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This paper aims to present a conceptual model for the strategy of 
disseminating the STEM approach (science, technology, engineering, 
mathematics) through the "Driving Teacher" (Indonesia: Guru Penggerak), a 
term issued in the policy of the Minister of Education and Culture of the 
Republic of Indonesia. Indonesia for the period 2019 - 2024. Manuscripts are 
part of the research results from March-October 2020. The research was 
conducted through online discussions and distributing questionnaires to 
selected teachers, especially those who had received STEM training. The 
analysis was carried out qualitatively. As a result, various obstacles are still 
faced in implementing and disseminating STEM learning, especially related 
to the still weak curriculum design, lack of support from school principals 
and other stakeholders, doubts about the application of STEM because its 
effectiveness is not yet known, the ability of STEM in the completion 
curriculum, and others. However, STEM can be a learning approach that 
needs to be tried and applied in all fields of science, because STEM teaches 
students to be creative, think critically, collaboratively, and based on factual 
problem solving. The MGMP, Musyawarah Guru Mata Pelajaran (Indonesian: 
Teacher Education Consensus Points) teacher organization can be a 
potential vehicle and strategy for STEM socialization by Driving Teachers to 
invite teachers to design STEM learning, collaborate, compile curricula, 
determine learning topics, be factual-based, and encourage students to 
actively solve problems. The government needs to train as many teachers as 
possible to master the STEM approach and disseminate it through the MGMP. 
 
Keywords: Driving teachers, STEM approach, strategy, dissemination, teacher 
organization 

 
 
INTRODUCTION 
 
Most teachers at the secondary education level in Indonesia 
have passed the competency test and obtained an educator 
certificate. It is also an acknowledgment that these teachers 
are competent and professional. This recognition is 
expected to have a positive impact on improving the quality 
of educational outcomes in carrying out teaching tasks. 
Moreover, in 2016 the government has provided 
competency improvement training for 300,000 teachers 

through the Teacher Learning program, and continued to 
train hundreds of thousands of other teachers in 2018-
2019 by changing its name to Continuing Professional 
Development (CPD). Ironically, all the efforts that have 
been made have not been able to have a positive impact on 
education outcomes, tend to be struggling with 
unsatisfactory quality. 

Therefore,    other   breakthrough   steps   are    needed  to 
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improve educational outcomes, including the adoption of 
STEM learning and the promulgation of a Driving Teacher 
policy. the two are indeed separate things. The first is 
intended as the use of STEM in learning, and for that 
reason, a number of teachers at home and abroad have 
been educated and trained, so that it can affect other 
teachers. The second is teacher recruitment in order to be 
able to carry out the role and function of motivating the 
learning community for fellow teachers at school and in 
their area, being a companion for other teachers related to 
learning in schools, opening spaces for discussion and 
collaboration between teachers to improve the quality of 
learning, and becoming learning leaders which promotes 
the welfare of the education ecosystem in schools 
(Directorate General of Teachers and Education Personnel, 
Ministry of Education and Culture of the Republic of 
Indonesia, 2020).The "Driving Teacher" is expected to be a 
motivator, consultant, mentor, facilitator, etc. for peers and 
students in order to achieve increased ability and learning 
outcomes. The driving teacher is also a person who directly 
or indirectly can encourage students to actively learn, be 
creative, think critically, collaboratively, fulfill their 
knowledge and skills capacity, and communicate their 
thoughts or ideas. 

The question is, how is the STEM impacted by teachers 
who have received education and training on this learning? 
On the other hand, what is the basis for working as a 
"Driving Teacher"? A "Driving Teacher" must have a 
conceptual reference that is systematic, directed and clear 
goals in order to have an impact on peers, and ultimately 
become a guide for recipients in carrying out their teaching 
assignments and roles to students. 

