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Abstract: Critical thinking disposition is an important part of someone's critical thinking. 
This study aims to determine the differences in critical thinking dispositions of students in 
biology education based on gender. This research was conducted at Muhammadiyah of 
Bengkulu University involving 73 biology students as respondents, which is consisting of 19 
male and 54 female. This research is a quasi-experimental type with one group. The 
instrument used in this study was the Critical Thinking Disposition in Biology Test (CTDBT), 
which is the first test instrument developed to see the critical thinking disposition in biology. 
The data obtained were analyzed through non-parametric statistics, namely the Mann-
Withney test with the help of the SPSS version 20 application. The results showed that in 
general there was no significant difference in the disposition of biological critical thinking 
among male and female male and female students, except for the analyticity indicator. The 
results of this study can contribute to lecturers and stakeholders in making decisions to 
improve the quality of graduates at the University 
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Introduction  
 

The vision of science education is to prepare 
students to have an understanding of science and 
technology, through the development of thinking skills, 
attitudes, and skills to understand themselves, so they 
can manage the environment and overcome problems in 
their environment (Rustaman, 2005). Besides, Zubaidah 
(2010) revealed that science learning is an effort to 
develop higher-order thinking skills, especially critical 
thinking. 

Critical thinking consists of two components, 
namely critical thinking disposition and critical thinking 
skills. Yuksel and Alci (2012) reveal that a person's 
disposition is a necessary prerequisite for critical 
thinking, and disposition can be said to be a component 
that greatly affects critical thinking skills. According to 
Facione et al., (1996) critical thinking disposition is a 
consistent internal motivation to get into problems and 
make decisions. This is in line with the statement of 
Facione & Giancarlo (2013) that a person with a strong 

disposition to think critically has a consistent internal 
motivation to get into problems and make decisions 
using critical thinking. Facione (2011) explains that there 
are several characteristics of someone who has a critical 
thinking disposition, namely: clarity in stating 
statements, the discipline of working with complex 
problems, diligence in looking for relevant information, 
rationality in choosing and applying criteria, diligence in 
facing various difficulties, and be thorough in various 
situations. 

Facione et al., (1995) explained that critical thinking 
disposition consists of seven indicators, namely: 1). 
truth-seeking, the tendency for someone to be honest, 
have a strong curiosity, can ask questions, and look for 
evidence, 2) open-mindedness, have a sense of tolerance 
for different ideas and views, 3). Analiticity, a person's 
tendency to be careful in solving problems, 4). 
Sistematicity, the tendency to always be organized, 
focused and diligent in conducting investigations, 5). 
Self-confidence, self-confidence in reasoning and one's 
own ability to make decisions, 6). Inquisitiveness, 
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curiosity in learning various things, 7). Maturity, the 
tendency to be mature and careful in solving problems. 

Thus, the effort to see and develop a person's 
critical thinking disposition is very important as an 
initial step in producing a generation capable of higher-
order thinking. with the critical thinking disposition, a 
person will tend to be motivated to use the skills they 
have. Yucel & Kogak (2010) revealed that the education 
process in higher education should support students 
'critical thinking, especially student teacher candidates, 
because the teacher plays an important role in 
developing critical thinking dispositions and students' 
critical thinking skills. Therefore, knowing, identifying 
and developing the dispositions and critical thinking 
skills of prospective teachers are very important to do in 
an effort to produce effective education. Foluso (2014) 
states that an educator who has a strong critical thinking 
disposition can encourage students to be able to use and 
develop the quality of thinking they have at the time of 
the learning and teaching process. Davies (2015) 
explains that critical thinking is one type of skill 
development in expressing opinions and skills in 
conducting assessments and decisions. Critical thinking 
skills are very important skills for someone to have, 
especially in the academic field at Higher Education 
(Profetto, 2003). Higher education plays a very 
important role in preparing individuals who have good 
capacity in the social environment. It is stated that in 
general, someone who has skills without a tendency or 
disposition to use them will cause the skills they have to 
not develop properly. Based on this statement proves 
and explains that the two components of critical 
thinking, namely dispositions and skills, influence and 
are related to one another. 

