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Abstract: One of the goals of learning science is to help students develop their science 
curiosity. Students' curiosity is a personality trait motivated by the desire to find a 
solution or fill a specific knowledge gap. Using science modules in science is expected 
to be a solution to stimulate student’s science curiosity. The purpose of this study was 
to determine the curiosity level of class VII students at SMP Negeri 1 Yogyakarta, 
especially on the temperature and heat topic. Type of this research is descriptive 
qualitative. Data analysis used the N-gain test to determine the increase in student’s 
science curiosity. The subjects in this study were students of class VII G SMP Negeri 1 
Yogyakarta, who collected 32 students using purposive sampling technique. Data 
collection techniques consist of questionnaires and the data collection used in the form 
of pretest and posttest. Based on the data analysis there is difference in the pretest and 
posttest results with the average N-gain obtained is 0.69, which is in the medium 
category. It can be concluded that the use of STEM integrated Crosscutting Concepts 
can improve students’ science curiosity. This is evidenced by the difference in pretest 
and posttest, also the N-gain score which is in medium category.   
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Introduction  

 
Education is a vital necessity for people's lives. 

Implementation of education in Indonesia has the goal 
of developing all the potentials of the Indonesian people 
with the hope of creating a capable, creative and 
independent society so that they can manage Indonesia's 
abundant natural resources. Human resources needed 
are intelligent and have good character. So good 
character education is needed in order to form a society 
that is intelligent in knowledge and has good manners. 
Character education also needs to be developed in 
science learning. One of the characters that is needed in 
science learning is high curiosity. High curiosity 
(curiosity) will have an impact on the amount of 
knowledge possessed by students when compared to 
students who only rely on material from the teacher in 
class (Artinta & Fauziah, 2021; Constance & Tzipora, 
2022; Hunaepi et al., 2021). 

Based on latest research results by, it was found that 
54% students have low science curiosity, and in fact 4% 

of students in junior high school have very low science 
curiosity (Hariyanti & Lestari, 2023). If the average 
students' science curiosity is still low, it’s necessary to 
examine how to improve that aspect. But, improving the 
science curiosity of students in school is a challenge 
because it requires continuous practice and the teachers 
role (Crough, 2019). 

The curiosity that students have cannot be 
separated from the role of the teacher while at school. 
Today a teacher is required to have various ideas in 
using learning models and media (Setyaningsih et al., 
2021; Wu et al., 2018). One of the innovations that can be 
carried out by teachers in order to improve the character 
of students' curiosity is to use learner-centered learning 
strategies and hands-on activities (Fuadati & Wilujeng, 
2019; Mardhiyana & Sejati, 2016). The character of 
students' curiosity needs encouragement so that it can 
develop and improve, one of which is the role of the 
teacher in the classroom to bring out this curiosity. 

The character of curiosity is the need to obtain 
knowledge or information and has the motivation to 
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obtain this through exploration (Grossnickle, 2016). 
According to Lamnina et al. (2019), curiosity is a term 
used to differentiate interest. Curiosity has a goal of 
seeking certainty or filling in the deficiencies of specific 
material (Grossnickle, 2016; Lamnina & Chase, 2019). 
The curiosity that arises in individuals who study 
science functions to build their scientific knowledge by 
investigating, asking, and manipulating (Weible & 
Zimmerman, 2016). Various activities in science learning 
such as asking questions, making observations, and 
manipulating objects of observation are some of the 
habits possessed by individuals with high curiosity 
(Özkan & Umdu Topsakal, 2020; Weible & Zimmerman, 
2016).  

To overcome this problem about students’ low 
science curiosity level, the important thing to do is to 
choose the learning materials that can catch attention of 
students’. One of learning material that can be used to 
increase students’ science curiosity is the module 
integrated with several learning strategy (Masaguni et 
al., 2023). Learning strategies that can be used to 
improve scientific literacy are STEM approach and 

crosscutting concepts (Lavi et al., 2021; Sumirat, 2019). 
STEM referred to Science, Technology, 

