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Abstract—Engineering education plays a prominent role 

in the development of technologies, society, nation, 

production, economy and employment. It is the art of 

applying scientific and mathematical principles, and 

experience to produce a technical product or system to 

meet out a specific need in the society. Based on the 

literature, it was thought that implementation of a 

cooperative project-based education on electrical-

electronics engineering students could contribute to their 

basic engineering skills, their cooperative learning, and 

their attitudes towards engineering education and 

occupation. The aim of this study was to reveal the effect 

of project-based cooperative studio studies on the 

occupational basic skills of electrical-electronics 

engineering students, cooperative learning, and their 

attitudes towards engineering occupation. The research is 

designed to be a study that is half-experimental and half-

quantitative study and was composed of 42 students. 

Within the research, project-based cooperative studio 

studies were utilized by the experimental group while the 

control group had similar course requirements for six 

weeks, but their practice solely included the content of 

the Lab II course in the official curriculum. The resulting 

data was gathered using the Basic Electronics Skills Self-

Effacement Scale, the Scale for Attitude towards 

Cooperative Learning, and the Scale for Attitude towards 

Engineering and Engineering Education. The results 

indicate that the project-based cooperative studio studies 

are contributing more meaningfully to students’ 

intermediate level electronics skills, and their attitudes 

towards cooperative learning and towards engineering 

occupation. 

 

Index Terms—Project-based learning, cooperative 

learning, occupational attitudes, basic electronics skills, 

engineering education. 

 

I.  INTRODUCTION 

According to Dahiya and Nehra [1] engineering 

education plays a prominent role in the development of 

technologies, society, nation, production, economy and 

employment. It is the art of applying scientific and 

mathematical principles, and experience to produce a 

technical product or system to meet out a specific need in 

the society [1]. In this context the foundation of the 

programming of engineering education is to bring a 

theoretical foundation and the basic skills of specific 

engineering areas together, fundamental engineering 

formation consists of engineering mathematics, general 

physics, general chemistry related to the area, drawing, 

and other fundamental courses designed to enhance 

innovative thinking. Occupational basic skills include 

laboratory implementations of the given theoretical 

courses. The laboratory implementations for enabling 

theoretical knowledge are very important during the 

engineering education process. The laboratory courses 

introduce these skills are traditionally conducted in a 

manner such that a predefined task is assigned to the 

students, and most of the time guidance is left to the 

teaching assistants. Yet, it is essential to plan these very 

important implementations better and more efficiently. It 

is a fact that engineers are constantly obliged to work on 

projects with project groups during their occupational 

development; thus, utilization of cooperative learning and 

project-based learning approaches can make a 

considerable contribution to the development of basic 

engineering skills and project-based and cooperative 

working skills. Cooperative learning enables students to 

maintain a constant level of engagement and connect 

their knowledge with the outside world [2]. In their study, 

Justus and Sirajudin [3] concluded that the project-based 

teaching-learning program can be applied in small and 

medium-sized developmental units. 

Based on the above, it was thought that implementation 

of a cooperative project-based education on electrical-

electronics engineering students could contribute to their 

basic engineering skills, their cooperative learning, and 

their attitudes towards engineering education and 

occupation; for this reason, the aim of this study is to 

reveal the effect of project-based cooperative studio 

studies on the basic occupational skills of Electrical-

Electronics Engineering students, on cooperative learning, 
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and their attitudes towards the engineering occupation.  

The later part of the paper is organized in the following 

way. In the II. Section, project-based learning and 

cooperative learning related studies in the literature. are 

summarized. In the III. Section, the pattern, study group, 

data collection tools, experimental process and data 

analysis methods used in the research is described. In the 

IV. section, the findings and Interpretation obtained from 

the analyses made on the collected data were discussed. 

In the last section, the results were discussed. 
 

