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Abstract 

This study was conducted to find out the effects of STEM applications on students’ 

perceptions of science and engineering. The study was conducted with 26 7th graders in 

a secondary school in Samsun. One group pre test, post test experimental design was 

used in the study. During the process of STEM applications within the scope of the unit 

of electric energy, a form consisting of 12 open ended questions was used, analyzed and 

evaluated. When the data obtained were analyzed, it was found that as a result of STEM 

education, students’ perceptions of engineering changed positively, they were able to 

make more correct definitions of engineering and they were able to state the basic 

objectives of engineering. As a result of the applications, it was found that students 

were able to tell the elements of the engineering design process and the stages engineers 

follow while designing products and in addition they were able to express the 

importance of science for engineering while presenting the spiral relationship between 

the concepts of science-engineering-technology. Schools should allocate budget for 

STEM applications which will give students experiences about forming a sense of 

production, gaining skills related with hands, taking responsibilities and sharing and 

both students and teachers should be encouraged about STEM applications. 
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Introduction 

Since turning the information which is the basis of science into daily life and 

technology production require using the information about science, mathematics and 

engineering together, new education programs began to be renovated in this direction. 

According to Bybee (2010) the need felt for the complicated skills necessitated by 21st 

century and the difficulties encountered, the need for a work force that has personal skills and 

the need for variety in occupations show the insufficiency of the education standards of 90s. 

The skills individuals should have in 21st century, an innovation age in which use of 
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technology has increased fast and while the countries which produce information and 

technology have grown, the others have fallen behind, are listed as cooperation, creativity, 

communication, problem solving, analytical and algorithmic thinking (P21, 2015). These 

skills are in parallel with the skills of STEM education, which require the use of Science-

Technology-Engineering-Mathematics (STEM) disciplines together for today’s needs and 

aims to teach. Educators perceive and explain STEM in different ways. Besides helping 

students to understand how the tools they use in their daily lives work, STEM education 

should also develop students’ use of technology (Bybee, 2010). Today, concepts such as 

problem solving, innovation and cooperation, which are in the center of the world’s agenda 

and in the center of education policies, are embodied in STEM education.  

Scientific literacy requires technology production and use, reaching sources of 

information and making sense of scientific information correctly. This situation shows the 

importance of making students gain skills of science and engineering, which is one of the 

universal education targets of our day. Having background information about technology is 

one of the prerequisites of science literacy, which is among the targets of science education 

(Akçay et al., 2010). In addition, being literate requires knowing the features of scientific 

knowledge and having an idea about the ways scientific knowledge is formed and being able 

to assess scientific information one comes across (NRC, 1996; Bell, 2008; Aslan et al., 2009). 

In “Primary education institutions science lesson teaching program’ published by TTKB 

(2013), the following can be seen in the teaching of science”; 

The vision of science teaching program is “educating all students as scientifically 

literate individuals”. Science literate individuals who can research and question, give 

effective decisions, trust in themselves, make communicative research and do lifelong 

learning with an awareness of development have an understanding of the association 

between science and technology-society-environment and psychomotor skills (TTKB, 

2013,p.I). 

In STEM education, students are presented with experiences they will be active in 

through materials diversified with well-designed learning programs. Besides being creative, 

developing different solutions to new problems and presenting designs in cooperation, 

students are expected to present their ideas to their peers. Similarly, finding new ideas and 

exchanging information are prerequisites of engineering as well as science.  

While presenting new ideas, engineers make use of products of science and 

mathematics. Diagrams, graphs, models and products are more important than reading and 

writing for scientists in presenting their ideas (NRC, 2012). Besides these, scanning through 

resources by using information and finding the most suitable information for our problem, 

knowing how to use information and presenting the best design solution are indispensible 

parts of engineering skills. The expressions so far show how important and necessary each of 

the disciplines of science, technology, mathematics and engineering are for the others. 

According to Tübitak (2004) for the target of 2023, the vision should include educating 

individuals equipped with future occupations within the science and technology context of the 

future and it should include all the levels of our education system in order to be able to have 

the future technology.  

The objective of this study is to raise awareness about whether STEM applications 

change students’ perceptions about science and engineering and about how the cooperation of 

these areas which use and produce information can affect productivity.  
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Method 

The study was conducted with 26 7th graders in a secondary school in Samsun. 