Several studies on critical thinking dispositions 
based on gender have been carried out by previous 
researchers both domestically and in Indonesia, 
including research conducted by Demirhan and 
Kokluya (2014) which states that there is a significant 
difference between critical thinking disposition scores 
between male science teacher candidates and women 'on 
the subscales of curiosity and systematicity. The 
instrument used in this study was CCTDI. Furthermore, 
the CCTDI instrument is also used in other research 
related to critical thinking dispositions based on gender, 
namely research conducted by Zeliha et al., (2014) which 
states that there are no significant differences in critical 
thinking dispositions based on gender. 

When viewed in terms of the instruments used by 
several previous researchers, it can be seen that the 
instrument used in seeing critical thinking dispositions 
is using instruments with a Likert scale. As stated by 
Spincer and Hanks (1995) that there are seven 
measurement instruments in critical thinking, and only 
one instrument that measures critical thinking 
disposition is known as the California Critical Thinking 

Disposition Inventory (CCTDI). There has been no 
research related to critical thinking disposition based on 
gender using the CTDBT instrument, which is a test of 
critical thinking disposition in biology which was first 
developed by Syahfitri (2019a) with a multiple-choice 
format based on biological cases. This study the 
researchers used the CTDBT instrument to see whether 
there were differences in the disposition of critical 
thinking in biology based on gender. 
 
Method  
 

This research was quasi-experimental research and 
has been conducted at the University of 
Muhammadiyah Bengkulu involving 73 biology 
education students consisting of 19 male students and 54 
female students. The main sample was grouped into two 
sections based on gender, namely women and men. The 
existence of this grouping aims to see how differences in 
the critical thinking disposition of students' biology are 
based on gender. The instrument used is CTDBT which 
is a test instrument in the form of multiple choice. After 
the primary data is obtained, the researcher first 
performs a prerequisite test, namely the normality test 
with the Kolmogorov-Smirnov test. The results of the 
normality test show that the data is not normally 
distributed, with a significance value less than 0.05, so 
that the data needs to be analyzed through non-
parametric statistics, namely the Mann-Withneyy test 
with the help of the SPSS version 20 application. 

The interpretation of the critical thinking 
disposition score is done by looking at the three 
categories in the grouping of critical thinking disposition 
scores for each disposition indicator. The four criteria 
can be seen in the table below. 

 
Table 1. Criteria for Interpretation of Critical Thinking 
Disposition Score (Syahfitri, 2019) 
Range Score Critical Thinking Disposition 
Ẋ ˃ 50 High 
40 – 50  Medium 
X ˂ 30 Low 
     
Result and Discussion 
 

The data obtained were tested for normality using 
the Kolmogorov Smirnov test with the results presented 
in Table 2. 
 
Tabel 2. Normality Test 

Gender 
Kolmgrov-S Shapiro-Wilk 

Statis
tic df Sig. Statistic df Sig. 

CTD 
 

Male .115 19 .200* .973 19 .831 
Female .136 54 .014 .954 54 .036 
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Based on the normality test presented in Table 2, 
The significance value of less than 0.05 was obtained. 
This explains that the data are not normally distributed, 
so it is assumed that the data cannot be continued with 
parametric statistical tests. Thus, the statistical test was 
carried out with a non-parametric test using the Mann-
Whitney test. The result of Mann-Whitney test presented 
on Table 3. 
 
Table 3. The Results of Mann-Whitney Test 
 TS OM AN SIS SC IN MA 
Mann-
Whitney U 

476.5
00 

473.0
00 

330.0
00 

506.5
00 

484.0
00 

390.0
00 

393.5
00 

Wilcoxon 
W 

666.5
00 

663.0
00 

520.0
00 

1991.
500 

1969.
000 

580.0
00 

583.5
00 

Z -.483 -.522 -
2.365 

-.084 -.375 -
1.607 

-
1.545 

Asymp. 
Sig. (2-
tailed) 

.629 .601 .018 .933 .708 .108 .122 

a. Grouping Variable: Gender 
 

Table 3 describes the non-parametric statistical 
results of the Mann-Whitney test, that from these data it 
can be seen that there is no significant difference in the 
critical thinking disposition of biology students based on 
gender. This is indicated by the significance value of 
each indicator of critical thinking disposition which is 
more than 0.05 (Truth Seeking= 0.629, Open Mind = 
0.601, Sistematicity= 0.933, Self Confidence= 0.708, 
Inquisitiveness = 0.108, and Maturity = 0.122), only on 
the Analicity indicator of the seven indicators which 
have a significant difference from male and female 
students, namely the Asymp-Sig value (p <.05). 

