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I. Purpose 
 

1. The purposes of this paper are: 
 

a. to request inputs from the 11th Governing Board Meeting 2020 for the 
improvement of the Centre’s Research. 

b. to seek approval from 11th Governing Board Meeting 2020 on 2021’s research 
studies of SEAMEO QITEP in Science 

 

II. Background 
 

2. The vision of SEAMEO QITEP in Science is to be the Centre of professional excellence 
in the area of science teaching for teachers and education personnel within the framework 
of sustainable development. To conceptualize the vision, the Centre provides relevant and 
quality programmes in professional excellence for science teachers and education personnel 
through capacity building activities, resources sharing, researches and development, and 
networking as its mission. In practical level, the mission the be articulated into various 
programs and activities in which research-based innovations and resource-sharing in science 
education was highlighted. 

 

3. Considering the vision and center 2nd Five Year Development Plan (FYDP), inspired by 
Education Leadership Forums and International Conferences participated, the Centre 
facilitates its staff to conduct research and produces academic paper to further publish and 
disseminate the research results in conferences or seminars. Research is not only essential 
for staff to improve their ability, but also relevant to education development of our globalized 
society, forming the foundations governmental education policies in Indonesia and SEAMEO 
Member Countries. 

 

III. Scope 
 

4. Addressing the trend of global education agendas where adoption of STEM Education 
within educational framework is desirable and as a strategic way to equip student to thrive in 
their future. Hence, proper STEM Education in learning process is become the center research 
agenda. Center also attempt to accommodate the current issues in education related with 
learning process during pandemic Covid-19 and proposed a research on this area. For the next 
research, the center will conduct 4 (four) research activities in the topic of: 

a. Development of STEM Learning Model (Empirical Model) 
b. Development of STEM Training Strategic Model in New Normal Era (Conceptual 

Model) 

c. Computational Thinking integration into STEM Learning 
d. Mapping Climate Change Education Implementation in ASEAN 

5. Details of the research methodology are described in attachment. 
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IV. Implication 
 

6. To maintain the quality of the research mentioned and to assure that the research 
methodologies are properly implemented in the field, consistent support from the 
government is required. Besides, high commitment of Centre researchers is also important to 
achieve the Centre’s best research performance. 

 

V. Requested Decision 
 

7. The 11th Governing Board Meeting approves and provides inputs to the proposed 
research studies of SEAMEO Regional Centre for QITEP in Science for  Fiscal  Year 
2021/2022. 
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Proposed SEAMEO QITEP in Science Research Studies for Fiscal Year 

2021/2022 
 

 
 
 
 

A. Background 

The United Nations Sustainable Development 2030 Agenda contains 17 sustainable development 

goals (SDGs) and 169 targets intended to help guide all sectors of society to improve lives and to 

make the world a more comfortable place to live and work. One important SDG for education is 

Goal 4: “ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all”. This goal has a perfect alignment with SEAMEO 2030 Target that stated 

Target 2.1 “By 2030, ensure inclusive and equitable quality education”. 

This goals and target are easy to state but has complicated implication behind as the world is 

rapidly changing so does the education itself. As the world moves into the Fourth Industrial 

Revolution (4IR; defined as a digital revolution combining the physical, digital, and biological 

facets that are impacting the world), there is a sense of urgency for people to use 4IR 

technologies to ensure inclusive and equitable education are accessible for achieving sustainable 

development and to provide services to improve the quality of life for all citizens. 

A new wave of global technology from 4IR will change a whole life of citizens and also global 

education process. Students as the future generation in this new era will need to be liberally 

educated. Student now as a future workers and leaders will need to be highly trained in the 

emerging technologies but also, as importantly, in the values associated with using those 

technologies. 

Students need to understand how they can correlate and use and apply different knowledge in 

diversified contexts, what they really mean and how they can create synergies among different 

subjects to develop/create “something” that connects to the real world. This takes us to another 

very important point: students as tomorrow’s industry leaders and managers must possess new 

skill sets to adapt, to manage, and to take advantage of Industry 4.0. They must be critical 

thinkers, problem solvers, innovators, communicators, and provide value driven leadership. They 

must be able to see beyond the technology at play to the implications for society for the use of 

that technology. 

