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Abstracts

This study was Classroom Action Research. The main purposes of the research
were to 1) to study condition of STEM teaching in Thai high schools and develop
guideline for STEM teaching 2) to develop the development of secondary school
teacher in designing STEM education by lesson study and social network. The samples
used in this study were 1) Expert, to provide background information on the needs of
the model. 2) Expert, to provide STEM teaching guideline of the model. 3)Teachers and
students used to test the model.

The results were that: 1) STEM teaching in Thai high schools can be divided

into two types. 1)Formal teaching that completely applies STEM education with course
curriculum and compulsory credit requirements. 2)informal teaching that integrates
STEM subjects into additional courses or group activities without any restriction or credit
requirements 2)The model composed of 10 steps were 2.1) Sample Selection process
2.2) Learn to understand STEM Education 2.3) Define STEM lesson plan 2.4) Design STEM
lesson 2.5)Check STEM lesson 2.6) Try out STEM lesson(1™ time)  2.7) Improve STEM
lesson(after 1™ try out) 2.8) Try out STEM lesson(2™ time)  2.7) Improve STEM

lesson(after 2" try out) 2.10) Complete STEM lesson as the satisfaction survey it was



found that the satisfaction of teachers was very good( X =4.64;SD.=0.39) and the
the satisfaction of students was good (X =4.18;SD.=0.40)
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Abstracts

This study was Classroom Action Research. The main purposes of the research were
to 1) to study condition of STEM teaching in Thai high schools and develop guideline for
STEM teaching 2) to develop the development of secondary school teacher in designing
STEM education by lesson study and social network. The samples used in this study
were 1) Expert, to provide background information on the needs of the model. 2) Expert,
to provide STEM teaching guideline of the model. 3)Teachers and students used to test
the model.

The results were that: 1) STEM teaching in Thai high schools can be divided

into two types. 1)Formal teaching that completely applies STEM education with course
curriculum and compulsory credit requirements. 2)informal teaching that integrates
STEM subjects into additional courses or group activities without any restriction or credit
requirements 2)The model composed of 10 steps were 2.1) Sample Selection process
2.2) Learn to understand STEM Education 2.3) Define STEM lesson plan 2.4) Design STEM
lesson 2.5)Check STEM lesson 2.6) Try out STEM lesson(1™ time)  2.7) Improve STEM
lesson(after 1™ try out) 2.8) Try out STEM lesson(2” time)  2.7) Improve STEM
lesson(after 2™ try out)  2.10) Complete STEM lesson as the satisfaction survey it was
found that the satisfaction of teachers was very good( X =4.64;SD.=0.39) and the

the satisfaction of students was good (X =4.18;SD.=0.40)
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eA1an3(Science) AdinAEAs (Mathmetics) InTsuA1ans (Engineering) Waztnalulad
(Technology) BsduduiniduasuligiFeulsiinneg enuannsafadsdinldedd
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21 (21st Century Student Outcomes) laun mmi NNWY ﬂ's'mv?j'srrng (The Partnership for
21st Century Skills, 2009) faselui

21st Century Student Outcomes

and Support Systems

Core Subjects - 3Rs
and 213t Century Themes Information,
Life and Media, and
Career Skills Technology
Skills

Standards and

Ace
Ass

assmaents

AWl 2 A Framework for 21st Century Skills

i1 The Partnership for 21st Century Skills (2009) http://www.p21.org/overview

1. emadluiswidnuazilovdssduidndny dwsuanassuil 21 (Core Subjects and
21st Century Themes) laln n1w18ingu n1se1u Aauzlunsldniw awisnsuszne
Adlnmans Laswgmans Inermans Aavs glimans UsziRmans wihinaiies wagns
Unases demnsaseunauiioviluanvilmig Afiau ddytensvinuuazyury ud
antun1sAnullldly arwdrdy Tiun Sedhiindelan arudiiugiudnuns Gu iswgha
gania wagnadufsznounis anudiu grudunades wasaunsemiinlugunnuazatan
AN
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- MsATAININYLazn1suAteyn (Critical Thinking and Problem Solving) #angaa1y
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3. MNweAUaETauUmna @ wazwmalulad (Information, Media and Technology Skills)
d! d‘ Q’lj L% Y1 oA a 4 ¥ a % :.: Y a = a v
GZNI‘L! ARITIWUN 21 U u‘UIWNlIﬂ’JWlILQiQﬂWQMUWW’NmﬁIuIﬁEI dnN @QHUQL?SUQQW}iMﬂﬂU%
saralUil Ao

- M33Wiviuasaunea (Information Literacy)
- M33Wiviude (Media Literacy)

- msifwhﬁumﬂiuiagmsﬁul,wﬂ (ICT (Information, Communications & Technology)
Literacy)
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A Study of Teaching STEM Education
In Thai High School
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Burapha University, Saensuk, Muang , Chonburi 20131, Thailand

Abstract

This research aimed to study the condition of STEM teaching in Thai high schools that
apply various STEM education techniques and to determine the development guidelines for STEM
teaching and teacher preparedness for STEM instructional design.

