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Abstract 

Today’s life requires individuals to be prepared for complex world environment, to make complex decisions, and to 

have critical thinking skills related to everyday life issues at hand. STEM education is thought to be the glorious 

solution to thrive in a global knowledge driven world. Teachers are key elements for successful STEM education. 

Present study aims to investigate the preservice primary school, mathematics and science teachers STEM awareness. 

Quantitative research methodology guided the present study. Cross-sectional survey type which collects information 

from a sample that has been selected from a predetermined population was used. Stem Awareness Scale, a five point 

Likert type instrument developed by Buyruk and Korkmaz (2016), was used to measure preservice teachers STEM 

awareness. Data was collected from 558 (371 female, 187 male) preservice teachers enrolled in three different teacher 

preparation programs. The results of this research demonstrates that there is no significant interaction effect for gender 

and department variables however there is significant difference among different department students STEM awareness 

preservice science teachers’ and preservice primary school teachers STEM awareness scores have similar mean values 

and also outnumbers the preservice mathematics teachers’ STEM awareness.  

Keywords: STEM awareness, preservice teachers, primary teachers, preservice mathematics teachers 

1. Introduction 

Today’s life requires individuals to be prepared for complex world environment, to make complex decisions, and to 

have critical thinking skills related to everyday life issues at hand (Kennedy and Odell, 2014). In line with this need, all 

countries, especially the developed ones, have tried to find ways to become powerful in global economy by training 

qualified individuals. Since education to be given in the fields of science, mathematics and technology is important for 

training qualified individuals, the related curricula should not be isolated from daily life (National Research Council 

[NRC], 2012). It is reported that in many countries including the United States of America, there is a year-by-year 

decrease in the number of students willing to take education in the fields of science, mathematics and engineering 

(Stohlmann, Moore and Roehrig, 2012). This situation is thought to lead to the problem of human force that can use and 

adapt scientific and technological knowledge in future (Turkish Association of Industrialists and Businessmen 

[TÜSİAD in Turkish], 2014). In order to avoid such problem and to compete in global scale, countries intend to train 

individuals who can use and apply different disciplines together. As educators are aware of the fact that education is 

necessary to train individuals, they have always focused on the need for updating the curricula constantly. It could be 

stated that the idea of educating qualified individuals and to help them develop the 21st century competencies are 

influential on updating the curricula. In recent years, a number of countries have included the STEM approach in all 

education levels, which is based on the integration of science, technology, engineering and mathematics (Bybee, 2010; 

Çorlu, 2014). In this way, STEM approach has become an indispensable part of the 21
st
 century curricula (NRC, 2012). 

STEM is an interdisciplinary approach that adopts the need for teaching the fields of science, technology, engineering 

and mathematics in an integrated manner (Çorlu, Capraro and Capraro, 2014; Ercan and Şahin, 2015). The fact that 

countries like USA, China, Japan and Russia are in a competition of global power and that USA is anxious about 

staying behind the other countries in this competition has featured the integrated STEM education. Based on the fact 

that China has developed rapidly especially in economic and technological areas as well as in the area of defense 

industry could pose a threat, USA has performed educational reforms. Another factor that caused USA to perform these 
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reforms was the decrease in the number of students preferring the STEM career fields in the country (Sanders, 2009). 

This situation results from students’ negative attitudes towards these disciplines, from lack of qualified teachers and 

from abstraction of curricula from daily life (Bissaker, 2014; Hudson, 2014). International research carried out on 

STEM Education have also drawn the attention of Turkish science educators. The results of related studies demonstrate 

that the problems with the STEM education in developed countries do exist in Turkey as well (Akgündüz, Aydeniz, 

