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Pressures on and possibilities for teacher education internationally

Pressures on and Possibilities
for Teacher Education
Internationally

A changing world

% Economic globalizaton, integration and
compalition

@ Implicaticns for labor force

# Implications for indesdual career trajactony

Overview
o Fressures on teacher sducation,
intermaticnally
@ From giobal economic and demographic shifts
® From nemw demands facing K-12 edocalion
& From presaures on higher education

@ From fhi changng lancdscapes of feache
education

2 Internationalization of teacher education
discourse

2 Posszibilities for teachear education because of
imbarmational sxchangs and globalization

1§ MMM STAE e barty Cuteye 0 et

A changing world

2 Migration and movement

2 Competition, conflicts, tensions and the
rise of xenophobia

)
Ay
. cddlunaisii

New demands facing K-12
education
2 New goals for leaming
& 219 pentury leaming

# 21 century skils
e 219 pentury glabal eompstencies

@) OECD

28

New demands facing K-12
education
2 More diverse classrooms

2 More (and narrowed)
emphasis on assessment
e Of leaming
@ Of teaching




Pressures on higher education

2 Intermationally, traditions of distinet visions
ol higher educalian shift through growing
convergance of a modeal of tha global
v arsily

# Example of ihe Bologna process

[ R —

Pressures on higher education

[ el SR

2 Global rankings, standardization, and the
meincs that matter
2 The ascendance of research

FENTRNTY Caber o

‘ SEWLAN TTATY
Market pressures on higher
education
2 The "paradox of the marketplace” (Geiger,
2004)
Markeat forces have profoundy affected the
contemporary research university's fundamental
task of creating, processing, and disseminating
knowledge. They argusbly have provided American
universties access to grester wealth, stronger
students, and stronger links with the ecanomy. Yet
they also have exaggerated negualities, diminished
the university's control over its own activities, and
weakened the university's mission of sening the
public. {Thelin, 2011, p. 381)

[T

Implications for leacher educalion

2 Traditionally tenuous relalionship of
colleges of education o the university
{Labares 2004)

2 Today--new pressures on colleges of
education amidst definitions of “scientific”
research

# Finding that educational ressarch widely
“perceived 1o be of kw quality” {Feuer
et al., 2002, p, 5]

Markel pressures on and within
teacher education
US axamples (with intarnaticnal paraliels?)
2Anzona State University's decision o
“tighten up our production” of leachers
{ASU, 2009)

@ Relay Graduate School of Education,
emearging from charler schools

@ Teach for America {and, globally, Teach for
All)

SEVTATY Tk

P s ST L AT Coitege i Bk
Challenge o distinctive knowledge
of leacher education

2 'Whose knowledge counts? How does it
et recognized?

& Rise of competency-based onientation for
teacher aducalion

2 Reduced role of disciplinary knowtedge
@ Emphasis on lechnical knowladga

29
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Internationalization of
ecucation

2 Impact of international assessments

teacher

P e TR OO el 1 A i b

2 PESA’s impact:
@ idantifying issues
@ framing how quaston can be undersiood
9 i ghEls In prolessorships 0 Germany' 1rom
Sgda-;fugy b empirical studies) (Schrissas
LR

New international actors

2 McKinsey

v @ Pearson

Implications

Improving Teacher Quality

Around the World Danger that
teacher
educator voices
could get
crowded out

%
Global movement of ideas that

nave currency

2 International conversations have new
legitimacy

Borrowing from and advocaling

with International examples

Nithonad Center On
EDUCATION
And The Ecosums

JECD 1AL

@ Pearson s ST

30

Given these challenges, what
promise does the increase in
international exchange and

global flows offer?
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T =mmams m wn uAR
The promise of international
teacher education
2 Use of international compansan
& Mat as penchmark or standard
# But offering mirmor

@ Devalop new ways of learning fromfusing
PISA, TALIS, TEDS-M, etc.

