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P ¥ Time

w B N F Activity

12:50~13:20

£ 7] / Registration

13:20~13:35

BEN £ %F ARG HR / Opening Ceremony

13:35~14:00

FRRF (3% 6% =544 ) /Opening Remarks

FHEIE R E 2 & 33 Department of International Cooperation and
Science Education of Ministry of Science and Technology representative oration
B o ’E‘ ?‘f‘ 3% 3 Invited Guests oration

3F AR A RIZIREP Professor Tung-Hsing Hsiung, Principal
Investigator welcome speech

J

+ & & Group photo

14:10~15:30

Al : % 3g;%# - /Keynote Speech I

i 4% A/ Moderator : ( F#F - 2[5 - 5Emdt 15~20 235%)

FEREAKSE Mo LR SRS RT e o
Ying-Shao Hsu, Chair Professor, Graduate Institute of Science
Education, National Taiwan Normal University, Taiwan

4 # 4 Keynote Speaker : (BREEER 60 43$#/60 minutes)

Professor Elizabeth McKinley, Indigenous Education, Melbourne
Graduate School of Education, The University of Melbourne ,Australia

3447 /Topic :

Indigenous Science Education and Research: a New Zealand
Journey.

RAAFERTEFY b 2w

Personal profile Web-site :
https://pursuit.unimelb.edu.au/individuals/professor-elizabeth-mckinley

15:30~15:40

¥ 3k & /Break

15:50~17:10

A2 : % 3si# - /Keynote Speech II
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AP leRE AL RT CFHRBERE QR T T

Jen-Yi Chao, Professor, Graduate School of Curriculum and Instructiona
Communications and Technology, National Taipei University of
Education. Taiwan.

4 # 4 Keynote Speaker © (BRE R 60 4748/60 minutes)

ERIEE W2 jEF FVPEEPRTL A
Li-Yu Fu, Professor, Institute of Learning Sciences & Technology at
National Tsing Hua University , Taiwan

347 /Topic :

Why Go Go Giwas: Thought Behind the Making of a Series of
Indigenous Culturally-Responsive Science Education Animations
BHAFEEEAE  RARE Ly B Ky B F T

IB\‘S o]

Personal profile Web-site :
1. https://goo.gl/2Ggz7P

2. http://cfte.web.nthu.edu.tw/files/14-1020-4235.r394-1.php

17:10~18:30

%% PP / Dinner

18:30~21:00

A3 3 it / Symposium

3 F A/ Moderator : ( T~ 2R - SEREt 15~20 458

FAS $ERE FrF 212584
Chiung-Fen Yen, Distinguished Professor, Department of Ecological
Humanities, Providence University, Taiwan

513 A — /Panelist : (5[ RHEERE RIS 1A Introduce the current direction
of the Ministry of Science and Technology of Indigenous People to put the Institute of
Education )

- R ARE R4 AF2akxvE L
Tung-Hsing Hsiung, Professor, Department of Early Childhood
Education, and Chief of Research Center for Indigenous Education
and Social Development, National Taitung University, Taiwan
( Introduction)

/ﬁ*ﬁ?’t#ﬁ W ig\ gé\;’?’t %,J‘(,J‘( I ]4’
Shu-Fang Chen, Associate Professor and Chair of Department,
Department of Early Childhood Education, National Taitung
University, Taiwan.

EXTE R S8 N R S G- & - g g
Chien-Lung Wang, Associate Professor, Department of Education,
National Taitung University, Taiwan.
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51 % A = /Panelists : 3 fir B S RIEHEAEETE FHARMBE B G R AL
= (5= HE R A2 7718 ) 3 integrated project master and individual project
host representative (introduction and commentary future research direction)

ApRRR s N2t e 28 LA Rha %L ¢
plizdf

Tibusungu ’e Vayayana, Associate Professor, Department of
Geography, National Taiwan Normal University & Vice President,
Council of Indigenous Peoples

APk AL A HT A8 kE BT
Jen-Yi Chao, Professor, Graduate School of Curriculum and
Instructional Communications and Technology, National Taipei
University of Education. Taiwan.

BEELRE I2BELXERE 45 4 (7 2K 7THL
Huey-Lien Kao, Professor, Department of Science Communication,
National Pingtung University, Taiwan.

EREBIFR B L0 PR FLFAPE Y o
Kuo-Yuan Hwa, Associate Professor & Director, Biomedical
Industry Research and Development Center, National Taipei
University of Technology, Taiwan

515 A = /Panelists * = =@ 7t F 5 (FEAFREE  DUFATERI

B[P #ETT 2 WTFE 7 R AN %S The personal expertise, and the research direction and
content of the research team in recent years )

Professor Charles Hopkin, UNESCO Chair in Reorienting Teacher
Education, Office of the Dean, Faculty of Education, York
University, Toronto, Canada

Professor Elizabeth McKinley, Indigenous Education, Melbourne
Graduate School of Education, The University of
Melbourne ,Australia

Associate Professor Tungalag Baljir, , Mongolian National
University of Education , Mongolia

g2 2¥ 4 /Project Principal Investigators :
s PR A T 35 MM AR P AT A
B A % £ 27453 All the program host, please 3 to 5 minutes to briefl
introduce the current research program direction and personal expertise

BRFED e p WY A ERART T RS RATH & A
B ET LR B PR MR ALY S A AL e
AT RNEBRYE S T A7 i M2 2 38 o The purpose of the meeting i
to bridge all projects and form a discussion or promote the cooperation of future. Raising

the issues of indigenous science/mathematics education research, and conducting the
possibilities and methods of international cooperative research.