Engineering, and Mathematics (Clarke et al., 2019; 
Emery et al., 2019; McGee, 2020). Learning with STEM 
approach gives students studying science, technology, 
and engineering practical experience (Taqiyyah et al., 
2023; Vennix et al., 2018). At least four of these science 
fields can be brought together in the classroom through 
the use of STEM in a meaningful way (Bassham et al., 
2011; Rasmi et al., 2023; Stohlmann, 2019; Townley, 
2020). STEM education  can  help  students to solve 
problems, conclude  and  apply  their  knowledge 
(Fikriana et al., 2023; Lou et al., 2017). Innovative 
strategies for teaching students who are literate in 
science and technology are one distinctive aspect of the 
STEM approach (Bramastia et al., 2023). National 
Research Council’s make a framework for model in 
STEM education, namely three-dimensional learning 
(3DL) (NGSS Lead States, 2022). According to 3DL, there 
should be three components to scientific discipline 
teaching and learning: discipline core ideas, crosscutting 
concepts, and scientific practices. Based on NGSS, 
combining STEM approach with crosscutting concepts 
will bring more effect in science learning.   

Crosscutting concepts is “some important themes 
pervade science, mathematics, and technology and appear over 
and over again, whether we are looking at an ancient 
civilization, the human body, or a comet. They are ideas that 
transcend disciplinary boundaries and prove fruitful in 
explanation, in theory, in observation, and in design” (NGSS, 
2022). Crosscutting concepts have 7 dimension namely 
patterns, cause and effect, scale proportion and quantity, 

sytems and system models, energy and matter, structure 
and function, and stability and change. In learning 
process, crosscutting concepts play several roles as a 
lens, tool, bridge, or rules of the game (Rivet et al., 2016). 
Crosscutting concepts can be used in learning as an 
instruction to guide the students’ understand the 
science. 

Based on the description of the need of improve 
students’ science curiosity as well as learning materials 
using new curriculum, this study discusses the use of 
STEM integrated Crosscutting Concepts Science Module 
in class. The aim of this research is to describe the 
effectiveness of the module developed after being used 
by students. 
 

Method  
 

This type of research is a qualitative descriptive 
research. The research data was analyzed quantitatively 
and qualitatively. The subjects in this study were 
students in class VII G of SMP Negeri 1 Yogyakarta with 
a total of 32 students. The sampling technique used was 
a purposive sampling technique, with the consideration 
that the level of curiosity of students had never been 
measured in this class, and had never carried out 
practicum activities in the laboratory. In this study, data 
collection technique used was using a questionnaire of 
students' natural science curiosity. From the data 
obtained from questionnaire was analyzed by n-gain 
which is expressed by equation 1. The interpretation of 
N-gain score criteria shown in Table 1. 

 

𝑔 =  
𝑆𝑝𝑜𝑠𝑡−𝑆𝑝𝑟𝑒

𝑆𝑚𝑎𝑥−𝑆𝑝𝑟𝑒
        (1) 

 
The description: 
Spost : average posttest score 
Spre : average pretest score 
Smax : maximum score 
 
Table 1. Category Level N-gain 
Range of Value Category 

g > 0.70 High 

0.30  g  0.70 Medium 

g < 0.30 Low 

 

Result and Discussion 
 

The character of curiosity is a character that can be 
trained and developed. Every individual can develop 
the character of curiosity through activities carried out 
in the family, community and educational institutions 
such as schools. Currently curiosity is an important 
character in learning activities, because it can determine. 
One effort that can be done in developing the character 
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of curiosity is through science learning activities. Science 
learning is a learning that is a means to improve human 
resources, especially in character building. According to 
Schizas et al. (2016), natural science material is 
knowledge that includes facts, concepts, laws, and 
theories as objects of observation that can trigger an 
individual's curiosity. The focus of this research is to find 
out the level of curiosity of students in the matter and its 
changes. 

There are three aspects of curiosity that are 
measured in this study, namely focus during learning 
activities, seeking information from learning sources, 
and asking questions. The curiosity questionnaire 
consisted of 20 statements with the answer choices 
always, often, rarely, and never. Each item is adjusted to 
the aspect of curiosity being measured. There are 7 
statement items to measure focus aspects during 
learning activities, 6 statement items to measure aspects 
of seeking information from learning sources, and 7 
statement items to measure questioning aspects. Data 
collection using a curiosity questionnaire was carried 
out directly at SMPN 1 Yogyakarta. Participants were 
given 25 minutes to work on the questionnaire. From the 
results of filling out the questionnaire, data was obtained 
in the form of student questionnaire answers which 
were then analyzed by the researcher. The results of the 
curiosity questionnaire analysis are presented in Table 
2.  