II.  RELATED WORKS 

In the literature, there are studies on the positive effects 

of cooperative learning on the academic success of 

students and on their social development, thinking ability, 

self-confidences, learning skills, metacognition levels, 

problem solving abilities, positive attitude towards 

studying in a group, positive attitude towards learning 

and their courses, and internal motivations. [4-13]. There 

are some requirements for each learning method to be 

successful. The success of cooperative learning is 

dependent on the contributions of each member of the 

group activity. Some important requirements for an 

effective cooperative learning environment are positive 

interdependence, personal commitment and equal 

personal contribution [9, 12]. In the literature, it is stated 

that the students are reluctant to actively participate in 

group studies, and this situation is worrisome in terms of 

the success of cooperative learning process [9, 14]. 

Sometimes only a few eager students undertake the work 

at hand, and the rest of the students thus evade their 

responsibilities. In such situations, it becomes very 

difficult to evaluate the personal contributions of the 

students to the group product. In such circumstances, the 

difficulties in evaluating group members individually can 

become one of the biggest problems in front of the 

cooperative learning activities in the classroom [9]. In a 

study by Korkmaz and Yeşil [14], they state that the 

fundamental reason underlying the unwillingness to 

participate in group studies is this situation. This situation 

may also negatively affect the three provisions that play a 

key role in the success of cooperative learning. This 

problem can be solved if each group member contributes 

equally. According to Beltadze [15] for the success of the 

group it is desirable that the sympathy of the teacher was 

expressed for the absolute majority of the members of the 

group and the lesser are others much more is the benefit 

of a pedagogue and of the group itself. So as again with 

allowance of the human validities, existence even of one 

student in the group of so called second category 

influences on the successes of the whole group. To make 

student activities easier and to develop the cooperative 

activities in a constructivist perspective parallel to the 

modern educational approaches, internet-based 

information technologies offer several tools [16]. 

According to Altun [17] the cooperation learning 

environment of the study provided cooperative learning 

environment, supported permanent learning, provided 

opportunities to be successful, contributed to the 

development of social and personal skills, but caused 

students to worry as it requires students to be successful 

at all stages. In the literature it is possible to come across 

many researches that support the findings. It has been 

found out that cooperative learning has important effects 

on improving academic achieve of students [18-20], and 

developing motivation [21, 22], and improving 

collaborative working ability [23]. 

 There are many studies in the literature about the 

effectiveness of project-based learning which develops 

advanced cognitive skills of the participating students 

including problem solving, decision-making, etc., and it 

enables their feeling of responsibility through their 

physical and social environments [24]. Furthermore, 

project-based learning may create and enhance the 

students’ thinking skills. The students’ active 

participation in the project process helps them form their 

own opinions and reveal their perspectives [25].   

Hamurcu [26] expresses the advantages of project-

based education approach as follows:  
 

 Enhancing and enriching the learning skills of the 

students. 

 Providing lifelong learning.  

 Ensuring participation in group works and 

cooperation-based learning activities.  

 Suggesting many ways for the students to reflect 

their knowledge and participate. 

 Allowing the usage of different dimensions of the 

intelligence (kinesthetic, spatial, logic, language 

vb.) Gives meaningful information to the family, 

teacher and school management about the student. 

Students associate the products they produce in 

real life with their performances. 

 Developing problem solving skills and problem-

based learning skills. 

 Finding an opportunity to apply the knowledge 

they obtain via projects on different topics.  
 

Project-based learning gives students various skills, 

according to Vatansever Bayraktar [27]. These include:  

 

 Vital Skills: managing a meeting, preparing a 

budget, planning, etc. 

 Technology Using Skills: using information 

technologies 

 Cognitive Process Skills: decision-making, critical 

thinking skills, problem solving  

 Self-Control Skills: building aims, organizing the 

operations, time-management  

 Attitudes: interest in learning, curiosity through 

the education for the future 

 Tendencies: self-control, feeling of success 

 Beliefs: self-sufficiency  

 

Project based learning is one of the most important 

strategies for active learning [28]. In addition, Project 

based learning is an innovative approach where students 

drive their own learning through inquiry, standards 

alignment, and collaborative research [29, 30]. Research 
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conducted by Nielsen et al. [31] found that project-based 

learning is an effective teaching model for engineering 

education students. The engineering students were able to 

achieve process skills and reported felt more motivated to 

learn actively engage the outside sources to accomplish 

the requirements of the Project [28]. It has been found out 

that project-based learning has important effects on 

students’ academic achievement [32, 33], and to students’ 

individual learning [34], and students’ motivation, their 

capability in problem solving and their learning 

achievement [35].  