3t € /Adjourned




‘\‘ ~ 3 9
o PEIEE P

7B R AR g e
T R S R

ROAFEFL ¥

1 RO L

e

P st | SHEE
mE | RE5| 45 A HEFEFA st o
: - = ST A e
1 | |ERE As s R —R R R AR e
B FiR /?iéj\ﬁjyg‘ﬁ??/;';’ x .f'\’za‘*g. e v
JLgﬁ'uﬂ‘“‘“%?%ﬁzﬁ = ERITES e
DrFR L BRE LB W (7)) A
p sp it NN -
2 | A2 AT L L ke R R S e L |
B |F O ERIRR j?*m%ﬁ‘ﬁﬁ%?ﬁﬁﬁ%li v
PRI B AN D RS LA
A CIE S B A f;,|J+ s AR~ L f"Iﬁ‘—:’_%/ﬁ (m_r> )
3| A = BlF4ers@ e | T4~ L SR E =
3 ol s H—'E&Tﬁiwﬁﬁ A N o = ELR i
i R et Sk i b CEEE EF R A 8
7\}»«’4—;’[‘?_2 ) REAETE X A ; 1 R *
R T AWRRE RIEEE O REKTEL S|
4 |aa|2EH A ST D
Bl Foaz AR AR RAKRT APEET ..
"M»*f#‘t* Iy i (Rzd@EgE g FL
ﬁ{— ‘qfr"rﬁ]ﬁ EREN Y £
BB RSy T L2 /EHV'“(1/45 AR G (n’-r) A
; i s }?—,1 A= =4
5 | g LA g;ﬁﬁﬁ Ry LR gL OPS
A ERRE |, :ﬁ:fﬁéj CPS GhEy g Ene [FERREREH K&
[V S HETT T 3
. BARD iLEg B
o |62 T e ch o R
i @],I..«) i s EFF'F‘?}%*’;_}%" =Y E&]:"i?}l‘?/{?% L
TR #iz2 CPS 854 § 4 B 22 HALY K H B e
i_wﬁka??@ﬁ L5 bl A 3
. AR 2 e~ K —
7 |3 |FOE |y s B2y —;g Bo) AR 2 CPS 17| L 4
Foi SEES /J~'f'#bt14,:ﬂ appre TR | FARESS
,B 2 BB CPS 788 ¥ WE 1 AR ¥é
BEGEE R 3 -
E?% ) ah//hzl‘;’\#ﬁgl\;mj (#1) 2l
— AR D L e~ B =
g |pg FMF §5 5y ;§ A s B
il ¥ %’;/ FrE N SLE Eﬂ"fﬁ\‘i—g?-}ﬁ! [ERENEY| %_ﬁL';i & _"%‘3 PR
_,H;%,ﬁgéff Sl GEREYEEREY |8 4 5L ff]g
F o 3
o |c1|BEE N RAERE R LN RS GRS R B
fot e e e g 15
YT n2 g [B4EE L (F e
(1/4) 1| %S k(7 BT 41] v
) 23 ;e Eq
10 | c2 [FF2  naseeme s T ALT) 2
ALVNNEEE T CELISY I
11 U REZS i%?h(g&g fﬁ :
c3 |y R AL E
7 5'1713& HE G FEER B Y B HE 2 ’ﬁ )
12 |ca |22 Gk} CER RO -
4" /., );ffi%/%!':' ENETTEPS - :uwb%ﬁggﬂ( .
Bl ZFg LARLFPHRERRA TS WAL TR ;ib
2 1 L " - v
3p3 iy, 1
13 |C5 |mm% |8 EEXRE R Ee v REA )RR R BixERa
—;’_ & %Tﬁﬂgﬁvﬂé_# )
Epug |Po BRE AR " AAERT CER §%- 3
14 | D1 Fl 30is B3 I g —\I;uVuit;jﬂ%—,},\ﬁg?ﬂﬁ%"f?’ﬁffé ‘ Fie
2 Yogi he B e g | LA B
‘:‘%é—%iﬂ’;}tﬂ (|

rﬁ} [%‘EU: ?’tk

i




2017 4F[E(: R S g ,
[ R R R S T

MmE>

)]

it

wkg |8 ,
15 | pp [REL  [BLiFsamyan sy is
foit il b Al L
e f?fﬁ“ ‘_’\iég?(%; ?IEW«EF?F’;]}%(]_/L‘_)‘I F R s E&]_‘Z%_t’ —j}’{—;-'_r‘ # |y
il %'J;J}“’” ;ﬁ%m;@;ﬁ A E G eh? | g BERTF a2
k| Ease  |mEEaT TR EEE M d KT |8
; R 8B E " LA >
18 | D4 %M'i“ m}w-ﬁﬁi T &%?ﬁéﬁg ’ ;[MJ
wl P o BoEodl kA A ] B — - A
f 2 gt P (14) B[Ryt rp g e
ExL BALR AR EE 4 B A% PEEKT Y A .
17 | D5 |2 4t N e 4 A
$ §eH 3 R R BRI R (R £
:j; 3 - . e b ¥ *i)};‘" = X =X 2 ¢ |1
;?%gi&g?m‘"’%fé Pkp P i*%&;;& FraBs
Py B i 4 I 3 G DR
19 | D6 |3 ¥ . LAY b o 7
@JS% B R g |70 BETR S R R L ept B2
S 5§ ¥cit & Az (l/4) fi% ,"(‘ Bk |1
2fl— oH B . ‘ o~ ’:'Li—) ‘jtll
20 b7 g;; JiE € ?ﬁ:l{sf FECHEEY AL AR 2
NE N TR A PN ~|m =
£ ;\is?/i%ffzs R Y W e L4 EEFE By
e RS (RO PEHT ) B 5
21 | D8 |& 32 % o g BRRaa
s o R RO f%}'@fixv EESERGE SEA N0 BRSO B A
SR E BT Bl ’ ok B s o | B
£ |ER A M R g i Z;;gwl%% =
o i) = PSR R A A E KT TR ) T gy |
IHERKE | PERT TREE [&/]iga\«'gzga B 5
:%t B ?;; ,;‘5 (’:"‘i’) :ﬂ;]




2017 IR R S R R B i T &

B ERELAIPG

AL:T A S B | —REXEFETBR LA BB KT A
FIRLNA LSNP L LE%RZ b
"Peoples, Mountains and Oceans''- Building Capacities for Indigenous
Knowledge-based Scientific Inquiry, Geography and Environmental
Education: A case study of Cou Peoples in central Taiwan.

