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Abstract: Curiosity is an attitude and action that seeks to know more deeply and broadly from something 

learned and acts as a driving force for learning. Generic science skills are thinking skills in intellectual 

abilities resulting from a combination of scientific knowledge and skills based on scientific knowledge. The 

purpose of this study was to determine the correlation between curiosity and students' generic science skills 

in science learning. This study uses a quantitative approach to explore the correlation between the variables 

studied. The total sample was 64 junior high school students, who were selected by random cluster sampling. 

Measurement of students' curiosity was carried out using a questionnaire, while generic science skills used 

multiple-choice test questions. The data obtained were then analyzed using simple linear regression on SPSS 

to determine the correlation between the two variables. The results showed that curiosity correlated with 

students' generic science skills (R = .389), with the category “low positive correlation.” The effect of curiosity 

on generic science skills is 15.1%, while other variables influence the rest.  
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INTRODUCTION 

Education is an essential part of building a nation. The progress of a nation depends on the 

progress of its human resources. Education has a vital role in improving human resource quality, which 

is of high quality, smart, and competitive. The quality of human resources is characterized by the rapid 

development of individual thinking patterns, which can be in the form of creative, critical thinking, 

problem-solving, and decision-making abilities, where the prerequisite for mastering these thinking 

skills is mastery of generic science abilities (Sudarmin, 2009). Improving the quality of science 

education can be done through scientific thinking or the development of generic science skills (Liliasari, 

2011). Through the improvement of generic science skills, human resources that have high competi-

tiveness will be produced in the face of the 21st century. 

Generic skills have been an element of educational policy and practice in the UK for more than 

30 years. However, they are labelled variously, such as transferable skills, general skills, core skills, 

core skills, and essential skills (Huddleston & Stanley, 2012). Generic skills are also referred to as core 

skills, core competencies, and generic attributes (Virtanen & Tynjälä, 2018). Generic skills are employ-

ability skills that are used to apply knowledge (Kamsah, 2004). Based on this explanation, it can be seen 

that generic skills have several other different names. 

Employers view "core skills" - numeracy, literacy, other generic skills, and practical experience 

as almost as essential as theoretical knowledge for professionals and skilled workers. Employers 

generally complain of a lack of generic skills, such as critical thinking, leadership, exporters, and foreign 

language skills (OECD, 2015). Genetic skills currently transversely penetrate higher education and 

primary and secondary education (Just & Grahn, 2017). Generic skills are presently widely discussed in 

the field of education as well as work (Virtanen & Tynjälä, 2018). Generic skills in science learning are 

known as generic science skills (Ramlawati et al., 2014). Generic science skills are a combination of 

scientific knowledge and skills (Khabibah et al., 2017). 

Generic science skills are intellectual abilities resulting from a complex interaction between 

scientific knowledge and skills (Tawil & Liliasari, 2014; Khabibah et al., 2017). Generic science skills 
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are skills that must be possessed to face the 21st century (Susanti et al., 2017). According to Haviz, 

Karomah, Delfita, Umar, & Maris (2018), there is a need to review and reaffirm the integration of 

generic science skills in science learning because they are part of or similar to 21st-century skills. 

Students with generic skills have better graduate job prospects (Freudenberg, Brimble, & Cameron, 

2011). Generic science skills are also needed so that students can survive and improve their quality at a 

higher level or in the world of work (Sari et al., 2019). Through learning science, these generic skills 

can be trained on students so that they are ready to face future challenges. 

There are nine aspects of generic science skills, namely direct observation, indirect observation, 

logical inference, mathematical modelling, symbolic language, concept-building, principle-abiding 

logic frameworks, causal laws, and awareness of scale (Liliasari et al., 2007; Tawil & Liliasari, 2014; 

Maknun, 2015). Generic science skills are scientific thinking skills through observation, awareness of 

scale, symbolic language, inference logic, the law of cause and effect, logical framework, logical 

consistency, modelling, and abstraction (Yohana, Sudarmin, Wardani, & Norashikin, 2018). The 

measurement of generic science skills in this study only uses test techniques. 

Learning science as a way of thinking includes belief, curiosity, imagination, reasoning, cause-

and-effect relationships, self-examination and scepticism, objectivity, and open-heartedness (Liliasari, 

2011). Based on this explanation, it can be said that curiosity is an essential part of learning science. 