During the process of 8-week long STEM applications developed within the scope of 7th 

grade unit of electric energy, a form consisting of 12 open ended questions Ercan (2014) was 

used to find out students’ information and perceptions about engineering, the data were 

analyzed and evaluated. One group pre test, post test experimental design was used in the 

study. The data were assessed according to 5 level grading score key given in Table 1 and 

analyzed with Wilcoxon Signed Rank Test for Paired Samples. 

Table 1. Graded scoring key for Engineering Discipline Information Form 

The criteria used in the assessment Point 

All the expectations about the question answered 4 

Most of the expectations answered ,however, there are mislearnings or lack of nowledge partly 3 

Some of the expectations answered, there are mislearnings or lack of nowledge 2 

There are too many mislearnings or lack of nowledge, very few expectations answered 1 

None of the expectations answered 0 

Results 

Engineering information form was conducted as pre-test and post-test and assessed 

separately to find out students’ perceptions and knowledge levels about engineering. 

Wilcoxon Signed Rank Test for Paired Samples results of pre-test and post-test scores for 

related samples (repeated measurements) are presented in Table 2.  

Table 2. Wilcoxon Signed Rank Test for Paired Samples results of EIF Pre-test, Post-test 

scores 

Post test-Pretest             n               Mean                  Sum of       z p 

Rank                   Rank 

Negative Ranks               0                .00                         .00                 4.46                   .000         

Positive Ranks               26            13.50                     26.00 

Equal                                0                 -                             -     

Pre-test and post-test forms conducted according to Wilcoxon Signed Rank Test for 

Paired Samples were assessed separately (table 3, table 4), the results obtained from both tests 

were assessed separately and the questions which showed differences were examined as stated 

below.  
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Table 3. Engineering Information Form Pre-test scores 
S

tu
d

en
t 

Q
u

es
ti

o
n

 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 

9 

 

10 

 

11 

 

12 

1 1 1 2 3 0 0 0 1 0 3 2 3 

2 1 4 0 0 4 0 2 3 0 3 0 2 

3 1 2 1 0 0 1 0 2 0 0 3 2 

4 1 3 0 0 0 2 1 2 3 4 0 0 

5 1 4 0 0 1 3 0 3 0 4 2 0 

6 1 4 4 2 1 2 2 2 1 2 0 2 

7 0 0 1 0 0 0 0 0 0 1 2 0 

8 0 3 4 2 1 2 1 1 0 0 0 2 

9 3 3 4 0 0 0 2 0 0 1 0 0 

10 0 2 0 0 0 1 2 0 0 0 0 0 

11 2 2 3 1 2 2 3 1 1 1 2 1 

12 0 2 0 0 0 2 1 1 0 2 1 0 

13 1 0 0 2 0 0 0 0 0 0 0 0 

14 3 1 0 2 1 1 1 0 1 0 0 0 

15 3 4 4 0 0 1 2 1 0 0 0 2 

16 2 3 0 0 0 2 3 2 1 2 2 0 

17 1 4 4 2 0 1 2 3 3 1 2 0 

18 1 3 1 0 1 2 1 0 0 0 2 2 

19 2 3 2 3 0 2 2 2 3 2 1 2 

20 0 1 0 0 0 0 0 0 0 0 0 2 

21 3 2 3 3 0 2 4 2 3 1 0 0 

22 3 2 2 0 0 0 0 3 0 1 0 0 

23 1 1 2 2 0 2 2 4 1 2 2 0 

24 3 2 2 0 1 2 3 4 1 3 0 0 

25 3 4 2 0 0 0 0 0 1 3 0 2 

26 3 0 2 0 0 0 0 2 0 0 0 2 

While there were no students who met all the expectations to the first question of the 

information form ‘What do you think engineer means?’, there were 8 students who answered 

most of the expectations but had mislearnings or lack of nowledge partly (S 9, 14, 15, 21, 22, 

24, 25, 26). There were 3 students who answered some of the expectations but had 

mislearnings or lack of nowledge (S11, 16, 19). There were 10 students who had too many 

mislearnings or lack of nowledge and who answered very few expectations (S 1, 2, 3, 4, 5, 6, 

13, 17, 18, 23). There were 5 students who did not meet any of the expectations (S7, 8, 10, 12, 

20).  