3+ % i 4% 4 Principal Investigator :

AP #hg) 2 £ Tibusungd'e Vayayanal

PRAFAPA

FaiAER
4 ¢ 1 2P #(Tibusungu'e Vayayana)
i

Y i S T T Y N
(1978/08-1982/07 )

© RrARFREESTE FL
(1986/08-1990/07 )

c R iR EATEE gL
(1992/08-2001/07 )

c REA%LR ErmiiELf
(2016/05/20~)

© Rz ARERAEEES R
(2002/08~)

c HLRFRASRAAEELHEY o
a Z(2009~2016/05)

L

Curriculum Vitae

Name: Wang Ming Huey (X P? #&, tibusungu'e
vayayana)

Education background:

. Bachelor degree of Geography Department,
National Taiwan Normal University ( 1978/08-
1982/07 )

. Master Degree of Geography Department, National
Taiwan Normal University ( 1986/08-1990/07 )

. Ph. D. Degree of Geography Department, National
Taiwan Normal University ( 1992/08-2001/07 )

Affiliation and occupation:

. Deputy Minister, Council of Indigenous Peoples.
(2016/05/20~)

. Associate Professor, Geography Department at
National Taiwan Normal
University(NTNU)(2002/08~)

. Director, Indigenous Peoples Research and
Development, NTNU.(2009~2016/05)

Specialty and research concern:

Indigenous Peoples Development, Indigenous
Traditional Territory and Spatial theory, Indigenous
Knowledge and Education, Community planning, Social
Geography.

U B =S ANE M 2 BB R (E RIEZ B g 8| £Z% & - Department of Geography, National
Taiwan Normal University & Vice President, Council of Indigenous Peoples, Taiwan. Email:

t24019@ntnu.edu.tw
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Based on past research, this research project will focus on how the "genuine people" are based on
the Cou's knowledge system, through the creative and technological innovation, and the development
of the research and construction of indigenous scientific knowledge and environmental pedagogy.
Reciprocal exploration involves the participation of other species in mountainous or marine ecosystems.
The research group for this project is the Cou Peoples, and the cooperative school is the key school of
Cou Peoples in Chiayi. The main research method is cooperative research, based on the Cou education
group and the Cou language development committee , To Cou how to become a "genuine person” as the
core concept of the Cou by the observation of the natural environment and human life adjustment and
the wisdom of agriculture, fishing and hunting, and then linked to the Western scientific knowledge of
the relevant connotation, to provide geographical and environmental Learning materials and experience,
and building scientific exploration. In addition to the development of different aboriginal students
learning curriculum planning, capacity indicators and teaching materials, in addition to other ethnic
groups to the original rural geographical and environmental education and scientific exploration of
reference.
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"Peoples, Mountains and Oceans''- Building Capacities for Indigenous

Knowledge-based Scientific Inquiry, Geography and Environmental
Education: Case of the Yami/Tau of Orchid Island

3+ 3 2 # 4 Principal Investigator : 3£ 57 & i % Huei-Min Tsail
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334 & Abstract

A E et (ZE%) PEKRT I o AF N T AR | St T
LS —RASCETEALL B AR R RT SRR EL L L2 w0 R
BB S PEFEL N LS NP ERPARERT Y PR AT RS RO
B B e Cajete (2000) Native Science Berkes 3‘;(1999 2003,2012) & iAk € 4 fE kAL
rr'Pg_-"ah | A‘;r,-_ ﬁ"}?,__}};f I NE B s I%P‘anmfr ‘zw_psf#—r » AL _I_i\’”fa:}j"}g‘l 7R I8,
BB A 8L L %r%%%ﬁﬁfr#ﬁmb LS 3 p“*ﬁi%‘ffrdw
B iE (X2~ F ‘?‘ CHER S EP P F A PE ) REFEARBREY FHEY
aEfp A sy AP FHFERN -