L e o e

1 =moauss nacy wwaEm

FPromise of international teacher
education

2 The rise of exchange, study abroad,
mtemational intemships

2 Value of education abroad, recprocal
exchangesidialogues—face to face and
virtal
@ increased gobal competence
@ Powerful leaming sbaut self
@ Re-saeing teaching, learning,
kKrnowtedge, childnood, schooling
And cumee

[ e —— .
Re-seeing culture, seeing its
importance and complexity

DEVTNTY Dl o -

2 "China did not teach me about avery
cultura, but it tawght me that other cultures
exist and are infinitely more complicated

than | once thought.” (3am, panicgam in 2012
acharge betsean MEU and Befing Normal Unisersiy)

gL

Why Global Experience?

2 Kncwledge of the
wond

@ Cross-Cultural
Communication

@ Perspective-taking

@ Global Action

@ Giobal Pedagogical
Proficiency

[

Promise of internationalization for
teacher education

IT VBN G

2 Importance of local expenence

@ “rising pacticularity” and the appreciation of
the Jocal (de Sousa Santos 2007)

2 Opportunity to explore what is distinctive in
Taiwan's teacher education?

31

‘ SRS e TR LR AT Ll G Nk
Opportunities 1o ask imporiant
gueastions
= Teachers matler. Preparing leachers to
teach matters. That the current national
education rheforic aligns with that reality
should be heartening. However, the
busyness of the teacher preparation
markelplace—with new and old aclors,
shifting values, intensifying cries for data

and accountability—leaves several
questions yel unanswerad. (Wilson 2014,

pp. 190-181)
| T T
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DR [ = o

\ 5 %J Joining a L‘.IdngUt:
FYs~s | | to develop new insights
| A = il ) -
Ul }4ij for teacher education

2 What is the role of the school of
education?

2 What s the contribution of teacher
education?

2 How are these asked and exploredina
context of globalization?
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Thank you!

Lynn Paine
painel@msu.edu
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Executive members of East-Asian Association for Science
Education

Vice President of East-Asian Association for Science Education
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Panel (I)

Literacy-oriented instructional methods and

materials and the growth of teachers' professional
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Chatree Faikhamta

Kasetsart University

B.Sc.(Chemistry), Grad.Dip.(Teaching Chemistry)
Ph.D. (Science Education)

PERE

University of British Columbia-Visiting Assistant Professor
University of Waikato-Research

Kasetsart University

IRE

Associate Professor at Science Education Division, Faculty of Education, Kasetsart
University

=K

Teaching and Learning, Pedagogy and Education, Teaching, Professional
Development, Learning, Teacher Training, Curriculum Development, Pedagogy,
Qualitative Research, Pre-Service Teachers, Teacher Education, Science Education,
Chemistry Education, Field Experience, Nature of Science, Pedagogical Content,
Knowledge, Classroom Action Research
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Literacy-Oriented of Teaching Methods and Materials and the
Specialty Growth of Teacher Education

Associate Professor Chatree Faikhamta, Ph.D.

Sctence Esucation Ovision
= of Gducstt

EMT Universny

QOutline
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The Skills Needed for the
21st Century

, Critical Thiking snd Protksm Sohsng:

. Crealivity and nngvation,

. Cross-culiural Understanding:

. Colaborathon, Taanmmwork and Leadarship:

. Cammunicatians, infarmation, Meda Lideracy;
. Camguting and ICT Literacy:

, Carear and Lesrming Skills

:
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Authentic Learning
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* Inquiry-based Learning
+ Context-based learning
* Argument-based Inquiry
* Problem-based learning
« STEM Education
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1. focus on real-world issues and problem
5,

2. immerse students in hands-on inquiry
and open-ended exploration.

3. involve students in productive teamwor

k.
4, apply rigorous content your students a
re learning.