There were 6 students who met all the  expectations to the second question of the 

information form ‘Which fields of engineering can you think of? Can you list them?’ (S 2, 5, 

6, 15, 17, 25).  There were 6 students who answered most of the expectations but had 

mislearnings or lack of nowledge partly (S 4, 8, 9, 16, 18, 19). There were 6 students who 

answered some of the expectations but had mislearnings or lack of nowledge (S 4, 8, 9, 16, 

18, 19). There were 4 students who had too many mislearnings or lack of nowledge and who 

answered very few expectations (S 1, 14, 21, 23). There were 3 students who did not meet any 

of the expectations (S 7, 13, 26). 

There were 5 students who met all the  expectations to the third question of the 

information form ‘‘What do you think is the primary purpose in engineering?’(S 6, 8, 9, 15, 

17). There were 2 students who answered most of the expectations but had mislearnings or 

lack of nowledge partly (S 11, 21). ). There were 7 students who answered some of the 

expectations but had mislearnings or lack of nowledge (S 1, 19, 22, 23, 24, 25, 26). There 
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were 3 students who had too many mislearnings or lack of nowledge and who answered very 

few expectations (S 3, 7, 18). There were 9 students who did not meet any of the expectations 

(S 2, 4, 5, 10, 12, 13, 14, 16, 20). 

While there were no students who met all the expectations to the 4. question of the 

information form ‘Have you ever experienced an event in which you acted like an engineer in 

daily life? Can you describe this event?’ there were 3 students who answered most of the 

expectations but had mislearnings or lack of nowledge partly (S 1, 19, 21). There were 6 

students who answered some of the expectations but had mislearnings or lack of nowledge (S 

6, 8, 13, 14, 17, 23). There were 1 students who had too many mislearnings or lack of 

nowledge and who answered very few expectations (S 11). There were 16 students who did 

not meet any of the expectations (S 2, 3, 4, 5, 7, 9, 10, 12, 15, 16, 18, 20, 22, 24, 25, 26). 

There were 1 students who met all the  expectations to the 5. question of the 

information form ‘Do you consider yourself as an engineer? Why?’ (S 2). There were no 

students who answered most of the expectations but had mislearnings or lack of nowledge 

partly. There were 1 students who answered some of the expectations but had mislearnings or 

lack of nowledge (S 11). There were 6 students who had too many mislearnings or lack of 

nowledge and who answered very few expectations (S 5, 6, 8, 14, 18, 24). There were 18 

students who did not meet any of the expectations (S 1, 3, 4, 7, 9, 10, 12, 13, 15, 16, 17, 19, 

20, 21, 22, 23, 25, 26). 

While there were no students who met all the expectations to the 6. question of the 

information form ‘What does it mean that an engineering design process should be 

progressive, creative and repetitive?’ there were 1 students who answered most of the 

expectations but had mislearnings or lack of nowledge partly (S 5). There were 11 students 

who answered some of the expectations but had mislearnings or lack of nowledge (S 4, 6, 8, 

11, 12, 16, 18, 19, 21, 23, 24). There were 5 students who had too many mislearnings or lack 

of nowledge and who answered very few expectations (S3, 10, 14, 15, 17). There were 9 

students who did not meet any of the expectations (S1, 2, 7, 9, 13, 20, 22, 25, 26). 

There were 1 students who met all the expectations to the 7. question of the 

information form ‘Which stages do you think engineers follow while designing a product? 

Can you list them?’ (S 21). There were 3 students who answered most of the expectations but 

had mislearnings or lack of nowledge partly (S 11, 16, 24). There were 8 students who 

answered some of the expectations but had mislearnings or lack of nowledge (S 2, 6, 9, 10, 

15, 17, 19, 23). There were 5 students who had too many mislearnings or lack of nowledge 

and who answered very few expectations (S 4, 8, 12, 14, 18). There were 9 students who did 

not meet any of the expectations (S 1, 3, 5, 7, 13, 20, 22, 25, 26). 

There were 2 students who met all the expectations to the 8. question of the 

information form ‘Engineers define ‘criteria’ and ‘limitations’ while planning their design. 