Çakmakçı, Çavaş, Çorlu, Öner and Özdemir, 2015). Akgündüz et al. (2015) in their comprehensive review on STEM 

education reported the number of the students who passed the university placement exam and preferred engineering and 

science departments between 2000 and 2014 in Turkey. The results revealed that the number of the students who 

preferred the STEM career fields based on their scores in the university placement exam decreased year by year. On the 

other hand, among the students who responded to the mathematical part of the university place exam taking place in the 

first 1000-successful-student list and who preferred the STEM fields, the ratio of the male students was 81,39%, while it 

was 18,61% for the female students (Akgündüz, et.al., 2015). This result demonstrates that in Turkey, female students 

have disadvantages in STEM career fields when compared to male students. Considering the fact that students do not 

prefer STEM fields in their career preferences and that there are serious differences between male and female students 

preferring these fields, STEM education reports were published throughout the country, and various institutions 

(TÜSİAD, 2014; Ministry of National Education [MoNE], 2016) prepared reports to solve the related problems. All 

these reports demonstrated that STEM education is important for the country, and they put forward various suggestions 

such as establishing cooperation between universities, industries and businesses for effective STEM education and 

integrating STEM education activities into curricula. In line with these suggestions, K-8 science curriculum in Turkey 

updated in 2017 and new courses which focuses on science and technology namely “Applied Science Learning” was 

included in the curriculum. In this respect, the lesson unit of “Science and Engineering Practices” was added to the 

textbook (MoNE, 2017).  

K-8 Science curriculum aims to help students discover the information, use that information in their daily life and make 

it meaningful rather than to evaluate their levels of current knowledge (MoNE, 2017). STEM education has an 

important place in achieving this purpose by letting students to combine a number of disciplines and learn how to reach 

the information and how to solve real-world problems by doing and experiencing. In addition, STEM education 

enhances individuals’ technology and scientific literacy STEM education allows students to recognize more than one 

possible solution to a problem and to develop various skills such as metacognitive thinking skills, questioning skills, 

scientific process skills and cooperative learning skills (Ercan and Bozkurt, 2013; Marulcu, 2010; NRC, 2012; Schnittka 

and Bell, 2011). Individuals also learn scientific concepts and acquire problem solving skills by engaging engineering 

designs. Moreover, this situation will increase individuals’ motivations in lessons and draw their attention to lesson 

subjects. In addition, STEM education is also thought to be important for the development of students’ decision-making 

skills (Jonansen, 2011; Kennedy and Odell, 2014). In the process of STEM education, individuals face problem 

situations with more than one solution, and they are expected to choose the most appropriate solution to such problem 

situations. Finding the best solution will demonstrate that individuals can use skills and knowledge required by more 

than one discipline and that their decision-making skill has developed. Individuals who have developed their 

decision-making skill will be able to choose one of the possible solutions to daily-life problems without any hesitation 

(Denson, 2011; Tezel & Yaman, 2017). It is also understood that the goals of STEM education have overlap those of the 

curricula.  

Teachers, who are practitioners of curricula, have important duties. In this respect, teacher preparation programs have 

utmost importance teaching preservice teachers’ how to integrate STEM into their classroom practice preservice 

teachers (PT) are supposed to know about the learning areas in the curricula during the undergraduate education, and it 

is important to know the extent of PTs’ STEM awareness. The fact that one of the recent approaches in K-8 curricula is 

the STEM education has made it important to determine the related awareness of science, mathematics and primary 

school teachers. The reason is that these preservice teachers will become the practitioners of the curricula at schools 

where they will be employed. The STEM approach plays an important role in using the interdisciplinary knowledge and 

skills cooperatively as well as in training qualified human force (Çorlu, Capraro, & Capraro, 2014; Kennedy and Odell, 

2014). The teacher does not have the role of giving theoretical information in STEM fields but an assistive role of 

providing guidance and developing the product (MoNE, 2016). Teachers should be trained well enough to encourage 

students and to teach the 21
st
 century skills such as problem solving, creativity and critical thinking. For this purpose, 

starting from teacher preparation program, it is necessary for them to acquire the necessary knowledge and skills and to 

raise their awareness of STEM fields (Buyruk and Korkmaz, 2016; MoNE, 2016). In this respect, several studies have 

pointed out that it is necessary to determine preservice teachers’ STEM awareness (Buyruk and Korkmaz 2016; Faber, 

