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Abstract. The problem of low critical and creative thinking skills in Vocational High 

Schools is a more significant concern to improve through various efforts. This study was 

aimed to describe the preliminary creative and critical thinking skills of students who have 

studied entrepreneurial attitudes and behaviours at SMKN 1 Pariaman. This type of 

research was descriptive quantitative. Preliminary analysis was carried out by giving ten 

items of creative and critical thinking essays that were valid (0.70) and reliable (0.82). The 

questions have passed the feasibility test on 150 students who have not studied 

entrepreneurship subjects on entrepreneurial attitude and behaviour topics at random. 

Written tests and questionnaires were given to 40 students of class XI-MI 1 and XI-MI 2 

at SMKN 1 Pariaman. The preliminary analysis of critical and creative thinking skills was 

done in May 2021. The research data were collected based on scoring students' answers. 

The scoring of the critical and creative thinking test answers was in percentages according 

to critical and creative thinking categories. The analysis results of the critical and creative 

thinking indicators revealed that 51% of students got scores 1 and 2 (basic skills), while 

49% of students got scores 3 and 4 (advanced skills). 
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1 Introduction 

Advances in technology and science are a form of life in the XXI century requiring various 

skills to face life's challenges [1,2]. Some of the skills used as indicators of the quality of 

education in learning in the XXI century for a country are creative and critical thinking skills 

[3]. Students are required to develop many ideas and argumen [4] and have proper reasoning 

[5]. Critical and creative thinking skills are one of the main focuses in the life of the XXI century 

(2,6–8). Creative thinking skills can train students to develop lots of ideas and arguments [9], 

Ask questions, Acknowledge the truth of statements, Even be able to make students open and 

responsive to different perspectives [4]. Creative thinking skills can be characterized by five 

components, including; 1) fluency, the expertise to generate lots of ideas, 2) originality, the 
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skills to generate new ideas or ideas that do not exist yet, 3) elaboration, developing and adding 

to ideas so that detailed ideas are produced, 4) flexibility, the skills to generate ideas broad and 

varied, 5) metaphor thinking, skills in analogizing something into an easy-to-understand 

conceptual understanding. 

Critical thinking skills are important for problem solving, investigation, and discovery [13]. 

Critical thinking involves a person's mind in evaluating ideas and concepts [14,15], as well as 

comparing [16] and seeing from various points of view [12]; critical thinking skills guide 

students to have the right reasoning in solving problems[17]. Critical thinking consists of focus, 

supporting reasons, reasoning, organization, conventions, and integrations. In addition, 

according to the World Economic Forum report, the skills needed in 2015, 2020, 2025, and 2030 

are still oriented towards creative and critical thinking skills. This follows the problems in the 

subject matter regarding entrepreneurial behavior and attitudes where students are required to 

solve problems that are often faced by entrepreneurs, such as opportunities in entrepreneurship, 

tips to avoid entrepreneurship failure, and solutions for growing businesses.  

At the same time, training students' creative and critical thinking skills helps them position 

themselves later as someone who has entrepreneurial attitudes and behavior in real life. The 

same statement is supported by the Organization for Economic Cooperation and Development 

(OECD) in the 2030 learning framework oriented towards creative and critical thinking skills 

[22]. 

The World Economic Forum also predicts more than seven million jobs will be lost, and two 

million new jobs will emerge by 2025 [21]. This is because existing employment opportunities 

have shifted to automation and digitalization [6,23]. Graduates of the education world need to 

produce skills, namely critical and creative thinking[24,25]. The position of critical and creative 

thinking skills is a challenge faced by Vocational High Schools in increasing quality graduate 

output  [26]. Vocational High Schools are expected to be able to produce graduates who have 

knowledge in creative and critical thinking skills [27], have factual knowledge of a specific field 

of work [28]; thus, they can choose available solutions to problems [29]. The assessment 

indicators for creative thinking questions are compiled based on Treffinger (2002) indicators, 

while the assessment indicators for critical thinking questions are based on Finken & Ennis 

(1993) indicators. The creative and critical thinking essay questions have been empirically and 

logically validated so that they are feasible to use.   