This integrated project aim to explore Native Science as means to understand the indigenous
knowledge systems of the Yami/Tau of the Orchid Island and to build capacities among younger
generations on indigenous knowledge-based scientific inquiry, geography and environmental education.
The holistic perspectives of native science (Cajete 2000), resilient social-ecological system (Berkes et
al 2003) and knowledge- practice- belief (Berkes 1999) were applied in this study to review the
indigenous knowledge systems on this island. As of other Polynesian voyagers who have a history of
navigating without instruments across vast distances to discover far-flung islands, sailed by acute
observation, educated intuition and intricate observation of the stars, sun, moon, wildlife and ocean
swells (Polynesian Voyaging Society 2016), Tau people of Ponso-no-Tau (Orchid Island) are also
talented in knowing ocean current, stars, winds, fish, coral reef, weather prediction, and the art of way
finding on ocean. We will analyze the science inquiry capacities embedded in the traditional indigenous
knowledge system and try to link the western science for school children. The traditional knowledge
could be further valuable for indigenous students to learn science subjects such as astronomy, climate
change, geography, geoscience, physics, biology, and environmental education. Some international
comparison studies will be applied to help student for a global understanding on the similar geographical
environment and other indigenous people and cultures as a global partnership.
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The long history living in Taiwan has made indigenous people having their own way to explore and to
treat the mountains, streams, and living creatures. They have completely different pedagogy to establish and
to pass their own environmental knowledge, comparing to the western-style science education. However, the
young generation of the indigenous people is losing their traditional point of view to their environment under
current education system. This is not only a huge loss of indigenous knowledge, but all Taiwanese also lost
a chance to treat this island in a more sustainable way. Our team will continue the indigenous research based
on the previously established platform — The Volunteered Geographic Information System for Indigenous
Environmental Knowledge. (http://yosku-aulu.geo.ntnu.edu.tw/) The main goal of this research is to establish
an indigenous-style digital learning platform. First, the environmental knowledge base must be transformed
into a geographic information database for further spatial analysis, such as overlay analysis, buffer analysis,
or viewshed analysis. We will tightly work with other sub-projects to acquire the indigenous-style teaching
materials they developed about indigenous geography. For the indigenous people who are still living in the
original tribe, we will develop digital modules based on the augmented reality (AR) technology. For those
who has left the original tribe, we will build up a “virtual tribe” via the virtual reality (VR) technology. We
hope, in this way, the traditional indigenous knowledge and pedagogy can be preserved and inherited with
modern digital learning tools. This sub-project will closely cooperate with other sub-projects. The researchers
will visit the tribes together and share all information and tools. The digital learning system developed after
the first year will be introduced to the cooperated high schools and elementary schools in tribes in the 3rd
and 4th year. Every indigenous people are encouraged to use and to contribute indigenous geographic
information to the VGI system. The gathered user experiences and feedbacks will be used for keep improving
the indigenous geographic knowledge digital learning system.

U BT BRI B 2B #3% - Associate Professor, Department of Geography, National Taiwan
Normal University, Taiwan. Email: sendo@ntnu.edu.tw
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A Study of Embedding Indigenous Culture into Elementary Mathematics
and Sciences Courses for CPS Mobile Learning, Evaluation System and
Teacher Training
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This integrated project application includes the main projects "A study of embedding indigenous
culture into elementary mathematics and sciences courses for CPS mobile learning, evaluation system
and teacher training "and the sub-project one "The CPS mobile learning development and construction
of indigenous elementary mathematics courses — Take geometry as an example".

The main project will construct a platform for CPS (Collaborative Problem Solving) mobile
learning and evaluation system in elementary mathematics and sciences fields based on the indigenous
culture, which provides the main project and each sub-projects for designing CPS teaching plans and
PISA tests. Moreover, through the online evaluation system, the learning efficiency of students will be
mastered.

In addition, Math and Science APP games with indigenous elements will be developed, which
integrate these related topics of sub-projects: geometry, energy, programming and math and science
readings.

Finally, we will work together with the teams of sub-projects to train indigenous and elementary
school teachers in other districts to help them to conduct indigenous CPS mobile learning and PISA
tests in geometrical concepts, energy and robotics, programming, and math and science audiobooks.

The students of sub-project one are from third to sixth grades as participants at Nanao elementary

U L E AL A N B B IR R BTS2 AT 2% - Professor, National Taipei University of Education,
Graduate School of Curriculum and Instructional Communications Technology. Email:
jychao@tea.ntue.edu.tw
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school in Yilan County. The school is a small Atayal school. We will develop appropriate geometric
concept textbooks of CPS mobile learning for indigenous Atayal elementary students, and create
interesting APP games to enhance their learning motivation. And then, we attempt to understand the
impact of indigenous CPS mobile learning on geometric concepts and collaborative problem-solving
abilities of indigenous students through PISA tests. Moreover, teacher trainings and promotion activities
of indigenous CPS Mobile learning for aboriginal elementary school teachers will be hold in Yilan area.

Through the implement of the main project and sub-projects, we hope to provide CPS mobile
learning resources and teaching platform that correspond to the indigenous culture, and the evaluation
tools which can truly reflect the geometric concepts and collaborative problem solving ability of
indigenous elementary school students. The main project aims to nurture more elementary school
teachers with indigenous cultural literacy and math and science teaching ability.

Keywords : Indigenous student ~ Geometry ~ Mobile learning ~ Collaborative Problem Solving
(CPS) ~ the Programme for International Student Assessment(PISA)
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Based on the Aboriginal Science Education Curriculum Design Principles, this research will
combine the teaching strategy of Collaborative Problem Solving (CPS) and the teaching spirit of doing
middle school, so that students can carry out the program design learning with the action vehicle.
Aboriginal students can improve their programmatic and computational thinking by learning the CPS
programming course that follows the Aboriginal Learning Characteristics. The program will be
conducted in four years. In the first year, Aboriginal programming courses will be developed in
accordance with the Aboriginal Science Education Curriculum Development Principles. At the same
time, program design tests, operational thinking scales and pre-tests will be developed. Validity. The
second year will be for Aboriginal primary school students in the teaching experiment, the experimental
group using CPS teaching strategy, the control group is narrative teaching, to explore the CPS teaching
strategies for Aboriginal students programming design and operational thinking is Promotion. The third
year will be the implementation of Aboriginal Elementary School in action vehicle, Arduino, the robot-
based curriculum design CPS course to learn more about the action vehicle for curriculum-based
curriculum design CPS program design Aboriginal students’ ability and operational thinking influences.
The fourth year will be a curriculum-based CPS program designed to build Aboriginal students in the
digital environment and action learning environment, programmatic design and operational thinking of
the learning model. Each year, teachers will be trained with the summer program design team, to
promote the curriculum-based CPS program design courses. The CPS program is expected to be more
in line with the learning needs of Aboriginal students due to the cultural nature of Aboriginal student
hands-on, game learning and outdoor learning.

