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Abstract: The purpose of this study was to identify the scientific curiosity of prospective biological teachers based on gender. 
Scientific curiosity in this research consists of three components, namely 1) Practice Science, 2) Stretch, and 3) Embrace. The 
survey method used in this study involved 100 prospective students of education teachers as samples. Scientific curiosity data 
was collected using Science Curiosity in Learning Environments (SCILE) which has been declared reliable (Cronbach alpha: 0.91). 
Differences in the scientific curiosity of males and females were analyzed descriptively and statistically using t-test and Mann-
Whitney test. The results showed that the scientific curiosity of science teacher candidates was in a good category, male and 
female teacher candidates were significantly different only in the science practice component (p: 0.020), while the stretching (p: 
0.505) and embracing components (p: 0.05): 0.185). no significant difference was found between male and female students. 
Scientific curiosity based on gender only differed in the component of science practice, while stretching and embracing were not 
significantly different. Based on these findings, the scientific curiosity of prospective biology teachers, in general, must be 
increased. 
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INTRODUCTION 

The character of curiosity is one of the 18 characteristics that are demanded in the National education 

system in its implementation, it can be applied through learning, for example, strengthening, and habituation 
(Jannah et al., 2021). The development of science and technology today requires everyone to have the 

character of curiosity and high-order thinking skills (Hunaepi et al., 2021b). In fact, the character of curiosity 

is one that must be developed in 21st-century learning and becomes the basis for education (Bialik et al., 
2015a; Rowson et al., 2012). Basically, everyone has a curiosity about something that has just been seen or 

observed so they put forth efforts to obtain information Gottlieb and Oudeye (2018) everyone has a curiosity 
to seek non-instrumental information. This curiosity includes perceptual curiosity (certain interests and 

stimuli), diversive curiocytes (novelty or sensation seeking), and epistemic curiosity (interest in specific topics) 
(Berlyne, 1954).  

Curiosity is the desire that every individual has to explore, investigate the environment (Arnone et al., 

2011a) it aims to answer problems and find novelty. Curiosity becomes an important variable in the stages of 
life as a basic instinct to learn new things in the environment (Mussel, 2013). Curiosity becomes the center of 

intellectual and behavioral roles that play a role in everyday life (Murayama et al., 2019). Curiosity is the 
desire for knowledge that leads to exploration to answer any questions that arise from observations. In line 

with this opinion, Nasrullah (2021) states that curiosity is the desire to acquire new knowledge through 

exploration in order to grow and expand understanding which refers to the tendency of students to ask, 
investigate, and discover new knowledge obtained from their environment. Meanwhile, Kendra (2020) & Ten 

et al. (2021) states that curiosity is the basis of a student's cognition or mental processes that occur about 
something that results from thinking process activities about the surrounding environment. 

 Devoting more attention to one activity, processing information more deeply, remembering 
information better, and being more likely to work on a task to completion, are forms of curiosity from students 

(Kashdan, 2010). Through curiosity, students do not need to be encouraged to learn, they can experience 

learning on their own. Therefore, (Fadilah & Kartini, 2019)  fostering student curiosity is something important 
and a necessity in learning to develop creativity (Gurning & Siregar, 2017; Hagtvedt et al., 2019). The 

curiosity of the learner becomes a strong driver for success in the learning environment (Raharja et al., 2018). 
Gurning and Siregar (017) and as a disposition to inquire, investigate or seek knowledge. With high curiosity, 

they will have a greater desire to question gaps in learning, seek information, and explore knowledge Gurning 

and Siregar (2017), and  Kashdan et al. (2011) have an open attitude to find newness.   
Some researchers define curiosity as an important basis in the learning process. Stumm et al. (2011) 
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Curiosity is related to a strong desire to learn more about something new and is a metacognitive skill to 
prepare learners for lifelong learning. Maslow (1954) and Rouleau (2018) recognized curiosity as one of the 

most important factors driving the success of learners to acquire knowledge. Kidd and Hayden (2015) 
Curiosity is a basic element of cognition. Abakpa et al. (2018) basically, curiosity is the desire to learn. 

Meanwhile Berlyne (1954), Kashdan et al. (2011), Litman (2010) and Oudeyer et al. (2016) stated that 

curiosity is an intrinsic desire to find new information and experiences that motivate learner behavior and 
become the key to active learning. Scientific curiosity can be stimulated when individuals feel a lack of 

information, and the emergence of high motivation to find out (Litman, 2005; Noordewier & van Dijk, 2017). 
Strong desire to explore uncertain events in new ways through the process of thinking and investigating 

(Kashdan & Silvia, 2009; Arnone et al., 2011b). Curiosity can be a strong behavioral motivation to explore the 
environment to master new things, use technology and create new technology Silmi and Kusmarni (2017) 

through the investigation process. Weible and Zimmerman (2016a) curiosity is an important part of scientific 

inquiry  
Curiosity is one of the characters developed in 21st-century education that is integrated into learning 

