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ABSTRACT 

Critical thinking, creativity, and problem-solving skills are critical for vocational schools graduates 
to enter the workforce in the industrial era 4.0. This study aims to find a learning strategy that can develop 
these three skills. The study was carried out at SMK X Mojokerto in the Automotive Technology Program 
in the academic year of 2017/2018. Data were collected using an observation sheet validated by three 
experts and tested with inter-rater reliability. The data analysis method is t-test. The results of data analysis 
showed that the Contextual Project Based Learning (CPjBL) was generally effective to improve critical 
thinking, creativity, and problem-solving skills. Detailed observation included each of these aspects. The 
findings showed that the implementation of contextualized learning problems could improve the aspect of 
originality and problem understanding skills, which was usually difficult to improve. On the other hand, 
CPjBL was not effective in developing the ability of analysis in critical thinking and look-back in problem-
solving skills. 
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INTRODUCTION 
 
The era of industrial revolution 4.0 has 

started with four main characteristics: cyber-
physical systems, internet of things, cloud 
computing and cognitive computing [1]. The 
industrial revolution 4.0 occurs due to the 
rapid development of technology, especially 
information technology [2]. Changes in the 
industrial stage have resulted in the change of 
work patterns due to the use of different 
technologies [3], [4]. Therefore, vocational 
school graduates who will work as 
technicians [5], must be prepared to deal with 
vehicles with technology that is different 
from what they learned at schools. Samani et 
al. [6] found that vehicle repairs are carried 
out through 4 stages: information gathering, 
analysis of problems, finding solutions 
creatively, choosing the appropriate 

alternative, and implementing vehicle 
reparation. Critical thinking skills, creativity, 
and problem-solving skills are needed to 
implement those four steps. Thus, critical 
thinking, creativity, and problem-solving 
skills are very important for vocational 
school graduates. 

At present, learning in Vocational 
Schools tends to use direct instruction while 
practicing in workshops using SOP (standard 
operation procedure) that does not stimulate 
students to think critically and creatively in 
finding other alternatives to solve their 
problems. Therefore a learning model is 
needed that can stimulate the growth of 
critical thinking, creativity, and problem-
solving skills for students of vocational 
schools. 

Critical thinking is a higher order 
thinking including in the stage of analysis and 
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school graduates. 

At present, learning in Vocational 
Schools tends to use direct instruction while 
practicing in workshops using SOP (standard 
operation procedure) that does not stimulate 
students to think critically and creatively in 
finding other alternatives to solve their 
problems. Therefore a learning model is 
needed that can stimulate the growth of 
critical thinking, creativity, and problem-
solving skills for students of vocational 
schools. 

Critical thinking is a higher order 
thinking including in the stage of analysis and 

 

evaluation in Bloom taxonomy [7]. Karakoc 
[8] mentions people who think critically do 
not want to receive information as it is, but 
ask why that is. He/she sees things from 
various points of view and then compares 
which are the most rational [9]. Therefore 
critical thinking requires the ability of 
deductive and inductive thinking skills [10]. 
Facione [11] states that critical thinking 
consists of six aspects; they are 
interpretation, analysis, evaluation, 
inference, explanation, and self-regulation. In 
repairing motorized vehicles, this stage is 
used to analyze the damage occurred and why 
it happened. 

Lu & Singh [12] mention that students 
are critical thinkers when they can think 
logically and deeply to analyze information 
obtained,  to find solutions to problems faced, 
and to make sense of their world and how 
things have become the way they are. 
Meanwhile, Snyder & Snyder [13] mentions 
four barriers to learning critical thinking: lack 
of training, lack of information, incorrect 
preconception and limited time. Learning 
process must avoid these obstacles. 

Creativity is one of the essential 
capabilities in the technological era [14], and 
it consists of a process (creative thinking) and 
results (creative products) [15]. Creative 
thinking occurs when someone uses a method 
that is different from other people in general 
and then produces something different. Thus, 
creative thinking produces creative products. 
In line with that, Cremin et al. [16] states that 
creativity is the construction of ideas or 
products that have useful potential. 

Can creativity be taught? Boyd and 
Goldenberg [17] used a method to teach 
creativity called Systematic Inventive 
Thinking (SIT). Creativity is more 
comfortable to grow when students get the 
opportunity to solve problems in their way 
and do not have to follow the ways 

determined by the teacher [18]. Similarly, 
Henriksen et al. [14] mention that creativity 
will grow through learning by doing and 
learning in action, which according to Liu & 
Schoenwetter [19] have four aspects: fluency, 
flexibility, originality, and elaboration. 