Curiosity is a form of intrinsic motivation that is key in encouraging active learning and spontaneous 

exploration (Oudeyer et al., 2016). Students must have good curiosity because curiosity is an intrinsic 

motivation that has excellent potential to improve learning outcomes (Ostroff, 2016; Pluck & Johnson, 

2011). Curiosity can act as a driving force for learning, new insights, and innovation for individuals and 

society (Lindholm, 2018). The teacher has a responsibility to stimulate students' curiosity to have the 

driving force to continue learning. 

Learners' generic science skills may also be related to other variables, such as curiosity. This is 

because curiosity is an incentive to know and understand nature (Collete & Chiappetta, 1994). In 

Science, Curiosity is fundamental to scientific investigation and search (Gottfried et al., 2016). Curiosity 

in science is also an art and a skill: the art of seeing (paying attention) and the skill of asking questions 

(Whitesides, 2018). According to Jones & Flint (2013), curiosity is the desire for new information or 

experiences that trigger reactions (exploration, use of information, or new media skills) and resolutions 

(either satisfied curiosity or individuals withdraw from situations that trigger curiosity). Curiosity has 

been recognized as a significant driving factor underlying and influencing positive and negative human 

behaviour (Shenaar-Golan & Gutman, 2013). Based on some expert opinions, it can be concluded that 

curiosity is an attitude and action that seeks to find out more deeply and extensively from something 

being learned and acts as a driving force for learning. 

According to Hayumuti et al. (2014), curiosity has three aspects: the desire to interact, the desire 

to know, and the desire to understand. The aspect of wanting to interact has two indicators, namely being 

interested in the material being taught and being curious about the material to be taught. The indicator 

on the aspect of wanting to know is to ask questions about learning material. The indicator of wanting 

to understand is conducting investigations to find answers to questions about learning material. 

Meanwhile, Weible & Zimmerman (2016) explained that people who have curiosity when engaged in 

science practice build their scientific identity when they investigate, question, and manipulate, especially 

when participating socially with others. 

According to Litman & Jimerson (2004), a way to measure curiosity can be using a questionnaire, 

in which participants are instructed to report how they feel in general, by rating themselves on a 

commonly used 4-point frequency scale of 1 = almost never, two = sometimes, 3 = often, and 4 = almost 

always. The indicators of curiosity (curiosity) include (1) desire to explore information, (2) dare to ask 

questions, (3) adventure with information, and (4) willingness to explore information. Briefly, curiosity 

indicators are explorer, discovery, adventurous, and questioning (Raharja et al., 2018). The curiosity 

indicator is reinforced by Grossnickle's (2014) statement, which states that curiosity involves a 

regulatory system consisting of exploration, asking questions, or the desire to know what is currently 

unknown. 

Curiosity plays an essential role in science learning, but it is still difficult to find reference sources 

that discuss the correlation between curiosity and generic science skills. This study's problem is how the 

correlation between curiosity and students' generic science skills is based on this background. This study 
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aimed to determine the correlation between curiosity and generic science skills of junior high school 

students. 

METHOD 

This research is descriptive quantitative. A total of 64 grade VII students (aged 12-14 years) who 

took science subjects on the topic of "Heat and Its Transfer" were involved in this research. The research 

was conducted in the first semester of the 2019/2020 school year at a public junior high school in 

Yogyakarta. Students were selected by using the cluster random sampling technique. 

The instrument used in this study was a curiosity questionnaire sheet and a generic science skill 

test question sheet. The curiosity questionnaire consists of four indicators: the desire to explore informa-

tion, ask questions (Grossnickle, 2014), be interested in the material being taught, and enthusiastically 

seek answers (Nasution, Harahap, & Harahap, 2018). The statements contained in the questionnaire 

totalled 16 items, with details of eight positive statements and eight negative statements. After the 

questionnaire was validated and tested, the Cronbach's Alpha reliability coefficient was 0.872. 

The test questions used were multiple-choice questions totalling 35 items. In this study, there are 

six aspects of generic science skills that are measured, namely (1) indirect observation, (2) the law of 

cause and effect, (3) symbolic language, (4) mathematical modelling, (5) building concepts, and (6) 

abstraction. Experts have validated the generic science skills test questions used, and empirical test 

questions have been carried out. Based on the INFIT MNSQ value, all the items developed were between 

0.87 and 1.13, so that all test items were declared valid. The result of the item estimate's reliability is 

0.96, and the reliability of the case estimate is 0.61. 