Creative thinking questions are given to students in the form of articles about examples of 

business opportunities around students. Then students must solve the following problems, 1) 

students are able to apply entrepreneurial attitudes and behavior when they are running a 

business, 2) students are able to provide examples of opportunities businesses in the field of 

technology that exist around their environment, 3) students are able to act correctly if there are 

competitors who copy the products of the businesses that they have designed, 4) students are 

able to provide solutions in the form of actions that will be taken if one day they are at the point 

of almost going bankrupt, and 5) students know the steps to be taken if they want to open a new 

branch of an advanced business. While the critical thinking questions given to students include, 

1) students are able to analyze how to create business opportunities in the surrounding 

environment, 2) students are able to provide solutions in order to remain able to survive if the 

business is run has great competitors, 3) students can analyze what kind of business is suitable 

to be established during a pandemic, 4) students are able to find solutions so that their business 



 
 
 
 
 
 

can grow, 5) students can recruit new employees for their business. Therefore, this study aims 

to describe the preliminary analysis of creative and critical thinking skills of students who have 

studied creative products and entrepreneurship in entrepreneurial attitudes and behaviors at 

SMK Negeri 1 Pariaman. 

2 Method 

This type of research was descriptive quantitative, describing the preliminary conditions of the 

following two variables: [1] Creative thinking skills based on indicators of fluency, originality 

(authenticity), elaboration (detailing), flexibility, and metaphorical thinking; 2) Critical thinking 

skills based on indicators of focus (focus), supporting reasons, reasoning (thinking), 

organization, conventions, integrations. Creative and critical thinking questions got a validity 

value of 0.70 in the high category and a reliability value of 0.82 in the high category. Thus, the 

questions were suitable for use for preliminary tests. The questions have passed the feasibility 

test on 150 students of SMKN 1 Pariaman who have not studied entrepreneurship subjects on 

entrepreneurial attitude and behavior topics at random. Preliminary analysis of critical and 

creative thinking skills was carried out by giving a written essay test.  

Written tests and questionnaires were given to 40 students of class XI-MI 1 and XI-MI 2 

Industrial Mechanical Engineering Department, SMKN 1 Pariaman. The reason was given to 

40 students because the preliminary analysis was given to students who had previously studied 

entrepreneurship subjects, and researchers were only given two classes for preliminary tests. 

The preliminary analysis of critical and creative thinking skills was conducted in May 2021. 

The research data were collected based on scoring students' answers. The scoring of the critical 

and creative thinking test answers was in the form of percentages according to critical and 

creative thinking categories. 

3 Findings and discussion 

3.1 Creative thinking skills 

Creative thinking skills were measured using an essay that consisted of 5 items. Based on the 

analysis of the creative thinking questions test. It is known that the average creative thinking 

skills of students in class XI-MI 1 and XI-MI 2 Department of industrial mechanical engineering 

at SMKN 1 Pariaman were still in the low category, which was equal to 50. The following are 

descriptive statistics of students' creative thinking skills. 

 

 

 

 

 

 

 

 



 
 
 
 
 
 

Table 1. Descriptive statistics of creative thinking skills per indicator. 

Descriptive Statistics 

 N Minimum Maximum Sum Mean 
Std. 

Deviation 
Variance 

Creative Thinking 

Skills 
40 20 68 1000 50 14.8253 219.7895 

Valid N(leastwise) 40       

 
Based on the results of the descriptive analysis, it is known that the creative thinking skills of 

students were still low, with an average of 50. The maximum score achieved by students was 

only up to 68, while the minimum score obtained was 20. The scores did not meet the minimum 

standard score that had been determined by the school, which was 75. Descriptively, this means 

that it takes an effort to improve students' creative thinking skills. The analysis of students' 

creative thinking skills per indicator of creative thinking skills can be seen from the following 

table. 

Tabel 2. Student creative thinking skills score per indicator. 