Yet, our education and training systems are not geared to develop that skill sets, particularly in 

information based and technological environments, that will satisfy the market demands that 

would be called for. To make students ready and possess a new skills set Industry 4.0-ready they 

need strong Science, Technology, Engineering and Mathematics (STEM) skills. Therefore, we need 

to develop STEM capabilities/ STEM Education the future needs by aligning educational curricula 

and learning process with industry relevant skills. STEM education can be identified as one of new 

approaches to be used in education system, which also aims students to be able solve problems 
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in their daily lives and adapt to this changing world. For modern society STEM are critically 

important approach for holistic and participative social and economic development in preparing 

for the future. 

Not only focuses on development of STEM Education to face 4IR, SEAMEO QITEP in Science also 

has concern in other world current problems such as Covid-19 Pandemic and Climate Change 

issues. SEAQIS with the support by other SEAMEO Centre will conducted a study mapping of 

Climate Change Education in SEAMEO Member Countries, this mapping will be focused on 

curriculum content of CCE and CCE Implementation in the classroom 

By the implication SDGs and SEAMEO Targets also changing trends in our world, it would be our 

urgency for us to take an action in science education sector as a backbone of developing 

students’ thinking framework and learning experience through teacher training programme. 

Hence, SEAMEO QITEP in Science will conduct following studies as centre guidelines for further 

program development. The topic for 2021’s research studies are: 

1. Development of STEM Learning Model (Empirical Model) 

2. Development of STEM Training Strategic Model in New Normal Era (Conceptual Model) 

3. Computational Thinking integration into STEM Learning 

4. Mapping Climate Change Education Implementation in SEAMEO Member Countries 
 

 
B. General Output 

The general output from this studies are publication that can be disseminate to teachers and 

educators to enhance their teaching practice, and also to policy makers as suggestions in 

developing educational policy based on the research results. 

The research results can also be the centre guidelines for upcoming programs. It would be 

gradually applied in Indonesia as innitial step then to regional level as long term implementation. 
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C. Proposed Research Outline 

1. Development of STEM Learning Model (Empirical Model) 

In the era of developing information and communication technology, known as the industrial 

revolution 4.0, students will easily gain knowledge with a wide range of platforms provide 

learning information through the internet. Therefore, learning in the classroom have to 

adapt for not only providing knowledge to students but more emphasis on developing 

student competencies and real life skills. There are at least four competencies demanded by 

students in the current era, namely critical thinking, creative thinking, communication skills, 

and collaboration. These four competencies are known as 21st Century Skills. 

In order to grow and improve these competencies, one of the lessons that can support is 

STEM education. STEM education makes a positive contribution to students' basic abilities 

(problem-solving, critical thinking, etc.) by creating learning opportunities across disciplines 

(Australian Education Council, 2015). Currently, STEM learning is becoming a hot topic in the 

world of education (Kuenzi, 2008; Sanders, 2009). STEM education is a teaching and learning 

approach that integrates science, technology, engineering, and mathematics knowledge and 

skills (Maryland, 2012). STEM education is aimed at developing research questions, logical 

reasoning, and student work behavior in collaboration. 

Yet, STEM implementation in schools are not optimal, teachers still find it is difficult to 

implement STEM education in classroom practices. This happens because there are still 

teachers who still have difficulty designing learning steps and planning approaches, models, 

and learning methods used (Setiawati, Karyana, Purnama, Setiadi, & Prastika, 2017). SEAQIS 

as the institution who mainstreaming STEM Education in Indonesia shall do a research on 

developing STEM learning model as an example also best-practice for teacher to be adopting 

in their respective classroom. 

• Objective : 

The research was conducted with the aim of developing a STEM learning model. 