Keywords: Programming, Computational thinking, Collaborative Problem Solving (CPS), Maker,
Robot

"I E AL E R R B S R R IS PR Y o Professor, Graduate School of Curriculum and

Indtructional Communications Technology, National Taipei University of Education.
http://liu.ntue.edu.tw/ > Email : liu@tea.ntue.edu.tw °
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Based on the experience obtained from the previous 2 projects, this project will develop a mobile
learning (including interactive learning materials, APP games, and PISA tests) of energy and robot
curriculum, suitable for the indigenous students of elementary schools. The m-Learning curriculum will
still adopt the collaborative problem solving (CPS) teaching strategy, and the design of the curriculum
will be based on the culture background of the indigenous children to promote their science learning
interest and problem-solving skills. The students can access and interact with the m-Learning curriculum,
deployed in the “teaching & assessment platform”, at any time and any place.

The participants of this project are the students from Nan-Ao Elementary School. This project will
also support the main project for all the promotion activities, such as seminars for indigenous seed
teachers, winter camps and so on, in order to spread the m-Learning curriculum to other indigenous
schools in other remote rural areas.

Keywords: Indigenous Science Education; Mobile Learning (m-Learning); Collaborative
Problem Solving (CPS); Problem-Solving Skills.

1 BRI R R T RREE 2. 20FF - Professor, Dept. of Mechatronic Engineering, NTNU Taiwan.
Email: liuch@ntnu.edu.tw

17



2017 IR R S R R B i T & AT

B4: RAsF | BEHFRL CPSHFHEYFRHEE —NHALRH 6
Development of CPS Mobile Learning in Reading Course of Indigenous
Elementary School — In the Case of Popular Science Reading
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Reading ability is the basis of learning in all subject areas and is considered one of the essential
basic skills of life. However, the relevant literature shows that Indigenous students in reading
comprehension performance was significantly lower than the Han students. With implantation of Han-
based courses, Indigenous students tend to have difficulties in linking their real life experience in
learning and it may cause low-motivation which may later attribute to lower academic performance.
This study aims to develop popular science context E-books integrated with indigenous culture. With
implementation of those contexts with mobile learning devices, it plans to outline E-books with
Indigenous language version and Han language version. In addition to that, this study designs to adopt
Collaborative Problem Solving (CPS) model in teaching and later analyze students’ reading
comprehension proficiency in using those specialized indigenous feature E-books.

This study is divided into four years to process, the first year aims to explore differences of reading
comprehension and students’ knowledge toward math and science after implementation of popular
science E-books among different Indigenous ethnic groups in K3 and K4. In the second year, it aims to
investigate further in regarding differences in K3 and K4 students’ reading comprehension proficiency
and reading interest. In the third year, it aims to explore differences of reading comprehension and
students’ knowledge toward math and science after implementation of popular science E-books among
different Indigenous ethnic groups in K5 and K6. In addition, attitude and learning anxiety towards math
and science knowledge will be examined as well. Finally, in the fourth year, it aims to target differences
in reading comprehension proficiency among K5 and K6 indigenous learners and include analysis of
significant influences and differentiated variables toward math and science learning. Based on these
valuable results, this study will design a constructive Indigenous reading model.
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This study is in line with the focus of the following two points: the development of testing the
ability of indigenous students and the enhancement of the reading ability among indigenous students.
Therefore, this study aims to develop popular science context that are specialized in mathematical
context, and scientific text and integrated with indigenous culture and implementing those contexts with
mobile learning devices with indigenous language version and Han language version. In addition to that,
this study designs to adopt Collaborative Problem Solving (CPS) model in teaching and later analyze
students’ reading comprehension proficiency in using those specialized indigenous feature contexts.
This study also examines the differences in the use of differentiated scales; factors that are significantly
influenced the effectiveness of reading comprehension will be included and discussed. The purposes of
the four-year study are listed as followings:

FFLHE
AET S - BT (F%AY) 2T s
A ’;gﬁgﬁmff%?g]J ?."‘?a— A W%*’EW = & B §4 (%78%) BRF FiFwsm
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T fR A 4 B ALE o s e ok aip B

In the beginning of the first year, the experimental groups are included in the followings: |ppt page

R |2 s D (%) RiER

l"a\an

=
* o

K3 students studying at Yilan County Nan-Ao Elementary School, Atayal, adopting Atayal version
of mobile E-books

2. K3 students studying at Yilan County Wu-ta Elementary School, Atayal, adopting Han version of
mobile E-books
3. K3 students studying at Nantou County Di-Li Elementary School, Bunun, adopting Atayal version

of mobile E-books

This study aims to understand the differences between reading contexts and mobile reading
comprehension, and the relevance of reading comprehension proficiency regarding scientific and
mathematical knowledge among those participants.

> F11E

- ~ R ﬁ_

() PE AEBEY G ETE
1. % ko2 ﬁ_

LR Op LS SR Y] ETS4A
A2~ 1‘&%’3 HE T frEHA B R R R =
B RIS B A E A e RIS

System structure

1. Popular Science Mobile Reader

hs“‘
aﬁm

The development of the mobile reader of popular science context contains three modules.