What do you think limitations and criteria mean? Can you explain? (S 23, 24). There were 4 

students who answered most of the expectations but had mislearnings or lack of nowledge 

partly (S 2, 5, 17, 22). There were 7 students who answered some of the expectations but had 

mislearnings or lack of nowledge (S 3, 4, 6, 16, 19, 21, 26). There were 5 students who had 

too many mislearnings or lack of nowledge and who answered very few expectations (S 1, 8, 

11, 12, 15). There were 8 students who did not meet any of the expectations (S 7, 9, 10, 13, 

14, 18, 20, 25).  
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While there were no students who met all the expectations to the 9. question of the 

information form ‘Do criteria and limitations always support each other during engineering 

design process? What kind of a path should be followed if they contradict with each other?’ 

there were 4 students who answered most of the expectations but had mislearnings or lack of 

nowledge partly (S 4, 17, 19, 21). There were no students who answered some of the 

expectations but had mislearnings or lack of nowledge. There were 7 students who had too 

many mislearnings or lack of nowledge and who answered very few expectations (S 6, 11, 14, 

16, 23, 24, 25). There were 15 students who did not meet any of the expectations (S 1, 2, 3, 5, 

7, 8, 9, 10, 12, 13, 15, 18, 20, 22, 26). 

There were 2 students who met all the expectations to the 10. question of the 

information form ‘Do you think that engineering is necessary for science? Can you explain?’ 

(S 4, 5). There were 4 students who answered most of the expectations but had mislearnings 

or lack of nowledge partly (S 1, 2, 24, 25). There were 6 students who answered some of the 

expectations but had mislearnings or lack of nowledge (S 6, 12, 16, 19, 21, 26).  There were 6 

students who had too many mislearnings or lack of nowledge and who answered very few 

expectations (S 7, 9, 11, 17, 21, 22). There were 9 students who did not meet any of the 

expectations (S 3, 8, 10, 13, 14, 15, 18, 20, 26). 

While there were no students who met all the expectations to the 11. question of the 

information form ‘Can you assess the association between technology and engineering and 

science and technology?’ there were 1 students who answered most of the expectations but 

had mislearnings or lack of nowledge partly (S 3). There were 8 students who answered some 

of the expectations but had mislearnings or lack of nowledge (S 1,5, 7, 11, 16, 17, 18, 23). 

There were 2 students who had too many mislearnings or lack of nowledge and who answered 

very few expectations (S 12, 19). There were 15 students who did not meet any of the 

expectations (S 2, 4, 6, 8, 9, 10, 13, 14, 15, 20, 21, 22, 24, 25, 26). 

While there were no students who met all the expectations to the 12. question of the 

information form ‘Do you think that the engineering design process can have more than one 

ways for correct results? Can you explain?’ there were 1 students who answered most of the 

expectations but had mislearnings or lack of nowledge partly (S 1). There were 14 students 

who answered some of the expectations but had mislearnings or lack of nowledge (S 4, 5, 7, 

9, 10, 12, 13, 14, 16, 17, 21, 22, 23, 24). There were 1 students who had too many 

mislearnings or lack of nowledge and who answered very few expectations (S 11). There 

were 14 students who did not meet any of the expectations (S 4, 5, 7, 9, 10, 12, 13, 14, 16, 17, 

21, 22, 23, 24). 
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Table 4. Engineering Information Form Post-test scores 
S

tu
d

en
t 

Q
u

es
ti

o
n

 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 

9 

 

10 

 

11 

 