The generic science skill test questions and the curiosity questionnaire were given after the 

students had finished taking the science lesson on the topic "heat and its transfer." The data obtained 

were then analyzed to determine the correlation between the two variables using simple linear regression 

on SPSS 24. Besides, descriptive statistics were also carried out to determine general information on the 

curiosity score and generic science skills. The magnitude of the correlation between curiosity and 

generic science skills was then categorized or interpreted according to the guidelines in Table 1. 

Table 1. Correlation Coefficient Interpretation 

Size of Correlation  Interpretation 

.90 to 1.0  A very high positive correlation 

.70 to <.90  High positive correlation 

.50 to <.70  Moderate positive correlation 

.30 to <.50  Low positive correlation 

.00 to <.30  Negligible correlation 

(Agunbiade & Ogunyinka, 2013) 

RESULTS AND DISCUSSION 

Simple linear regression is used to measure the influence of one independent variable or variable 

X on the dependent variable or variable Y. The eligibility requirements that must be met when using 

simple linear regression are: (1) the number of samples used must be the same, (2) the number of 

independent variables (X) is one, (3) The residual value must be normally distributed, (4) there is a 

linear relationship between the independent variable (X) and the dependent variable (Y), and (5) there 

is no heteroscedasticity symptom. In this study, the number of samples used was the same for each 

variable. The number of independent variables is one, namely curiosity. The prerequisite test consisting 

of normality, linearity, and heteroscedasticity was carried out through SPSS. Tables 2, 3, and 4 show 

the prerequisite tests for normality, linearity, and heteroscedasticity. 

Table 2. Normality Test Results 

 

Shapiro-Wilk 

Statistic df Sig. 

Generic science skills .969 64 .102 

Curiosity .983 64 .522 

Normality test using Shapiro-Wilk. Based on Table 2, it is known that the Sig. > .05, then the data 

is normally distributed. The significance value of the generic science skills variable was .102, and the 
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curiosity variable was .522. Normally distributed data is one of the prerequisites that must be met before 

performing a simple linear regression analysis. 

Table 3. Linearity test results 

ANOVA Table 

 Sum of Squares df Mean Square F Sig. 

Curiosity * GSS Between Groups (Combined) 1468.850 19 77.308 1.251 .264 

Linearity 633.647 1 633.647 10.252 .003 

Deviation from Linearity 835.203 18 46.400 .751 .741 

Within Groups 2719.507 44 61.807   

Total 4188.357 63    

The decision on the linearity test is if the value of Deviation from Linearity Sig. > .05, then there 

is a significant linear relationship between the independent variable and the dependent variable. Based 

on Table 3, it is known that the significance value of deviation from linearity is .741, so there is a 

significant linear relationship between curiosity and generic science skills. 

Table 4. Heteroscedasticity test results 

Coefficients 

Model 
Unstandardized Coefficients Standardized Coefficients 

t Sig. 
B Std. Error Beta 

1 (Constant) 8.919 6.658  1.340 .185 

Curiosity .045 .124 .046 .359 .721 

a. Dependent Variable: Abs_RES 

Based on the results in Table 4, the sig value is obtained > .05; then there are no symptoms of 

heteroscedasticity. All prerequisite tests have been fulfilled so that they can be continued in a simple 

linear regression analysis. This study's results are in the form of a relationship between students' generic 

science skills and curiosity. The regression model test used is simple linear regression; in the hypothesis 

test, the correlation between curiosity (X) and generic science skills (Y). 

Table 5. Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

GSS 64 20.00 82.86 52.7678 15.08401 

Curiosity 64 38.47 72.88 52.9727 8.15364 

Table 5 shows the descriptive statistics of the generic science skills and the curiosity of students. 

Table 5 only shows the general results of the generic science skills and students' curiosity, consisting of 

the minimum, maximum, mean, and standard deviation. Table 1 shows that the minimum score for 

generic science skills is still very low, only 20.00. This shows that there are still students who have very 

low generic science skills scores. The minimum score for curiosity is also still very low, at only 38.47. 

Table 6. Model summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .389a .151 .138 14.00785 

a. Predictors: (Constant), curiosity 

Based on Table 6, it is known that the value of R = .389 means that the correlation between the 

curiosity variable (X) and generic science skills (Y) is .389. From the output in Table 6, the coefficient 

of determination (R2) is .151, which implies that the influence of the independent variable (curiosity) on 

the dependent variable (generic science skills) is 15.1%, while other variables influence the rest. 