5. allow for multiple right answers and

* Making content accessible

* Making thinking visible

* Helping students learn from others

* Promoting autonomy and lifelong learning

Dufine geohleraqunsions
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Teacher as A Change
Agent




1 ThE What Teacher 88 8 change agent

Teachers’ knowledge — SME/FCH/TPCK
Teaching skils

Teacher's beliefs and values

+ Teachers' seff-identity

Teachesrs' learning how to teach
Refiective thinking

Fam Bt F=ma
iHF-IrIl'I-ﬂl

A Nxiel of FCX bt Toartwy Ertetee
daind Yom Viapeoason o o | YY)

[l [Sommaas
e I -
~ 5 —
3. The how
2. The whom
- Reflaction - Lesson stidy
« fenkiring = Action research
+ Teacher « Practicum « Raflective Practios
# Teacher educator = Induction « Collaboraticn
. School sipervi » Site-based Professional = PLC
WEN SUpelviatl developmant - University-School-MOE

* Teacher as inguirer = Self-sludy
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* Internship
* Action Research
* Innovation

Action Research
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* Passion

* Inquiry mind/skills

* Reflective thinking
+ Ways of learing

* Collaborative skills
* PCK

Action Research

* Teacher as leamer

* Teacher as researcher

+ Teacher as reflactive practitioner
* Praclice inlo Theory

= Collaborative leaming

+ Teachers work together

* Focus on students’ learning

« Students' learning progression
+ Transforming students’ identity
+ Lesson study
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Plan
* Pre-service teachers and their cooperating
teachers come together with a shared
guestion regarding their students’ learning.

* plan alesson to make student learning
visible.
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See
» examine and discuss what they
observe
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d0rientation to Teaching Science
At the beginning
+ Inquiry - Manee and Vipa
¥ Didactic = Ladda, Sonya and Juny
the en
* Guided-Inquiry = Manee and Yipa
¢ Structured Inquiry - Ladda and Juny
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Findings
D PCE I8 ligired AT the beglaning ol their practicum [eg digestive
spsrom | - raredy fooused an sadents’ learming and difficaities
i PSTs felt lessan study is useful for their teaching.
[} Ligimp ey questivngg can puide theldr dismagslong
O Befiectian an thedr own and peers’ teaching is lmdbed.

I AR D07 e, PETS srremgly focised on “reschersleaching” rather
than “learmers” learning”

A Erilferent FSTs have diffesent leve s af reflective ahility
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Moscow
State

Pedagogical
University

S.A.Vishnyakov

» Institute of Philology
Department of Teaching Russian
as a Foreign Language
Head of the department,
professor, PhD in Pedagogy and

Psychology.

The Modern Trends and
Methods in Theory and
Practice of Second
Language Teaching and
Learning in Russia

The title of the scientific report:

The thesis and presentation of the report

#1. The main tendency in the
modern second language acquisition
theory is distance-learning
technologses, which influence
educational process greatly. The
tendency s closely connected with an
Increasing number of students

studying foreign language.

Chart Ne |

Statistics of number of students
studying foreign languages in
Russian Federation

s

1108 state 484 state
Universities Universities

»#2, Itis necessary to mention another important
tendency connected with the methodaology of
teaching and learning foreign languages, | mean
active methods of teaching and learning foreign
languages and among them «tasks solvings,
emethod of projectss.

-
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»#3, With no doubt the modern second language
acquisition theory is been influenced by such

psychological factor as national-oriented teaching.

Not only age, gender and individual specifications
of students are very important In educational
progress. We can't forget about mental
particularities too.

-

Chart Ne 2

age, gender

mentality

»4, What are the main competences of students
In achieving geod results in foreign language
acquisition? Cognitive theory answers 10 this
question in the following way: individual
possibilities and self-confidence.