(Bialik et al., 2015b). Characters that are in accordance with the 21st century include attention, curiosity, 
courage, resilience, ethics, and leadership. Prasetyo and Fitri (2018) states these characters are important to 

be developed in students. These efforts can be seen in the implementation of the KKNI which provides a 

paradigm shift were in the final results of learning students not only master knowledge but also master 
attitudes and skills, in accordance with the achievements of graduates. Learning objectives include the 

development of collaborative attitudes, knowledge, and skills for each level of education. To be able to 
achieve the three competencies planned, the scientific curiosity of students must be developed. Aktas and 

Ustun (2017) to achieve efficient education and consequences because curiosity is one of the key factors for 

education (Sinha et al., 2017). Curiosity is an important metacognitive skill in educational contexts. Attitude 
Scientific curiosity is very important in the learning process because this attitude has a positive impact on the 

student learning process. Curiosity can create an independent learning cycle, because curiosity motivates 
people to learn and acquire new information, and allows them to see wider differences and a more concrete 

and complex view of what they are learning (Spektor-Levy et al., 2013a)  
Several studies have shown that the existence of curiosity possessed by students has a positive effect 

on the learning process and outcomes. Keung et al. (2012) & Harrison and Dossinger (2017) observed that 

students with curiosity showed higher intrinsic motivation to acquire knowledge in certain subjects, and, in 
improved performance through the Kashdan and Steger (2007) inquiry process. Pluck and Johnson (2011a) 

Curiosity can motivate students to practice and explore information about what is being learned.  Gurning and 
Siregar (2017) stated that the group of students with high curiosity had higher achievement than the group of 

students with low curiosity. Raharja et al. (2018) characterizes curiosity based on gender which states that 

there is no difference between male and female students.  
The results of the research above indicate that the sense of knowledge possessed by students is very 

important in determining students' motivation, interests, thinking skills, and academic results. Thus, student 
curiosity needs to be identified to support the learning process. Herianto and Wilujeng (2020) states biological 

education as a way of thinking includes belief, curiosity, imagination, reasoning, causality, self-examination 
and skepticism, objectivity and open-mindedness. Biology as part of science have the essence of learning that 

requires curiosity. Carin and Sund (1989) the three elements of science are human attitudes, scientific 

processes or methods, and scientific products. This study aims to identify the scientific curiosity of biology 
education students. Curiosity is viewed from three components, namely Science Practices (practice science), 

Stretching (searching for new information and experiences), and Embracing (new experiences from everyday 
life) (Kashdan et al., 2009). 

METHODS 
This research is a quantitative descriptive study with a survey method (Fitriani et al., 2019) to explore 

the curiosity of biology education students. The subjects of this study were 100 prospective biology education 

teacher students at the Mandalika Education University: 25 students; Mataram State Islamic University: 25 
students; Hamzanwadi University: 25 students; Nahdlatul Wathan University: 25 students) with 53 male 

students and 47 female students. The instrument used is the Science Curiosity in Learning Environments 
(SCILE) questionnaire. SCILE is a tool to measure scientific curiosity attitude which consists of 12 statement 

items and is divided into 3 (three) indicators, namely Science Practices (4 items), Stretching (6 items), and 

Embracing (2 items) indicators with a level of reliability based on the scale. Cronbach is 0.91 (Weible & 
Zimmerman, 2016a). The questionnaire instrument was distributed online using a google form to 100 

prospective science education teacher students.  
In this type of research, the researcher collects quantitative data, the data is in the form of a 
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questionnaire that can be analyzed statistically to show the trend of the responses given by the target 
population about the phenomenon being discussed (Creswell, 2014). Scientific curiosity was analyzed 

descriptively using the equation [SC = score obtained/maximum score]. The results of the descriptive analysis 

of scientific curiosity data were further categorized into 5 rating scales as presented in Table 1. 

Table 1. Curiosity's Scientific Criteria 

     (Prayogi et al., 2018) 

Interval  Criteria 

X >4.6 Very Good 

3.6<X≤4.6 Good 
2.6<X≤3.6 Adequate 

1.6<X≤2.6 Less 
X≤1.6 Poor 

Differences in SC male and female were statistically analyzed using the t-test and the Mann-Whitney 

test after going through the prerequisite test using the Kolmogorov-Smirnov test with the help of IBM SPSS 23 
software. 

RESULT AND DISCUSSION 
The main objective of this study was to identify the scientific curiosity of prospective students for 

Biology teachers which were analyzed descriptively using the formula. After applying the one-sample 
Kolmogorov-Smirnov Z test, this study found that the normality distribution of data collected from the 

scientific curiosity indicator, as shown in table 1. 