Unfried, Wiebe, Corn, Townsend, and Collins, 2013; Gökbayrak and Karışan, 2017a). The reason is that preservice 

teachers will teach their courses based on this teaching approach when they start teaching professionally. 
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With the inclusion of the STEM approach into the curricula, a number of national and international studies have been 

conducted. While there are numerous related studies carried out abroad, there is little research on this subject in our 

country. When the related studies in national literature are examined, it is seen that one study was carried out on the 

development of STEM Awareness Scale (Buyruk and Korkmaz, 2016); that there were some studies revealing the 

positive influence of after-school activities regarding STEM on the development of the 21
st
 century skills (Şahin, Ayar 

and Adıgüzel, 2014; Gökbayrak and Karışan, 2017b); and that some other studies were conducted to examine the 

influence of STEM activities on elementary school fifth grade students’ scientific process skills and on their attitudes 

towards science (Yamak, Bulut, Dündar, 2014). In addition, it was also found that STEM education and engineering 

applications were influential on the development of preservice science teachers’ academic achievements (Yıldırım and 

Altun, 2015); that preservice science teachers had more positive attitudes towards STEM when compared to preservice 

mathematics teachers (Yenilmez and Balbağ, 2016); that STEM-based education allow individuals to learn by doing, to 

increase their motivation, to learn permanently and to develop their questioning skills (Bozkurt- Altan, Yamak and 

Buluş-Kırıkkaya, 2016, Karışan and Yurdakul, 2017); and that engineering-related science teaching was influential on 

increasing preservice teachers’ scientific creativity (Hacıoğlu, Yamak and Kavak, 2016).  

In addition, it was also revealed that STEM education is influential on the acquisition of the 21
st
 century skills (Bybee, 

2010; Wagner, 2008); that STEM-aided courses increase preservice teachers’ self-efficacies and their interest in and 

attitudes towards science (Bracey and Brooks, 2013); that science teachers have positive views about STEM 

applications (Capobianco, 2013); that primary school teachers believe in the importance of the STEM application but 

due to their lack of knowledge about this approach they reported low self-confidence about integrating STEM into their 

courses (Hsu, Purzer and Cardella, 2011); and that engineering-related activities carried out during lessons contribute to 

concept teaching and increase chemistry teachers’ awareness of the discipline of engineering (Apedoe, Reynolds, 

Ellefson and Schunn, 2008). A STEM-based holistic education was also found to be influential on students’ academic 

achievements, concept learning, interests, motivations and attitudes (Baran, Canbazoğlu Bilici and Mesutoğlu, 2015; 

Gülhan and Şahin, 2016; Şahin, Ayar and Adıgüzel, 2014).  

When the related literature is examined, it is seen that STEM teachers do not have the necessary interdisciplinary 

training on (Stinson, Harkness, Meyer and Stallworth, 2009); that it is important to recognize the importance of 

engineering education in an early years like elementary school and secondary school levels (Kimmel, Carpinelli and 

Rockland, 2007); that it is necessary to develop students’ STEM skills at early ages (Robinson, Dailey, Hughes and 

Cotabish, 2014); and that the number of studies and attempts regarding STEM education should be increased at 

education faculties to train more qualified teachers and preservice teachers, who are all practitioners of STEM 

(Akaygün and Aslan-Tutak, 2016). In this respect, as science, mathematics and primary school preservice teachers will 

start teaching professionally in future, it is fairly important to determine this problem during individuals’ university 

education. Teachers have important duties as practitioners of the STEM education approach and as designers of learning 

environments. Therefore, in the present study, the purpose was to investigate the preservice science, mathematics and 

primary school teachers’ STEM awareness. For this purpose, the following research problem guided the study:  

Research Problem: What is the level of preservice teachers STEM awareness and does this level differ in regard to their 

department, gender, and grade level?  