A. Problem Sentence 

Do project-based cooperative studio studies have any 

effects on the electrical-electronics engineering students’ 

occupational basic skills, cooperative learning, and 

attitudes towards engineering occupation of? 

B. Sub-problems 

(1) Are the groups equal in terms of their basic 

engineering skills, attitudes towards cooperative 

learning, and engineering occupation before 

implementation?  

(2) Do project-based cooperative studio studies make a 

more meaningful contribution to the basic 

electronics skills of the students than the traditional 

method?  

(3) Do project-based cooperative studio studies make a 

more meaningful contribution to the attitudes of the 

students towards cooperative learning than the 

traditional method?  

(4) Do project-based cooperative studio studies make a 

more meaningful contribution to the attitudes of the 

students towards engineering and engineering 

education than the traditional method?  

 

III.  METHODS 

A. Research Design 

This study is a pre-test/post-test control grouped half-

experimental and quantitative character study. The 

graphical projection of the test model used in the research 

is as follows: 

Table 1. Experimental Design 

Groups Pretest Experimental manipulation Posttest 

Experimental Group  Basic Electronics Skills Self-

Efficacy Scale  

 Attitude Scale towards 

Cooperative Learning  

 Attitude Scale towards 

Engineering and Engineering 

Education 

Project-based cooperative studio 

studies 
 Basic Electronics Skills Self-

Efficacy Scale  

 Attitude Scale towards 

Cooperative Learning 

 Attitude Scale towards 

Engineering and Engineering 

Education Control Group Traditional Laboratory 

application 

 

B. Study Group 

42 students, 11 females and 31 males, continuing their 

3rd year in the Amasya University Faculty of Technology 

Electrical-Electronics Engineering, constitute the study 

group of this research. All participants were volunteers. 

Distribution of the students in the study groups is 

summarized in Table 2.  

Table 2. Distribution of Study Groups with respect to Gender  

Groups Male Female Total 

Test group 3 19 22 

Control Group 8 12 20 

Total 11 31 42 

C. Experimental Process 

Experimental Group: The experimental group was 

divided into five groups each consisting of four people 

and designed as project groups. Before implementation, 

the students are given methodological information about 

the implementation.  

The experiment was implemented in the Faculty of 

Technology Robotics Laboratory. In the first stage of the 

implementation, the project-based cooperative learning 

implementation and the expectation from the students 

were explained, and students volunteered to build 

cooperative learning groups. After that, each group drew 

lots for one of the following projects as a task: hexacopter, 

3-D printer, mini sumo, and line follower. Students were 

introduced to the projects and examples and then were 

tasked with completing the following stages: 

 

 Gather detailed information related to the project 

 Detect the necessary materials for the project 

 Build the circuit schematic 

 Designate specifically how the project will be 

done  

 Present the project  

 Acquire circuit components and design after 

approval of the project 

 Do programming and controls 

 Activate and run the project 

 

At each step of the project-based learning process 

summarized above, the students were provided with 

guidance but there was no direct interference. The 

projects lasted six weeks, but the amount of weekly study 

hours was left entirely to the individual groups’ decision. 

