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Abstract 
 
Social skills are a serious concern because that are gaps between corporates and academic engineering when 
engineering graduates lack adequate social skills. One of the most important social skills is teamwork skills. The 
development of teamwork skills among students can be gained from a learning activity of a course.  The objective of 
this study is to identify the challenge and impact of cooperative project-based learning in engineering drawing 
course to enhance students' teamwork skills. Several students who had experience cooperative project-based 
learning in engineering drawing course were interviewed using a questionnaire.  The results show how cooperative 
project-based learning develops students' teamwork skills and the challenge of its application during the engineering 
drawing course to prepare them for the real world. 
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1. Introduction  
 
One of the important skills that must be owned by engineering students besides technical skills is social skills when 
they come to actual practices. Social skills include the abilities such as to represent a team, to succeed as a team, to 
share team goals, decision-making, to control emotion among a team, to construct and to maintain relationships in a 
team (Apte and Gudipudi 2020, Wu et al. 2021).   Social skills are a serious concern because work problems do not 
only from technical part. Those become a gap between corporate and academic when graduates do not have 
sufficient social skills (Apte and Gudipudi 2020). One of the most important social skills needed by engineering 
students is teamwork skills (Aranzabal et al. 2022). Teamwork skill is the ability to cooperate with others in a team. 
Collaboration between technical skills and teamwork skills is necessary in the future to create social-economic 
development (Ananiadou & Claro 2009, Binkley et al. 2012) (Veldmen et al. 2020). Engineers must have teamwork 
skills because most engineering projects involve many expertise areas in one team. If the collaboration in a team 
does not go well, the project handled also does not go well. The development of teamwork among students can be 
gained from the learning activities of a course. Learning methods that introduce teamwork skill are cooperative 
learning (Azizan et al., 2018) and project-based learning (Ricaurte and Viloria 2020). Cooperative learning is a 
learning approach that improves cognitive learners’ achievement (academic learning) and social-emotional 
outcomes (social learning) (Veldmen et al. 2020, Liebech-Lien 2021). Project-based learning is learning approach 
designed as an ended project which develops critical analysis skills and deeper learning such as effectively self-
monitoring and self-regulating for group tasks (Butterfield et al. 2015, Viguri et al. 2020). By combining both 
cooperative learning and project-based learning in engineering drawing,  students are guided to enhance their 
technical skill and teamwork skill. In engineering drawing courses, it can be arranged by forming groups and 
accompanied by case study projects that reflect the actual practices. However, it is necessary to know how 
cooperative project-based learning enhance the students’ teamwork skill in engineering drawing course besides the 
challenges and the impact of applying it.   
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1.1 Objectives 
 
The objective of  this study is to identify the challenge and impact cooperative project-based  learning in 
engineering drawing course to enhance students’ teamwork skill 
 
2. Literature Review 
 
2.1 Cooperative Learning  
 
Cooperative learning is another method of learning which reduce an individualistic behavior among the students 
(Del C. et al. 2015). Cooperative learning is developed with a team who has goal and has to complete learning task 
together. Each member of a team must support each other to achieve a successful goal.  There is promoted 
interactions to improve team work, build trust and encourage communication. In cooperative learning, each leaner 
must learn from each other and able to reflect upon own group-learning experiences, then, the social skill will be 
developed (Johnson & Johnson 1989). Moreover, a lecturer has role as an instructor in organization and facilitation, 
including assigning groups, coordinating the learning progress, and evaluating student productivity (Johnson et al. 
1998). There several factors that determine effective cooperative learning such as cooperation each learner among 
group members; development a cooperative learning environment; (1) positive interdependence, (2) individual 
accountability, (3) quality of group processing, (4) teaching of cooperative skills, and (5) teaching of social skills. 
Positive interdependence was a condition which develop leaners to have responsibility sharing unique contribution 
in a team. Individual accountability was the element, which provided for each student believing that it was important 
for him/her to learn the material. Quality of group interaction process was the process to develop interaction among 
students where activeness in expressing opinions and mutual support for each other is very important in cooperative 
learning.  Teaching interpersonal and small group skills was placing unskilled student in groups and instructor 
support them to learn the task, maintain groups skill and teach them explicitly how to cooperate with others. The 
cooperative learning environment is developed to assist students to decrease their reliance on authority, improve 
recognition of peers as legitimate learning source, and increase students’ self-confidence levels. (Muellerjoseph & 
Nappodattoma 2013) (Zhang et al. 2021). Teaching of the social skills is an activity which encourage student to 
have leadership, communication skill, teamwork skill and motivation in learning by themselves. (Azizinezhad et al. 
2013). However, the implementation of cooperative learning will be fail if the instructor is not being to implement 
the cooperative structure carefully and just put the students into groups to learn and didn’t structure the positive 
interdependence and individual accountability. Moreover, cooperative learning more concern about social skill than 
technical skill (Turco and Elliott 1990). Another cooperative learning limitation resided in the differences of opinion 
regarding driving conflict or pursuing consensus among team members (Tsai 1998, Azizinezhad et al. 2013) 
 