This research problem was explored by following research questions; 

1) Are there any differences among preservice primary school, mathematics and science teachers’ STEM awareness?  

2) Are there any differences among preservice primary school, mathematics and science teachers’ STEM awareness 

with respect to gender? 

3) Are there any differences among preservice primary school, mathematics and science teachers’ STEM awareness 

with respect to grade level? 

2. Method 

2.1 Research Design 

Quantitative research methodology guided the present study. Researchers used survey method to investigate the 

preservice Primary school, Mathematics and Science Teachers’ STEM Awareness. Survey method is often used by the 

researchers to explore opinions of a large group of sample about a specific unit of analysis (Fraenkel & Wallen, 2003). 

Present study used cross-sectional survey type which collects information from a sample that has been selected from a 

predetermined population. Information is collected at just one point in time in 2017-2018 autumn semester from a 

particular sample (preservice primary school, mathematics and science teachers) via using STEM awareness scale.  
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2.2 Sample & Population 

Data was collected from the preservice teachers in Yuzuncu Yıl University registered at the department of primary 

school, mathematics and science teacher education program (at all grade levels) in 2017-2018 autumn semester. Scale 

was directly administered to 558 preservice teachers (371 female, 187 male) by the first author. Participants ranged in 

age from 18 to 26 with a mean age of 24.29 years. Convenience sampling method was used. Researcher had an 

opportunity to explain the study and answer any questions before the students responded to the instrument.  

2.3 Data Collection Tool 

Stem Awareness Scale developed by Buyruk and Korkmaz (2016), was used to measure preservice teachers STEM 

awareness. The scale consists of 17 questions and two subscales which are; positive (includes 12 items) and negative 

(includes 5 item) factors. It is a five-point Likert type scale anchored with 1 (Strongly Disagree) and 5 (Strongly Agree). 

The highest score to be taken from the scale was 5x17 = 85 points, the lowest was 1x17 = 17 points. One sample item 

from the instrument is “STEM education encourages students to learn”. Coefficient alpha estimate of reliability was 

found to be .88. 

3. Results 

Present study aimed to explore preservice teachers STEM awareness and aimed to investigate is there a gender, science 

major and grade level difference in preservice teachers STEM awareness? Descriptive statistics with respect to 

department, grade level and gender are presented in Table 1. 

Table 1. Distribution of the departments and genders of all grade levels  

  1. Grade 2. Grade 3. Grade 4. Grade Total 

Science  

 

Female 

Male 

30 

9 

34 

6 

35 

13 

39 

22 

138 

50 

Mathematics 

 

Female 

Male 

17 

11 

11 

13 

22 

10 

25 

8 

75 

42 

Primary school Female  

Male 

36 

19 

32 

25 

50 

32 

40 

19 

158 

95 

Total  122 121 162 153 558 

Table1 summarizes the numbers of the preservice teachers across all grade levels and all departments. There were 188 

preservice science teachers, 117 preservice mathematic teachers and 253 preservice primary school teachers. The 

numbers of the students from different departments were close to each other however there were two branches (first 

branch came to school at day time, second branch came to school at night time) for primary school teachers so their 

numbers were outnumbered than other departments. The number of the female students (n=371) were twice as much of 

the numbers of male student (n=187). This difference is reasonable since the data was collected from education faculty 

and being a teacher is very common for girls in Turkey. 