The qualitative methods employed were intensive data collection, content analysis, in-
depth interviews, and focus group discussion. The key informants were 1) Experts in STEM
education, science, and technology and professional educators in higher education level 2)
Administrators and teachers who involved in 7 STEM schools under the control of the Institute for
the Promotion of Teaching Science and Technology. 3) Students who studied STEM subjects in
sampled schools. The data were analyzed by inductive method and verified by triangulation
technique in order to find relevant data and factors to create a model for STEM teaching and
teacher development.

The results show that STEM teaching in Thai high schools can be divided into two types.

1) Formal teaching that completely applies STEM education with course
curriculum and compulsory credit requirements.

2) Informal teaching that integrates STEM subjects into additional courses or
group activities without any restriction or credit requirements.

The findings also suggest that STEM education still need supports and effective
management from relevant parties. The school administrators and policy makers should clearly
define the teaching objectives and develop formal STEM curriculum to make it easy for
implementation. STEM teaching and learning activities should be collaboratively carried out and
should not impose additional teaching burden. The students should have appropriate place and time
for learning. The schools should have enough budget to conduct learning activities. In addition,
there are still lack of instructional media and centralized support and monitoring.

Keywords: Teaching STEM Education; Thai High Schools
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1. Introduction

Science, Technology, Engineering
and Mathematics or STEM is vital for
manpower development and technology and
innovation enhancement, which can elevate
economic status of Thailand from middle-
income group to higher level. Thus,
encouraging young generation to pay
attention on STEM is considered very
essential.

STEM education is a learning
approach focusing on an integration of
science, technology, engineering, and
mathematics knowledge. It emphasizes real-
life problem solving with an aim to enhance
students’ experience, skill, creativity, and
preparedness to apply scientific,
mathematical, and technological know-how,
which leads to innovative development in the
future. Its teaching styles are fun and
beneficial for future career. STEM education
helps develop manpower with problem-
solving skill, creativity, and ability to invent
innovation. Therefore, it is the key foundation
of innovative skill development and
important mechanics of national economic
enhancement. It can also contribute to
knowledge linkage between work and life.

Raising social awareness of the
importance of STEM education is a part of
the mechanics to develop skilled manpower
in scientific, technological, and innovative
fields for the civil society and is also the way
to listen to the opinions of related
organizations,  agencies, and  partners
especially those who use the outputs of
STEM education and involve with manpower
development, which can ultimately drive the
national innovation policy in Thailand [1].

The National STEM Education
Center is an agency under the supervision of
the Institute for the Promotion of Teaching
Science and Technology (IPST) which is
operated by the board of directors headed by
the director of IPST. There are 5 working
groups in this center, which include 1) STEM
awareness promotion 2) STEM education
networking 3) Teacher capacity development

for STEM integrated learning 4) STEM
learning activity development and 5) STEM
learning  performance  monitoring  and
supporting, that work together to drive STEM
education and give support to the Regional
STEM Education Center and school network.
The support which is given by IPST consists
of the media and exhibition to raise
awareness and provide knowledge about
STEM education, development curriculum
for administrators, teachers, and provincial
educational officers, trainer development and
mentor network, and monitoring and
evaluation system. The STEM education
network in Thailand includes National STEM
Education Center, Regional STEM Education
Center, and STEM school network, which are
main operational agencies. Apart from that,
there are academic mentor network in
universities, educational supervisor network,
academic teaching mentor network, STEM
ambassador network, iSTEM system, and
STEM Hall of Fame that team up to support
and drive STEM teaching and learning in
schools throughout the country.

IPST STEM education network
aims to drive practical STEM education in
Thailand by collaborating with relevant
organizations in governmental and private
sectors through National STEM Education
Center (NSEC) and Regional STEM
Education Center (RSEC) established in 12
provinces nationwide. IPST will mobilize
supports from its network to promote learning
management in  science, mathematics,
engineering, and technology in order to
systematically improve scientific,
mathematical, and technological learning
quality of Thai students. The structure of
IPST STEM education network consists of
National STEM Education Center, 13
Regional STEM Education Centers, and 6
network schools per one Regional STEM
Education Center [2].

