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Abstract—Optimization of virtual learning is not only 

supported by the availability of adequate facilities but also 

through developing student potential in the aspects of creativity 

and critical thinking. Both of these aspects are absolutely needed 

by students to adapt to the learning process, one of which will 

also affect their learning achievement improvement. This study 

aims to look at the relationship between creativity, critical 

thinking, and student academic performance during online 

learning. The quantitative research design used in this study 

involved 168 student respondents who attended online lectures 

and were selected using purposive sampling technique. The 

results showed that creativity has a significant and linear 

relationship with critical thinking disposition, where the higher a 

person's creativity, the higher their critical thinking and vice 

versa. Besides that, simultaneously creativity and critical 

thinking can be one of the factors that determine student 

academic performance. Thus, this study shows that by 

considering these three variables in learning, it is expected to be 

able to produce optimal learning outcomes, especially in virtual 

learning. 

Keywords—academic performance, creativity, critical thinking, 

critical thinking disposition, virtual learning 

I. INTRODUCTION 

To get an optimal learning achievement, there are many 
factors that must be considered by students in order to achieve 
their best learning outcomes. The supporting factors are not 
only about the accessibility and the facilities provided but also 
in terms of internal factors that come from the student's own 
personality. The factors that determine the success of students 
in learning include (1) a planned education system and 

curriculum; (2) the availability of facilities and easy 
accessibility in the schools; (3) competent teachers in various 
aspects, and (4) students’ individual characters and abilities [1–
4]. Between these factors, individual factors are considered as 
the significant factors that have a major contribution on 
students learning achievement. 

This individual factor refers to the internal resources in the 
form of disposition, characteristics, attitudes, behavior or other 
abilities possessed by students [5]. These aspects will lead a 
person to achieve certain goals that have been targeted. The 
factors of creativity and critical thinking are considered as 
factors that can determine how a student develop and optimize 
himself  [6,7]. Creativity refers to the ability to create new 
things and new ideas in order to find out the alternative 
solutions when facing the learning problems. Likewise, with 
critical thinking, creativity is used as an important power for 
someone to develop the information they acquire. There have 
been many studies that have tried to link the role of creativity 
and critical thinking, where most of them agreed that with these 
two aspects, a person can achieve an optimal learning 
achievement [8,9]. 

Although there have been many previous studies that 
explained the relationship between creativity and critical 
thinking in achieving one's learning achievement, not much is 
known about the relationship between these three variables in 
virtual learning during the Covid-19 pandemic. This study aims 
to see the relationship of the three variables tested, especially in 
the context of virtual learning during the pandemic. Therefore, 
the researchers assume that there is a significant relationship 
between these three variables. Henceforth, the relationship 

Advances in Social Science, Education and Humanities Research, volume 545

Proceedings of the International Conference on Educational Assessment and Policy (ICEAP 2020)

Copyright © 2021 The Authors. Published by Atlantis Press SARL.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 156



between these variables can be seen in the results and 
discussion. 

II. LITERATURE REVIEW 

A. Creativity Theory 

Creativity is closely related to divergent thinking pattern 
where an individual is able to produce more than one solution 
in solving a particular problem [10]. An individual's level of 
creativity enables him to combine unrelated topics in unique 
and different ways to find new and flexible ideas [11]. 
Creativity is also related to the originality of ideas, openness to 
new experiences, willingness to accept something new and 
different or perhaps unreasonable, willingness to accept risks in 
thoughts and actions, and sensitive to the beauty of the 
character of these ideas [12]. Warren et al. [10] suggested that 
three factors that could influence creativity are fluency 
(number of ideas), flexibility (diversity of ideas), and 
authenticity (new and useful ideas). In addition, according to 
[7,13], two factors that can predict the level of creativity in a 
student are the attitude of openness to new experiences and 
intrinsic motivation that comes from within the student. 

The level of creativity owned by a student is influenced by 
several factors including the environmental influences that 
come from inside or outside the school [7]. According to 
Gralewski and Karwowski  [14], family socio-economic status 
and extrinsic support (such as intellectual activities at home 
and the availability of books at home) have a positive effect on 
students' creativity levels, but only during the early stages 
(when they were children). The influence of these external 
factors no longer has an effect when a student grows up. 
Meanwhile, the extrinsic motivation from parents, for example 
in helping children identify their mistakes rather than giving 
gifts, was found to have no effect on the development of a 
child's creativity. A supportive social environment can 
influence student’s creativity. Students who get support from 
the school to develop their creativity have more creative self-
efficacy and become creative individuals [15]. However, 
student’s creativity can be hampered by factors such as social 
relationships, cultural views, or the environment and obstacles 
that come from within a person [16]. 