3.1 Department and Gender Effect on Preservice Teachers’ STEM Awareness 

In order to answer the first and second research question (What is the level of preservice teachers STEM awareness and 

does this level differ in regard to their gender and department?), preservice teachers were asked about their awareness 

regarding STEM. As shown in Table 2 preservice teachers average STEM awareness ranged between 3.80 and 4.10 

which are above the mid-point (3) of 5 point Likert Scale. Table 2 shows that female and male students, registered in 

different majors (science, mathematics, primary school), responses are close to each other at each major. Two-way 

analysis of variance (two way-ANOVA) was conducted to examine the department (Science, Mathematics, Primary 

school) and gender differences in students STEM awareness by checking the assumptions of the test which are; 

The observation within each sample must be independent 

The populations from which the samples are selected must be normal 

The populations from which the samples are selected must have equal variance (Gravetter & Wallnau, 2004, p.432). 

Table 2. Two way ANOVA results with respect to gender and department  

Source             SS       df        MS       F      Sig. 

Gender .58 1 .58 1.65 .19 

Department 3.25 2 1.62 4.60 .01 

Gender* Dept. .40 2 .20 .56 .56 

Error 194.84 552 .353   

Total 9170.39 558    

a. R Squared = .021 (Adjusted R Squared = .012) 

Results illustrates that there is no significant interaction effect for gender and department variables [F(2,552)= .56, 
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p= .56]. Moreover, no significant main effects for gender [F(1.552)= 1.65, p= .19] however there is significant 

difference among different department students STEM awareness [F(2.552)= 4.60, p= .01] were found. 

Table 3. Descriptive statistics for male and female preservice science, mathematics and primary school teachers’ STEM 

awareness  

Department Gender  S N 

Science Female 4.08 .60 138 

 Male 4.10 .46 50 

Total  4.09 .56 188 

Mathematics Female 3.92 .63 75 

 Male 3.80 .51 42 

Total  3.88 .59 117 

Primary school Female 4.04 .58 158 

 Male 3.94 .65 95 

Total  4.00 .61 253 

Preservice science teachers’ ( =4.09) and preservice primary school teachers ( =4.00) STEM awareness scores have 

similar mean values and outnumbers the preservice mathematics teachers’ ( =3.88) STEM awareness. 

3.2 Department and Grade Level Effect on Preservice Teachers’ STEM Awareness 

In order to answer the last research question (Does preservice teachers’ STEM awareness differ in regard to grade 

level?), preservice teachers were asked about their STEM awareness As shown in Table 4, Freshman ( =4.09) 

sophomore ( =4.14) and senior ( =4.28) preservice science teachers responses were close to each other and slightly 

differs from junior ( =3.79) preservice science teachers. On the other hand, freshman ( =3.78) and senior ( 3.67) 

preservice mathematics teachers STEM awareness were lower than sophomore ( =4.04) and junior ( =4.06) preservice 

mathematics teachers. On the contrary, freshman ( =4.10.) and senior ( 4.06) preservice mathematics teachers STEM 

awareness were higher than sophomore ( =3.88) and junior ( =3.98) preservice mathematics teachers. Although there 

are slight differences among preservice teachers STEM awareness with respect to grade level, this difference were not 

significant. 

Table 4. Descriptive statistics for freshman, sophomore, junior and senior preservice science, mathematics and primary 

school teachers’ STEM awareness 

Department Grade  S N 

Science 1 4.09 .45 39 

 2 4.14 .45 40 

 3 3.79 .48 48 

 4 4.28 .66 61 

Mathematics 1 3.78 .48 28 

 2 4.04 .52 24 

 3 4.06 .44 32 

 4 3.67 .76 33 

Primary school 1 4.10 .61 55 

 2 3.88 .64 57 

 3 3.98 .65 82 

 4 4.06 .50 59 

Two-way analysis of variance (two way- ANOVA) was conducted to examine the department (Science, Mathematics, 

Primary school) and grade level (1,2,3,4) differences in students STEM awareness by checking the assumptions of 

ANOVA.  

Table 5. Two way ANOVA results with respect to grade level and department  

Source SS df MS F Sig. 

