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Abstract  

The development of the 21st century is directed at the specialization of certain 

abilities. This certainly influences the goals of Indonesia's national education, 

where graduates must be equipped with 21st-century skills. These 21st-century skills 

we can call the 4Cs, namely critical thinking (critical thinking), collaboration 

(collaboration), creativity (creativity), and communication (communication). The 

ability to collaborate and think critically needs to be applied in the learning process, 

including in the Electrical Machinery course. In the Electrical Machines course, 

lectures are conducted using an electric machine trainer. The use of this trainer is 

intended to create a student-centered learning atmosphere. To analyze students' 

critical thinking and collaboration skills in the electrical machine course, we 

conducted a series of studies related to this. The research method used is a 

quantitative research method with a one-shot case study research design. From the 

research, it was found that learning activities using an electric machine trainer were 

able to optimize students' critical thinking skills. This is because learning using a 

trainer is student-centered learning, where students play an active role in the 

learning process. Besides being able to optimize student collaboration skills 

because the learning process is carried out in groups. Discussion activities carried 

out in groups provide experiences for students to develop collaboration skills.  
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Introduction  
The living order of society has changed along with the development of 

science and technology (Sanjayanti, 2020). Various innovations have been 

developed by humans that cause the ability of human resources in a workforce to 

be decisive. They compete to enrich knowledge (Ester et al., 2017). The process of 

enriching knowledge can be easily done via the internet. Access to information from 

around the world can be done very quickly. If not used wisely, this development 

can hurt society and the environment (Lubis, 2018; Redhana, 2019). Therefore, we 

have to prepare our students to become reliable students, who are ready to face the 

challenges of 21st-century development (Andrian & Rusman, 2019; Nurulita et al., 

2022). 
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The 21st century is marked by the rapid development of science and 

technology. This also demands developments in the world of education, especially 

higher education (Handajani et al., 2018). The assessment of 21st-century skills is 

one of the “hottest” topics in education in the past decade (Geisinger , 2016). Higher 

education which is one of the formal educational institutions has a very important 

role in preparing human resources who have skills according to the demands of the 

21st century (learning and innovation skills). Besides being able to master science 

and technology in the field they are involved in (Zubaidah, 2018), they must also 

specialize in certain abilities. Therefore, the goal of national education in Indonesia 

must be directed towards efforts to equip students with 21st-century skills. 

Promotions related to various skills to face the challenges of the development 

of the 21st century continue to be carried out by education personnel in higher 

education. This is intended to prepare 21st-century students to become reliable 

students in the future. These 21st-century skills are commonly abbreviated as 4Cs, 

namely critical thinking (critical thinking), collaboration (collaboration), creativity 

(creativity), and communication (Redhana, 2019; Yokhebed, 2019). In the New 

World of Work in the 21st Century, the team of experts recommends the 4C 

expertise as a fundamental expertise (Khoiri et al., 2020). 

One of the educational institutions that are also required to prepare graduates 

who have 4C skills is the Electrical Engineering Education Study Program, 

Universitas PGRI Madiun. Graduates from the engineering education study 

program are required to have 4C skills. Where these skills can be obtained from 

various lecture activities. Lecture activities in the classroom should be able to make 

the learning process meaningful and fun (Prastyaningrum, 2019). Thus this 4C skill 

can be obtained maximally. 

The subjects in the PTE Study Program that can be used to practice 4C skills 

are electric machines. The electrical machine course is a course that combines 

theory and practicum. Where an understanding of electrical machines used in 

various industries needs to be discussed in depth in this course. 

The ability to collaborate and think critically needs to be applied in the 

learning process, including in the Electrical Machinery course. Collaboration is a 

process of sharing information, resources, and responsibilities to jointly plan, 

implement, and evaluate program activities to achieve a common goal (Putnik & 

Cruz-Cunha, 2008). While creativity is a person's ability to generate new ideas from 

existing ideas. Develop these ideas and be more responsive to new things and 

different views (Trilling & Fadel, 2009). This is done to support the learning 

process that carries 4C skills so that students have the skills of the 21st century. To 

grow collaboration skills and critical thinking, the support for practical equipment 

must also be adequate. 