 
Table 2. N-gain Score Results 
Class Pretest Posttest Average of n-gain Category 

X 47.625 70.28 0.69 Medium 

 
Based on Table 2, it can be seen the N-gain score 

obtained is 0.69, which means it is included in medium 
category. It’s mean that STEM integrated Crosscutting 
Concepts science module can be used to increase 
students science curiosity. The results are in line with the 
study result of fostering curiosity in elementary school 
students as an impact of STEM intervention 
(Adhelacahya et al., 2023; Leas et al., 2017), and curiosity 
is focused on figuring out phenomena by applying CCC 
which is one of three dimensional learning (Johnson, 
2017). STEM as a learning approach and component for 
delivering the topic have a contribution to improving 
students' science curiosity because it can pique students’ 
curiosity, capture their interest, and motivate their 
continued study (Akhsan et al., 2023; Chen & Tippett, 
2022).  

The integration of STEM as topic material 
component and CCC as an instruction and bridge 
disciplinary boundaries can improve science curiosity 
because its topic and instruction give interesting 
activities (Chesnutt et al., 2019; Nazifah & Asrizal, 2022). 

Students know that the activities they learned was many 
objects that they found in their daily life, and it piques 
their curiosity. In addition, at the beginning of module 
chapter, there is a phenomenon that makes students 
interested to learn, such as learning about dry ice. 

 

 
Figure 1. The contents of science module 

 
An example of improvement of students' science 

curiosity is several students asking “why a very big boat 
like a cruise ship doesn’t sink even if it's made from 
metal?” That question appears after students learn about 
the density of matter and the effect of density. Another 
example in class that shows improvement ins students 
science curiosity is they try to find the answer of things 
they don’t understand. When students can’t find the 
answer, they directly ask the teacher in the class and 
when the class is over. This science curiosity 
improvement helps students to learn science in more 
depth to have complete knowledge. 

 

 
Figure 2. Students’ activities in class 
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The activities contained in the science module were 
used to guide students to have a curiosity towards 
science concepts because the module presented several 
phenomena that occurred in daily life. Students can 
observe the phenomena and pick up their curiosity so it 
can effect the general achievement of their study results 
in science. This is in line with research by Kibga et al 
(2021) which says that the activities in the science 
module help students increase their science curiosity 
because it’s more interesting for them. 

The goal of STEM education is to establish a 
creative and stimulating learning environment that 
promotes investigation, experimentation, and critical 
thinking (Suhirman & Prayogi, 2023). Pupils can become 
active learners who take ownership of their education 
when teachers support their curiosity, give them chances 
to explore and experiment, and provide them ideas to 
help them understand STEM concepts more deeply. 
With the help of this instructional strategy, students can 
develop into independent, active learners. This is in line 
with the purpose of using STEM approach to improve 
students’ science curiosity. 
 

Conclusion  
 

Based on the results and discussion of this study, it 
can be concluded that the use of STEM integrated 
Crosscutting Concepts can improve students’ science 
curiosity. This is evidenced by the difference in pretest 
and posttest, also the N-gain score which is in medium 
category. 
 
Acknowledgments  
The author would like to express special words of thanks and 
acknowledgment to the Directorate of Higher Education, 
Ministry of Education and Culture, Republic Indonesia for 
financial support during this research.  
 
Author Contributions 
Conceptualization, F. Z and A. W; methodology, F. Z; 
validation, A. W; formal analysis F. Z and A. W; investigation, 
F. Z; resources, F. Z and A. W; data curation, F. Z and A. W; 
writing–original draft preparation, F. Z; writing–review and 
editing, A. W; visualization, F. Z and A. W. All authors have 
read and agreed to the published version of the manuscript. 
 
Funding 
This research was funded project grant of Penelitian Tesis 
Magister with contract number: 127/E5/PG.02.00.PT / 2002. 
 
Conflicts of Interest 
The authors declare no conflict of interest. 
 