The products resulting from the project studies are 

presented in Figure 1. 
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Fig.1. Products generated by the project studies  

Control Group: A similar implementation was applied 

to the control group for six weeks, but their 

implementation is included in only the content of Lab II 

course in the official curriculum. The implementations in 

the course content include experiments to be done 

individually and with group, and the experiment reports 

prepared after the experiments are done. In this course, 

the following predefined experiments were done:  
 

 Amplifier with transistor experiment  

 DC and AC FET analysis experiment 

 OPAMP (Operational Amplifiers) experiment 

 555 IC application 

 Oscillator (Wien Bridge asc) experiment 

D. Data Collection Tool 

a. Basic Electronics Skills Self-Efficacy Scale: This 

scale is a BESS five- degree Likert-type scale consisting 

of 19 items that can be gathered under two factors. The 

factors were named regarding the general characteristics 

of the items under them. When the skill groups were 

analysed under this frame, Factor 2 includes basic 

electronics skills (eigenvalue: 2,384, announced 

variance: %25,8) and Factor 1 includes intermediate level 

skills (eigenvalue: 7,633, announced variance: %26,9). 

Basic level skills involve the fundamental courses that the 

students take in their first year and the fundamental 

practices they perform in their second year; intermediate 

level skills involve the more complicated skills that the 

students acquire in the third year of their education. Basic 

and intermediate level skills are common skills; therefore, 

they are involved in this scale.  

The validity of the scale was analysed via two different 

methods, factor analysis and distinctiveness 

characteristics. To evaluate how much each item on the 

scale can measure the factor they belong to, item total 

factor correlations and corrected correlations are 

calculated on the data. According to the acquired values, 

each item and each factor in the scale are found to serve 

the run of the scale and the aim to scale the desired 

facility at a meaningful level. In addition, the t value 

related to the differences between the top 27% and 

bottom 27% groups was analysed, and the item 

distinctiveness’s was researched, and it was detected that 

the distinctiveness of both of the run-of the scale and 

each of the items is high; in other words, it was detected 

that each item is distinctive at the desired level. Internal 

consistency coefficients are calculated using two 

congruent halves (0.880), Cronbach Alpha (0.915), the 

Sperman-Brown (0.878) formula, and the Guttmann split-

half reliability formula (0.753). With these values 

calculated, it was concluded that the scale could make 

reliable scaling. 

b. Attitude Scale towards Cooperative Learning: To 

scale the cooperative learning-based attitudes of the 

students, the Scale for Attitude towards Cooperative 

Learning developed by McLeish [36] and adapted to 

Turkish by Altun and Korkmaz [37] was used. According 

to the adaptation analysis done by Altun and Korkmaz 

[37], the scale consists of eight items, is one-dimensional, 

and of type five-degree Likert. This one dimension 

explains 60,217% of the total variance. The internal 

consistency coefficient is 0.883 (Cronbach’s Alpha). 

Thus, it is seen that this is a valid and reliable scale that 

can reveal the students’ attitudes towards cooperative 

learning in the Turkish culture.  

c. Attitude Scale towards Engineering and Engineering 

Education: In this study, in order to scale the students’ 

attitudes towards the occupation of engineering and the 

engineering education they receive, the Scale for Attitude 

Towards Engineering and Engineering Education (EEAS), 

which was developed and tested in terms of reliability 

and validity by Korkmaz, Kösterelioğlu, & Kara [38] was 

used. EEAS is a five-degree Likert-type scale and 

consists of 17 items that can be grouped under two 

factors. Under the first factor, “Attitude towards the 

Engineering Occupation,” nine items are grouped, and 

under the second factor “Attitude towards Engineering 

Education,” eight items are grouped. The rotated factor 

loads of each item are between 0.525 and 0.803. When 

the contribution of each factor to the announced variance 

was calculated, the first factor was seen to contribute 

23.07% (eigenvalue: 5.812), and the second factor was 

found to contribute 21.286% (eigenvalue: 1.728). The 

Cronbach Alpha internal consistency coefficient of the 

scale is 0.765 for the first factor, 0.769 for the second 

factor, and 0.853 for the whole scale. 