In the Electrical Machines course, lectures are conducted using an electric 

machine trainer. The use of this trainer is intended to create a student-centered 

learning atmosphere. The use of trainers is also expected to be able to grow 21st-

century skills. Based on this, researchers need to conduct an in-depth analysis of 

the effect of using electric machine trainers on the critical thinking skills and 

collaboration of Electrical Engineering Education students. This analysis is 

important because it can be used as a basis for evaluating the implementation of 

learning that is currently taking place, especially to equip students with 21st-century 

skills. This is so that students of Electrical Engineering Education when they 
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graduate have 21st-century skills that are by the demands of the world of work and 

the times. 

 

Method  

The research method used is quantitative research methods. The research 

design uses a one-shot case study. In this design, treatment (X) is only given to one 

group of subjects. Setyosari (2020) states that the one-shot case study research 

design can be represented as follows: 
X O Information: 

X: treatment (only once) 

O: the result of observation (test) 

The treatment in this study was the implementation of the electric machine trainer 

in the Electrical Machine course. 

The instruments used in this study were questionnaires and observations. 

Questionnaires were filled out by students to explore students' perceptions of 

critical thinking and collaboration skills. The questionnaire used uses a scale of 1-

5 with categories of strongly agree, agree, quite agree, disagree, and strongly 

disagree (Riduwan, 2015). Furthermore, the observation sheet is filled out by the 

lecturer in charge of the course. Observations were made to record student behavior. 

 

Findings and Discussion 

Assessment of critical thinking and collaboration obtained from the results of 

questionnaires that have been filled out by students obtained the following data: 
 

Table 1. Results of questionnaires 

4C P21 Skills Result Interpretation 

Critical 

Thinking 

Using inductive reasoning or 

deductive reasoning 
4,2 Good 

Analyzing the interrelationships 

of each part of the whole to 

produce a complex system 

4,3 Good 

Analyze and evaluate the facts. 4 Good 

Draw conclusions based on the 

results of the analysis 
4 Good 

Solve unusual/common 

problems in conventional or 

innovative ways 

4 Good 

Collaboration 1. Demonstrate the ability 

to work effectively in groups 
4,3 Good 

2. Accept the division of 

responsibilities and contribute to 

completing group assignments 
4 Good 

Provide input and show mutual 

respect for fellow friends 
4,2 Good 

 

Based on the questionnaire data and the results of observations made by the 

lecturer in charge of the course, it was found that for critical thinking skills, students 

were able to use inductive reasoning or deductive reasoning for various problems 

related to electric machines. The students are also able to think systemically and are 
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also able to make decisions to overcome problems that occur during the process of 

practicum activities. This can be seen when students begin to prepare practicum 

activities and check on trainers and how they overcome problems related to errors 

in circuit analysis. 

The second indicator in the subsequent assessment of critical thinking skills 

is when students analyze the interrelationships of each part of the whole to produce 

a complex system. This takes place when students identify each component as well 

as practicum tools and materials until they operate the trainer and carry out 

practicum activities. The results of the questionnaire on the second indicator have 

the highest score of 4.3. This can also be seen from the results of observations where 

students do master the operation of the trainer and can carry out practicum well. 

Furthermore, the third indicator analyzes and evaluates the facts. The 

achievement of this indicator has a score of 4 and is still in the good category. The 

achievement of this indicator can be seen from student activities in reviewing the 

results of practicum activities that have been obtained. This third indicator is still 

related to the fourth indicator, namely the ability to draw conclusions based on 

analysis. The achievement on the indicator obtained the same value as the third 

indicator, namely 4, and was included in the good category. This achievement can 

be seen from the results of the formulation of conclusions made by the students 

based on the results of the practicum activities and the analysis carried out. 