References  

 

Adhelacahya, K., Sukarmin, S., & Sarwanto, S. (2023). 
Impact of Problem-Based Learning Electronics 

Module Integrated with STEM on Students’ 
Critical Thinking Skills. Jurnal Penelitian Pendidikan 
IPA, 9(7), 4869–4878. 
https://doi.org/10.29303/jppipa.v9i7.3931 

Akhsan, H., Putra, G. S., Wiyono, K., Romadoni, M., & 
Furqon, M. (2023). Development of A STEM-Based 
Introduction to Quantum Physics Module on the 
Sub-Subject of Potential Variations in the Physics 
Education Study Program. Jurnal Penelitian 
Pendidikan IPA, 9(9), 7408–7412. 
https://doi.org/10.29303/jppipa.v9i9.3577 

Artinta, S. V., & Fauziah, H. N. (2021). Faktor yang 
Mempengaruhi Rasa Ingin Tahu dan Kemampuan 
Memecahkan Masalah Siswa pada Mata Pelajaran 
IPA SMP. Jurnal Tadris IPA Indonesia, 1(2), 210–218. 
https://doi.org/10.21154/jtii.v1i2.153 

Bassham, G., Irwin, W., Nardone, H., & Wallace, J. 
(2011). Critical Thinking: A Student’s Introduction 
(4th ed). Mc Graw Hill. 

Bramastia, B., Suciati, S., Nugraheni, F. S. A., Sari, M. W., 
Wati, I. K., Antrakusuma, B., & Masithoh, D. F. 
(2023). Effectiveness of EthnoSTEM-Based Science 
Learning to Improve Junior High School Students’ 
Science Literacy Ability. Jurnal Penelitian 
Pendidikan IPA, 9(SpecialIssue), 332–337. 

https://doi.org/10.29303/jppipa.v9iSpecialIssue.
5710 

Chen, Y.-L., & Tippett, C. D. (2022). Project-Based 
Inquiry in STEM Teaching for Preschool Children. 
Eurasia Journal of Mathematics, Science and 
Technology Education, 18(4), em2093. 
https://doi.org/10.29333/ejmste/11899 

Chesnutt, K., Gail Jones, M., Corin, E. N., Hite, R., 
Childers, G., Perez, M. P., Cayton, E., & Ennes, M. 
(2019). Crosscutting concepts and achievement: Is 
a sense of size and scale related to achievement in 
science and mathematics? Journal of Research in 
Science Teaching, 56(3), 302–321. 
https://doi.org/10.1002/tea.21511 

Clarke, M. A., Sharma, N. M., & Schiller, A. M. (2019). 
An outreach program with hands-on, physiology-
based exercises generates questions about STEM 
career expectations. Advances in Physiology 
Education, 43(2), 175–179. 
https://doi.org/10.1152/advan.00013.2019 

Constance, V. H., & Tzipora, R. (2022). Collaboration, 
Communication, Curiosity and Critical Thinking: The 
4 Cs of Developing Teamwork in Chinese STEM 
Students. 81–82. 
https://doi.org/10.1109/ProComm53155.2022.00
018. 

Crough, J. (2019). Stimulating Curiosity in STEM Higher 
Education: Connecting Practices and Purposes 
Through ePortfolios. In C. N. Allan, C. Campbell, 
& J. Crough (Eds.), Blended Learning Designs in 



Jurnal Penelitian Pendidikan IPA (JPPIPA) February 2024, Volume 10 Issue 2, 539-544 

 

543 

STEM Higher Education (pp. 77–98). Springer 
Singapore. https://doi.org/10.1007/978-981-13-
6982-7_5 

Emery, N., Maher, J. M., & Ebert-May, D. (2019). 
Studying Professional Development as Part of the 
Complex Ecosystem of STEM Higher Education. 
Innovative Higher Education, 44(6), 469–479. 
https://doi.org/10.1007/s10755-019-09475-9 

Fikriana, M. F., Wiyanto, W., & Haryani, S. (2023). 
Development of the Diary Book of Science with the 
STEM Approach of Discovery in Improving 
Students’ Concept Understanding and Scientific 
Communication Skills. Jurnal Penelitian Pendidikan 
IPA, 9(4), 1641–1649. 
https://doi.org/10.29303/jppipa.v9i4.3032 

Fuadati, M., & Wilujeng, I. (2019). Web-Lembar Kerja 
Peserta Didik IPA terintegrasi potensi lokal pabrik 
gula untuk meningkatkan rasa ingin tahu peserta 
didik. Jurnal Inovasi Pendidikan IPA, 5(1), 98–108. 
https://doi.org/10.21831/jipi.v5i1.24543 