Problem solving is a skill to transform 
the current state into a prospective goal [20]. 
However, good problem solving is not just 
finding answers but must apply a thorough 
analysis of the problems that occurred [21]. 
Therefore, problem solving requires the 
ability to think critically to understand the 
problems that occurred [3]. Such problem-
solving skills are essential for automotive 
technicians in repairing vehicles. 

Polya in Saygili [22] mentions problem 
solving through four steps: understanding the 
problem, devising and choosing the strategy, 
solving the problem, and checking the 
problem (look-back). More than that to do 
problem solving, self-confidence is needed to 
take the most appropriate choices [23], while 
self-confidence will grow if problem solving 
is successful in similar problems [21]. Thus 
to foster problem-solving abilities students 
must learn by doing and have an opportunity 
to make decisions based on their own beliefs. 

A learning strategy that allows students 
to learn by doing, to find, and to choose 
problem solving according to their beliefs, 
especially for students of vocational school 
automotive skills programs is Contextual 
Project Based Learning (CPjBL). Contextual 
means that students' assignments are adjusted 
to their prior knowledge and daily life. 
Project work means that the task is following 
real-world problems [24] and students 
complete the assignment by doing according 
to their way of thinking [25]. In line with that, 
Coco in Menzies et al. [26] mentions that 
PjBL is characterized by context-specific 
learning, involved learners in the learning 
process. This study is aimed at implementing 
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Contextual Project Based Learning to 
improve critical thinking, creativity, and 
problem-solving skills of the students. 

 
METHOD 
  

Learning materials were developed 
based on 4-D (define, design, develop, and 
disseminate) model [27] but only until the 
third stage (develop). The effectiveness of the 
learning strategy was tested by applying a 
pretest-posttest control group design. The 
observation sheet validation included three 
experts, and its reliability test was inter-rater 
[28], resulting in 82% for critical thinking 
instruments, 78% for creativity instruments, 
and 86% for problem-solving instruments. A 
t-test was applied to see the differences 
between the two groups. 

This study was conducted at SMK X 
Mojokerto during four weeks in the odd 
semester of the school year 2017/2018, with 
a sample of 28 students in the experimental 
group and 30 students in the control group. 
To avoid contamination with past 
experiences, students of 7th grade were 
selected. The topics chosen were Jacking, 
Lifting, and Blocking which constitutes the 
first part of Basic Automotive Technology. 

In the experimental group, students 
learned the concepts of engineering 
mechanics and hydraulic as the foundations 
of theory followed by practicing through 
CPjBL at workshops with equipment for 
jacking, blocking and lifting. Students were 
given the task to solve the problem of damage 
to automotive equipment creatively based on 
a critical analysis of the working system of 
the equipment. 

As long as students worked on the 
project, the teacher accompanies and allows 
them to complete the task following the 
principles of learning by doing based on their  
way of thinking [25].  In  the  control   group,  

students learn by using the same equipment, 
but by applying direct instruction 
accompanied by demonstrations. 

Before taking part in the learning 
activities, pretests were conducted to test the 
similarities between the experimental group 
and the control group. The t-test for the two 
groups showed: critical thinking: t = 0.335 
with p = 0.739; creativity: t = 738 with p = 
0.463; problem solving: t = 0.375 with p = 
0.709.  Thus, the experimental group and the 
control group are considered equal. 
 
RESULTS AND DISCUSSION  

 
Figure 1 shows a comparison of the 

critical thinking scores between the 
experimental and the control group, starting 
from the aspects of interpretation, analysis, 
inference, evaluation, explanation, and self-
regulation. It shows that the experimental 
group was superior to the control group. 
Assuming that each aspect has the same 
weight, the mean score of the experimental 
group is 74.93 while the control group is 
58.33. 

 
 
 
 
 
 
 
 
 

 

 
 
 
 

Figure 1. Posttest Score of Critical Thinking  
 
The results of the t-test in Table 1 

shows the scores of the experimental group 
students are significantly higher than the 
control group students with p = 0.00 
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Figure 1. Posttest Score of Critical Thinking  
 
The results of the t-test in Table 1 

shows the scores of the experimental group 
students are significantly higher than the 
control group students with p = 0.00 
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indicating that CPjBL was effective in 
developing critical thinking skill.  
 