Number 

of 

Students 

The number of students who get 1-2 and 3-4 scores on each indicator 

Fluency Originality Elaboration Flexibility 
Metaphorical 

Thinking 

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

40 6 14 18 22 18 22 24 16 26 14 

Percenta

ge (%) 
30 70 45 55 45 55 60 40 65 35 

Source: Creative thinking skills Per Indicator was adapted by Treffinger (2003) 

 
The table above shows that students' creative thinking skills on the fluency indicator were 

obtained by a total of 30% of students who answered creative thinking questions on the topic of 

entrepreneurial attitudes and behavior at score 1 and 2. This means that 10% of students could 

only reach the score 1, namely stating ideas, suggestions, or alternative answers, 20% reached 

the score 2, namely mentioning several ideas or alternative answers that were not always 

different, 50% reached the score 3, namely mentioning three different ideas, suggestions or 

alternative answers, 20% reached the score 4, namely mentioning more than five different ideas, 

suggestions, or alternative answers. For the originality indicator, a total of 45 % of students' 

skills were in the score 1 and 2 categories. It means that 10% of students could reach the score 

1, namely, mentioned some common, logical, and relevant ideas to the given problem, 35% 

reached the score 2, namely mentioned some logically interesting and reasonably unique ideas, 

and relevant to the given problem. Meanwhile, a total of 55% of students were already at score 

3 and score 4 of the originality indicators. The students could reach score 3, namely mentioned 

some unique ideas that are logically interesting, relatively new but less relevant to the given 

problem, with 35%, and score 4, namely mentioned some unique ideas that are logically 

interesting, fairly new, and relevant to the given problem with 20%.  

Students' skill for elaboration indicator was still in the score 1 and 2, namely did not add details 

to existing ideas, so that the formulation of ideas was less applicable, with 15%, and explained 

some logical details on an existing idea, but not following the main idea concept, so that it could 



 
 
 
 
 
 

not be used to clarify the idea, with 30%. Only 55% of students could reach the score 3 and 4 

of the elaboration indicator, namely explained one logical detail on an existing idea so that the 

formulation of the idea becomes easier to apply and clear, with 40%, and explained some logical 

details on an existing idea so that the formulation of the idea becomes easier to apply clearly, 

with 15%. Students' creative thinking skills on the flexibility indicator showed that 60% of 

students were in score 1 and score 2. It showed that 25% of students could write down one 

answer that is quite logical and relevant to the given problem from one point of view, and 35% 

could write down some logical alternative answers but less relevant to the problem given from 

several different points of view. Meanwhile, only 40% of students got score 3 and score 4. Score 

3 means that the students were able to write down some alternative answers that are quite logical 

and relevant to the given problem from several different points of view (30%). Meanwhile,  

score 4 means that the students were able to write down some alternative answers that are logical 

and relevant to the given problem from several different points of view (10%). 

The results of the analysis also showed that a total of 65% of students were at the score 1 and 

score 2 of the metaphorical thinking indicator where 35% of students were at the stage of less 

able to combine relevant ideas to become a coherent unity and 30% of them were able to 

combine several relevant ideas but do not explain the formulation of ideas with a logical 

analogy. However, only a total of 35% of students were already on score 3 and score 4, namely, 

students were able to combine several ideas, modifying, but unable to explain the formulation 

of ideas with a logical and coherent analogy (25%) and combining several ideas, modifying, 

and explaining the formulation of ideas with a logical and coherent analogy (10%). Overall, 

students' creative thinking skills for all indicators showed that 51% of students got a score of 1 

and 2, while 49% of students got a score of 3 and 4. Students with score of 3-4 got an average 

percentage of 49% obtained from the total percentage of each creative thinking indicator, 

including fluency, originality, elaboration, flexibility, and metaphorical thinking, divided by the 

total number of indicators. 

 

Fig. 1. Students' creative thinking skills for all indicators. 
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The following were examples of creative thinking questions and answers students gave in the 

preliminary analysis of creative thinking skills.  

Table 3. Example of creative thinking questions. 

Skills Questions Student Answers 

Creative 

Thinking 

After reading the article 

above, share your opinion 

about a person's attitude 

and behavior when just 

starting a business! 

Student 1 

First of all, we must have capital, then we hone the 

skills we have to have a business and try in earnest. 

Student 2 

Strive diligently, get up early and routinely carry out 

business activities carefully. 

