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Positivism, constructivism, and critical theory as reseaech paradigms in education;
Quantitative research, qualitative research, mixed- methods research, design-based research, and
action research as research methodologies in education; Methods used for data collection, data
analysis, and trustworthiness of research results that are consistent with each paradigm and
methodology Statistical methods in quantitative research; and content analyses in qualitative

research.
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Radical constructivist theory, social constructivist theory, and sociocultural theory as
contemporary theories of learning in STEM education; A learning process as changing knowledge,
ideas, and levels of participation in society; Alternative conceptions, conceptual change, conceptual
ecology, metacognition, learning progression or trajectory, epistemological resource, variation-based

learning, and situated learning as accompanying concepts about STEM learning that are derived from

the contemporary theories of learning.
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Nature of disciplines that constitute STEM in terms of knowledge, processes, beliefs and
values that are shared by those working in these disciplines, as well as similarities, differences, and
relationships among the nature of these disciplines that are appropriate for students at basic

education.
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Design-based science, learning by design, design-based learning, and reverse engineering
as approaches to teaching and learning integrated STEM that emphasize students to construct and/or
use scientific knowledge and mathematical knowledge in order to create technologies through

engineering design processes; Development and enactment of STEM learning activities based on

these approaches.

4 ¥
180712 AL AN WMANGASUANARINTITANEIIWNRGIH 3(2-2-5)
STEM in Basic Education Core Curriculum
nsazifinugziminendnaesnisysmnisinenmans wmalulad drnssueans

a o & § % o @ o o
memmmﬂm‘ffu‘lmﬂzgmLLﬂuﬂmﬁm‘jﬁﬂ‘Hwuﬁugmauuﬂﬁguu NZANFANUIAUNITNENUN

{ A @ o @

yinuzlupnassudl 21 NM9AAIzARImsgIW faBdn uaranszn1sBeaudsne q ifaadsiuazfs
vl udrpImN s IunguaNTE N5 B EuE LAz AN AN ST ININgNaNT NS B a NS
ARBAIUNITEENLUUAINTINNITE e asfnfifnisysonnisfaddnuasansen1a3ense o

MIINNFNAITENTEEUFRLITULATIINANNGNRITINTEEUS



23

STEM literacy as the key goal of integrating science, technology, engineering, and
mathematics in the recent version of Basic Education Core Curriculum; STEM education and
development of 21% century skills; Analyses of standards, indicators, and learning content related to
STEM both in terms of relationships within and across learning strands, Design of STEM learning
activities that integrate indicators and learning content from the same learning strands and different

learning strands.
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Assessment of and for STEM Learning
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Theories, strategies, and techniques for measuring and assessing students’ learning of STEM
in order to evaluate or summarize learning after instruction using tests, questionnaires, observation
forms, and rubric scoring with quality as well as to facilitate or enhance learning during instruction

through questioning, responding, discussing, and providing feedback to students appropriately.
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Asking scientific questions or defining mathematical problems, constructing and using
scientific and mathematical models, planning and conducting scientific and mathematical inquiry,
analyzing and interpreting scientific data and evidence, using mathematical concepts and

computational thinking, creating scientific explanations and mathematical conclusions, reasoning and
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argumentation in science and mathematics, and retrieving, evaluating, and communicating scientific
and mathematical information, as scientific and mathematical competencies that are fundamental to

engineering design process.
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Seminar
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Presentations of exemplar research in STEM education in terms of the nature of STEM,
integrated curriculum, instructional approaches, measurement and assessment, technological
applications, and integration of various modes of thinking, as well as sociocultural factors influencing

STEM learning in order to discuss about new knowledge, its implications, and limitations to achieve

issues and conceptual frameworks to develop proposals of theses or independent studies.
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Roles of Technology in STEM Education
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Definitions of technology and its roles in STEM education both as products of engineering
design processes and as tools used in searching for information, creating ideas, brainstorming,
communicating, and sharing ideas, creating and testing prototypes, collecting, recording, and

analyzing data, and presenting designed products, as stages of engineering design process.
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Design Thinking and Computational Thinking in STEM Education
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Design thinking process and some characteristics of those who have design thinking;
Computational thinking as a process of thinking that involves formulating problems and steps of
solving the problems in ways that computers or even persons can systematically generate solutions
based on data input in conjunction with computational concepts; Roles of design thinking and

computational thinking on STEM learning through engineering design process.
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STEM Education within Socio-Cultural Contexts
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Analyses of socio- cultural contexts in Thailand and other countries in order to both identify
roles of STEM education in driving and developing the nations, to understand about socio- cultural
factors that might, positively and negatively, affect STEM education, and to identify potentials of

STEM education in reducing social inequity in terms of gender, ethnicity, and socioeconomic status.
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Engineering Design Process
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Introduction to engineering design process; Comparison between engineering design process
and scientific inquiry; Engineering design process as a pedagogical approach to developing students’
learning; Case studies of innovations created through engineering design process; and Impacts of

products resulting from engineering design process on everyday life, society, and environment.
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STEM Education in International Workplaces
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Immerging oneself in the context of international schools to observe, interview, and reflect
on the design, implementation, measurement and evaluation, and uses of technology in curriculum
and instruction for STEM under the framework of PCK to use as a guidance for self-development as

a teacher.
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Professional Learning Community in STEM Education
ATHANNDUAT A TNAA YYD HEULIIN 13 BendnearnBnugusuBunuanaintung
WinWATawag nnsiaansan lugrenuiensBeuinidendnvio sz lssBow seduenid uay
o a A Ed o = @ 1% = 1
FLAURIRIIB NIRNITLANIL A ULTLAUNITUNITIANTTRLURNTITEHDRNLLHAN N9V NLATDUEY
AuNguAsIWLELNAN 7 fisnunsngaende Watuwei uasimmuiaueudnnisBaunisaan
4 & = o = v & a o
azidnBuilannifeadunazvaaluseiumusiaadu
Definitions and importance of professional learning communities as a context and mechanism
for teacher professional development; Participating in professional learning communities both at
school levels, national levels, and international levels through sharing experiences in teaching and
learning STEM; Creating a network with other teachers in various contexts who can support, coach,
and develop themselves for teaching and learning STEM in the same content and/or at the same

grade level.



27

180781 HAAANEYA 1(0-2-1)
Regional Studies
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Documentary reviews about curriculum or projects associated with STEM education; Field

trips at places about STEM education in or out the country.
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Constructing new knowledge about STEM education using research-based process, and

publishing research results about STEM education via academic conferences or journals.
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Developing a conceptual framework about STEM education using literature review in STEM

education via academic conferences or academic journals.

180792 NSANKIARATIAIEAULES 2 2 Widaafia
Independent Study I
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Developing a research proposal about STEM education using research process based on
literature review in STEM Education via academic conferences or academic journals, as well as based

on needs in schools, communities, the country, and global society.
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Independent Study I
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Developing new knowledge about STEM education using research process, which is published

in academic conferences or academic journals at national or international levels.
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