(1). Recitation module: containing three functions such as text theme, language option and reading
format;

(2). Notation module: containing three functions such as highlighting, note-taking and error
correction;

(3). Test module: containing three functions such as identity login, taking a test and showing
correct answers.
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Reading comprehension proficiency test

'TEE;%@F?’%—L—H? %Lf’?ﬁv{{o LL/PJ%E‘J:)‘L*G\‘?;%—\:;
PHEEHE (Y - hAasEey
%?\P\ TR o

I
N



2017 FIR{E RGP BB BE 2l &

Reading comprehension proficiency test is designed based on those popular science reading
materials students read in one-year length. By implementing Delphi method, this test is reviewed by five
experts including two professors specialized in language teaching and three elementary language
teachers (two teachers teach at indigenous schools). It aims to construct a relatively level of content

validity.
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The study of development of cultural holistic-based
mathematics/science/reading instructional modules and e-learning
platform for indigenous students
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The main purpose of this four-year study is to develop cultural holistic-based
mathematics/science/reading (MSR) instructional modules (MSRIM) for indigence students and to build
digital e-learning platform. The four-year study will adopt collaborative action research and invite indigence
grand old men and teachers to participate in the study. The subjects will be elementary and junior high school
students. At the beginning, the study will explore mathematics/science knowledge and concepts of the
indigenous holistic culture, the characteristics and difficulties of indigenous students in mathematics/science
and reading. In addition, the study will reference STEM curriculum concepts to integrate science, technology,
reading, environment and health leisure, mathematics, and digital learning domain to develop indigenous
cultural holistic-based MSRIM and popular science activities, and to establish digital learning system. In the
second year, the study will implement exploratory and experimental teaching of MSRIM and teacher
professional growth in the teaching MSR. And the study will inquire encountered problems, strategy and
practice, as well as the impact after implementation when teachers implement MSRIM in the actual teaching
situation. In the third year, the study will apply the developed indigenous cultural holistic-based MSRIM to
indigenous schools to examine the effectiveness of MSRIM on MSR achievement of indigenous students. In
addition, the teachers' professional development of digital learning system will also be carried out. In the
fourth year, the study will explore the quality and usefulness of cultural holistic-based MSRIM. At the same
time, the study will carry out comprehensive promotion study of revised MSRIM, digital learning systems
and popular science modules.

Keywords : Collaborative Action Research, Indigenous Science Education, Mathematics/Science and
Reading Instructional Module, Life Science and Technology Teaching Aids, Environmental
& Health and Leisure Education.
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Four years research proposal is designed for investigating mathematics knowledge in traditional
Paiwan’s culture through collaboration with Paiwan’s elders work on demonstrating and interpreting
important cultural festivals and products.

3+ % P 1 Purpose
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Then the mathematics knowledge in traditional culture will be transformed into school curriculum
materials and developed culture-based mathematics curriculum modules for implementing in classroom
to improve Paiwan’s students learning performance on mathematics. The mathematics curriculum
modules we developed would also be applied to more indigenous elementary schools that not only focus
on students’ learning, but also on teachers’ professional growth on mathematics teaching.
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During research periods, the methodology include field investigation, action research, quasi-
experimental method, and case study are adopted for achieving the goals of inquiring, transformation,
application, and generalization in this study. This study bases on ethnomathematics perspective to
extract mathematics knowledge from Paiwan’s culture and transforms it into school curriculum
materials. The interview outline, teaching modules, cultural mathematics curriculum, cognitive tests,
and culture story will be developed as research tools, and video and audio recording, paper-pencil tests
are used to collect data for further quantitative and qualitative analysis. Through this research, we could
build mathematics knowledge system in Paiwan’s culture, and shorten the gap between cultural
knowledge and academic knowledge when Paiwan’s students’ learning of mathematics. Meanwhile, this
study could improve the power about teachers’ teaching and students’ learning in indigenous elementary
school, and achieving the goal of equity in mathematics education.
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A Equality

Promotion of teaching modal in Math
Application of teaching modal in Math

Development of teaching modal in Math

Transformation of Math knowledge

Inquiry of Math knowledge
N @ / Example & explain

Cultural activities
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First year : Inquiry - Teaching Activities with Paiwan’s elders and school teachers.
Second year: Transformation - Developing Teacning Modal on cultur-based knowledge.

Third year: Application - Testing the Teacning Modal in the classroom.
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Four year: Promotion - Forming teaching communities with indigeous schools and
teachers
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What has been achieved in previous project in 2013-2017:
1. Developed a set of reading tests to monitor indigenous children growth in four reading components
(Chinese character recognition, oral reading fluency, vocabulary, reading comprehension);
Examined 4" - to 6" -grade indigenous children’s performance in four reading components;
Developed “Paiwan Science Reading” curriculum for students in 5""- and 6'" -grade;
Examined the effects of Paiwan Science Reading curriculum;
Developed a model of teacher professional development for Paiwan science reading curriculum;
Promoted Paiwain Science Reading curriculum to other indigenous elementary schools.
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curriculum
&

Instruction

Basic Quality of

Teachers

Reading
Skills

Science Reading
Ability of
Indigenous
Children

Research on the intervention of low reading achieving students suggested that intervening early,
providing a lot of successful experiences, being long-term and intensive, and teaching reading
strategies were four major components of effective intervention programs (Chen, Tseng, & Hung,
2006; Stanovich, 1986). The results of the previous project was not effective as expected may be due
to several reasons: (1) The intervention started too late, since the curriculum is for 5 and 6" graders;
(2) The 14 week long curriculum (2 classes per week) may be not intensive and long-term as needed,;
(3) The texts are relatively long and difficulty.

The purposes of this project, therefore is to develop culturally responsive reading instruction for
34 and 4" graders, to examine the effect of the instruction on indigenous children’s basic reading
skills, and to examine whether the intervention in middle level has an impact on the effect of
indigenous science reading instruction in 5"/ 6" grades. The specific goals of this study were as
following:
1. To follow indigenous children’s reading development longitudinally;
2. To examine indigenous children’s strategy use and reading difficulties;
3. To develop a culturally responsive reading curriculum for 3™ - and 4™ grade indigenous students
and to examine the effects of the curriculum;
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To examine whether the effects of “Culturally responsive science reading curriculum” (developed
in 2013-2017 project) on 5" or 6 graders differ due to having receiving reading intervention in
middle level;

To develop a model of teachers professional development for indigenous schools teachers;

To develop digital version of the reading curriculum and teacher training program;

To promote the curriculum to other indigenous schools.