12 

1 2 2 2 2 4 3 3 3 3 3 2 2 

2 3 3 4 4 4 4 2 2 2 3 4 4 

3 4 2 3 2 1 1 3 2 3 2 2 4 

4 4 2 4 2 3 2 4 2 3 4 4 3 

5 4 4 4 4 4 4 3 3 3 1 0 4 

6 4 4 4 4 4 4 3 3 3 4 0 2 

7 3 3 4 4 4 3 2 3 2 4 2 3 

8 1 4 3 4 4 4 3 4 1 4 4 4 

9 3 4 4 4 4 4 3 4 4 4 2 4 

10 1 3 4 0 4 2 2 3 3 2 0 0 

11 3 4 4 4 4 4 4 3 2 2 3 3 

12 4 4 4 4 4 4 3 3 3 3 4 3 

13 1 4 0 2 4 2 1 2 1 3 2 2 

14 4 3 2 4 3 2 3 2 3 2 2 3 

15 3 4 4 4 4 4 2 3 2 1 0 4 

16 4 4 4 4 0 4 2 4 3 1 2 2 

17 4 4 2 4 4 4 3 4 2 2 2 4 

18 2 4 2 0 3 3 1 2 1 4 2 4 

19 4 4 4 4 0 3 1 4 4 3 2 4 

20 2 3 2 3 3 3 3 2 2 3 2 4 

21 4 3 4 4 2 3 4 4 3 2 2 3 

22 4 4 4 4 4 4 3 4 3 3 2 4 

23 4 2 2 4 3 2 2 4 3 4 1 3 

24 4 3 4 4 4 4 3 3 0 4 4 4 

25 4 4 4 4 4 4 3 4 4 2 4 4 

26 3 3 3 2 2 4 2 3 3 1 0 2 

There were 14 students who met all the expectations to the first question of the 

information form ‘What do you think engineer means?’ (S 3, 4, 5). There were 6 students who 

answered most of the expectations but had mislearnings or lack of nowledge partly (S 2, 7, 9). 

There were 3 students who answered some of the expectations but had mislearnings or lack of 

nowledge (S 1, 18, 20). There were 3 students who had too many mislearnings or lack of 

nowledge and who answered very few expectations (S 8, 10, 13). There were no students who 

did not meet any of the expectations.  

There were 14 students who met all the  expectations to the second question of the 

information form ‘Which fields of engineering can you think of? Can you list them?’ (S 5, 6, 

8, 9, 11, 12, 13, 15, 16, 17, 18, 19, 22, 25).  There were 8 students who answered most of the 

expectations but had mislearnings or lack of nowledge partly (S 2, 7, 10, 14, 20, 21, 24, 26). 

There were 4 students who answered some of the expectations but had mislearnings or lack of 

nowledge (S 1, 3, 4, 23). There were no students who had too many mislearnings or lack of 

nowledge and who answered very few expectations, who did not meet any of the 

expectations. 

There were 16 students who met all the  expectations to the third question of the 

information form ‘What do you think is the primary purpose in engineering?’(S 2, 4, 5, 6, 7, 

9, 10, 11, 12, 15, 16, 19, 21, 22, 24, 25). There were 3 students who answered most of the 

expectations but had mislearnings or lack of nowledge partly (S 3, 8, 26). There were 6 

students who answered some of the expectations but had mislearnings or lack of nowledge (S 

1, 14, 17, 18, 20, 23). There were no students who had too many mislearnings or lack of 
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nowledge and who answered very few expectations. There were 1 students who did not meet 

any of the expectations (S 13). 

There were 18 students who met all the expectations to the 4. question of the 

information form ‘Have you ever experienced an event in which you acted like an engineer in 

daily life? Can you describe this event?’  ( S 2, 5, 6, 7, 8, 9, 11, 12, 14, 15, 16, 17, 19, 21, 22, 

23, 24, 25). There were 1 students who answered most of the expectations but had 

mislearnings or lack of nowledge partly (S 20). There were 5 students who answered some of 

the expectations but had mislearnings or lack of nowledge. (S 1, 3, 4, 13, 26). There were no 

students who had too many mislearnings or lack of nowledge and who answered very few 

expectations. There were 2 students who did not meet any of the expectations (S 10, 18). 

There were 16 students who met all the  expectations to the 5. question of the 

information form ‘Do you consider yourself as an engineer? Why?’ (S 1, 2, 3, 4, 5, 6, 7, 8, 9, 

10, 11, 12, 13, 15, 17, 22, 24, 25). There were 5 students who answered most of the 

expectations but had mislearnings or lack of nowledge partly( S 4, 14, 18, 20, 23). There were 

2 students who answered some of the expectations but had mislearnings or lack of nowledge 

(S 21, 26). There were 1 students who had too many mislearnings or lack of nowledge and 

who answered very few expectations (S 3). There were 1 students who did not meet any of the 

expectations (S 16). 