2.2 Project based learning 
 
Project based learning was learning approach that engages learner knowledge construction by giving them 
accomplish meaningful projects based on real problem and develop real-world product (Yague et al. 2010) 
(Brundiers and Wiek, 2013, Guo et al. 2020). In project based learning, instructors engage learners through a 
structured identification, authentic questions and carefully designed projects and task ( Markham et al. 2003, Pan et 
al. 2021). First step of project based learning development among learners was heterogeneous team formation. 
Instructor gives project assignments which contains team work basic material with limited time. these assignments 
contain learning objectives, grading criteria, team policies, a peer rating form of team members’ contributions to the 
team, and the required tasks. Each assignment consists of planning, scheduling, discussion, collaboration, writing 
report, and presentation. Then individual performance and team performance were evaluated and graded (Younis et 
al. 2021). 
 
3. Methods 
 
In this part, several steps was contrived to carried out cooperative project based learning in engineering drawing 
course. The steps consisted of course introduction, team formation, project briefing, grading criteria and policy, 
course engagement (Fig. 1). The detail steps can be seen below.  
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Fig. 1 Several steps in cooperative project based learning in engineering drawing course 

 
3.1 Course Introduction  
 
A lecturer was mentioned here as instructors. The instructor introduced the course by explaining the lesson plan. The 
instructor explained the learning objectives to be achieved as well as the benefits of the course for real life when 
students entered the community. The instructor explained what material will be studied during the lecture. 
 
3.2 Team Formation  
 
Students who attended lectures were asked to introduce themselves to the instructor then the instructor identified the 
learner's ability from the GPA obtained. Teams were formed by instructors based on various GPA scores. After the 
teams were formed, each team was given motivation that each individual had the ability and opportunity to 
successfully master the subject being studied. Every learner had to trust and support each other. 
 
3.3 Project Briefing  
 
At this stage the learners were explained the rules during the lecture and how the learners were assessed. The 
instructor explained that she was a facilitator who helped students master the subject being studied. At this stage, it 
was explained what projects they would work on during the lecture. Each team that had been formed was considered 
as a consultant who provided drawing services for housing equipped with sanitation. 
 
3.4 Grading Criteria and Policy 
 
There were two assessment criteria, namely the assessment of individual and team performance. Each individual 
was judged by his activeness in a team, discipline in how to express opinions, support his friends, and his team. In 
addition, each individual was tested with several interview questions in the middle semester and final semester 
related to their project. Team assessment was based on the success of working on the project starting from the 
concept, neatness of the image and teamwork. Each individual had not to have an individualistic nature and had to 
support each other. If one member has an individualistic nature, the team value was reduced. If there were team 
members who were not active, the assessment points were deducted. In addition, if the teams had good 
cohesiveness, they were given an award or more points. 
 
3.5 Course engagement  
 
Each team was given the freedom to express design ideas based on what they learn in the real world and technical 
drawing theory. Each person was given their respective responsibilities according to their part and is responsible for 
explaining to other members who have different responsibilities. Tasks were sequential series so that if the first one 
was not completed then the next sequence cannot work on the next task. The team was conditioned as if it were a 
consultant handling a house design project. The instructors here act as advisors, facilitators during project 
consultations and also clients during project demonstrations. There were two types of activities, namely activities 
that must be completed in class and projects that were assigned to the team. Activities in the classroom were in the 
form of mastery processes related to the basic theory of drawing and basic drawing exercises for each individual in 
the team. In this activity, there were discussions related to theory and drawing skills between instructors and 
learners, each learner with other each learner. This activity was a learning process that supports learners in 

Course 
Introduction 

Team 
Formation 

Project 
Briefing 

Grading 
Criteria and 

Policy

Course engagement 
Informal CL

(Brainstorming and In –
Class)

Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and Operations Management 
Surakarta, Indonesia, September 14-16, 2021

© IEOM Society International 2667



completing project assignments. Brainstorming and In-class team as informal cooperative learning activities 
methods ( Yusof et al. 2016) were used in the class. This activity was carried out in the first and third weeks. The 
second activity was the assignment of the team to complete the project. Each team consulted the instructor in the 
second and fourth weeks. In the middle of the semester, each team will present their project progress. At the end of 
the semester, each team presents their final project. In addition, each individual is evaluated by interview in the 
middle and end of semester. 
 