B. Critical Thinking Disposition 

One of the determining factors for the student’s success in 
the learning process is the level of critical thinking. Until now, 
many studies have tried to measure the level of critical thinking 
of the students or the teachers [15,17,18]. By using the 
California Critical Thinking Disposition Inventory (CCTDI) 
instrument developed by Facione et al. [19] and Facione [20], 
they found that students' critical thinking level was not 
influenced by the length of study time (semester level). Instead, 
the level of critical thinking of students is influenced by the 
type of major that students are studying. They found that 
students studying Mathematics had a higher level of critical 
thinking than students studying Turkish. Furthermore, a study 
has been conducted on 230 lecturers in Spain and Latin 

Americans in which they were asked to share their views on 
the types of teaching methods that could improve students' 
critical thinking. The results showed that there were 3 methods 
most proposed by the lecturers, namely: Oral and Written 
Reflection and Argumentation; Reading, Analysis, and 
Synthesis of Resources; and Case Studies [21]. 

C. Academic Performance 

Student learning achievement is one of the outcomes to be 
achieved after the learning process takes place. Student 
academic performance is influenced by several factors, 
including factors that come from within the student and those 
from outside the student with a large portion coming from 
within the student [22]. Factors that come from within students 
include student learning independence where students are able 
to learn independently without the help of others [23]. In 
addition, factors that come from inside the students are also 
determined by the level of student motivation to learn where 
students with high learning motivation tend to have persistent 
enthusiasm, never give up, and actively seek new knowledge 
which in the end could determine good learning achievement 
[24]. 

Meanwhile, the external factors that could affect student’s 
academic performance are student's social environment which 
can be divided into three, namely the family, school and 
community environment [25]. So it can be concluded that a 
conducive social environment can support a student to achieve 
better learning achievement, while a less supportive 
environment, such as the attitude of parents who do not pay too 
much attention to children's learning development or conflicts 
in the family can reduce student achievement in school [26]. 

D. Correlation between Variables 

Creativity and critical thinking are the two variables most 
associated with student academic performance. Hansenne and 
Legrand [27] found that creativity in a person can predict 
student achievement in school. In line with this result, 
D’Alessio et al. [28] also showed a close relationship between 
the level of critical thinking and academic performance where 
students who have a high level of critical thinking tend to have 
better academic performance. This was also reinforced by the 
statistical analysis of Fong et al. [9] which also found a positive 
and significant relationship between student creativity and 
academic performance. Furthermore, a study using instruments 
from of Watson Glaser Critical Thinking Appraisal (WGCTA) 
was used to see the impact of critical thinking on academic 
performance in 1620 executive MBAs. This study found that 
critical thinking had a positive impact on the average academic 
performance of the respondents [28]. 

Chan and Yuen [29] found that the teachers who usually 
teach classes with genius students have higher creative scores. 
This is because these teachers have confidence about their 
creativity, creative personality, and in the end influence their 
creative behavior which then affects the academic performance 
of their students in the classroom. If viewed from a personal 
aspect, students who are independent, expressive, and have 
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high aspirations for their academic performance are more likely 
to have high levels of creativity [13]. Students' imagination can 
also become a mediator variable that mediates the relationship 
between creativity, personality and academic performance [30]. 

III. METHODS 

This study uses a quantitative approach that aims to test 
whether there is a relationship between the variables being 
tested. The variables tested are creativity, critical thinking 
disposition and academic performance. Researchers assume 
that there is a relationship between the three variables. 

A. Sample 

Respondents in this study were students at several 
campuses who were selected using purposive sampling 
technique. The characteristics of the existing respondents were 
students who are received online lectures due to this pandemic. 
No gender categorization or other differences were specific to 
this study. 

B. Instruments 

This study used three measuring instruments that have been 
validated before. The three measuring tools used in this study 
were creativity instrument, critical thinking instrument and 
student’s Grade Point Average (GPA). The first instrument was 
the creativity scale developed by Peterson and Seligman [31] 
Banicki [32]. The creativity instrument was validated into the 
Indonesian context by Fahmi and Ramdani [1]. There were 10 
items used to measure the condition of the respondent's 
creativity. The creativity instrument used in this study has a 
reliability coefficient value above .7 so it is suitable to be used 

in this study. The second instrument used in this research was a 
critical thinking disposition instrument which has been 
modified and developed by Ramdani et al. [33] in the form of 
self-report on a Likert scale. This instrument measures 7 
dimensions on these attributes, namely truth-seeking, open-
mindedness, systematic, inquisitiveness, cognitive maturity, 
self-confidence and analyticity. While the third measuring 
instrument was academic performance which was seen from 
the last respondent's GPA.  

C. Collecting and Analyzing Data 

The tidied up questionnaire containing the three measuring 
instruments was then made in an online version according to 
the existing scheme. Then online questionnaires were 
distributed to respondents according to the sampling technique 
used. The data collection process was carried out for 
approximately 1 month from June to July 2020. After that, the 
data was tabulated and analyzed descriptively using RASCH 
analysis to see the strength of existing measuring instruments 
and correlational analysis with Pearson Correlation to see the 
existing relationship of the three variables. 