Maybe STEM (Science, Technology, Engineering, and 
Mathematics) learning can be an alternative for “Driving 
Teachers” in carrying out their roles. Learning models that 
are considered student-centered and based on factual 
problem solving are considered relevant by many people to 
be applied in schools. Various studies show that STEM can 
show effective results in the formation of student 
competencies and skills based on problem solving (Karahan 
et al., 2015; Gülhan and Şahin, 2016; Sarac, 2018; Yildirim 
and Turk, 2018; Wardani, 2018; Margot and Kettler, 2019; 
Siregar et al., 2019; Yuliati, 2020). On that basis, STEM can 
be a reference in realizing the role of "Driving Teachers" to 
motivate other teachers to produce quality educational 
goals. STEM is considered a breakthrough to improve 
teacher learning abilities and student learning outcomes, it 
is not only relevant in preparing qualified and competitive 
graduates, but also encourages students to be active, 
creative, think critically and collaboratively solve problems. 

Currently, the government is selecting and recruiting 
candidates for "Driving Teachers" to foster other teachers. 
In our opinion, “Driving Teachers” need to be equipped 
with mastery of the STEM approach as a basis for 
socialization and mobilization of other teachers. The 
Subject Teacher Deliberation Teacher Organization 
(Indonesia: MGMP for junior and senior high school 
teachers) is  a   potential   platform   for  the  distribution   of  

 
 
 
 
STEM by Driving Teachers. Through MGMP, the Driving 
Teacher can motivate the teacher community, provide 
assistance, design joint learning, and apply it to students. 

For this reason, the paper aims to present an alternative 
idea of a strategy for disseminating STEM as teaching 
teaching to fellow teachers in MGMP. The MGMP forum is a 
forum for the dissemination of the STEM approach to 
teacher groups to collaboratively design learning, agree on 
and create joint guidelines, be facilitated, assisted, and 
guided by the driving teacher. 
 
 
METHODOLOGY 
 
This paper is the result of research conducted in March - 
October 2020 on the application of STEM. The study was 
conducted in 11 sample provinces (see table 1) which were 
randomly assigned. Initially the research will be carried out 
through surveys in a number of sample areas. However, due 
to the outbreak of the Covid-19 outbreak and it is not 
possible to do so in the field, the data collection strategy 
was carried out by utilizing digital technology, both for 
distributing questionnaires and online discussions. 
Especially for distributing questionnaires, investigators 
assisted by a number of teachers at the sites. 

Data collection efforts were carried out through 
distributing questionnaires and focus group discussions 
(FGD). Data collection through questionnaires was carried 
out via WhatsApp and email with teacher respondents who 
were randomly obtained from junior and senior high 
schools in the research location. The intended teacher 
already knows and understands STEM, although (maybe) 
has not implemented it. In addition, discussions were held 
online with a number of parties who were deemed to have 
knowledge of STEM learning, both from the education 
office, schools, non-governmental organizations, 
universities, and instructors from various regions. 

The research analysis technique is descriptive qualitative 
in nature which includes teacher introduction and 
understanding of STEM, barriers to involving teachers in 
utilizing STEM, and alternative strategies for disseminating 
the STEM approach through the MGMP teacher 
organization. 
 
 
RESULTS 
 
Respondent Characteristics 
 
It should be noted the differences between cities and 
districts in the government system in Indonesia. In simple 
terms, the definition of a city refers to a center of 
settlements and population activities that have 
administrative boundaries characterized by urban life led 
by a Mayor (Gischa, 2020). The definition of district refers 
to the division of administrative areas that differentiates 
between central - province - and districts. The district is 
headed  by  a  regent (Wikipedia,  no  year). However,  cities  
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Table 1. Research Locations and Number of Teacher Respondents 
 

No. Province City/District Respondents Total 
SMP           SMA 

1. Jambi Jambi City 4 (4.39)        3 (3.30) 7 (7.69) 
2. South Sumatra Lahat District 6 (6.59)        4 (4.39) 10 (10.98) 
3. DKI Jakarta North Jakarta City 6 (6.59)        4 (4.39) 10 (10.98) 
4. West Java Indramayu District    

Depok City 
    6 (6.59)               - 
-      6 (6.59) 

6 (6.59) 
6 (6.59) 