4. Data Collection  
 
There were 31 students who had experienced cooperative project-based learning were given a questionnaire via a 
google form. The questionnaire contained several questions related to their learning experiences in cooperative 
project based learning. The questionnaire consisted of 11 closed questions and 2 open questions. Then the results of 
the questionnaire were analyzed statistically. The questions can be seen in Table 1 and Table 2.  
 

Table 1. The detail closed questions of survey via a google form 

No Questions 
Strongly 
disagree 

Disagree Slightly 
agree 

Agree Strongly 
agree 

1 2 3 4 5 

1 

Cooperative project-based learning in the 
engineering drawing course helped me to 
understand the basics and applications it when I got 
into actual practice 

     

2 
Cooperative project-based learning in the 
engineering drawing course improved my learning 
ability. 

     

3 
Cooperative project-based learning in engineering 
drawing courses improves my technical skill of civil 
engineering. 

     

4 
Cooperative project-based learning in the 
engineering drawing course sharpened my ideas, 
logic-thinking skills when working in a team. 

     

5 

Cooperative project-based learning in  the 
engineering drawing course improved my social 
skills (communication, leadership, and decision 
making) when working in a team. 

     

6 
Cooperative project-based learning in  the 
engineering drawing course improves the ability to 
work in teams (team work skills). 

     

7 
Cooperative project-based learning in the 
engineering drawing course helps me to respects the 
others' opinions  when working in a team. 

     

8 

Cooperative project-based learning in the 
engineering drawing course trained me to be able to 
discuss in an academic manner when working in a 
team. 

     

9 

Cooperative project-based learning in the 
engineering drawing course helps me manage my 
time and respect other people's time when working 
in a team. 

     

10 
Cooperative project-based learning in the 
engineering drawing course helps my team to 
complete project assignments well. 

     

11 
Cooperative project-based learning in the 
engineering drawing course provided a challenge 
and a valuable experience for me. 
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Table 2. The detail open questions of survey via a google form 
 

No Questions Answer 

1 
Mention the challenges when taking engineering 
drawing lectures with cooperative project-based 
learning methods? 

 

2 
Mention the obstacles when participating in 
engineering drawing lectures with cooperative 
project-based learning methods? 

 

 
 
The close questionnaire was analized statistically using eq. 1-3 and validated using eq. 4.  
Mean equation 

�̅�𝑥 =
𝑓𝑓1𝑥𝑥1 + 𝑓𝑓2𝑥𝑥2 + 𝑓𝑓3𝑥𝑥3 … . . +𝑓𝑓𝑛𝑛𝑥𝑥𝑛𝑛

𝑓𝑓1 + 𝑓𝑓2 + 𝑓𝑓3 + ⋯+ 𝑓𝑓𝑛𝑛
         (1)   

 

�̅�𝑥 =
∑ 𝑓𝑓𝑖𝑖𝑥𝑥𝑖𝑖𝑛𝑛
𝑖𝑖=1
∑ 𝑓𝑓𝑓𝑓𝑛𝑛
𝑖𝑖=1

                                                 (2)  

 
Standard deviation 
 

𝑆𝑆 = ��
(𝑥𝑥𝑖𝑖 − �̅�𝑥)2

𝑛𝑛
                                    (3) 

 
Reability 
 

𝑟𝑟𝑥𝑥 = �
𝑛𝑛

𝑛𝑛 − 1
� �1 −

∑𝜎𝜎𝑡𝑡2

𝜎𝜎𝑡𝑡2
�                        (4) 

 
 
Where 𝑥𝑥𝑖𝑖 is all samples of the x-values, �̅�𝑥 is sample mean, 𝑛𝑛 is the number of item in sample, ∑ is summation 
notation, 𝑓𝑓𝑖𝑖 is frequence of samples, S is standard deviation, 𝑟𝑟𝑥𝑥 is reability, 𝜎𝜎𝑡𝑡2 is population variance (Hidayati et al. 
2019). 
 
5. Results and Discussion 
 
The respondents were students at the civil engineering vocational school who had experience cooperative project-
based learning in engineering drawing course. Some of the respondents were students who took an engineering 
drawing course before pandemic. Others respondents were students who studied engineering drawing during 
pandemic. The survey results show that 52%-65% of student agree, 32%-48% student strongly agree and 3.2%-
12.9% slightly agree if cooperative project-based learning helps them to understand basic and applications when 
they get in actual practice, to improve their learning ability, to improve their social skill especially team work skill, 
to train them communication in academic manner, to improve their technical skill in engineering drawing, and time 
management. The improvement of social skill such as communication, leadership, decision making and also others 
skills enhance their team work skill and help them to accomplish the assigned project.  However, 3% of student feel 
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if it do not give them a challenge and a valuable experience (Fig. 2). As such, the instructor should be more paying 
attention each student especially in online learning to challenge and encourage them.   