 
Table 3. shows that students' answers were only limited to short answers without elaboration, 

which could indicate their creative indicators. Students did not provide answers that have a 

renewable value. They barely responded briefly and delivered a short response. Students have 

not been able to develop the attitude that an entrepreneur must own. Students' responses did not 

appear to be creative, indicating that more work was required in learning both methods and 

media and instructional materials. Thus, students' creative thinking skills can be improved in 

the future. 

3.2 Critical thinking skills 

Critical thinking skills were measured using an essay that consisted of 5 items. Based on the 

analysis of critical thinking test questions, it is known that the average critical thinking skills of 

class XI-MI 1  and XI-MI 2 students of the industrial mechanical engineering department at 

SMKN 1 Pariaman were still in the low category, equal to 49.2. The following is a statistical 

descriptive of students' critical thinking skills. 

Table 4. Descriptive statistics of critical thinking skills per indicator. 

Descriptive Statistics 

 N Minimum Maximum Sum Mean Std. Deviation Variance 

Critical Thinking 

Skills 
40 36 64 984 49.2 8.618218 74.27368 

Valid N(listwise) 40       

 
Based on the results of the descriptive analysis, it is known that the critical thinking skills of 

students were still low, with an average of 49.2. The maximum score achieved by students was 

only up to 64, while the minimum score obtained by students was 36. The score also did not 

meet the minimum standard score that has been determined by the school, which was 75. This 

means that an effort was needed to improve students' critical thinking skills, either through 

learning methods, learning media, or teaching materials. The analysis of students' critical 

thinking skills for per indicator of critical thinking skills can be seen from Table 5. 

 

 



 
 
 
 
 
 

 

 

Table 5. Student critical thinking skills score per indicator. 

Number of 

Students 

The number of students who get 1-2 and 3-4 scores on each indicator 

Focus 

Supporting 

reason and 

reasoning 

Organization Convention Integration 

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

4 

40 22 18 32 8 10 30 18 22 20 20 

Percentage 

(%) 
55 45 80 20 25 75 45 55 50 50 

Note: No one student got five scores for each indicator (0%) and critical thinking skills Per Indicator was 

adapted by Finken & Ennis (1993) 

From Table 5, it can be seen that students' critical thinking skills on the focus indicator gained 

a total percentage of 55%, where students were only able to answer questions with answers at 

the score 1 and score 2 where all concepts are incorrect or insufficient, with 20%, and the idea 

was unfocused or exaggerated, or dubious, with 35%. The ability of students at the score 3 and 

score 4 obtained a total percentage of 45%, where students were able to provide answers with 

the criteria of some of the concepts were true and clear (40%), and most of the concepts were 

correct, obvious, but less specific (5%). No one student had been able to get score 5; namely, 

all concepts were correct, clear and specific (0%). The total percentage for students' abilities on 

the indicators of supporting reason and reasoning was 80%. Students could only reach the score 

1, namely the reasons are not true (30%) and score 2 the answer description was not supportive 

(50%). As for the score 3 and score 4, it is known that the total percentage of students was as 

much as 20%, with details of students providing answers with criteria. A small part of the 

description of the answers is correct and clear, but the reasons and arguments are not clear 

(20%), while for criteria most of the descriptions of the answers are correct, clear, but less 

specific (0%). And also, there were no students who have reached score 5, namely with the 

criteria of all descriptions of the answers are correct, clear, and specific, supported by strong 

reasons, correct, clear arguments (0%). 

Furthermore, on the organization indicator on students' critical thinking skills, students got a 

total percentage of 25% for the score 1 and score 2, with the categories such as the flow of 

thinking was not good (5%), and the flow of thinking was not good, the concepts were not 

interrelated (20%). Meanwhile, the total percentage at the score 3 and score 4 was 75% with the 

criteria such as the flow of thinking was quite good, to a lesser extent related to each other 

(40%), and the flow of thinking was good, some concepts were interrelated and integrated 

(35%), and no students got a score 5 in the category of good thinking flow, all concepts were 

interrelated and integrated (0%). It revealed that the total score of students at the score 1 and 

score 2 for convention indicator was 45% with the criteria of bad grammar (20%), and good 

grammar, incomplete sentences (25%). Meanwhile, the student's skill at the score 3 and score 4 

of the convention indicator was total of 55% with the criteria of the grammar as quite good, 

there were spelling mistakes (50%), and grammar was good and correct, there were small 



 
 
 
 
 
 

mistakes (5%). However, no one had obtained the highest score with the grammar being good 

and correct criteria (0%). 