5. DI Yogyakarta Yogyakarta City 4 (4,39)        5 (5.49) 9 (9.88) 
6. Central Java Surakarta City 6 (6.59)                   - 6 (6.59) 
7. East Java Situbondo District 6 (6.59)                   - 6 (6.59) 
8. West Nusa Tenggara Lombok Timur District -                     6 (6.59) 6 (6.59) 
9. West Kalimantan Sambas District 

Sanggau District 
3 (3.30)        3 (3.30) 
4 (4.39)                     - 

6 (6.60) 
4 (4.39) 

10. North Maluku Ternate City 5 (5.49)        3 (3.30) 8 (8.79) 
11. Southeast Sulawesi Kendari City 4 (4.39)        3 (3.30) 7 (7.69) 
  Total 54(59.34)      37(40.66) 91 (100.00) 

  
 * Source: STEM Research Results, 2020 

 
 
and district in Indonesia are autonomous regions that are 
given the authority to regulate self-government affairs (Law 
of the Republic of Indonesia No. 9/2015). This 
understanding needs to be put forward regarding the origin 
of teacher respondents who are domiciled in the city and 
district areas. The results showed that there were relatively 
few teacher respondents in 13 cities / districts in 11 
provinces, consisting of 54 (59.34%) junior high school 
teachers and 37 (40.66%) high school teachers(Table 1). 
The lack of teachers who know and understand the STEM 
approach is one of the obstacles to the difficulty of getting 
respondents in the implementation of this research. 

All respondents stated that they knew about STEM 
learning that has developed recently. Six teachers (6.59%) 
knew it from attending training provided by certain 
institutions abroad, 20 people (21.98%) attended domestic 
training, 39 people (42.86%) learned it from fellow school 
teachers, 22 people (24.18%) knew from fellow teachers in 
other schools, and four people (4.39%) knew from fellow 
teachers at the MGMP. 
 
Application of STEM 
 
However, most teachers tend to say that they do not 
understand the use of STEM, so they have not applied it in 
learning. Only 26 teacher respondents who have attended 
training at home or abroad have tried to implement STEM 
learning. The application of STEM is also more 
experimental by inviting students to complete certain 
projects, such as: developing energy-efficient usage 
practices, designing simple power plants, making Tempe 
food from various substrates (not soybeans), building glass 
/ mica rooms, designing ideal miniature stairs, and much 
more. The teacher respondents also been trying to 
disseminate STEM learning to other teachers, although they 
are not quite been able to engage in its implementation 

Why do the majority of respondents are still reluctant to 
apply STEM teachers in learning? Besides is not yet 

understood and mastered STEM, another reason put 
forward is: STEM still have no evidence of its effectiveness, 
STEM less to do with the learning curriculum, doubts the 
use of STEM can deliver load curriculum to students, the 
lack of support infrastructure and funding needs of schools 
and government, the STEM assessment system is not clear, 
students still depend on teachers as a learning resource, 
and so on. 

So what is still the problem is how to disseminate, 
provide understanding and mastery to teachers, and 
encourage their application in learning? Below will be put 
forward thoughts about efforts to disseminate STEM and its 
possible application through student activity-based 
learning, creativity, critical thinking, collaborative, and 
factual problem solving, by empowering teacher 
organizations. 
 