There were 14 students who met all the expectations to the 6. question of the 

information form ‘What does it mean that an engineering design process should be 

progressive, creative and repetitive?’ there were 1 students who answered most of the 

expectations but had mislearnings or lack of nowledge partly (S 2, 5, 6, 8, 9, 11, 12, 15, 16, 

17, 22, 24, 25, 26). There were 5 students who answered some of the expectations but had 

mislearnings or lack of nowledge (S 4, 10, 13, 14, 23). There were 1 students who had too 

many mislearnings or lack of nowledge and who answered very few expectations (S 3). There 

were no students who did not meet any of the expectations. 

There were 3 students who met all the expectations to the 7. question of the 

information form ‘Which stages do you think engineers follow while designing a product? 

Can you list them?’ (S 4, 11, 21). There were 13 students who answered most of the 

expectations but had mislearnings or lack of nowledge partly (S 1, 3, 5, 6, 8, 9, 12, 14,17, 20, 

22, 24, 25). There were 7 students who answered some of the expectations but had 

mislearnings or lack of nowledge (S 2, 7, 10, 15, 16, 23, 26). There were 3 students who had 

too many mislearnings or lack of nowledge and who answered very few expectations (S 13, 

18, 19). There were no students who did not meet any of the expectations. 

There were 9 students who met all the expectations to the 8. question of the 

information form ‘Engineers define ‘criteria’ and ‘limitations’ while planning their design. 

What do you think limitations and criteria mean? Can you explain? (S 8, 9, 16, 17, 19, 21, 22, 

23, 25). There were 10 students who answered most of the expectations but had mislearnings 

or lack of nowledge partly (S 1, 5, 6, 7, 10, 11, 12, 15, 24, 26). There were 7 students who 

answered some of the expectations but had mislearnings or lack of nowledge (S 2, 3, 4, 13, 

14, 18, 20). There were no students who had too many mislearnings or lack of nowledge and 

who answered very few expectations, who did not meet any of the expectations.  

There were 3 students who met all the expectations to the 9. question of the 

information form ‘Do criteria and limitations always support each other during engineering 
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design process? What kind of a path should be followed if they contradict with each other?’ ( 

S9, 19, 25). There were 12 students who answered most of the expectations but had 

mislearnings or lack of nowledge partly (S 1, 3, 4, 5, 6, 10, 12, 16, 21, 22, 23, 26). There were 

6 students who answered some of the expectations but had mislearnings or lack of nowledge( 

S 2, 7, 11, 15, 17, 20). There were 3 students who had too many mislearnings or lack of 

nowledge and who answered very few expectations (S 8, 13, 18). There were 1 students who 

did not meet any of the expectations (S 24). 

There were 8 students who met all the expectations to the 10. question of the 

information form ‘Do you think that engineering is necessary for science? Can you explain?’ 

(S 4, 6, 7, 8, 9, 18, 23, 24). There were 7 students who answered most of the expectations but 

had mislearnings or lack of nowledge partly (S 1, 2, 12, 13, 19, 20, 22). There were 7 students 

who answered some of the expectations but had mislearnings or lack of nowledge (S 3, 10, 

11, 14, 17, 21, 25).  There were 4 students who had too many mislearnings or lack of 

nowledge and who answered very few expectations ( S 5, 15, 16, 26).There were no students 

who did not meet any of the expectations. 

There were 6 students who met all the expectations to the 11. question of the 

information form ‘Can you assess the association between technology and engineering and 

science and technology?’( S 2, 4, 8, 12, 24, 25). There were 1 students who answered most of 

the expectations but had mislearnings or lack of nowledge partly (S 11). There were 13 

students who answered some of the expectations but had mislearnings or lack of nowledge (S 

1, 3, 7, 9, 13, 14, 16, 17, 18, 19, 20, 21, 22). There were 1 students who had too many 

mislearnings or lack of nowledge and who answered very few expectations (S 23). There 

were 5 students who did not meet any of the expectations (S 5, 6, 10, 15, 26). 

There were 13 students who met all the expectations to the 12. question of the 

information form ‘Do you think that the engineering design process can have more than one 

ways for correct results? Can you explain?’(S 2, 3, 5, 8, 9, 15, 17, 18, 19, 20, 22, 24, 25). 