Table 7. ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 2168.593 1 2168.593 11.052 .001b 

Residual 12165.635 62 196.220   

Total 14334.229 63    
a. Dependent Variable: GSS 

b. Predictors: (Constant), Curiosity 

Table 7 shows the ANOVA output, which reports how well the regression equation fits into the 

data (i.e., predicts the dependent variable). From this output, it can be seen that the significance level is 
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.001 <.05, which indicates that the overall regression model is statistically significant in predicting the 

generic science skill variable. 

Table 8. Coefficients 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 14.651 11.599  1.263 .211 

Curiosity .720 .216 .389 3.324 .001 

a. Dependent Variable: GSS 

In general, the simple linear regression equation formula is Y = a + bX. Meanwhile, to determine 

the value of the regression coefficient, we can refer to the output in the coefficients table. "a" = constant 

number of unstandardized coefficients; in this case, the value is 14,651. This figure is a constant number, 

which means that if there is no curiosity (X), then the consistent value of generic science skills (Y) is 

14,651. "b" = a number of the regression coefficient, the value is 0.720. This figure means that with 

every 1% increment of curiosity (X), the generic science skill (Y) will increase by 0.720. Because the 

regression coefficient is positive (+), it can be said that curiosity (X) has a positive effect on generic 

science skills (Y). Based on Table 8. the regression equation can be written Y = 14,651 + 0.720X. From 

the output of Table 8, it can be seen that the significance value of .001 <.05, then there is a significant 

effect of curiosity (X) on generic science skills (Y). 

Simple regression analysis showed that curiosity correlated with students' generic science skills 

(R = .389). According to Agunbiade & Ogunyinka (2013), the magnitude of the correlation (R = .389) 

of curiosity and generic science skills is in the category of "low positive correlation." Although the 

correlation between curiosity and generic science skills is low, a positive correlation shows that if 

students' curiosity is high, generic science skills also tend to be high. The effect of curiosity on generic 

science skills is 15.1%, while other variables influence the rest. There is a significant effect of curiosity 

on students' generic science skills, as seen from the sig value. <.05. Referring to the previous discussion, 

we can conclude that curiosity (X) has a positive effect on generic science skills (Y) with a total effect 

of 15.1%. This positive effect means that students' increasing curiosity will affect the increase in these 

students' generic science skills. 

This study indicates that it is necessary to increase students' curiosity if they want to improve 

students' generic science skills. The results showed that the average score on generic science skills was 

52.7678, while the average score on curiosity was 52.9727. The two variables' average score shows that 

students' scores are still not optimal on generic science and curiosity skills. Both of these variables have 

almost the same average score, and it is also known that they have a significant correlation. If the teacher 

can increase the students 'curiosity, the students' generic science skills will also increase, although the 

effect exerted by curiosity is only about 15.1% (seen from the R square). The teacher can predict 

students' generic science skills if they have data about curiosity, namely, using the regression equation, 

Y = 14.651 + 0.720X. Based on the regression equation, if there is no curiosity (X), the consistent value 

of generic science skills (Y) is 14.651. 

Based on our research, the average generic science skills score of junior high school students was 

only 52,7678, which according to Khabibah et al. (2017), an average score of 52,7678 is included in the 

"Moderate" category. Our results regarding the mean score of generic science skills are almost the same 

as the study conducted by Murti et al. (2018), namely 46.02 (in the control class). The research results 

by Murti et al. (2018) show that junior high school students have generic science skills in the "Moderate" 

category if learning is carried out as usual without special treatment. Another study conducted by 

Khabibah et al. (2017) at one of the State Madrasah Aliyah in Surakarta showed that students' generic 

science skills were in the "Moderate" category, with an average score of 53.43%. These results indicate 

that both junior high school and high school / Madrasah Aliyah students have almost the same generic 

science skills; namely, they are still in the "Moderate" category. The generic science skills of students 

who are still in the Moderate category must be improved, at least to the "Good" category. 

Students must have high curiosity in the learning process because curiosity is an intrinsic 

motivation that can improve learning outcomes (Pluck & Johnson, 2011; Ostroff, 2016). It is known that 

there is a strong correlation between learning outcomes and generic science skills (Tuapattinaya & 

Rumahlatu, 2018). Our results provide new information that curiosity correlates with generic science 
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skills. We still have not found any research results that discuss the correlation between curiosity and 

generic science skills, so we cannot compare it with other studies. 