ChartNe 3
Main competences in foreign
languages teaching and learning

European Russian
standards standards
Linguistic Linguistic

Communicative Communicative

Social Socio-cultural
Cultural Speech
Discursive

I Cognitive
ChartNe 4

~5. Communicative method is still the
leading one in the second language
acquisition theory. That is why the key-
point is what for do students learn forelgn
language and how will they use It in the
future,

-

According to communicative method
four types of speech are used in
educational practice

Ne Types of speech

1. Discursive
2. Literal
3. Mass-media

66
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#6. The significance of tutor’s activity in
educational process Is still very high. But a
tutor is more an advisor and an author of

textbooks for distance learning.

-

S.A.Vishnyakov - head of the department,
professor, PhD in Pedagogy and Psychology

PYCCRMN MK

AR BCTRANNN

.

FYCCREN TR

BAR HHICTPAAMN

FYCCRIEN TE3hEL

RAK ERTPAHNNN

-

- 7. “An Environmental approach” Is
becoming the leading one in the modern
second language acquisition theory. | mean
the concrete environment (Economical,
Social, etc.) highly defines an educational

process.

-

~»8. WIll distance learning process or
traditional education determine teaching
and learning processes? | think traditional

education will still be alive.

-

Thank you for
your attention!

-
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History Curricuium Reform and
the Challenges for Teacher
Education In Taiwan

Content

Valye

Methoa
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Action Research on Using English Picture Books in Coltural Teaching
to Enhance English Learning Motivation and Performance among Fifth Grade Indigenons Students
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(A career development story of a primary school teacher “desert"
-taking the 69th grade alumni of Hsinchu Teachers College as an example )
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Responding to the Expectations of 12-year Curriculum by Promoting the
Teachers’ Professional Development with the Design of the Project-Based

Learning Course
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1*National Changhua University of Education
Graduate Institute of Science Education, Mingdao High School
2National Changhua University of Education
Graduate Institute of Science Education
plmcm4l@gmail.com & d0321003@gm.ncue.edu.tw

Abstract:

In the teaching of middle school, teachers face a full implementation of the new
curriculum, which is a great opportunity and challenge. Among them, the
substantial reduction of compulsory hours and the adjustment of teaching
direction all point to the cultivation of "Core Competencies". "Core
Competencies" refers to the knowledge, abilities and attitudes that a person
should possess in order to adapt to the present life and face the challenges of
the future. In the content of the new curriculum, the Ministry of Education
requires that the curriculum of the major high schools should be extended to
study in various fields. The types of courses are set to "thematic practice” or
cross-disciplinary/subject projects. What teachers have to face is a change of
mentality and specific teaching. Among the recommended practices:
Project-Based Learning (PBL). It is a student-centered and constructivist-based
approach to teaching. In Goodman's research, PBL is a learning method that
allows a group of students to solve real and complex problems of everyday life
together for a common goal. Investigate or respond to real and complex
questions or challenges to gain knowledge and skills. This study reports that the
first author coach students to participate international competition project
through the development of PBL courses. From the effectiveness of the
implementation, the new direction of teacher education and its teaching
achievements are discussed.
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This study begins from the interviews, learning experiences and learning results
of the students' viewpoints. It is gained more by the observation of the physics
teachers of the same school and the guidance of the university professors. The
effectiveness of the curriculum design is identified, the spirit of action research is
taken, and the curriculum design process is reflected. All kinds of difficulties and
challenges encountered in finding out the appropriate practices between ideals
and current conditions. Under the initial stage of the new curriculum, limited
implementation experience and conditions, the students will maximize their
learning and record the professional development of teachers.

In today's system of teacher education, the PBL is not taken seriously, and
student teachers are not familiar with the PBL spirit and this kind of teaching
method. It has been teaching abroad for many years. (The New York City
Department of Education implemented PBL since 2009), whether Taiwan' s
secondary education can promote the new curriculum, develop a set of PBL
teaching methods of its own cultural style. It is an appropriate option for
teachers to do professional development and it is worth considering.