Grade .45 3 .15 .45 .71 

Department 2.50 2 1.25 3.71 .02 

Grade* Dept. 10.61 6 1.76 5.24 .00 

Error 184.14 546 .337   

Total 9170.39 558    

a. R squared =.075 (Adjusted R Squared=.056 

Results illustrates that, there is no significant main effects for grade level [F(3.546)= .45, p= .71]. However there is 

significant difference among different department students STEM awareness [F(2.546)= 3.71, p= .02], and there is 

significant interaction effect for grade level and department variables [F(6.546)= 5.24, p= .00].  
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4. Discussion and Conclusion  

Lack of strategies related to STEM education is one of the most important causes of the failure in STEM (Seymour and 

Hewett, 1997). In order to develop effective strategies in STEM education, it is necessary to raise teachers’ STEM 

awareness. In this respect, it is important to determine preservice teachers’ STEM awareness during their undergraduate 

education. In the present study, it was found that science and primary school preservice teachers’ STEM awareness were 

higher than preservice mathematics teachers. Recent changes in K-8 science curriculum in Turkey might be the reason 

for this. Within the scope of this change, “Applied Science Learning” was added to the curriculum, and the lesson unit 

of “Science and Engineering Applications” was included in the related course book (MoNE, 2017). Updates in the 

curriculum are highlighted in some pedagogical courses such as Science Teaching Method course and Science & 

Technology courses during teacher education programs as they will be the future teachers who are going to apply this 

curriculum in future, The courses of Science Teaching Method course given in the department of Elementary Science 

Education and the courses of Science and Technology I and II given in the department of Primary School Teacher cover 

the learning areas of STEM in the curriculum. STEM education is one of the learning areas newly added to the 

curriculum These courses address the history of STEM education, definition of it and the reason for its inclusion  in 

K-8 curriculum. Therefore, the science and elementary school preservice teachers’ levels of awareness of were higher 

than those of the preservice mathematics teachers. In the present study, the results regarding the science, mathematics 

and elementary school preservice teachers’ levels of STEM awareness are parallel to those obtained in many other 

studies in related literature. Yenilmez and Balbağ (2016) revealed that the preservice science teachers had more positive 

attitudes towards STEM than the secondary school preservice mathematics teachers. In another study carried out with 

elementary school preservice teachers, Sümen and Çalışıcı (2016) reported that the elementary school preservice 

teachers found STEM education effective, easy and entertaining. In addition, the researchers also revealed that the 

elementary school preservice teachers would use the STEM approach in their lessons in their future teaching lives. All 

these results demonstrate that the elementary school preservice teachers participating in the study carried out by Sümen 

and Çalışıcı (2016) were aware of STEM and that they had positive attitudes towards it.  

The fact that preservice teachers from different departments had high levels of STEM awareness is considered to be 

important for the future of STEM education. Teachers are expected to know effective teaching methods and to have 

adequate STEM understandings in order to enhance students STEM understandings. (Colbeck, O’Meara and Austin, 

2008). In order for preservice teachers to develop their skills in STEM teaching, they should first be aware of STEM. In 

addition, teaches should make efforts to increase students’ interest in STEM career areas (MacDonald and Korinek, 

1995), which can be achieved by teachers with high levels of STEM awareness. Teachers are not the only ones whose 

STEM awareness should be raised. It is important to raise STEM awareness of all individuals in a society (Fariweather, 

2008; Tezel & Yaman, 2017). As science and mathematics are among the four main disciplines of STEM, science and 

mathematics teachers’ STEM awareness are thought to be especially important. In addition, in order to be successful in 

STEM education, it is necessary to build solid bases in early school years (Sümen and Çalışıcı, 2016). Due to this 

necessity, preservice primary school teachers have important roles for the future of STEM education. 