Table 1. The t-test of Critical Thinking Scores 

 
However, the data in Figure 1 shows 

that students' ability in analysis aspect was 
still weak with a score of 64.73 for 
experiential groups and 62.08 for control 
groups. The t-test between the two groups 
was also not significant with t = 0.828 and p 
= 0.411. Thus, the CPjBL in Mojokerto X 
Vocational School was not effective to 
improve analytical skill. Analytical skill 
requires abstract thinking skills [28], while 
generally vocational students are not very 
intelligent young people [29], so they do not 
have high abstract reasoning. Therefore, it is 
suspected that CPjBL was not effective for 
improving students' analytical skills with low 
abstract reasoning. High scores (73.66) for 
self-regulation in the experimental group are 
interesting to study further because usually 
students at the high school level are not used 
to evaluating what has been done.  

Figure 2 shows a comparison of 
creativity scores between the experimental 
group and control group, from the aspects of 
fluency, flexibility, originality, and 
elaboration. In all aspects, students in the 
experimental group with an average of 78.13 
was higher than the control group with an 
average of 67.40. The results of the t-test 
between the two groups in Table 2 shows a 
significant difference with p = 0.00, so it is 

concluded that CPjBL was effective in 
developing creativity. 

However, data in Figure 2 shows a high 
score on the aspect of originality (79.02). It is 
different from the usual where the originality 
score is always the lowest because students 
are trapped with the theory that is read and/or 
explained by the teacher [16].  Giving 
freedom to students to work on their projects  
according to their own way of thinking turned 
out to be able to improve the aspect of 
originality on creativity. This phenomenon is 
in line with the findings of Boyd & 
Goldenberg [17]].  
 
 
 
 
 
 
 
 
 
 

 

Figure 2. Posttest Score of Creativity 
 

Table 2. T-test of Creativity Scores 

 
Figure 3 presents a comparison of 

problem-solving scores between the 
experimental and control groups from aspects 
of understanding the problems, devising a 
plan, carrying out the plan, and looking back. 
In all aspects, students in the experimental 

 

t-test for Equality of 
Means 

t df Sig. (2-
tailed) 

Posttest on 
critical 
thinking 

 Equal 
variances 
assumed 

8.945 56 .000 

Equal 
variances not 
assumed 

8.954 55.902 .000 

 

t-test for Equality of Means 

t df Sig. (2-
tailed) 

Posttest 
on 

creative 
thinking 

Equal 
variances 
assumed 

8.664 56 .000 

Equal 
variances not 

assumed 
8.670 55.870 .000 
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group with an average of 77.12 were higher 
than the control group with an average of 
71.77. The results of the t-test between the 
two groups in Table 3 shows a significant 
difference with p = 0.00; therefore, CPjBL 
was effective in developing problem-solving 
skill. 

 
 
 
 
 
 
 
 
 
 
 

Figure 3. Posttest Score of Problem Solving 

 Table 3. T-test of Problem Solving Scores 

 
However, there are two interesting data 

in Figure 3 for further research. First, students 
in the experimental and the control group had 
a high score in understanding the problem 
given. Various studies show that this aspect 
is usually the most difficult aspect to develop 
[22]. This phenomenon is most likely caused 
by the fact that the topics of the project being 
carried   out   were   jacking, blocking,   and  
lifting, which the underlying theory had been 
obtained in science subjects at junior high 
school. 

Second, the lowest score is at the look-
back skill, and the result of the t-test between 
the experimental and the control group was 
not significantly different with t = 0.941 and 
p = 0.351. Thus, it is concluded that even 
though CPjBL was effective for improving 
problem-solving skills, it was not effective in 
improving the look back skill. This 
phenomenon is in line with the results of the 
research by Samani et al. [6] that students are 
not accustomed to evaluating what has been 
done, as Boyd & Goldenberg [17] say that 
checking and rechecking is an important job 
but often forgotten. 

 
CONCLUSION 

Based on the data analysis described 
above, it can be concluded that in general, the 
CPjBL was effective to improve critical 
thinking, creativity, and problem-solving 
skills for vocational schools students, 
especially students in Automotive 
Department.  Furthermore, when observed in 
more detail in each aspect, it was found that 
the application of contextualized learning 
problems could improve the aspect of 
originality in creativity and problem 
understanding in problem-solving skills, 
which was usually difficult to improve. 
However, it should be noted that CPjBL was 
not effective to improve the capabilities of 
analysis in critical thinking and look-back in 
problem solving. In addition, this study used 
a minimal sample. Therefore, further 
research is needed to refine the learning 
materials so that it can improve the analytical 
and look-back skills followed by a test with a 
larger sample. 
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