After 106 semester years of PBL teaching in the last semester, students were
found to have positive attitudes towards the curriculum, enhanced motivation
and development of learning potential. Most student teams can complete a
project plan in English, and teachers have a simultaneous growth in teaching
style. Participating in international competition projects, cultivating the
international vision of students and teachers, and increasing Taiwan's publicity in
the world can be expecting. A detailed report on the curriculum design process,
so that the teacher education has a new thinking, in response to the new era of
new curriculum, is a less mentioned way in enhancing teachers’ professional

development in the past.
Keywords:

Project-Based Learning, Interdisciplinary Teaching, Teacher’ s Professional

Development
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A Study on the Growth of Elementary Teachers’ Professional
Learning Community Base on Science

Abstract:
The 12-year Basic Education Science Curriculum of Taiwan, which focuses on

“Literacy " is formed by the integration of knowledge, ability, and attitude.
Teachers try too hard to improve their subject matter and pedagogical
knowledge to deal with ever-changing societal needs and educational
innovations. Promoting teacher’ s professional ability, should streng then their
abilities in nature of sciences and scientific attitudes to suit for the 12-year Basic
Education regulation.

This study aims to foster a community of teachers in their professional
growth, to develop science literacy in the nature of science curriculum and
inquiry teaching, ie., Development of the Nature of Science for Elementary
Teachers’ community of Practice (or NOS ETCoP ). The data was collected from
different participants, including university researchers and elementary science
teachers. Based on the Collaborative Action Research for three years. To develop
a NOS ETCoP professional growth model, we have summarized the collaborative
cooperation, professional development, primary school students’ learning
achievement, assessment system, and teachers’ inquiry into their teaching
activities.

Based on the data analysis, we have used the concept of a learning
community to establish the appropriate learning situation, and created a
supportive environment to adopt implicit and reflectively explicit activity-based

approach to promote teacher’ s professional development.

Teachers’ performance as follows: (1) cooperative cooperation: the
transformation of their role positioned in the learning community; (2)

professional development: strengthening the knowledge of the essence of
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science from the expert learners, teaching and promoting innovative courses; (3)
innovative curriculum teaching: an inquiry into teaching which conforms to the
essence of science and improves the students’ learning effectiveness. The
results of this study reveal that the teachers have grown in the viewpoints and
teaching of the nature of science after joining their learning community. By
analyzing the development process of teachers’ research and science
curriculum knowledge in community interaction, it is a reflection and reference
for the professional development of elementary science teachers, courses and

teaching and learning community.

Keywords: learning community, professional growth, nature of science,
scientific inquiry
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The research into the influence of teacher participating in
professional learning community on teachers' professional

competency

Huang Chien-Sung?, Lin Hsien-Chen?
Tainan municipal Houjia junior high school*
National Taipei University Education?
National Dong Hwa University?

chiensung@tn.edu.tw?

ansi0126@yahoo.com.tw?

Abstract

Schooling has long been in an isolation teaching culture. Teachers often not only
pay attention to teaching in the classroom but also exist in life dialogues and
neglect professional teaching dialogues. Since the nine-year curriculum reform,
teachers' self-awareness has gradually risen. Teachers have produced "discourse
power" in schools. The concept of collaborative teaching has appeared at the
school scene, and teachers have changed from "strangers" to "partners." This
study mainly explores the experience of middle school teachers and their
participation in the professional learning community, which has an impact on
improving the professional teaching ability of individuals.

This study is mainly for interviews with teachers participating in the teacher

community to understand the influence of teachers' participation in the teacher
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professional community on individuals and the degree of practice of different
modes of operation on teacher teaching transformation.