 

 
 

Fig. 2 The students’ perceptions regarding cooperative project-based learning  
 
Most of the students are very enthusiastic about cooperative project-based learning. In the initial phase of 
introducing this learning system, not only students experienced difficulties but also they are challenged. Their 
biggest challenge is related to social skills such as the ability to communicate between members in the team, 
dividing tasks fairly, respecting the opinions of others, and motivating friends to take responsibility. The next 
challenge is self-study motivation while they had to work well in a team and to gained technical skills related to the 
accuracy and precision of drawing (technical skill). In addition, it is related with time management because they 
must share their time with other subjects (Fig.3). 

 
 

 
Fig. 3 The students’ challenges for leaners regarding cooperative project-based learning  
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At the beginning of the introduction of cooperative project-based learning, many difficulties are faced by students. 
The main difficulty experienced was the disruption of communication (social skill), especially during a pandemic 
due to network disruption when the system was online. They also had difficulty managing time with other subjects. 
Others obstacles were adaptation and lack of basic knowledge related to civil engineering because they were still in 
the first year of college (technical skill) (Fig. 4). Some students also felt less guided. Based on these obstacles, in the 
future, instructors must improve the online learning methods and tools so that cooperative project-based learning 
runs well. 
 

 
Fig. 4 The students’ obstacles for leaners regarding cooperative project-based learning  

 
5.1 Validation 
 
To find out students' perceptions regarding the challenges and impacts of cooperative project-based learning in 
engineering drawing courses to enhance students' teamwork skills, a close questionnaire with 11 questions was 
distributed to 31 civil engineering vocational school students who had experienced cooperative project-based 
learning in engineering drawing courses. The results of the questionnaire can be seen in table 3 showing a mean 
value of 4.13-4.35. This value shows that the students agree that these activities have an impact and challenge in 
improving on their team work ability. Then it is proven again by the standard deviation value with a range of 1.57-
1.59 which the result of questionnare tends to the right side (agree to strongly agree).  Cronbach's α amount for the 
reliability of the questionnaire was 0.94. the reability value was very high. Thus, it indicated that the questionnaire 
result was reliable consistency (Parsazadeh et al. 2018)  
 

Table 3. The validation result of close questionnaire proofed with mean value and standard deviation  
 

No Questions Mean Standar 
deviation 

1 
Cooperative project-based learning in the engineering drawing course 
helped me to understand the basics and applications it when I got into 
actual practice 

4.29 1.57 

2 Cooperative project-based learning in the engineering drawing course 
improved my learning ability. 4.29 1.57 

3 Cooperative project-based learning in engineering drawing courses 
improves my technical skill of civil engineering. 4.35 1.59 

4 Cooperative project-based learning in the engineering drawing course 
sharpened my ideas, logic-thinking skills when working in a team. 4.35 1.59 
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No Questions Mean Standar 
deviation 

5 
Cooperative project-based learning in  the engineering drawing course 
improved my social skills (communication, leadership, and decision 
making) when working in a team. 

4.13 1.51 

6 Cooperative project-based learning in the engineering drawing course 
improves the ability to work in teams (team work skills). 4.45 1.63 

7 Cooperative project-based learning in the engineering drawing course helps 
me to respects the others' opinions when working in a team. 4.48 1.64 

8 
Cooperative project-based learning in the engineering drawing course 
trained me to be able to discuss in an academic manner when working in a 
team. 

4.32 1.58 

9 
Cooperative project-based learning in the engineering drawing course helps 
me manage my time and respect other people's time when working in a 
team. 

4.32 1.58 

10 Cooperative project-based learning in the engineering drawing course helps 
my team to complete project assignments well. 4.32 1.58 

11 Cooperative project-based learning in the engineering drawing course 
provided a challenge and a valuable experience for me. 4.32 1.58 

 
 
6. Conclusion 
 
Cooperative project-based learning can enhance teamwork skills. Based on the survey results, the challenges faced 
are uniting various opinions in a team, coordinating the team, and making detailed pictures, especially during a 
pandemic. Meanwhile, the obstacles faced are communication between teams especially during the pandemic, time 
management, adaptation to the learning system that had to coordinate and understand each other. Cooperative 
project-based learning also gives a positif impact on students’ learning skill, technical skill dan social skill when 
their teamwork skill improved. Moreover, instuctor must concern methods and tools when cooperative project-based 
learning is implemented in online learning, so that it can run well. Therefore, further researchs regarding 
implementation of cooperative project-based learning in online learning and blended learning are needed.  
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