E. Analysis of Data 

The scores obtained in from the answers that the data 

collection tools gave to the five-degree Likert scales did 

not display a standard characteristic because of the 

difference in the item numbers of the sub-factors. For this 

reason, the transformation of these points to standard 

points, with the lowest 20 and highest 100, was 

considered appropriate. The data gathered was analysed 

using arithmetic mean, standard deviation, and t and 

Anova analysis.  

 

IV.  FINDINGS AND INTERPRETATION 

A. Findings about the Equality of the Groups before 

Implementation  

It is shown in Table 3 whether the groups are equal in 

terms of basic electronics skills and their attitudes 
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towards engineering and engineering education before 

implementation of the study. 

 

Table 3. Findings as Regards the Equivalence of Groups 

Variables N 𝐗 S.S t df p 

Intermediate Electronic Skills 
Control Gr 20 39.6 9.4 

-3.179 

40 

0.003 
Test Gr 22 56.5 22.1 

Basic Level Electronic Skills 
Control Gr 20 55.9 21.7 

-1.857 0.071 
Test Gr 22 68.5 22.2 

Attitudes Towards Cooperative 
Learning  

Control Gr 20 89.6 7.4 
1.021 0.312 

Test Gr 22 85.8 14.9 

Attitudes Towards the Engineering 

Profession 

Control Gr 20 76.2 7.8 
-1.143 0.260 

Test Gr 22 78.5 5.7 

Attitudes Towards the Engineering 

Education 

Control Gr 20 51.3 4.7 
-1.201 

0.237 

Test Gr 22 53.1 5.7 

 

When Table 3 is examined, a meaningful difference is 

evident between the intermediate level electronics skills 

of the experimental group and the control group [t (2-40) 

=3,1179; p<0,05)], but there is not a meaningful 

difference seen between the other levels of skills. 

Accordingly, it can be said that the groups are equal in 

terms of the skills other than the intermediate level skills. 

However, there is not a visible meaningful difference, but 

when the averages are examined, there is a differentiation 

seen between the experimental group and control group, 

and the t value is seen to be bigger than 1. To bring these 

differentiations under control, pre-test/post-test difference 

scores are used in the analyses below.  

B. The Effect of Project-Based Cooperative Studio 

Studies  

The findings about whether there is any difference 

between the project-based cooperative studio studies and 

traditional laboratory implementation in terms of 

intermediate and basic level electronics skills, attitude 

towards cooperative learning, and attitude towards 

engineering and engineering education are summarized in 

Table 4. 

Table 4. Effectiveness of Project Based Cooperative Workshop  

Variables N 𝐗 S d t df p 

Intermediate Electronic Skills 
Control Gr 20 10.3 11.1 

-2.181 

40 

0.035 
Test Gr 22 23.6 26.2 

Basic Level Electronic Skills 
Control Gr 20 17.7 16.2 

0.142 0.975 
Test Gr 22 17.6 15.4 

Attitudes Towards Cooperative 
Learning  

Control Gr 20 2.7 9.7 
-2.501 0.017 

Test Gr 22 10.2 9.7 

Attitudes Towards the Engineering 

Profession 

Control Gr 20 2.4 7.69 
-1.931 0.051 

Test Gr 22 6.1 6.4 

Attitudes Towards the Engineering 
Education 

Control Gr 20 3.8 7.1 
-1.452 0.154 

Test Gr 22 6.7 6.1 

 

When Table 4 is examined, it is seen that the project-

based cooperative studio studies differentiate the 

intermediate level electronics skills [t(2-40)=2,181, 

p>0,05)], attitude towards cooperative learning [t(2-40)=-

2,5011, p>0,05)]; however, it does not result in 

differentiation in the basic electronics skills and attitudes 

towards engineering education. When the averages are 

examined for intermediate level electronics skills, the 

average of the experimental group is 23.6, and the 

average of the control group is 13.3. The score averages 

of the attitude towards cooperative learning are 10.2 for 

the experimental group and 2.7 for the control group. The 

score averages of the attitude towards engineering 

occupation are 6.1 for the experimental group and 2.4 for 

the control group. It is seen that these meaningful 

differentiations are in favor of the experimental group. 