Gender was another variable taken into consideration in the present study. The study investigated whether the preservice 

teachers’ STEM awareness differed with respect to their gender, and it was found that gender was not significant factor 

on the participants’ STEM awareness. Lack of a relationship between STEM awareness and gender could be explained 

with the fact that men and women have similar characteristics. This situation could also be associated with the fact that 

preservice teachers take education from the same faculty member in the same education faculty and that they have the 

same learning environments. A related study carried out by Aydın, Saka and Guzey (2017) revealed that secondary 

school students’ levels of attitudes towards STEM did not differ across gender, school type and parents’ educational 

background. Similarly, in another study, Hacıömeroğlu (2017) reported that the elementary school preservice teachers’ 

mean scores regarding the sub-dimensions of the STEM teaching tendency scale (value, attitude, knowledge (and so on) 

did not differ significantly with respect to the variable of gender. Karakaya and Avgın (2016), in their study, found that 

parents’ educational background did not have much influence on their secondary school children’s attitudes towards 

STEM and that the variables of gender and grade level did not have any influence on the secondary school students’ 

attitudes towards STEM. On the other hand, Simon, Wagner and Killion (2017) examined men and women’s ratios of 

employment and their preferences of STEM career and found no significant difference between the participants’ STEM 

career preferences in terms of gender. 

All the findings obtained in the present study as well as in those mentioned above demonstrate that gender is not 

influential on STEM awareness, STEM attitude and STEM career preference. On the other hand, when the related 

literature is examined, it is seen that there are several studies reporting that there are considerable differences between 

men and women in terms of their interest in courses in STEM disciplines and their levels of related knowledge and 

skills. It is thought that female and male students’ attitudes towards science and mathematics differ starting from early 
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ages and that this difference continues at older ages and even influences their preferences of profession (Greenfield, 

1997). Even though studies carried out in recent years demonstrate that male and female students have similar 

achievements in science and mathematics, it is seen that there is serious difference between men and women when their 

career preferences in STEM area are taken into account (Tan, Calabrese-Barton, Kang & O'Neill, 2013). As for the 

causes of the difference between men and women in the fields of science and mathematics, it could be stated that 

teachers do not recognize or encourage female students when these students want to speak in class; that teachers 

develop teaching strategies for male students; or that they tend to provide more feedback for male students (cited in 

Greenfield, 1997). Due to various reasons such as cultural pressure on the roles of men and women, influence of the 

man-dominant culture, lack of the female engineer role model and biological differences between men and women, 

women are behind men in terms of STEM career areas (Clark-Blickenstaff, 2005). All these reasons are thought to start 

within the family and to continue at school. It is reported that teachers’ direct male students towards STEM careers 

starting from early ages towards while they take female students away from these areas (Simon et. al., 2017). Both 

parents and teachers have great responsibilities for solving these problems. Also, the fact that the STEM awareness of 

the male and female preservice teachers participating in the present study did not differ depending on their gender is 

thought to be a promising finding. 

Lastly, the present study examined whether the preservice teachers’ STEM awareness differed with respect to their 

grade levels. The results revealed that grade level has no significant effect on preservice teachers STEM awareness. 

However, when we compare the mean scores of each grade, the preservice science and mathematics teachers’ STEM 

awareness’s differed depending on their grade levels whereas the preservice primary teachers’ scores were similar 

across all grades. Freshman, sophomore and senior preservice science teachers’ STEM awareness’s were similar and 

higher than the junior preservice science teachers. The reason for this result could be the fact that courses of science, 

mathematics and computer are dominant in the first and second-class levels in the department of Science Teaching. In 

addition, this result could also be due to the fact that the preservice science teachers are familiar with the engineering 

process and that these preservice science teachers believe in the need for engineering education for their field (Hacıoğlu, 

Yamak and Kavak, 2016; Marulcu and Sungur, 2012). The fact that junior preservice science teachers had low levels of 

STEM awareness could be explained with the fact that there are more teaching-based courses in third class. Accordingly, 

it could be stated that preservice teachers lack the ability to use the Science-Technology-Engineering and Mathematics 

areas together. When the related literature is examined, it is seen that preservice science teachers do not know much 

about STEM and that they even need related trainings (Bybee, 2010; Hudson, 2014; Katehi, Pearson and Feder, 2009). 

