understood as a more abstract process that remains in 

thought, entrepreneurship skill is considered a more concrete form of ideas that have 

been put into practice and transformed into production. 

 

5. Recommendations 

 

In order to increase the knowledge of pre-service teachers about entrepreneurship and 

entrepreneurship skills, entrepreneurship training can be given via entrepreneurship 

courses or in teaching courses in faculties of education. In these courses, not only 

theoretical knowledge about entrepreneurship skills, which are among the skills that 

should be acquired by individuals within the scope of lifelong learning, but also studies 

involving applications can be undertaken with pre-service teachers. In order for pre-

service teachers to meet more entrepreneurial individuals and to observe these concepts 

in practice, educated people working in various lines of business known for their 

entrepreneurship can be invited to classes. There is no prior study in the literature that 

reveals the knowledge and images of pre-service elementary mathematics teachers 

regarding the concepts of entrepreneurship and entrepreneurship skills. Therefore, other 

studies that support the results of this study should be developed in the future. This 

study was conducted with a certain number of pre-service elementary mathematics 

teachers studying in one education faculty. Similar studies can be carried out in different 

faculties with more pre-service elementary mathematics teachers. In addition, the 

interview questions asked in this study can be applied to new mathematics teachers and 

the results can be compared with those of the present work. 
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