Grossnickle, E. M. (2016). Disentangling Curiosity: 
Dimensionality, Definitions, and Distinctions from 
Interest in Educational Contexts. Educational 
Psychology Review, 28(1), 23–60. 
https://doi.org/10.1007/s10648-014-9294-y 

Hariyanti, F., & Lestari, W. (2023). Upaya Meningkatkan 
Rasa Ingin Tahu Dan Prestasi Siswa Melalui 
Guided Discovery Learning Dalam Pembelajaran 
Matematika. Jurnal Penelitian Pembelajaran 
Matematika Sekolah, 7(1), 83–94. 
https://doi.org/10.33369/jp2ms.7.1.83-94 

Hunaepi, H., Ikhsan, M., Suwono, H., & Sulisetijono, S. 
(2021). Contribution of Epistemic Curiosity and its 
Relevance to Science Process Skills on Biology 
Prospective Teacher. Jurnal Penelitian Pendidikan 

IPA, 7(SpecialIssue), 112–117. 
https://doi.org/10.29303/jppipa.v7iSpecialIssue.
1070 

Johnson, W. R. (2017). Supporting Three-Dimensional 
Science Learning: The Role of Curiosity-Driven 
Classroom Discourse [Doctoral dissertation, 

Michigan State University]. Proquest Dissertation 
and Theses Global. 

Kibga, E. S., Gakuba, E., & Sentongo, J. (2021). 
Developing Students’ Curiosity Through 
Chemistry Hands-on Activities: A Case of Selected 
Community Secondary Schools in Dar es Salaam, 
Tanzania. Eurasia Journal of Mathematics, Science and 

Technology Education, 17(5), em1962. 
https://doi.org/10.29333/ejmste/10856 

Lamnina, M., & Chase, C. C. (2019). Developing a thirst 
for knowledge: How uncertainty in the classroom 
influences curiosity, affect, learning, and transfer. 

Contemporary Educational Psychology, 59, 101785. 
https://doi.org/10.1016/j.cedpsych.2019.101785  

Lavi, R., Tal, M., & Dori, Y. J. (2021). Perceptions of 
STEM alumni and students on developing 21st 
century skills through methods of teaching and 
learning. Studies in Educational Evaluation, 70, 
101002. 
https://doi.org/10.1016/j.stueduc.2021.101002 

Leas, H. D., Nelson, K. L., Grandgenett, N., Tapprich, W. 
E., & Cutucache, C. E. (2017). Fostering Curiosity, 
Inquiry, and Scientific Thinking in Elementary 
School Students: Impact of the NE STEM 4U 
Intervention. Journal of Youth Development, 12(2), 
103–120. https://doi.org/10.5195/jyd.2017.474 

Lou, S.-J., Chou, Y.-C., Shih, R.-C., & Chung, C.-C. (2017). 
A Study of Creativity in CaC2 Steamship-derived 
STEM Project-based Learning. EURASIA Journal of 
Mathematics, Science and Technology Education, 13(6). 
https://doi.org/10.12973/eurasia.2017.01231a 

Mardhiyana, D., & Sejati, E. O. W. (2016). 
Mengembangkan Kemampuan Berpikir Kreatif 
dan Rasa Ingin Tahu Melalui Model Pembelajaran 
Berbasis Masalah. PRISMA Prosiding Seminar 
Nasional Matematika, 672–688. Retrieved from 
https://journal.unnes.ac.id/sju/index.php/prism
a/article/view/21686 

Masaguni, A. N., Lamangantjo, C. J., Katili, N., Pikoli, 
M., Buhungo, T. J., & Payu, C. S. (2023). 
Development of Science Learning Modules Based 
on Project Based Leraning on Additives and 
Addictive Substances (A Research in Class VIII 
SMP Negeri 7 Telaga Biru). Jurnal Penelitian 
Pendidikan IPA, 9(12), 10758–10767. 
https://doi.org/10.29303/jppipa.v9i12.5731 

McGee, E. O. (2020). Interrogating Structural Racism in 
STEM Higher Education. Educational Researcher, 
49(9), 633–644. 
https://doi.org/10.3102/0013189X20972718 

Nazifah, N., & Asrizal, A. (2022). Development of STEM 
Integrated Physics E-Modules to Improve 21st 
Century Skills of Students. Jurnal Penelitian 
Pendidikan IPA, 8(4), 2078–2084. 