Furthermpre, data collection in this research is to 
see how the differences in critical thinking disposition of 
biology of students based on gender at universities. This 
study presents students' critical thinking disposition 
skills in biology on each indicator, namely TS, OM, AN, 
SIS, SC, IN, and MA. The results of the CTDTB 
implementation test on 73 students at biology 
universities are shown in the CTD average score in the 
Figure 1. 

Figure 1 interprets that there is a difference in the 
average score of students' critical thinking disposition 
biology between the sexes of men and women. In 
interpreting the ability of thinking dispositions in 
biology, Syahfitri (2019b) classifies critical thinking 
disposition skills into 3 categories, namely high category 
more (more than 50), medium category (between 40-50), 
and low category (less than 40). It can be seen that the 
male gender is only the Open Mind (OM) indicator 
which is categorized as high, and the moderate category 
is for the indicators of systematicity, self-confidence, 
while the indicators of truth-seeking, analyticity, 
inquisitiveness, and maturity are still in the low 
category. Furthermore, the average value of the biology 

critical thinking disposition of students in the female 
gender group shows that only the indicators of 
inquisitiveness are categorized as low, while the 
indicators of truth-seeking, analyticity, systematicity, 
self-confidence, and maturity are in the medium 
category, only on the Open mind indicator which is 
categorized as high. The picture also explains that in 
general the average value of the critical thinking 
disposition of biology students with female gender is 
higher than that of male students. Thus it can be 
concluded that female students generally have a 
biological moderate critical thinking disposition. On the 
other hand, students who are dominant males have a 
biological critical thinking disposition in the low 
category. 
 

 
Figure 1. Critical Thinking Value Based on Gender 

 
Based on the findings in this study, it is known that 

the average value of critical thinking disposition in the 
biology of female students is higher than that of male 
students. Although the difference between the two is not 
significant as evidenced by the significance value for the 
six indicators of critical thinking disposition, except for 
the indicator of analyticity. This is not much different 
from the results of research conducted by Marni et al., 
(2020) which states that there is no significant difference 
between the critical thinking skills of male and female 
students. In line with the research results of Nazem et 
al., (2013) that there is no significant difference between 
male students and female students in critical thinking 
dispositions. Sulaiman et al., (2017) have also examined 
the differences in critical thinking dispositions between 
the Specials Education Integration Program (SEIP) 
teachers in Negeri Sembilan, Malaysia. In the research 
results indicate that there is no significant difference 
between male teachers and female teachers. In contrast 
to the results of research conducted by Yorganci (2016), 
the critical thinking disposition of male students and 
female students has a significant difference, especially in 
the indicators of inquisitiveness. 

Truth-Seeking is the spirit to explore knowledge 
even when knowledge does not support one's personal 
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interests from one's point of view. Truth-seeking is a 
person's tendency to seek the best knowledge, dare to 
ask questions, be honest, and be objective in conducting 
investigations. A person who has a truth-seeking 
tendency will usually not immediately agree with an 
opinion, but will always seek the truth about a problem 
at hand, (Facione et al., 1995). In this indicator, it can be 
seen that male students have a relatively low disposition 
compared to female students, although the difference in 
average is not too significant. Profeto et al., (2003) reveal 
that the low critical thinking disposition of students on 
truth-seeking indicators is because students are still 
passive and tend to refuse to seek and analyze new 
knowledge. Furthermore, the researcher argues that the 
disposition of critical thinking in truth-seeking 
indicators needs to be developed. As it is known that 
critical thinking disposition is a very important part of 
developing critical thinking skills. This was also 
expressed by Fitriani et al., (2018) that a person can use 
critical thinking skills well if there is a development of 
critical thinking dispositions. Thus it is necessary to have 
careful and good planning in the learning process as an 
effort to develop higher-order thinking (including 
critical thinking dispositions and skills), for example by 
applying the right learning model. 