• Target : 

Indonesian Science Teacher who teach in all level of education (number and distribution 

of sample will be discussed later) 

• Methodology : 

This study is developing use research and development (R&D) methods. Research and 

development of the STEM learning model is carried out with the ADDIE development 

model, namely: 1) Preliminary study stage analysis, 2) Development stage through the 

design stage and development stage, and 3) Model testing phase through the 

implementation stage ), and the evaluation stage. 
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• Expected Result : 

The expected result from this research is the development of the STEM learning model 

that can be used by teachers for each educational level. 
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2. Development of STEM Training Strategic Model in New Normal Era (Conceptual Model) 

The education system is preparing for a post-pandemic COVID-19 era marked by a "new 

normal" terminology. This expression first appeared in economics to remind economists of 

the belief that the industrial economy will return to normal after a recession. This term is 

then used in different contexts to mean that something which was previously uncommon 

becomes mainstream. 

Given the new post-COVID-19 period that is approaching normalcy, rethinking education 

from a teacher development perspective is important. This provides opportunities and 

challenges in the future of education, especially regarding teacher training in STEM 

education which is closely related to close interaction activities such as group discussions 

and hands-on. The different approach of SEAQIS STEM Teacher Training Programme should 

be proposed since the old method that require a close contact and direct collaboration 

between participants should be shifted to more distance-based learning and indirect 

communication. 

• Objective : 

Developing a STEM teacher training model in the new normal era 

• Target : 

Science teacher from SEAMEO Member Countries from all level of education (number 

and distribution of sample will be discussed later) 

• Methodology : 

The development of the STEM teacher training model is carried out with system 

dynamics model. System Dynamics is a field of analysis used to guide policy and system 

design in numerous fields. Applying this tool to educational policy analysis offers insights 

into the hidden dynamics of the current system, and can be an invaluable tool in 

designing future scenarios (Cahapay, 2020). 

 

 
To visualize this, it is helpful to consider the system dynamics modeling process more 

explicitly over time. Figure above shows a typical cycle of a modeling process starting 

with problem definition that includes defining the reference mode, conceptualizing the 
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system that focuses on identifying the various elements of the system and how they are 

related, creating or formulating a formal model that can be simulated, validating and 

analyzing the results to develop policy recommendations, and transferring insights and 

ownership of the model to the participants in the process. 

The process is highly iterative, requiring the one or more previous stages to be revisited 

as the group develops insights about the system, as indicated by thin, counterclockwise 

pointing arrows (Hovmand, 2014). 

• Expected Result : 

The best formulation or a strategies STEM teacher training model for science teachers in 

the new normal era. The result will be plays an important baseline to be used by SEAQIS 

which focuses on developing quality of science teachers in Southeast Asia. 
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3. Computation Thinking Integration into STEM Learning 

Computational thinking is the thought processes involved in formulating problems so that 

their solutions are represented as computational steps and algorithms that can be 

effectively carried out by an information-processing agent. Educators believed that 

assimilating computational thinking at a young age will assist them to enhance problem- 

solving skills, improve logical reasoning and advance analytical ability – key attributes to 

succeed in 21st century. The pedagogical guidelines to sustain computational thinking 

through modelling in STEM education can be a practical use for promoting STEM education. 

Many studies have been reported in the literature that utilizes a variety of approaches. It is 

evident from these studies that computational thinking can be engaged by many different 

ways. Computational thinking is bridging way for students to mastering competences which 

needed in industrial revolution 4.0 era like robotic, internet of things, virtual reality, and big 

data. While STEM can help students in integrating multidisciplinary concept to make 

innovation. SEAQIS are intended to find the appropriate sets of pedagogical guidelines for 

integrating computational thinking and STEM. 

• Objective : 

Exploring the effectiveness of a computational thinking integration into STEM learning to 

improve students’ 21st Century Skills. 

• Target : 

The target are Junior and Senior High students and also their teachers in at least 7 

provinces in Indonesia which have trained of computational thinking integration into 

STEM learning. 

• Methodology : 

This study will used a mix-method approach, before starting the research 40 Hours 

training programme for teacher will be conducted as basic support for the research. 

After finishing the programme all the participant will be asked to design a lesson plan 

that consist of computational thinking and STEM learning. Questionnaire from students 

related to their own judgement of learning process on their 21st century skills, combine 

with teacher observation during learning process to be primary data in analysis of 

effectiveness of a computational thinking integration into STEM learning to improve 

students’ 21st Century Skills. The data then will be analysed by Winstep application which 

use Rasch Model to enhance data scale measurement and facilitate the further analysis. 