IV. RESULTS AND DISCUSSIONS 

A good instrument has valid and reliable criteria. The 
instrument used in this study was Creative Thinking Instrument 
to measure creative thinking skill which has 10 items. Based on 
the RASCH modeling analysis shown in the image below, it 
could be seen that there were 8 invalid items for item number 
1, 2, 3, 4, 6, 7, 8, and 9. Valid items were only found in items 
number 5 and 10. The validity of items of creative thinking 
instrument show in figure1. 

 

Fig. 1. Validity of items of creative thinking instrument. 

Based on the RASCH analysis above, it could be clearly 
seen that eight items have a standard score that do not match 
the standard RASCH modeling analysis. This could be possible 
because some items need to be revised especially those that 

contain the less effective sentences that need to be adjusted 
with the instrument blueprint. This instrument has a moderate 
measurement of creative thinking. Some examples of sentences 
that are less effective are as follows; (1) Need to be revised 
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with "my strength is to present new and unique ideas". (2) The 
sentences were too long and less effective, should be revised 

with "when people are told about how to do something, I 
already have a more effective way of my own". 

Fig. 2. Reliability of items of creative thinking instrument. 

From figure 2 reliability of the instrument used was high, 
with a reliability coefficient of .85 and strengthened by the 
reliability of the items on the instrument used at .96, while the 
consistency of respondents in answering the instrument items 
used was .87 with a good category. The results of this 
reliability test indicate that the items answered by 168 

respondents with good consistency. Furthermore, based on the 
analysis of validity and reliability, it was found that creative 
thinking instrument has eight invalid items out of ten items, 
while the critical thinking disposition has four invalid items out 
of 21 items. Figure 3 show validity of critical thinking 
disposition

 

 

Fig. 3. Validity of critical thinking disposition. 
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Based on the analysis result above, it can be seen that item 
number 5, 7, 17, and 18 were found to invalid items when used 
in measuring critical thinking skills. While the result of 

reliability shows a very high category with a reliability 
coefficient of .91 (See figure 4). 

 

 

Fig. 4. Reliability of ctitical thinking disposition. 

Based on the picture above, it shows that the consistency of 
the respondent in answering the item was indicated by a 
correlation of .91, while the reliability of the item itself is also 
in the very high category, namely .97. Furthermore, after the 
researchers ensure that instrument used meets good 
psychometric principles, the next step was an inferential test to 
find out the relationship between the variables being tested. But 
before that, the researchers looked at the normality of each data 
tested (see table 1). 

TABLE I.  NORMALITY TEST OF VARIABLES 

Variable Kolmogorov-Smirnov Test 

Grade Point Average (GPA) .109 

Creativity (C) .883 

Critical Thinking Disposition (CTD) .348 

From table 1, it can be seen that each variable has a normal 
distribution. This can be seen from the Kolmogorov value 
which is greater than .05 [2]. If the data used is normal, then 
the next analysis is correlational analysis (see table 2). 

TABLE II.  CORRELATION BETWEEN VARIABLES 

Variable GPA Creativity CTD 

GPA 1 -.012 .179’ 

Creativity -.012 1 .618’’ 

Critical 

Thinking 

Disposition 

.179’ .618’’ 1 

                           Note. (“= significant 5%, ‘= significant 1%, Good Correlation = > .3) 
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Table 2 shows that a significant and good correlation only 
occurs in the correlation of creativity and critical thinking 
disposition. The correlation between creativity and critical 
thinking disposition is .618, while the other correlations are 
insignificant. Meanwhile, the researchers also looked at the 
ANOVA results which showed multiple regression of the effect 
of creativity and critical thinking disposition on the index of 
Grade Point Average (GPA) which showed a significance of 
.008 (<.05). Partially, creativity also has a significant effect 
with a significance level of .041.  Meanwhile critical thinking 
disposition has a significant effect on GPA (Sig. 002, <.05). 
Over more, the R Square value is 5.6%. 

The results showed that the very high correlation between 
creativity and critical thinking disposition occurs because of 
several possibilities. Theoretically, these two attributes fall into 
the same realm of higher order thinking which allows them to 
be related to one another. Creativity and critical thinking are 
considered as initial indicators that someone needs to be 
successful in learning because these two things are closely 
related to how someone gets information and develops that 
information. In addition, the measuring tool used is self-report 
which could measure psychological conditions in the form of a 
person's attitude and tendency to behave. These reasons have 
been strengthened by several studies that support this notion 
[34–36]. 

V. CONSLUSION 

This research concludes that creativity has a significant 
relationship with critical thinking. Creativity and critical 
thinking are grouped in higher order thinking skills in which 
these two aspects could become the indicators of the successful 
of learning process.  
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