 
DISCUSSION 
 
Alternative Dissemination  
 
Facing the changes and developments of the globalized era, 
teachers must leave the old learning patterns from focusing 
on teachers (teacher center) to focus on students (student 
center). If the old learning pattern tends to rely on the 
teacher as a source of learning, students are passive, only 
listening, less creative, etc., then it is necessary to switch to 
learning patterns that encourage students to be active, 
creative, think critically, collaborate, communicate, and lead 
to skills. solution to problem. For the latter, the teacher's 
function is not only to be able to develop lesson plans and 
realize complete and effective learning instructions; 
communicate in an interesting, fun, and effective way in 
delivering learning materials; utilizing digital technology in 
learning, and others, but also acting as a teacher who is able 
to motivate fellow teachers and students (Ditjen GTK, 2017; 
Pearlman, 2009; ISTI, 2008; Agung, 2017). 
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Especially for the latter, the driving teacher is a person who 
acts as a change agent who encourages teachers and other 
students to achieve better goals and results. Being a driving 
teacher means efforts to motivate and involve fellow 
teachers and students as active and creative subjects, 
develop reasoning, collaborative, and others. STEM is 
learning in accordance with these objectives based on the 
development of problem-solving abilities. STEM is 
considered as one of the relevant ways in responding to the 
challenges of development and environmental changes, as 
the basis for forming active and creative students and 
collaborating to solve increasingly complex problems. 
Rhem (1998) and Lambros (2004) see problem-based 
learning as an approach that attempts to solve problems, 
provide explanations, communicate, and assess their own 
skills. STEM applies problem-solving-based learning that 
deliberately places scientific inquiry and the application of 
mathematics in the context of designing technology as a 
form of problem solving. Scientific investigations are 
carried out based on everyday life, design and scientific 
investigations are routinely applied simultaneously as 
technical solutions to real-world problems (De Graaf and 
Anette, 2003; Hmelo and Silver, 2004;Sanders, 2009; Barge, 
2010; Sanders, 2012; Lamb, Akmal, Petrie, 2015). 

Strictly speaking, STEM learning still faces obstacles, both 
in terms of socialization and application. Teachers still 
consider STEM to be less attractive to implement, while 
students are still not encouraged to be more active, 
creative, and collaborative to participate in solving factual 
problems. On the other hand, STEM learning is still 
considered integrated learning for sciences relevant to it, 
such as: Science and Mathematics, and is difficult to apply 
to categories of social sciences (economics, anthropology, 
sociology, etc.), languages, and humanities. Even in the 
scientific fields of Science, Physics, Chemistry, and 
Mathematics, the use of STEM often faces difficulties in 
integrating with each other. 

STEM should not be restricted for use by any particular 
science, but for all sciences. This can happen if STEM is seen 
as a learning approach, namely a scientific way to approach 
and explain a problem. The term science must be 
interpreted as the result of grouped, systematized, and 
interpreted thinking activities so as to produce objective 
truths that have been scientifically tested. All knowledge is 
the result of empirical, rational, systematic, and based on 
scientific principles, which contain theories, concepts, 
paradigms, axioms, and so on (Anshari, 1987; Tafsir, 2007; 
Rusuli and Daud, 2015). The term sciences in STEM is a 
discussion of theories / concepts / paradigms / axioms, etc. 
of the knowledge being taught which is often described in 
the learning curriculum. As an approach, STEM can be used 
for all sciences taught in junior and senior high schools 
(SMP and SMA). 

The term technology needs to be interpreted as a rational 
and systematic strategy, method, technique, both physical 
and non-physical to achieve certain goals and results (Ellul, 
2012; Roberts, 2008; https: // id .wikipedia.org / wiki / 
Teknologi ). In a non-physical context, technology can mean  

 
 
 
 
a collection of knowledge about strategies, ways, methods, 
techniques to approach and achieve certain goals and 
results. For example, the treatment of providing advocacy, 
mentoring, providing assistance, etc. by teachers to 
students to introduce and understand a theory / concept 
contained in the learning curriculum, can be said to be a 
strategy, method, or technique used in learning activities, 
and often obtain support for specific tools. 

To achieve goals and results through the STEM approach, 
engineering activities are required. Various definitions of 
engineering, but in simple terms can be said to be the 
process of making designs, construction, thinking 
frameworks, operations, and others to achieve certain goals 
and results. Engineering can be done in the form of a 
project or solving a specific problem. In the context of 
learning, project-based engineering has often been carried 
out by teachers by involving students, but problem solving-
based is still rare. Whereas factual problem solving-based 
learning will lead students to be active, creative, critical 
thinking, and collaborative to practice the ability to 
communicate their thoughts and ideas. One form of 
problem solving based learning approach can be carried 
out through topics of factual problems, for example in 
economic subjects which are translated into topics on 
poverty alleviation, improving the welfare of traditional 
traders, developing cooperatives, exploiting environmental 
potentials, developing local tourism, and so on. contains 
theories, concepts, paradigms, and others in the curriculum. 
All are learning that relies on students actively seeking 
from various sources, being creative, thinking critically, and 
collaboratively. 