There were 7 students who answered most of the expectations but had mislearnings or lack of 

nowledge partly (S 4, 7, 11, 12, 14, 21, 23). There were 5 students who answered some of the 

expectations but had mislearnings or lack of nowledge (S 1, 6, 13, 16, 26). There were no 

students who had too many mislearnings or lack of nowledge and who answered very few 

expectations. There were 1 students who did not meet any of the expectations (S 10). 

Discussion 

Engineering has become inevitable for technology production which makes people’s 

lives easier and the whole of which is the product of sciences and thus in the last decade 

science, technology and engineering have begun to be taught together in all education 

programs. Since the transformation of this union depended on some calculations, mathematics 

had to be in this union inevitably. Based on these thoughts, STEM applications, a very 

important teaching approach, began to become widespread. In line with these views, our study 

tested the changes in 7th graders’ perceptions of engineering before and after STEM 

applications.  

According to the analysis results of Wilcoxon Signed Rank Test for Paired Samples, 

there is a significant difference between the pre-test and post-test scores of the engineering 

information test conducted before and after the applications, z=4.46, p<.05. When the average 
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and total of difference scores were taken into consideration, the difference was found to be in 

favor of positive ranks, that is pre-test scores. According to these results, it can be said that 

STEM applications have a significant effect on developing students’ levels of information 

about engineering positively. In parallel with our study, in their study they conducted with 5th 

graders, Gülhan and Şahin (2016) stated that students developed positive attitudes and 

perceptions about engineering as a result of STEM applications.  

When the pre-test and post-test answers of the first question in the form ‘What do you 

think engineer means?’ were compared, it was found that while none of the students met all 

the expectations in the pre-test, the answers of more than half of the students (14 out of 26) 

differed to meet all the expectations in the post-test. When these results are taken into 

consideration, low perceptions of students about engineering although they are in contact with 

engineering products in every field of their lives and the fact that they cannot define 

engineering is an important problem which shows that they are educated in a parrot fashion 

and they cannot use information. In their study, Coştu, Ünal and Ayas (2007) emphasized the 

importance of association information with Daily life in science education and thus the 

importance of educating individuals who can use information. In addition, since teaching 

methods which enable interdisciplinary information transfer were not used until recently, the 

students were not expected to realize these and as a conclusion, students could not structure 

science with engineering, mathematics or with its social dimension. However, science should 

be addressed with technology and social development which occurs as a result of using 

technology. As a result of our applications, more than half of our students began to perceive 

science so and they began to make correct definitions (Table 4).  

As in the first questions, the answers to the third question ‘What do you think is the 

primary purpose in engineering?’ were found to be insufficient in the pre-test and the answers 

that met the expectations were found to increase significantly after the applications. When 

these results are taken into consideration, it was concluded that students are inclined to STEM 

applications and that they can be used widely especially in science education. In his study 

about STEM applications in science education, S. Gencer (2015) stated that students’ 

excitement and curiosity increased during the applications, which was in parallel with our 

results.  

When the answers to the question ‘Which fields of engineering can you think of? Can 

you list them?’ were analyzed, it was found that while the number of students who met all 

expectations in the pre-test was 6, the number of students increased to 14 in the post-test. 

Similar to the questions examined above, students made definitions with their information in 

daily life and they had more perceptions about civil engineering than other fields. However, 

we see engineering in most of the technological products that make life easier. It seems 

difficult for a student who cannot think of this and who has not been educated thus to make 

definitions or to act like an engineer. Thus, it should be considered normal for no student to 

meet all of the expectations with their answers to the question ‘Have you ever experienced an 

event in which you acted like an engineer in daily life? Can you describe this event?’. After 

STEM applications, students both realized their states about engineering in their daily lives 

and began to give examples from their own behaviors and their activities. This situation 

shows that students cannot realize that they have the necessary experiences for being an 

engineer in daily life. In their study, Yılmaz, Türkoğuz and Şahin (2014) stated that one of the 

most important goals of education is to prepare students to life and to enable them to explain 

the situations they meet in daily life.  
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Similarly, while the number of students who met all the expectations in question ‘Do 

you consider yourself as an engineer? Why?’ is 1 in the pre-test, this number increased to 16 

in post-test. Especially the students who presented good products physically as a result of 

applications stated that they saw themselves as engineers. In a study conducted with 7th 

graders, Gencer (2015) emphasized the importance of design-based applications in 

developing students’ carrier awareness. Moore and Richards (2012) also state that students’ 

occupation choices can be led by STEM applications.  