The main findings of this study are as follows: First is "professional learning
community influences the willingness of teachers to participate”, (1)"the
professionalism of community leaders”, (2)"teaching enthusiasm and
cohesiveness of community members" and (3)"positive support of school
administrative units". Above three points are the factors that affect the
willingness of teachers to participate in the professional learning community.
Second is "the impact of the participation of professional teachers in the
professional learning community on individual teaching ability", (1)"the learning
community focuses on clear themes and is more in line with the expectations of
teachers' professional growth", (2)"teachers believe that the professional
learning community can promote professionalism but there is a gap between the
actual teaching practice and the actual teaching practice." According to the
research findings, this author will propose several suggestions for the
implementation of professional learning community, teacher professional
development.

Keywords: professional learning community, teacher professional development,

isolation teaching culture
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To be or not to be?!
A study of Home-Economic student teachers’ commitment to
teach
Jhou, Wo-Jyun?, Wei, Hsiu-Chen?
E-mail: chui9921@gmail.com?, t10024@ntnu.edu.tw?

Abstract
The aim of this research was to analyze novice teachers’ commitment to teach
on the subject of Home Economics. The thesis was conducted by qualitative

research Hermeneutical Phenomenology method. It was discovered as follows:

Commitment to teach was inspected in three dimensions.
1. Preparation and involvement: The novice teachers were aspired along with
process of preparation with mentors.
2. Identity to work: The novice teacher were confident of being a teacher
through actual teaching.
3. Willing to teach: The novice teachers developed desire to teach as an

occupation due to students’ positive feedback, mentors and colleagues

encouragement.

Keywords: commitment to teach, novice teacher, Home Economics,

Hermeneutical Phenomenology
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High School Natural Science Textbook Integrity and Readability: Using
Endocrine System How to Regulation Glucose Homeostatic for Example
Hung- wei Hsiao®, Li-haw Chen #’

!Institute of National Development, National Taiwan University
2 Institute of Ocean Technology and Marine Affairs, National Cheng Kung
University
Abstract
As human culture highly development. Reading play an important role in now
sociality. For student textbook is an important source including information
knowledge and material of reading. Author working in junior high school for
many years. Feeling many students are reluctant to read textbooks, but they are
still highly interest to read comic books or other extracurricular reading materials.
So we form curriculum-based aspect to discuss junior high school biology
curriculum textbook using endocrine system pancreas how to regulation glucose
homeostatic for example. In this article we using NAN I vision as axis to analyze
student's cognitive style and possible difficulties and obstacles in reading
comprehension process. Through teaching intervention to reduce the student’ s
cognitive gap in reading textbooks comprehension process. We very hope
before reading comprehension skill learning, students can arrive scaffolding by
themselves. In order to improve the integrity of the research and the availability
of teachers in practices field, we also compare different vison textbooks in the
same subject. Through author demonstrate in this subject can achieve the effect
of inspiration. In the future in textbook selection teacher can based student
learning needs to select textbook not just based teacher's teaching convenience

to achieve textbook auxiliary learning effect.
Keywords: Reading Literacy, Curriculum-based, Content Analysis, Nature Science

of Biology in Senior High
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Fishing lights :entering the fishermen's world in the poem
with a scientific point of view

HSU WEN-CHUEH
Jiazuo Xiaozhongxing Branch School
Email: aaa0730.aaa0613@msa.hinet.net

Content : Words do not only record the track of historical evolution but also the
evolutionary history of human civilization. However, is word just an accumulation
of knowledge or a stepping stone in knowledge deduction? When various
phenomena occur, the reader is faced with the interpretation of different text
messages. Is the reader blindly convinced, or gets on scientific interpretation
activities based on evidence for analysis and reasoning, and looking for the
truth ?

Therefore, this study establishes a scientific inquiry model based on the
definition of inquiry teaching by the National Research Council (NRC, 1996, 2000)
in the form of action research.Two years of teaching observation and record is
conducted to eighteenth fifth grade students in a localization area of Pingtung
County . Based on scientific inquiry, through the inquiry learning list and the
scientific explanation test, the single-factor dependent sample variation analysis
method and the dependent sample T-test are used to analyze the scientific
explanation performance after teaching, and explore the influence of the
scientific explanation of the performance of the senior students in the teaching
process from recipe-based experiments, the guiding inquiry activities with daily
life phenomena and t scientific texts to the inquiry activities guided by the
network materials.