1st Year 214 Year 3rd Year At Year
Probe reading Monitor reading | | Monitor reading Develop teacher
difficulties growth growth training model
Monitor Develop science ; Promote the
: N Experimental .
reading reading . . curriculum to
; instruction
growth curriculum other schools
f Develo f ) [ Promote the )
rea ding ~ Pilot Teacher hrcurriculbu(;li) )
materials instruction training through e-books
__and website J
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The main purpose of this four-year study is to enhance aboriginal awareness in science and
technology through the development of Aboriginal living technology teaching aids and promotional
activities. In this study, we will transmit the knowledge of science and technology from academic
institutions to Aboriginal schools. The aboriginal school teachers and students have the opportunity to
accept the knowledge of science and technology, hands on experiments. With the development of
reading materials, training class for K-12 teachers will improve the awareness of science and technology
for Aboriginal teachers. We will also build a website for the learning of Aboriginal students. This
database will create a platform between K-12 school and cooperative learning on science and technology
education. The project aims to develop and promote the living technology teaching aids for aboriginal
in the next four years. In the first year of the project, the study will focus on the characteristics and
difficulties of learning in science, developing the reading materials to "understand science and
technology,”. We will also define the demand of digital learning systems and living technology teaching
aids for aboriginal students. In the second year, the study will focus on development of life science and
technology teaching aids, technology camps, experimental teaching and construction of the digital
learning system. In the third year, the study will focus on teachers' professional development and
transform to digital learning system of the previous two years. In the fourth year, we will develop
aboriginal students' science cognition through science reading materials and digital learning systems.
We will also expand the results of the project to different aboriginal groups and different regions to
enhance the science literacy of aboriginal students.

Keyword : Technology Teaching Aids, Aboriginal culture, Digital learning, Promotion Activities

" BT E R E F LR A EI 3 - Associate Professor, Department of Applied Chemistry, National
Pingtung University, Taiwan. Email: sky@mail.nptu.edu.tw
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Indigenous peoples have different worldview, life philosophy and social view in comparing
with the mainstream culture. The uniqueness of the indigenous cultures has special meaning in
our generation development. The wisdom of indigenous peoples comes from the interaction
between human and natural ecology. We have adapted a culturally inclusive pedagogy in our
science classes for the indigenous students in elementary and middle schools at the Taiwanese
tribal areas. We have developed health science textbooks and educational tools for four different
tribal groups by a special approach called the Framework, Module, and Parallel for culturally
inclusive curriculum. Our previous results showed that by including indigenous culture into the
health science classes, the students could learn and perform better. In this proposal, we plan to
develop four major parts, by using the results from our previous research: 1) the development of
new textbooks and tools for health science classes by using the learning index from the 12-year
Curriculum for

Basic Education, 2) the development of new textbooks and tools for environmental science
classes, 3) the online interactive learning platform, and 4) the long distance learning platform for
English. Six investigators will work with the tribal peoples together to research the effect of new
technology on indigenous students. We hope that this project will help the sustainable
development of Taiwan indigenous peoples.

Keywords: Culturally Inclusive Science Education, Health Science, Exercise Science,
Environmental Science, Art, Online Learning, Distance Learning, English Teaching
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The subproject is one of the "' P'uma Elementary School mathematics curriculum development and
teaching rooted program™, with the goal of completing the "Tayalization" program at Bo house Mary
Elementary School, combined with the school's Tayal language teachers, a positive creation of the Tayal
national mathematics teaching materials. The goal is to organize the community of teachers' discourse
on teaching, to develop the content of learning through the mathematical paradigm of professional
development, to create the methods and opportunities for teachers to participate in students'
mathematical thinking, and to make Aboriginal students' learning more effective, and explore teachers
to learn how to apply curriculum design theory to develop their own understanding of Aboriginal
students in the field of mathematics, to consider the needs of professional development training, to
anticipate and respond to problems of Aboriginal students to solve problems, to enhance the required
expertise. Data collection includes: video of classroom discussions, notes of classroom discussions and
experiences by researchers, and before and after Aboriginal students take part in course design tasks or
activities, and measurement of data, analysis of interview data, student learning sheets and homework.
The importance of this research and the expected results are as follows: 1. To train teachers of curriculum
design based on the theory of mathematical linguistics; 2. To develop the tasks and activities of the
National Minor Mathematics field in the Tayal culture; 3. To integrate the university; 4.To improve
Aboriginal students mathematical thinking ability and academic performance.

&

"B E A RS 225573 3 {F - Professor and Director, Department of Mathematics
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The microgenetic design is a scientific method in which the same concept is studied repeatedly in
order to observe cognitive changes in detail. This research project involves investigating Taiwanese
indigenous children’s learning of mathematics using the eye-tracking system paired with a handwriting
pad (i.e., Wacom Bamboo Pen) under the microgenetic design over a 4-year span. The purpose of this
research project is twofold. The first is that we will examine indigenous children’s reading behaviors on
various instructional designs (modality, redundancy, signaling, spatial contiguity, seductive details, and
split-attention effects) in the ethnomathematics materials and that we will record indigenous students’
pupillary responses as measurement of cognitive load while reading mathematics materials. By doing
so, we could reveal indigenous students’ preferences and difficulties on reading mathematics materials
and thus teachers and researchers could foster students’ learning of mathematics from the findings. The
second purpose is that we will examine how indigenous children develop Fraction and Geometry
concepts over the 4 year span under the microgenetic design, in which four cognitive developments (i.e.,
path of change, variability of change, rate of change, and breadth of change) are carefully described.
Twenty 3rd grade indigenous students (Tsou students from Alishan areas) will participate in this 4-year
research project. We will record indigenous children’s eye movements using an eye tracker (faceLAB
4.5) as well as the software gazetracker 8.0 and we will present indigenous children’s problem solving
strategies using the Wacom Bamboo Pen.