Open-mind is open-minded to different world 
views and tolerant and has a sensitivity to the possibility 
of happening (Facione, 2015). In this indicator, male and 
female students have critical thinking dispositions that 
are not significantly different, namely high. This is 
indicated by the average value and significance value. 
The results showed that all students were able to be open 
to the problems at hand. Gunawan et al., (2019) also 
revealed that male and female students were able to be 
open-minded in solving problems. Ordem (2017) reveals 
that students are able to have a sense of mutual respect 
and tolerance between one another. In addition, 
students show tolerance for a variety of different views 
that exist in the classroom environment. This is different 
from the results of research conducted by Facione & 
Giancarlo (2001) which states that there is a significant 
difference between male students 'critical thinking 
disposition scores which are higher than female 
students' disposition scores (especially on open-
mindedness and maturity indicators). 

Furthermore, the analyticity indicator is reasoning 
in solving problems and tends to expect results (Facione, 
2000). Based on the findings, it can be seen that female 
students have a critical thinking disposition on the 
analyticity indicator which is significantly different from 
male students. The critical thinking disposition on the 
indicator of analyticity in female students is better 
(higher) than that of male students. Similar results are 
also shown from the research of Gunawan et al., (2019) 
those female students have better critical thinking 
dispositions on indicators of analyticity than male 

students. This shows that female students are better at 
identifying, socializing, reasoning, having the ability to 
solve and overcome problems at hand.  

Also, the results also show that the significant value 
on the indicators of systematicity, self-confidence, 
inquisitiveness, and maturity also shows that there is no 
significant difference between male and female 
students. However, on average, on this indicator, female 
students were lower than male students on indicators of 
systematicity and self-confidence. This is inversely 
proportional to the average score on the indicators of 
inquisitiveness and maturity, namely that female 
students are better than male students. 

Zalizan et al., (2005) explained that several factors 
can influence the differences in students' critical 
thinking, including the learning styles used by female 
students and male students. Besides that, there is a 
teacher's perception of male students who often think 
negatively compared to female students in every 
learning process. Not only that, the factors that can affect 
students' critical thinking dispositions are how the 
learning model is applied, whether it can improve 
critical thinking skills or not. Therefore, it is necessary to 
have a good curriculum design that can improve 
students' critical thinking with problem-solving 
orientation. 

Zaidi (2010) explains that men and women have 
different anatomical, functional and biochemical brain 
structures that occur at each stage of life. In addition, 
Sulistiyawati & Andriani (2017) reveal that from a 
biological perspective there are differences between 
several brain structures between men and women, 
where this may be the cause of differences in abilities 
possessed by male and female students such as in ability. 
respond to, process and store information in the long 
term. This is supported by the opinion of Sasser (2010) 
which reveals that men and women have different 
structural areas in the limbic system. Women are said to 
have a larger hippocampus than men, therefore this is 
what causes women to have the potential to increase 
their memory for longer information retention. 
Furthermore, women and men also have differences in 
other parts of the brain such as the cerebral cortex which 
functions as a control in thinking, making decisions and 
intellectual function. It was also explained further that 
women have brains that are able to receive about 20% 
more blood flow and have a better nervous system. 
According to Moir (1989) several studies show that 
women generally use parts of the brain that function 
verbally and emotionally, on the other hand men use 
parts of the brain that function partially and 
mechanically. In line with this, Witelson et al., (1995) 
concluded that this is the reason why women are better 
at processing and responding more quickly to existing 
information. 
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Conclusion  
 

Based on the findings in the study, it can be 
concluded that gender does not significantly influence 
the critical thinking disposition of biology education 
students. However, although it does not appear to have 
a significant effect in general, it is known that differences 
in critical thinking dispositions occur in the analytic 
indicator. This shows that basically gender can affect 
learning outcomes. In addition to several factors related 
to the learning model that is applied during the learning 
process, it is also important to study how the gender 
roles of students in the learning process are studied from 
a biological perspective. In detail, it is known that with 
the application of an active learning process it can 
improve students' memory abilities and skills. 
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