The next indicator was the integration indicator, with the percentage of the total skill of students 

at score 1 and score 2 was 50%. The criteria include; the overall aspect was insufficient (25%), 

and a few of the aspects that seem right (25%). Meanwhile, for the score 3 and score 4, a total 

was obtained 50% with the criteria most of the aspects seem correct (30%), and all aspects were 

visible, but not balanced yet (20%). There were no students who achieved the maximum score 

with the criteria of all aspects were visible, the evidence was good and balanced (0%). 

Overall, students' critical thinking skills for all indicators were the same as creative thinking 

skills, where 51% of students got a score of 1 and 2, while 49% of students got scores of 3 and 

4. It means that the flow of thinking of students was quite good, to a lesser extent related to each 

other and the flow of thinking was good, some concepts were interrelated and integrated. 

Students with a score of 3-4 got an average percentage of 49% obtained from the total percentage 

of each critical thinking indicator, including focus, supporting reason and reasoning, 

organization, convention, and integration, and divided by the total number of critical thinking 

indicators. 

 

Fig. 2. Students' critical thinking skills for all indicators. 

 

The importance of critical thinking in entrepreneurship material, namely critical thinking, is a 

powerful entrepreneur in carrying out business and making decisions to survive and progress. 

An entrepreneur must be able to analyze market needs and be able to solve problems. The ability 

to think critically helps entrepreneurs to find out how superior the product is and how to process 

the product so that it sells in the market. When critical thinking and creative thinking are 

combined, problem-solving or problem-based learning emerges. The following are examples of 

creative and critical thinking questions, along with examples of answers given by students in 

the preliminary analysis.  

 

51

49

45

47

49

51

53

1 - 2 3 - 4

P
er

ce
n
ta

g
e 

%

Score

Critical Thinking Skills



 
 
 
 
 
 

Table 6. Examples of critical thinking questions. 

Skills Questions Student Answers 

Critical 

Thinking 

After reading the article 

above, analyze how to 

create business 

opportunities in your 

environment! 

Student 1 

By looking at the community's needs, such as when 

people need masks during a pandemic, so we can 

open a business to sell masks. 

Student 2 

It must be started with capital and support from the 

family. Then with the family try to open a business 

such as selling and opening a food shop because food 

is a basic need, but the pillar is capital. 

 
Based on the examples of student answers above, it can be seen that there were still students 

who relied on the family as a solution for business opportunities, and students were still not able 

to develop answers according to the indicators of critical thinking skills. Students only 

responded to the answers in general, not specifics. Thus, an effort to improve student's critical 

thinking skills was needed, both in learning and in terms of media and teaching materials. 

4 Conclusion 

Based on the results of the descriptive analysis, it was concluded that the creative thinking skill 

of students was still low, with an average of 50. The maximum score that students achieved was 

only up to 68, while the minimum score obtained was 20. The critical thinking skill of students 

was still low, with an average of 49.2. The maximum score achieved by students was only up 

to 64, while the minimum value obtained was 36. The score for creative and critical thinking 

skills still did not meet the minimum standard score that has been determined by the school, 

which was 75. 

Overall, students' creative and critical thinking skills for all critical and creative thinking 

indicators, each of which obtained 51% of students who got a score of 1 and 2, while 49% of 

students got a score of 3 and 4. This means that an effort was also needed to be able to improve 

students' creative thinking and critical thinking skills through learning methods, learning media, 

or teaching materials. One of the efforts was developing creative and entrepreneurship product 

modules to improve students' creative and critical thinking skills. The development of modules 

based on 21st-century learning approaches, such as problem-based learning modules, was 

regarded as a feasible alternative due to the fact that learning in schools is still conducted online.  
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