Lesson plan and teaching learning description will be analysed using relevant rubrics 

according to aspects being studied. 

• Expected Result : 

Learning process with STEM approach and consist of computational thinking activities 

are expected to enhance students’ 21st century skills. 
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4. Mapping Climate Change Education Implementation in SEAMEO Member Countries  

Climate change education promotes learning about the causes and effects of  climate  

change as well as possible responses, providing a cross-curricular and multidisciplinary 

perspective. It develops competences in the field of climate change mitigation and 

adaptation, with the aim to promote climate-resilient development and reduce the 

vulnerability of communities in the face of an uncertain future. By preparing learners, 

communities, and education systems to face natural hazards, climate education contributes 

to disaster risk reduction (DRR) efforts. SEAMEO QITEP in Science (SEAQIS) as a regional 

Centre in Southeast Asia which focuses on developing quality of science teachers, has 

brought environment and climate change issues through its training courses as well as 

Education for Sustainable Development (ESD) since its establishment in 2009. 

SEAQIS with the support by other SEAMEO Centre will conducted a study mapping of Climate 

Change Education in SEAMEO Member Countries, this mapping will be focused on curriculum 

content of CCE and CCE Implementation in the classroom. Furthermore, the result of this 

study will be used as a basic data for designing a comprehensive programme of CCE 

implementation in Southeast Asia in the near future. 

• Objective : 

Mapping curriculum content of CCE and CCE Implementation in the classroom in 

SEAMEO Member Countries 

• Target : 

Ministry of Education for Curriculum/ Document Analysis, 5 Teachers from each SEAMEO 

Member Countries as a piloting sample for CCE implementation in classroom. 

• Methodology : 

A descriptive study will use in this research. The methods used are field study and 

empirical study. Documents of National Policy, Curriculum for Every Level of Education 

and Teacher Professional Competencies Framework from 11 SEAMEO Member Countries 

will be collected and analysed as a primary data to find the connection of the content 

related to CCE. While the field study is based on online/ offline questionnaires of teacher 

knowledge, perception and classroom teaching experience on CCE. Five teacher in each 

country will be selected randomly as a case study for questionnaire subject and teacher 

interviews. 

• Expected Result : 

The general understanding of the CCE concern in the national policy, curriculum, and 

teacher competencies framework in SEAMEO Member Countries. An experiential 

analysis of how the CCE current state of implementation in SEAMEO Member Countries. 



SEAMEO QITEP in Science 11th Governing Board Meeting – Annex VIII 

Annex VIII | 9 

 

 

 

Reference: 

Adelayanti, N. (2020, June 13). Revealing the Challenges of Online Learning During Covid-19 

Pandemic. Retrieved from News Release Universitas Gadjah Mada: 

https://www.ugm.ac.id/en/news/19554-revealing-the-challenges-of-online-learning-during- 

covid-19-pandemic 
 

Aydin, C. C. (2010). Open Source Learning Management Systems In Distance Learning. TOJET: The 

Turkish Online Journal of Educational Technolog, 175-184. 
 

Cahapay, M. B. (2020). Rethinking Education in the New Normal Post-COVID-19 Era: A Curriculum 

Studies Perspective. Aquademia, 4(2), ep20018. 
 

Hovmand, P. S. (2014). Community Based System Dynamics. New York: Springer. 
 

Rajendran, R., & Veilumuthu, L. D. (2010). A study on the effectiveness of virtual lab in E-learning. 

nternational Journal on Computer Science and Engineering Vol. 02, No. 06, 2010, , 2173- 

2175. 
 

Sandipan, R., & Srivastava, S. (2020). Virtualization of science education: a lesson from the COVID-19 

pandemic. Journal of Proteins and Proteomics volume 11, 77-80. 

http://www.ugm.ac.id/en/news/19554-revealing-the-challenges-of-online-learning-during-
http://www.ugm.ac.id/en/news/19554-revealing-the-challenges-of-online-learning-during-

