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Background and Rationale

The policy of the Ministry of
Education, Culture, Research 
and Technology (MoECRT) of 
Indonesia regarding student 
involvement in Projects to 
strengthen the Pancasila 
student profile (P5) supports 
the relevance of STEM-based 
learning.
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Source: https://www.resourcefulindonesian.com/mapping-indonesia.html

• The problems and implementation of STEM in schools 
can vary greatly (Arlinwibowo, et al., 2020). 

• This causes a gap in schools' ability to organize STEM-
education. 

• The application of STEM is generally still considered to 
require high costs because it uses high-level technology 
and engineering
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• Teachers are not ready pedagogically 
or professionally to implement STEM-
based learning. 

• Schools do not yet have adequate 
facilities and infrastructure. 

• Student profiles are very diverse so 
teachers have difficulty managing 
students

Teachers should put 
more effort into 
identifying suitable 
projects.

Arlinwibowo, et al (2023)

• Inclusive STEM is a mechanism to improve STEM education and achieve 
more benefits diverse students into STEM majors and careers.

• the essential elements of teaching inclusive STEM which include 
personalized learning, Problem-based Learning (PBL), rigorous learning, 
careers, technology and life skills.

LaForce, et al (2016)



SEAMEO Centres Policy Research Network (CPRN) Summit

23-25 April 2024 | Brunei Darussalam
5

• SEAQiM continues to develop a database of teaching materials that
teachers can use in learning and as a reference for developing their
own learning

• The low-cost STEM-based teaching materials that are developed
should use problems in the real world, enabling students to think
rigorously through inclusive learning

Online Regular Course on 
STEM for Mathematics 
Learning, 
9 to 27 October 2020
Source: SEAQiM’s Documentation
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• This paper reports the development of low-
cost STEM teaching materials that have been 
carried out by SEAQiM in 2020, 2021 and 
2023.

• SEAQiM has developed STEM learning 
materials for mathematics classes in 
accordance with the Emancipated Curriculum 
by prioritizing two main aspects: 

1) fostering connectivity between subjects to 
improve problem solving skills

2) utilizing the low cost of materials rather than 
rely on advanced technology

6

Reviewing a SEAQiM STEM learning materials activity on wind-
powered boats
Source: https://www.aminef.or.id/stem-and-computational-thinking-learning-materials-development-through-fulbright-
specialist-program/
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The project aims

to produce STEM teaching materials for inclusive 
and multidisciplinary learning with focus on 
problem-solving and low-cost resources
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Methods

8

Preparation
and design

Teaching 
experiment: 

School 

Retrospective 
Analysis

Comparison between intended 
and actual learning trajectory

Revising

Design research (Gravemeijer & Cobb, 2006; Eerde, 2013)

• In the Teaching Experiment stage, activities were practiced in
class.

• In the Retrospective Analysis phase, researchers reflected on
the results of teaching experiments.
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Data source:

• recording of the teaching process and examples of student
work.

Data analysis:

• document analysis combined with literature study

Population:

• mathematics teachers and secondary school students in
Yogyakarta.

Sampling technique :

• Convenience sampling (Merriam & Tisdell, 2016).

The students were real-life student teachers who voluntarily
signed up to participate in the study
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Discussion of Findings
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2021 STEM+CT Learning Materials 
for JHS Mathematics Classroom 

2020 Regular Course on STEM for Mathematics 
Learning

2023 STEM+CT
Learning Materials for 
all educational stage

Research to 
develop 
integrated STEM 
learning infused 
with CT and 
applicable in 
math classroom

STEM 
teaching 
materials 

Developing 
lesson plan 
session of 
the course 

investigate CT 
skills that 
appear in such 
lesson
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2021 STEM+Computational Thinking Learning Materials for 
Junior High School Mathematics Classroom 
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2023 STEM+Computational Thinking Learning Materials for all 
educational stages 

• During the teaching experiment it was observed that all students were 
able to participate actively and solve the problem by using 
interdisciplinary connections.
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• The choice of STEM-based learning titles developed by 
SEAQiM focus on current problems in the real world that 
can be solved through a multidisciplinary approach and 
interdisciplinary connections. 

• The materials used in this STEM project are low-cost
• Further study is still needed regarding its influence on 

computational thinking abilities.
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Conclusion

• Students actively engage with the materials and
successfully make interdisciplinary connections.
Moreover, the learning materials are applicable in
schools with diverse economic backgrounds.

• The integration of computational thinking in STEM
learning is quite promising, so the next research is
about computational thinking components that can be
developed through STEM-based learning.

14
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Policy Recommendations

Teachers are supported with integrated STEM learning 
materials that emphasize problem-solving and employ 
cost-effective resources, thereby promoting equitable 
access to quality STEM education

15



SEAMEO Centres Policy Research Network (CPRN) Summit

23-25 April 2024 | Brunei Darussalam

References
Arlinwibowo, J., Retnawati, H., & Kartowagiran, B. (2020). The types of STEM education

implementation in Indonesia. Journal of Xi’an University of Architecture & Technology,

XII(VIII), 606–613

Arlinwibowo, J., Retnawati, H., Pradani, R. G., & Fatima, G. N. (2023). STEM implementation

issues in Indonesia: Identifying the problems source and its implications. The Qualitative

Report, 28(8), 2213-2229. https://doi.org/10.46743/2160-3715/2023.5667

Bybee, R. W. (2010). What is STEM education?. Science, 329(5995), 996. doi:

10.1126/science.1194998.

Cunningham, C. M. (2017). Engineering in elementary STEM education: Curriculum design,

instruction, learning, and assessment. Teachers College Press.

Eerde, D.V. (2013). Design research: Looking into the heart of mathematics education.

Zulkardi (Eds). Proceeding The First South East Asia Design/Development Research (SEA-DR)

International Conference, Sriwijaya University, Palembang.

16

https://doi.org/10.46743/2160-3715/2023.5667


SEAMEO Centres Policy Research Network (CPRN) Summit

23-25 April 2024 | Brunei Darussalam

Gravemeijer, K., & Cobb, P. (2006). Design research from a learning design perspective.

In Educational design research (pp. 29-63). Routledge.

Kennedy, T., & Odell, M. (2014). Engaging students in STEM education. Science

Education International, 25(3), 246–258.

LaForce, et al. (2016). The eight essential elements of inclusive STEM high schools.

International Journal of STEM Education, 3(21), 1-11. DOI 10.1186/s40594-016-0054-z.

Merriam, S. B., and Tisdell, E.J. (2016). Qualitative research and case study applications

in education. San Francisco: John Wiley and Sons.

Savery, J. R. (2015). Overview of problem-based learning: Definitions and distinctions.

Essential Readings in Problem-Based Learning: Exploring and Extending the Legacy of

Howard S. Barrows, 5–15.

17



SEAMEO Centres Policy Research Network (CPRN) Summit

23-25 April 2024 | Brunei Darussalam

Shute, V. J., Sun, C. and Asbell-Clarke, J. (2017). Demystifying computational thinking.

Educational Research Review, 22, 142–158. doi: 10.1016/j.edurev.2017.09.003.

Stohlmann, M., Moore, T. and Roehrig, G. (2012). Considerations for teaching integrated

STEM Education. Journal of Pre-College Engineering Education Research, 2(1), 28–34.

doi: 10.5703/1288284314653.

Vasquez, J., Comer, M. and Villegas, J. (2017). STEM lesson guideposts: Creating STEM

lessons for your curriculum. Portsmouth, NH: Heinemann.

Wing, J. (2011). Research notebook: Computational thinking—What and why. The link

magazine, 6, 20-23.

18