https://doi.org/10.29303/jppipa.v8i4.1820 
NGSS Lead States. (2022). Next Generation Science 

Standards: For States, By States. Retrieved from 
https://www.nextgenscience.org 

Özkan, G., & Umdu Topsakal, U. (2020). The Impact of 
Nature Education on Turkish Students’ Affective 
Tendencies towards the Environment and 
Scientific Curiosity. Journal of Curriculum and 
Teaching, 9(2), 95. 

https://doi.org/10.5430/jct.v9n2p95 
Rasmi, D. P., Hendri, M., & Azriyanti, R. (2023). Analysis 

of the Need for Development of Teaching Materials 



Jurnal Penelitian Pendidikan IPA (JPPIPA) February 2024, Volume 10 Issue 2, 539-544 

 

544 

in the Form of STEM-Based Electronic Modules. 
Jurnal Penelitian Pendidikan IPA, 9(6), 4135–4141. 
https://doi.org/10.29303/jppipa.v9i6.2683 

Rivet, A. E., Weiser, G., Lyu, X., Li, Y., & Rojas-Perilla, D. 
(2016). What Are Crosscutting Concepts in Science? 

Four Metaphorical Perspectives. 2. 
Schizas, D., Psillos, D., & Stamou, G. (2016). Nature of 

Science or Nature of the Sciences?: Nature of 
Science. Science Education, 100(4), 706–733. 
https://doi.org/10.1002/sce.21216  

Setyaningsih, S., & Suchyadi, Y. (2021). Classroom 
Management In Improving School Learning 
Processes In The Cluster 2 Teacher Working Group 
In North Bogor City. JHSS (Journal of Humanities 
and Social Studies), 5(1), 99-104. 
https://doi.org/10.33751/jhss.v5i1.3906 

Stohlmann, M. (2019). Integrated STEM Education 
through Open-Ended Game-Based Learning. 
Journal of Mathematics Education, 12(1), 24–38. 
https://doi.org/10.26711/007577152790036 

Suhirman, S., & Prayogi, S. (2023). Overcoming 
Challenges in STEM Education: A Literature 
Review That Leads to Effective Pedagogy in STEM 
Learning. Jurnal Penelitian Pendidikan IPA, 9(8), 
432–443. 
https://doi.org/10.29303/jppipa.v9i8.4715 

Sumirat, F. (2019). Strategies of Teaching: Promoting 
Science Technology Engineering and Mathematics 
(STEM) Education Through Cross-cutting 
Concepts. In Journal of Physics: Conference Series 

(Vol. 1179, No. 1, p. 012076). IOP Publishing. 
https://doi.org/10.1088/1742-
6596/1179/1/012076 

Taqiyyah, S. A., Subali, B. S., Linuwih, S., Ellianawati, 
Siswanto, & Yusof, M. M. B. M. (2023). 
Pengembangan LKPD Berbasis Android dengan 
Pendekatan STEM untuk Meningkatkan 
Kemampuan Berpikir Kritis. Jurnal Penelitian 
Pendidikan IPA, 9(12), 11151–11164. 
https://doi.org/10.29303/jppipa.v9i12.4595 

Townley, A. (2020). Leveraging Communities of Practice 
as Professional Learning Communities in Science, 
Technology, Engineering, Math (STEM) Education. 
Education Sciences, 10(8), 190. 
https://doi.org/10.3390/educsci10080190 

Vennix, J., Den Brok, P., & Taconis, R. (2018). Do 
outreach activities in secondary STEM education 
motivate students and improve their attitudes 
towards STEM? International Journal of Science 

Education, 40(11), 1263–1283. 
https://doi.org/10.1080/09500693.2018.1473659 

Weible, J. L., & Zimmerman, H. T. (2016). Science 
curiosity in learning environments: Developing an 
attitudinal scale for research in schools, homes, 

museums, and the community. International Journal 
of Science Education, 38(8), 1235–1255. 
https://doi.org/10.1080/09500693.2016.1186853 

Wu, P. H., Kuo, C. Y., Wu, H. K., Jen, T. H., & Hsu, Y. S. 
(2018). Learning benefits of secondary school 
students' inquiry‐related curiosity: A cross‐grade 
comparison of the relationships among learning 
experiences, curiosity, engagement, and inquiry 
abilities. Science Education, 102(5), 917-950. 
https://doi.org/10.1002/sce.21456 

 