While none of the students met all the expectations to the question ‘What does it mean 

that an engineering design process should be progressive, creative and repetitive?’ in pre-test, 

16 students met all the expectations in post-test. A great majority of students who made 

designs with their engineering experiences during the process were able to define the features 

of engineering design process. While there was only 1 student in pre-test who could meet all 

the expectations to the question ‘Which stages do you think engineers follow while designing 

a product? Can you list them?’, there were 16 students in post-test who could meet all the 

expectations or had mislearnings partly. Mislearnings in students’ answers are the expression 

of some stages in a switched order. 5 stage engineering design process put forward by 

Wendell et al. (2010) was used during STEM applications. We can accept the mislearnings as 

normal since engineering design process is a new situation for students.  

While there were 2 students in pre-test who could meet all the expectations to the 

question ‘Engineers define ‘criteria’ and ‘limitations’ while planning their design. What do 

you think limitations and criteria mean? Can you explain?’, there were 19 students in post-test 

who could meet all the expectations or had mislearnings partly. The concepts of criteria and 

limitation were the most difficult concepts for students to understand. The reason for this is 

thought to be the fact that students saw these concepts for the first time. Similarly, while there 

were no students in pre-test who met all the expectations to the question ‘Do criteria and 

limitations always support each other during engineering design process? What kind of a path 

should be followed if they contradict with each other?’, there were 15 students in post-test 

who could meet all the expectations or had mislearnings partly. While it was not seen possible 

for students who did not have engineering experiences to answer such a question correctly, a 

great number of students made explanations by setting out from their experiences in the 

process.  

While there were 2 students in pre-test who could meet all the expectations to the 

question ‘Do you think that engineering is necessary for science? Can you explain?’, there 

were 8 students in post-test who could meet all the expectations. In their study, Richardson 

and Houston (2006) stated that students could make stronger associations with the positive 

increase about science with STEM. While there were no students in pre-test who met all the 

expectations to the question ‘Can you assess the association between technology and 

engineering and science and technology?’, there were 6 students in post-test who could 

answer all the questions correctly. We can say that students began to realize the integrated 

association between science-technology-engineering. NRC (2012) emphasizes the importance 

of students and teachers associating the concepts of science, technology and engineering. 

While there were no students in pre-test who met all the expectations to the question ‘Do you 

think that the engineering design process can have more than one ways for correct results? 

Can you explain?’, there were 13 students in post-test who could answer all the questions 

correctly and 7 students who gave incorrect answers. The fact that majority of students made 

correct explanations shows that they realized their friends in other groups presented solutions 

with different designs. Different solutions to the same problem correspond to 21st century 
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skill creativity concept. Even students’ realizing that they can develop different solutions is 

seen as a very important development.  

Increase in students’ knowledge about engineering and the positive increase in their 

thoughts about engineering are seen as prerequisites for countries’ goal of a producing 

society. Especially the most successful or the smartest students choosing these occupations is 

seen as the key of becoming one of the strongest and most producing countries. The rates of 

choosing STEM occupations for the most successful thousand students in the university exam 

decreased gradually each year and stayed within fixed rated since 2012  (Akgündüz, 2016). 

This situation brings to mind the question of what can be done to make successful students 

develop an interest in STEM occupations. STEM education has the characteristics that can 

arouse this interest.  

A student who starts secondary school in Turkey is expected to start university 8 years 

later and start the occupation 12 years later. We believe that for the students who are expected 

to choose STEM occupations at university, secondary school should be assessed as critical 

period to arouse interest and curiosity and these applications should be focused on. This 

situation will cause students to be more successful and more productive besides helping 

students with a specific potential to choose an occupation. We believe that with the 

application of information in daily life, students will be able to change their perceptions about 

science and engineering. STEM, which has been widely applied in the whole world especially 

within the last decade, should be made widespread and applied in all schools of our country. 

In line with this view, Bybee (2010), Corlu, M.S., Capraro, R.M., Capraro, M.M. (2014), 

Gülhan and Şahin (2016) emphasized the importance of making STEM education more 

widespread in their studies.  
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