Keywords: Indigenous students, Ethnomathematics, Microgenetic design, Cognitive development,
Eye movements
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According to the statistical data of the student numbers in colleges and universities since academic
year 94 to academic year 104 from Ministry of Education, the proportion of indigenous students studying
in Nature Science and Mathematics and Statistics is about four to six times less than the proportion of
all colleges and universities students studying in these two disciplines. Taking a closer look at Taiwan’s
science education, the existing educational ordinances and the current science curriculum are all
designed with Western perspectives. For indigenous students, the contents of the textbooks are far away
from their ethnic experience and living environment. Due to the lack of cultural and environmental basis,
the science education cannot be truly implemented and integrated into the indigenous culture, and the
indigenous science knowledge cannot be passed down. The curriculum and the teaching materials
without the connection to the students’ ethnic background make indigenous students have little interest
in learning science. Also, the lack of educational resources in indigenous living areas makes indigenous
students have more difficulty in learning science.

Though in recent years, the ethnic education has been promoted and tried to develop the curriculum
based on the ethnic knowledge, there is still lack of complete and systematic teaching materials. Thus,
integrating western science with indigenous knowledge to develop teaching materials and curriculum
for indigenous science education is the important goal for this project. This project will develop the
culturally responsive and integrated scientific curriculum for high school students. We will collect the
information and data through the historical literature review and the interview with the elders in tribes.
Also, we plan to cooperate with Laiyi Senior High School to arrange project courses, trying to make
science learning combine with cultural experience. And we will make efforts in popular science
activities to promote the results of the project. Hope to raise the scientific competitiveness of indigenous
students and to cultivate more indigenous scientific talents.

VTR R R ER R 202 - Associate Professor, Department of Earth Sciences, National Cheng
Kung University, Taiwan. Email: ljegay1111@gmail.com
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This study aims to synergize formal and informal science learning resources from museum,

university, school, and indigenous community to form a “MUSIC science learning ecosystem”. The
four stakeholders came together to co-construct and co-lead curriculum and activities on education for
sustainable development (ESD) in a remote indigenous community in Pingtung, Taiwan.

In the first year, Indigenous community “keystone” members and the university educational
researchers will document the local indigenous ESD knowledge system.

In the second year, University pre-service teachers and undergraduate students from
environmental education course will join the team to co-construct monthly community classroom
curriculum and one-day public ESD science activities.

In the third year, Museum science educators and school teachers will join the team to construct a
year-long, formal-and-informal, and cross-disciplinary ESD curriculum.

In the fourth year, The research team will evaluate the integration, sustainability, and impact of
the long-term model of “MUSIC science learning ecosystem” and disseminate the ideas to pre-
service teachers in a multicultural education course.

The study will use mixed methods. Qualitative methods will be used to depict how the MUSIC

stakeholders integrate resources in efficient and productive ways, form collaborative relationships, and
co-construct curriculum and activities that reap benefits for all shareholders. Quantitative and
qualitative methods will be used to examine the change in ESD literacy on all participants. Data will
include observational notes, video and audio recordings, interviews, surveys, and documents. This
study hopes to provide implications on how to formulate a “science learning ecosystem” in an
indigenous community that is sustainable and generalizable.

38



2017 SR ERER B R E R il & AT

D8: FRRELRY L2 ¥ NEMAN LR RFKE R
Interweaving Numeracy and Indlgenous Cultures in Stories and Reading
Activities for Indigenous Preschoolers

33 i 4% £ Principal Investigator @ # # 478432 #r3¢ Mei-chih Hu!
3+ %4 & Abstract

FRROA: L2 X OEMAR A ERFREFFFA LT RS TLéﬁsPFl;‘i’ Favitg
TEADAE TAPERT TR AL RPPERT o d WEHHEF NS L LR IR
o AP F EPRL SRR MR AR T éi%’ Aw EIEN RS IHEMER FERAR
Bt TFRNHMAEY 2 RFFIGERL 7Y T HEHERE FRHAT S a3 S gf%w
R 2 QaF 2 ¢ K L% T2 ?IIE—PP’»:}&‘ ﬁ ,:‘»F‘;L?JL?» FoRc oo FRIRAR T~ 2 2R
FFFEBEBN  KEEFTHRE AP DOLFERARANS IR FEEMEF R 245
ok R L o A mﬂ »J:ﬁ\“é ’3};&%” 2 F RO R RBRET AT REEL
e FAE P EMARAESTEERA A -

MaEF: Rt~ 2 Qs s RIEREEd B FHAY

Early childhood is the critical period that laid a foundation of cultural identity and multicultural
education. Modern science education also emphasizes pluralistic science education. Because early
mathematics skills are important cognitive core, this study focuses on numeracy concepts. The goals are
to develop culturally based numeracy stories and reading activities for indigenous preschoolers and
assess the practice validity and effects. The study adopts a cooperative action research model, inviting
indigenous preschoolers and in-service teachers from a Truku tribe in Eastern Taiwan to participate.

Data collected include in-depth interviews, child assessments, teachers’ focus groups, teaching materials,
etc. The purposes of the study are to develop an effective strategy for improving indigenous preschoolers’

reading ability and numeracy concepts as well as their motivation in participating relative learning
activities. It is anticipated that in-service indigenous teachers’ participation will raise their consciousness
of cultural identity and become confident practitioners and promoters of cultural-based early childhood
numeracy curriculum.

Keywords: indigenous culture, numeracy concepts, reading active
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