Based on our research, it is known that the average curiosity score of students is 52.9727. 

According to Widoyoko (2009), the average score of 52.9727 is in the "Moderate" category if referring 

to the categorization. The results of our research regarding the curiosity profile of students are in line 

with research conducted by Fuadati & Wilujeng (2019), where the average curiosity score of junior high 

school students was 48.05 (in the control class), which means that it is in the "Moderate" category. This 

means that junior high school students' curiosity profile is still in the "Moderate" category, so it needs 

to be improved. Curiosity students who are only in the "Moderate" category affect the generic science 

skills of students. As previously explained, it is known that there is a positive correlation between 

curiosity and generic science skills, although the correlation between the two is in a low category (R = 

.389). This study indicates that the two variables we studied, namely curiosity and generic science skills 

of students, have the same category, namely moderate. 

Recent studies have shown that curiosity significantly improves learning and information 

retention over time (Gruber & Ranganath, 2019). Curiosity children are positively related to their 

acquisition of knowledge (van Schijndel, Jansen, & Raijmakers, 2018); knowledge is part of science's 

generic skills. This is following the understanding that generic science skills are intellectual abilities 

resulting from a combination of a complex interaction between scientific knowledge and skills (Tawil 

& Liliasari, 2014; Khabibah et al., 2017). Some of these opinions indicate that curiosity does have a 

relationship with students' generic skills. The correlation between these two variables has been proven 

in our study. 

Curiosity is a miracle of the human mind that acts as a driving force for learning, new insights, 

and innovation for individuals and society (Lindholm, 2018). The role of curiosity is to mentor 

individuals, so it is only natural that curiosity correlates with generic science skills. Students who have 

good curiosity will learn the symbolic language and mathematical modelling, which are aspects of 

generic science skills. Curiosity is a form of intrinsic motivation that is key in encouraging active 

learning and spontaneous exploration (Oudeyer et al., 2016). Students who have curiosity will have the 

urge to explore spontaneously to enable students to learn about indirect observation, the law of cause 

and effect, construct concepts, and abstraction. Exploring in question can be in direct exploration in 

nature or exploration of information through various information sources. According to Ostroff (2016), 

curiosity releases dopamine, bringing pleasure and improving observation and memory. An increase in 

observation and memory in a person will undoubtedly positively affect aspects of generic science skills 

such as indirect observation. 

The importance of generic science skills for students was conveyed by Nastiti, Rahardjo, Elfi 

Susanti, & Perdana (2018), who stated that generic science skills are essential for students to solve every 

learning problem process and daily life. Meanwhile, Cain (2019) explains that curiosity is a trait that 

encourages people to ask exploratory questions and find creative ways to solve problems. Based on the 

expert's opinion, it can be said that curiosity acts as an impetus for someone to find creative ways to 

solve problems. At the same time, generic science skills are needed to solve every problem. This means 

that curiosity only acts as a driving force, whereas generic science skills are used to solve problems in 

everyday life. Therefore, curiosity has a positive correlation with generic science skills. 

Our results show that curiosity correlates with generic science skills, where curiosity positively 

affects the improvement of students' generic science skills. As explained by experts, curiosity acts as an 

incentive for a person to learn, in the context of our research, learning about generic science skills. 

Educators need to continue to increase students' curiosity if they want to improve students' generic 

science skills. Today's primary goal of science education is to increase children's curiosity about nature 

and foster positive science (Kesner Baruch et al., 2016). Although curiosity affects generic science skills, 

many other factors also affect generic science skills, so further research is needed to find these other 

factors. We suggest that future research be carried out to simultaneously increase curiosity and generic 

science skills because these two variables are essential in science learning. 

CONCLUSION 

Based on the research and discussion results, it can be concluded that curiosity correlates with 

students' generic science skills (R = .389), with the category "low positive correlation." The effect of 
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curiosity on generic science skills is 15.1%, while other variables influence the rest. Students' generic 

science skills can increase if students' curiosity also increases because both have a positive correlation. 

Our results also show that students' curiosity and generic science skills are in the “Moderate” category, 

so they need to be improved. We suggest that future research should be carried out to simultaneously 

increase curiosity and generic science skills because these two variables are essential in science learning. 
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