STEM education is essential for
national  scientific and  technological
development. Its network can develop the key
drivers which are high school students to
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become a major force for country
development. Teachers are also significant
factor introducing STEM education to
students. Therefore, it is necessary to build
and enhance teachers’ understanding in
STEM instructional design so that they are
able to design and carry out appropriate
STEM lessons and activities which can
effectively develop students’ readiness for
everyday life situations.

2. Research Objectives

2.1 To study the condition of
STEM teaching in Thai high schools

2.2 To determine the development
guidelines for STEM teaching and teacher
preparedness for STEM instructional design.

3. Population and sample

The population of this research
was experts in STEM education, science, and
technology, professional educators in higher
education level, school administrators,
teachers, and students from STEM schools
under the control of the Institute for the
Promotion of Teaching Science and
Technology.

The samples could be divided as
follows.

The samples who provided
information on STEM education policy,
STEM teaching and learning, and teacher
development approach were 9 experts and
professional educators in STEM education,
science, technology.

The samples who provided
information on the condition of STEM
teaching and learning as well as STEM
teacher development were administrators,
teachers, and students from STEM schools
under the control of the Institute for the
Promotion of Teaching Science and
Technology.

4. Research Framework

This present research focus on
gualitative  methods applying in-depth
interview to collect data from relevant

informants. The document, research, and
theories associated with STEM education
were also reviewed to develop the research
framework shown in Figure 1.

- Studying literature and theories
related to STEM education in
Thailand and abroad

- Interviewing experts in STEM
education, science and technology _>
- Conducting interview, focus group
discussion with administrators,
teachers, and students. Observing
teaching in classroom

-Related theories and research
-Fundamental policies and factors
needed for STEM teaching and
teacher development

- Basic information, condition of
teaching & learning, problems and
suggestions

A4

- Condition of STEM teaching
- Guidelines for STEM teaching
and STEM teacher development

Figure 1. Research Framework.
5. Research Tools

The research tool was semi-structured
interview form, which was used to record
data from in-depth interview and focus group
discussion with the sampled informants.

6. Research Methodology

6.1 Reviewing document, research,
and theories related to STEM education in
Thailand and abroad in order to find basic
information for data synthesis.

6.2 Studying the instructional
context of STEM education in 6 schools and
1 university under the control of the Institute
for the Promotion of Teaching Science and
Technology. In  each school, 6-10
administrators and teachers responsible for
STEM courses and 3-5 students taking STEM
courses were selected to provide information.
The data were collected by in-depth interview
and focus group discussion.

6.3 Interviewing 11 experts and
professional educators in STEM education,
science, and technology to collect information
regarding  STEM education policy,
instructional design, and teacher
development.

6.4 Synthesizing the obtained data.
Verifying the data validation by triangulation
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technique. Then, the relevant factors were
analyzed and summarized to develop the
guidelines for STEM teaching and teacher
development.

7. Results

7.1 STEM teaching and learning formats:
The data obtained from the sampled schools
in STEM education network suggests that the
formats of STEM teaching and learning can
be categorized into 2 types.

7.1.1 Formal STEM teaching and
learning: STEM subjects with compulsory
credit requirement are assigned in the
curriculum. Most of them are project subject
with one compulsory credit (2 hours per
week). The responsible teams are appointed
and work together to form teaching plan. The
teaching team, which consists of academic
deputy director, head of learning, and STEM-
trained teachers, will collaborate to plan and
carry out learning activities as well as
determine the group of students who are
proficient in science and mathematics (Gifted
Class). STEM class will focuses on an actual
student project and an integration of science,
mathematics, engineering, and technology
into instructional activities. After completing
one semester, each student or group of
students must finish at least one STEM
project. This kind of teaching and learning
will be successful in the schools with
potential and readiness because it requires
compulsory credit, the students pay attention
to learning, the teachers are well-prepared,
and the responsible team are usually assigned
one semester in advance.

7.1.2 Informal STEM teaching
and learning can be divided into the
following.

7.1.2.1 STEM integration with regular
course: The teachers apply STEM activities
or integrate STEM knowledge into the regular
subjects such as science, technology, and
mathematics on their own  without
collaboration with others. They may provide

the students with further knowledge from
other  related subjects to increase
understanding and enhance additional skills
and abilities. This kind of teaching and
learning is convenient because it does not
require much preparation and can be managed
by one teacher. Moreover, the nature of
science subjects can be easily integrated with
mathematical and technological knowledge.
However, the teachers need to be proficient
and ready to integrate other relevant
knowledge into their responsible subjects.
STEM education is not completely integrated
because it is all done and executed by only
one teacher who focuses on teaching
responsible subject and sometimes needs to
roughly give integrated knowledge for further
content studies and additional activities.