Table 2. Test Results One-Sample Kolmogorov-Smirnov Test 

Components Gender N Mean Std. Deviation Sig Normality 

SP Male 53 3.3523 .73114 .524 Yes 

 Famale 47 3.0976 .77218 .104 Yes  
STR Male 53 3.6921 .75343 .777 Yes 

 Female  47 3.6265 .66539 .228 Yes 

EM Male 53 3.4545 .87586 .011 No 
 Female  47 3.2254 .83836 .000 No  

The table above shows that the components of science practices and stretching for men and women 
are normally distributed (p> test) so that the scientific curiosity difference test of the sample was tested using 

the independent sample t-test. The embracing component was declared not normally distributed so that the 

Mann-Whitney test was carried out to determine the significance of the differences between men and women 
in these components. The results of the scientific curiosity difference test based on gender are presented in 

the following table. 
Tabel 3. Independent sample t-test 

Indicator Gender  n Mean t df p 

Science practices male 53 3.3523 
2.344 99 .020 

 female 47 3.0976 

Streching male 53 3.6921 
.668 99 .505 

 female 47 3.6265 

Mann-Whitney test 

Embracing Male-female 100 3.4545 1.895 99 .185 

Descriptively, the scientific curiosity of prospective science education teachers is categorized into good and 

quite good categories. The results of the descriptive analysis of the research data are presented in table 3. 

Table 4. Category Scientific Curiosity 

Interval Scientific Curiosity (%)  Criteria 

X >4.6 6 Very Good 
3.6<X≤4.6 42 Good 

2.6<X≤3.6 44 Adequate 

1.6<X≤2.6 8 Less 
X≤1.6 0 Poor 

 

 
Curiosity is an aspect of intrinsic motivation that has the potential to increase the desire to learn and 
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develop students' academic abilities and behavior (Gross et al., 2020; Pluck & Johnson, 2011b). Scientific 
Curiosity is a desire to obtain information about the surrounding environment through scientific activities. 

(Krapp & Prenzel, 2011) desire to understand and seek knowledge of natural phenomena. The results showed 
that the scientific curiosity of men and women differed significantly only in the component of science practices 

(p: 0.020), while the components of stretching (p: 0.505) and embracing (p: 0.185) did not differ significantly 

between men and women.  
Different results are presented by Weible & Zimmerman (2016b) there is no significant difference 

between the male and female groups in both the scientific curiosity, stretching, embracing indicators. The 
results of data analysis show that the scientific curiosity of prospective science teachers has a significant 

difference between men and women. In line with the results of the study by Raharja et al. (2018) there was 
no difference in curiosity between male and female students. However, this study has a review of scientific 

curiosity indicators that are different from this study, namely the explore, discover, adventurous and 

questioning indicators. In general, the scientific curiosity of prospective science teacher students is the 
insufficient category (44%) this indicates that scientific curiosity needs to be increased through learning 

activities that emphasize the development and improvement of Scientific Curiosity. Scientific curiosity is very 
important for prospective science teacher students to have in carrying out the lecture process (Spektor-Levy 

et al., 2013b). Scientific curiosity possessed by people will enrich scientific knowledge by conducting research, 

reviewing literature through the process of applying inquiry such as asking questions, observing, predicting 
and drawing conclusions. 

Exploration of the existence of scientific curiosity of prospective biology education teacher students is 
important because it will be able to assist lecturers in directing and mobilizing students' motivation and 

interest in the learning process, both in the classroom and in the laboratory. The existence of curiosity 

possessed by students can be an intrinsic motivation in understanding the material concepts presented by 
lecturers, besides that it can encourage students to explore the surrounding environment (Fuadati & Wilujeng, 

2019; Hunaepi et al., 2021a). This scientific curiosity is important to develop in prospective biology teacher 
students because it will be able to help (Jannah et al., 2021) students in; 1) improve and activate students' 

reasoning power so that it is beneficial for themselves and others, 2) students become active observers, 3) 
what is observed and studied always has interesting challenges for them to learn, and 4) scientific curiosity 

will eliminate the boredom of students to continue learning through library research, observing, exploring, and 

experimenting. 
Several studies show that there is a difference in the effect of the level of curiosity possessed by men 

and women, this is like the results of research conducted by Hanshaw-King & Shari (2004) that men are more 
likely to act on their curiosity than women. Meanwhile Nugroho (2019) there is a significant difference 

between the curiosity of boys and girls. In addition, it can be seen that the average value of curiosity in male 

adolescents is 36.40 higher than female adolescents with an average curiosity value of only 33.76. This study 
uses the Curiosity and Exploration Inventory which was developed by Kasdan. 

CONCLUSION 
The research findings show that the scientific curiosity of men and women differs significantly only in 

the component of science practices (p: 0.020), while the stretching (p: 0.505) and embracing (p: 0.185) 
components of men and women are not different. This shows that scientific curiosity based on gender only 

differs in the component of science practices, while stretching and embracing are not significantly different. 
The existence of these findings became the basis for developing the curiosity of prospective biology teacher 

students in learning. In general, the scientific curiosity of prospective biology teachers should be increased. 
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