The results finds it is best for improving students scientific explanation
skills when students establish inquiry model, they can propose an explorable

issue through observing and discovering the phenomena of daily life or scientific
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text, collect and analyz data with inquiry activities, and get on scientific
explanation activities based on evidence for analysis and reasoning. Even
students are guided with online materials, they can also find suspicious things
from reading, propose an explorable issue, and apply mathematical and
scientific concepts to conduct an inquiry activity. Cultivate students to retreat
from reciting and selective thinking-based thinking,and re-examine the
correctness of trascripts from the perspective of scientific inquiry.

I hope to use this research as a starting point to restart student not to be a
cummulant of textual knowledge and fall into the trap of being in a quandary
when they read,but to discover the doubts in the book and conduct scientific
inquiry activities by opening up the inquiry mode.

Keywords : scientific inquiry ~ reading ~ scientific explanation
B
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Transformationanddesignofcompetence-basedmathematicscurricu

lumandinstructionforelementaryschoolgiftedstudents

Ya-YunSung
KaohsiungMunicipalShihcyuanElementarySchool

Email : sungyayon@gmail.com

Theaimofthisstudywastodemonstratecurriculumalignmentofmathematicspedag
ogicaldesignforelementaryschoolgiftedstudentsandthenprovidesomesuggestio
nsthroughateachingexample.Theprocessconsistedofthreestages.First,theresear
cherreviewedawiderangeofliteraturerelatedtol12-yearCompulsoryEducationand
corecompetenciestoclarifyconnectionsassociatedwiththeideaofspecialeducatio
n,andhowspecialeducationwasalsoplayingitspartinthiswaveofeducationreform.
Secondly,theresearcherusedcurriculumalignmentbyusinggiftedstudents'outsta
ndinglearningareastoconductfoundationofmathematicspedagogicaldesignand
developadaptiveinstructionofstrategiesandapproaches.Finally,theresearcherpra
cticedaexampletotransformlearningperformanceandlearningcontentof4grade
mathematicscurriculumtomultipleadaptiveeducationofgiftedstudents.Hopefully
throughtheexampleanddemonstrationinthisarticle, theinstructorsingiftedclassh
aveareferenceinthecurriculumalignment,transformation,planninganddesignofm

athematicscurriculum.
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Introduction
=
Cerade 1-12 curricnlum reform in Tabwan:
Kcience, technology, engineering, and
mathematics (STEM) (MOE., 2006).
Enhancing students® interest on STEM,
cooperation skitls, communication skills,
problem solving ability, and ereative
making ability { Bullock & Sator, 2015;
Halverson & Sheridan, 2004; P:Pplnr & Beader,
2013

Introduction

Taker movement
Inventor: heart, head. and hand(Pestalozzi)
To understand is to invent(Piaget, 1976)
Dewey and Progressive Era
» Seymour Papert and constructionism
Making, Fabrication

Fab Labs go to school: Physical
computing(Arduino), 3-D printer and
cutters, and Programming

Introduction

[
am

Teachers need to cultivate their students®
ability to develop reasoning, investigative,
creative, and making (MOE, 2016).
imcrensing attention in

= elementary surriculum

- teacher preparation

— professional development

Curriculum for Pre/In Service
Elementary Teachers

Science Fabrication and Teaching
Practices(2 credits)

Rationale: Learning by doing and
making

Objectives: enhancing elementary
teachers” Knowledge and ability for
teaching with engineering design

=
mu
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Learning by collaborative designing(LCD)
[Seilarnaa-Hakkarainan, Vilo, & Hakkarainen, 2010) .E
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School-University cooperation
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Robot{Dr. Lai)
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Curriculum implementation Teaching plan(in-service T)
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