In addition, the reason why the science fourth class preservice teachers had high levels of STEM awareness is thought 

to be the influence of an optional course called “Project Preparation” given in this class level. Also, the fact that within 

the scope of this course, preservice teachers used their knowledge and skills regarding science-technology-engineering 

and mathematics in the process of putting forward a concrete product via their project studies might have increased their 

levels of STEM awareness. This result could also be due to the fact that the preservice teachers were aware of the 

existence of the science, technology, mathematics and engineering in all areas of daily life (Harkema, Jadrich and 

Bruxvoort, 2010). Moreover, the result in question could also be associated with the fact that the preservice teachers 

might have thought STEM education is a beneficial teaching and learning process both for themselves and for their 

students (Hsu, Purzer and Cardella, 2011; Marulcu and Sungur, 2012). 

In addition, it was found that the mathematics first class and fourth class preservice teachers had lower levels of STEM 

awareness when compared to second class and third class preservice teachers. This result is consistent with the result of 

another study carried out by Greenfield (1997) to investigate not only the attitudes of male and female students from 

different grade levels in three different schools towards the courses of science but also their academic achievements in 

these courses. In the study, Greenfield (1997) found that the attitudes of the participants towards STEM areas were 

lower at higher grade levels. In the present study, the fact that the secondary school second class and third-class 

preservice mathematics teachers had high levels of STEM awareness could be due to the fact that especially the 

third-class level included teaching-related courses and that the preservice teachers did teaching practices using the 

macro teaching method within the scope of these courses. Preservice teachers take the outcomes in the curriculum into 

consideration while teaching with the micro teaching technique. The preservice teachers might have had higher levels of 

STEM awareness as some of the learning outcomes in the mathematics curriculum are related to STEM education. In 

addition, this result might also be associated with the fact that preservice teachers believe in solving the current 

problems with the cooperation of a number of disciplines such as science, technology, mathematics and engineering 

(Moore, Stohlmann, Wang, Tank, Glancy and Roehrig, 2014). The fact that the mathematics first class preservice 

teachers had low levels of STEM awareness STEM could be explained with the fact that they did not know much about 

STEM education or about the learning areas in the mathematics curriculum and that they did not take any courses 

regarding teaching practices or the course of instructional technologies and material design. In addition, the fact that the 

mathematics fourth class preservice teachers had low levels of STEM awareness might have been attributed to the fact 
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that they focused more on the Public Personnel Selection Exam, which they would have to take to get employed after 

graduation. 

In present study, it was found that the primary school preservice teachers’ STEM awareness did not differ with respect 

to their grade levels. Based on this result, it could be stated that the primary school preservice teachers from all the four 

grade levels had similar STEM awareness. The fact that their STEM awareness did not differ among different grade 

levels could be associated with the variety of courses they took during their university education. In other words, this 

result might have been due to the fact that the preservice primary school teachers take numbers of different courses like 

science, mathematics, Turkish language, social science, history, geography and computer during their undergraduate 

education. The fact that there such teaching-based courses as science teaching, mathematics teaching and social science 

teaching especially in third class level allow primary school preservice teachers to be aware of learning areas of 

different curricula. This fact is thought to create positive influence on their STEM awareness. Therefore, it could be 

stated that primary school preservice teachers have high levels of STEM awareness regardless of their grade levels. 

To conclude, in order to reach 21st Century goals, governments, educators, and business world should work in harmony. 

The balanced involvement of each stakeholder is vital. If the governments aim to empower all individuals as life-long 

learners in today’s competitive world, they should start from the beginning. STEM education is thought to be the 

glorious solution to thrive in a global knowledge driven world. Teachers are key elements for successful STEM 

education thus we recommend future researchers to explore teachers’ STEM teaching integration intentions, skills and 

attitudes.  
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