Accordingly, it can be said that project-based cooperative 

studio studies contribute meaningfully more to the 

intermediate level electronics skills and the attitudes 

towards cooperative learning and towards engineering 

occupation of the students.  
 

V.  RESULTS AND DISCUSSION 

Project-based cooperative studio studies contribute 

meaningfully more to the intermediate level electronics 

skills and the attitudes towards cooperative learning and 

towards engineering occupation of the students. Today, 

cooperative learning attracts much more attention 

because of several contributions to academic success in 

the environment of learning and teaching, information 

sharing, and the building of positive social relationships. 
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The cooperative learning method, which is counted as 

one of the modern educational methods, is one of the 

most original examples of group work. Cooperative 

learning is an active learning-oriented approach. Active 

learning is a student-centered approach. Student-centered 

learning environment makes the students more 

responsible for their own learning, and thus the students 

become active constructors rather than passive recipients 

of knowledge [39]. According to Dahiya and Nehra [1] 

adopting active learning techniques during course of 

teaching foundation courses and core courses such as 

problem/project-based learning, collaborative learning, 

active listening, active writing, active reading, 

brainstorming, utilizing software tools and role-playing 

enables students in thoroughly understanding and 

effectively mastering subject matter.  
Cooperative learning can be described as small group 

practices in which the students put in effort to move 

themselves and their friends to the highest level [12]. 

Cooperative learning is accepted as effective at every 

level of education and is an education method that is 

generally preferred [6]. The word “project” means draft 

or draft development, imagination, planning; it can also 

have the meaning “construction.” Hence, project-based 

learning appears before use as learning comprehension 

based on draft development, imagination, planning, and 

construction [40]. In project-based learning 

comprehension, as a requirement of a draft-based and 

process-based structure, learning means the 

reorganization of the cognitive structure of the learner. A 

project allows students to take the initiative, make 

choices about taking responsibility, make decisions, 

follow their desires and aims; and it prepares a suitable 

environment for these elements. The students have a 

desire to study together in and out of the school for the 

project. Some research results claim that education based 

on systematic study develops academic success [41]. 

Good study habits require features such as a suitable 

study environment, self-authorship, time and stress 

management, effective rest, and effective reading [42]. 

When all of these are considered, it is seen that it is 

natural for project-based cooperative studio studies to 

contribute to the acquisition of intermediate level 

electronics skills of the students more effectively than the 

traditional method. Since advanced level skills arise as a 

result of branching, they were not included in this 

research. Because the students did all the activities as 

group work in a cooperative environment in this project-

based experimental implementation, the students noticed 

the importance of group work and developed more 

positive opinions; this also might have been given rise to 

this meaningful contribution. Moreover, since the solid 

products that appeared at the end of these studies 

provided occupational satisfaction to the students, this 

may have reinforced the positive feelings of the students 

about the engineering occupation.  

Project-based cooperative studio studies do not 

differentiate the basic level electronic skills of the student. 

The fact that the students in both the experimental and 

control groups had taken courses in basic level 

electronics skills, and since intermediate level skills occur 

with the development and reinforcement of these basic 

skills, this may have resulted in this non-formation of 

differentiation. On the other hand, when the fact that 

project-based cooperative studio studies are being used 

with the aim of developing intermediate and advanced 

level skills, this result can be said to quite satisfactory. 

Project-based cooperative studio studies do not 

contribute to the attitudes of the students towards 

engineering education. Engineering education involves 

several theoretical and implementation studies over four 

years. A six-week experimental implementation may 

have been inadequate for changing attitudes towards the 

whole process.  

Considering that project-based cooperative studio 

studies contribute meaningfully more to intermediate 

level electronics skills, attitudes towards cooperative 

learning, and attitudes towards engineering occupation, it 

can be suggested that, in the electronics laboratory 

courses in electronics education, instead of the traditional 

laboratory education consisting of predefined 

experiments, group activities based on the project tasks 

requiring the same skills should be preferred.  
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