The last indicator is problem-solving ability. The achievement of this 

indicator can be seen in the ability of students to overcome problems when 

experiencing obstacles in carrying out practicals. The obstacle encountered during 

the practicum was an error in wiring, but they could overcome this error when they 

checked the circuit and they were immediately able to correct the error. 

Based on the description of the five indicators above, it was found that 

learning activities using an electric machine trainer went well and were able to 

optimize students' critical thinking skills. This is because learning using trainers is 

student-centered learning, where students play an active role in the learning process. 

The active role of these students can improve students' critical thinking skills. This 

is in line with research conducted by Ariyanto, et al. (2020) which states that 

learning directed at active learning activities is very effective in improving critical 

thinking skills. Furthermore, Hidayah, et al. (2017) also mentioned that growing 

critical thinking skills, it must be done by applying student-centered learning and 

syntax provides opportunities for students to play an active role in learning. In 

carrying out the practicum, students are also more intense in discussions with their 

groups, according to Wulandari and Sofiyah (2018), these activities have a positive 

impact on developing critical thinking competencies. 

Learning activities carried out by students in the Electrical Machinery course 

provide opportunities for students to construct their knowledge and interpret their 

knowledge. These activities make students think critically. This is in line with 

research conducted by Wijaya, et al. (2017) which states that critical thinking skills 

are needed when learning is carried out independently by constructing knowledge. 

This independent learning activity makes students feel challenged. Learning 

experiences like this can encourage students to develop critical thinking skills. The 

results of research conducted by Mukaromah, et al. (2020) show that challenges in 

learning have a significant effect on increasing critical thinking skills. In addition, 

to the concept of self-learning in the Electrical Machinery course, students are also 
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required to be able to solve problems independently. This is in line with research 

conducted by Ardiyansah, et al. (2022) which states that problem-solving can 

develop critical thinking skills. 

In addition to critical thinking skills, learning using a trainer in this Electrical 

Machine course can also optimize student collaboration abilities. This is because 

the learning is carried out in groups. Discussion activities carried out in groups 

provide experiences for students to develop collaboration skills. This is in line with 

research conducted by Ardiyansah (2022) which states that group discussions can 

provide collaborative experiences. Research conducted by Ariyanto (2020) states 

that the more intense discussion activities are carried out in groups, the more 

positive impact is on the development of collaboration skills. 

Furthermore, in this Electric Machine learning, students learn independently 

so students have challenges that must be solved. The process of solving these 

challenges can also optimize students' collaboration skills. This is in line with 

research conducted by Cheung, et al. (2011) which states that learning that contains 

challenges can provide opportunities for students to develop collaboration skills. 

Furthermore, Christensen, et al. (2021) in their research also mentions that 

challenge-based learning is also able to increase interdisciplinary capacity and ethos 

such as collaboration. Another study conducted by Malmqvist, et al. (2015) also 

states that challenge-based learning is very effective for training collaboration skills. 

Electrical Machine Learning using a trainer is carried out by carrying out the 

concept of student-centered learning where the emphasis of learning is placed on 

the active role of students, which can also improve collaboration skills. This is in 

line with research conducted by Darmawan (2018) which states that students who 

play an active role in student-centered learning have a significant increase in 

collaboration skills. The active role of students in learning Electrical Machines 

using trainers is also seen in task completion and problem-solving activities. Where 

this problem-solving can also improve collaboration skills. This is in line with 

research conducted by Fadilah, et al. (2015) which states that problem-solving 

carried out in group learning can improve collaboration skills. 

 

Conclusion 

Based on the results of the analysis, it can be concluded that learning using a trainer 

in the Electrical Machine course can optimize students' critical thinking and 

collaboration skills. Critical thinking skills and student collaboration can improve 

this because learning using trainers is student-centered learning so students do 

independent learning and play an active role in learning. In addition, learning using 

trainers carried out in groups also challenges students to complete tasks and 

problems through group collaboration and group discussions. 
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