Mathematical elements are numerical involvement in 
STEM learning. The STEM approach may need to be 
supported by mathematical literacy, either in the form of 
simple calculations or the use of more complex statistical 
formulas. Calculating merchandise income, for example, 
inevitably has to use the basic capital approach and the 
income earned, so that it reflects profit or loss. It may also 
be necessary to present simple or more complex 
descriptive statistics. 

If STEM is a form of learning strategy, what is the strategy 
for dissemination to teachers? One of them is through the 
status and role of the Junior and Senior High School 
Activator Teachers in organizing MGMP. MGMP is a 
potential forum for Mobilizing Teachers to spread the STEM 
approach, share experiences, provide assistance in 
designing learning, and so on, as well as creating driving 
teachers in learning with students in class (Yahya, 2010; 
(Ningsih, Agung, and Sulistiono, 2019) Involving MGMP 
while empowering and developing this organization to 
build a professional community that is managed as a center 
and source of STEM-based learning and factual problems, 
where teachers can improve their abilities in use digital 
technology; become a forum for teachers to train and 
develop research skills, a place for teachers to contribute to 
teacher professional reform; and encourage active, creative, 
critical thinking, and collaborative student learning. 

The status and role of the Driving Teacher can be realized 
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Figure 1: Distribution of the STEM approach through MGMP teacher organization: Alternative strategy for driving 
teachers in Indonesia 

 
 
 
in the MGMP to have an impact on STEM-based learning for 
other teachers. This action is not limited to teachers of 
Science, Physics, Chemistry, Biology, or Mathematics, but 
also teachers with a social science background, such as: 
economics, geography, sociology, anthropology, and others. 
Driving Teacher has an impact on STEM learning, 
encourages teachers to choose curriculum materials 
(identifies theories / concepts / paradigms / and others 
that are closely related to each other), agrees with relevant 
factual topics, and applies problem-solving based learning. 
The Driving Teacher will create another driving teacher in 
the MGMP based on the STEM approach that encourages 
active student learning, creative thinking, critical thinking, 
and collaborative problem solving. The framework below 
outlines the Driving Teachers strategy for disseminating 
the STEM approach in MGMP(Figure 1). 
 
Information 
 
 The implementation of education is still faced with 
various issues, especially the low quality of student 
learning outcomes, low literacy, student learning passivity, 
teachers who are not yet competent and play an optimal 
role, and others; 
 Ministry of education and culture policies to 
improve teacher abilities through the concept of Driving 
Teachers; 
 The application and role of the Driving Teacher 
through the MGMP forum; 
 Driving Teacher Strategies in disseminating the 
STEM approach, teacher collaboration work processes, 

selecting relevant and integrated curricula, selecting 
learning topics based on factual problem solving and 
relevant curriculum materials; 
 Preparation of lesson plans in the MGMP; 
 Implementation of active student learning, 
creative, critical thinking, collaborative, and problem 
solving through a scientific approach; 
 The role of the teacher as activator, motivator, 
facilitator, mentoring, and so on. 
 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
The Driving Teacher policy can be realized with a STEM 
approach to learning. This activity can be carried out for all 
subjects taught at the secondary education level (SMP and 
SMA) both Science, Physics, Chemistry, Biology, and 
Mathematics, as well as for the Social Studies category 
(economics, geography, sociology, anthropology, and 
others), and even linguistics and humanities. The MGMP 
teacher organization is a potential vessel in realizing the 
role of the Driving Teacher and problem solving-based 
STEM approach. The Driving Teacher becomes the initiator 
in the MGMP, provides an understanding of STEM, jointly 
plans learning, and becomes a guide in the implementation 
of learning to students. Driving Teachers will create 
activating teachers as a result of the activities at the MGMP. 

It is recommended that the government select and recruit 
senior teachers, then train them with the STEM approach. 
This action is for all subjects, in order to play a role in 
outreach    to   other     teachers    in    MGMP,    collaborative  
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application of the STEM approach, selection of relevant 
curricula, determining factual problem solving based 
learning topics, and designing learning. Attention to MGMP 
is also a manifestation of the government's commitment to 
develop a professional teacher community. 
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