7.1.22 STEM integration across
disciplines in forms of academic activities:
The students who are interested in STEM
education will be encouraged to join elective
courses, academic activities, or special club
with teachers. This kind of integration
emphasizes collaboration between students
and teachers in determining the objectives of
each activity and executing sub-projects. A
limited number of students with various
characteristics, from different classes and
educational programs are selected to join the
activity. This is implemented in form of
elective subject and additional activity
without credit requirement so there are
limited time for teachers and students to plan
the activity together. Mostly, they will do a
small group activity that is simple and easy
for the students to apply their existing
knowledge. This kind of teaching requires 1-2
teachers to manage the activity. With
limitation in content integration, specialized
details, and professional supports, the activity
should not be complicated and easy enough
for every student to work together. This
teaching format is normally used to develop a
pilot project before it is evolved into a more
formal one.
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7.2 STEM teaching and learning
condition: It was found that there are many
factors that require supports and modification.
The details are as follows.

7.2.1 Educational policy and
curriculum: Each school cannot determine the
direction and format of STEM instruction
because it lack enough information and
understanding in STEM education
management and there is no clear guidelines
provided. This makes each school worried
that STEM instruction may affect the
teaching and learning of other subjects,
especially in terms of limited studying time
which is not conducive to any other activities.

7.2.2 Integration and
collaboration: As there is no clear curriculum
and policy, it is not possible to determine
details of STEM teaching and activities in
term of time, credit, place, and budget. Many
schools still have not received financial
support or have to use their own budget. This
iS an ongoing problem that needs to be
solved.

7.2.3 Responsible teachers:
STEM education is a new concept that needs
time to understand and adopt. Normally, the
teachers already have a lot of responsibilities
to take care of. If they are assigned to handle
STEM teaching, they will have more burdens
and it may have an effect on their daily jobs.
Therefore, nobody are willing to take
responsibility in this respect. This point
should be clearly understood and personnel
tasks should be certainly defined.

7.2.4 Support from
responsible organizations: Many schools
carry out their own STEM instruction and
activities without correct guidance and
support so they are not certain whether what
they did are right or wrong. This situation
leads to some mistakes in STEM teaching and
has an impact on related factors, including
place, budget, teaching personnel, teacher
training and development, which are all vital
to STEM education advancement.

7.3 STEM instructional
guidelines: The data obtained from the
experts and schools in STEM education
network can be concluded as follows.

7.3.1 Open approach and
horizontal learning should be applied. The
teachers should control the situation, listen to
the students’ opinions, and allow the students
to speak, think, practice, and research on their
own.

7.3.2 Any surrounding topics
can be applied to STEM activities, especially
in application field as everything is already
integrated. STEM activities should be opened
without any limitation and should focus on
problem-solving methods, concepts, and
processes.

7.3.3 The teachers of each
subject should design the activity together in
holistic manner. All involved aspects should
not be split and inserted with irrelevant ones.
The teachers should emphasize understanding
on integration, skills, and ways of thinking.

7.3.4 Activities need to be
challenging. They should not be too difficult
or too easy. The challenge should be
moderate and appropriate with environment
and restriction.

7.3.5 STEM should be used
with  other instructional activities and
teaching methods in order to respond to skill
and ability requirements such as using STEM
together with project-based teaching to
practice 21* century skills, critical thinking,
and project executing.

7.3.6 Activities should be
flexible and suitable for educational
environment. They should neither have rigid
format nor add burden to the teachers and
students. All of the activities should be
blended in routine work and inserted in
regular class content concerning problem-
solving in daily life and practical situation in
the community.
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8. Discussion

Although the government and the
Ministry of Education are pushing STEM
education onto the national policy and agenda
that drive the teaching and learning of science
and technology to the expected direction, the
readiness of relevant factors and the impacts
that may occur should be taken into account
upon determination of the policy and
development approach. This is similar to
Chamras Inthapalaporn et al (2015), who
gave the recommendation about STEM
teaching and learning that there should be the
research and development on STEM
instructional ability of elementary teachers
and the research and development on teacher
development approach in terms of
instructional management and evaluation [3].
The learning management ability, teacher
development, and effective evaluation should
be emphasized and developed in order to
achieve maximum performance from STEM
policy implementation.
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