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I . Introduction: the problem
and purpose

UNDRIP and Apologies from Gov-
ernments

In 2007, the United Nations issued the
Declaration on the Rights of Indigenous
Peoples, hereinafter referred to as ‘UNDRIP’
(United Nations 2007)*, which laid out the
blueprints of collective rights of indigenous
peoples around the globe. Unlike interna-
tional laws or agreements, UNDRIP does
not possesses legally binding force, in-
stead,itelevated the values of human rights
for the UN’s member states to abide with
meanwhile set out the ultimate pursuit on
improving indigenous rights for the interna-
tional indigenous societies. In terms of ed-
ucation rights, article 14.1 stated “Indige-
nous peoples have the right to establish
and control their educational systems
and institutions providing education in
their own languages, in a manner ap-
propriate to their cultural methods of
teaching and learning”, article 13.1
pointed out “Indigenous peoples have the
right to revitalize, use, develop and
transmit to future generations their his-
tories, languages, oral traditions, philos-
ophies, writing systems and literatures,

and to designate and retain their own
names for communities, places and per-
sons”, and further indicated in article 8.1
“Indigenous peoples and individuals
have the right not to be subjected to
forced assimilation or destruction of
their culture, 2. States shall provide ef-
fective mechanisms for prevention of,
and redress for:...(d) Any form of forced
assimilation or integration”. After the UN
adopted UNDRIP, Prime Minister Kevin
Rudd of Australia apologized to the “Stolen
Generations” on 13" February in 2008, he
said “For the pain, suffering and hurt of
these Stolen Generations, their descendants
and for their families left behind, we say
sorry. To the mothers and the fathers, the
brothers and the sisters, for the breaking up
of families and communities, we say sorry.
And for the indignity and degradation thus
inflicted on a proud people and a proud
culture, we say sorry.” (2008 Australia
Government)?

Later that year, Prime Minister Ste-
phen Harper of Canada issued an apology
in Parliament Hill on 11" of June and
apologized for government’s policy on In-
dian residential school systems and assimi-
lation measures (2008 Government of

1 The United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) was adopted by the General
Assembly on Thursday, 13 September 2007. https://www.un.org/development/desa/indigenouspeoples/ decla-

ration-on-the-rights-of-indigenous-peoples.html

22008, Apology Transcript, Apology to Australia's Indigenous peoples. https://www.australia.gov.au/about-
australia/our-country/our-people/apology-to-australias-indigenous-peoples
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Canada)®. Taiwan would have to wait until
2016 — the year President Tsai took office —
for the government to officially apologized
to indigenous peoples on 1% of August, Na-
tional Indigenous Day (2016 Office of the
President, ROC)*. Australia and Canada
indeed has every reason to apologize for
their policy decision on assimilation ap-
proach, because those policies have caused
severe damages to indigenous languages,
traditions and culture. In comparison with
those two countries, apology of Taiwan’s
President is more comprehensive due to the
fact that Tsai apologized to specific mis-
treatments e.g. writing history from the
perspective of the dominant and leave out
Indigenous Peoples, taking away our land
by armed invasion, depriving our will to
self- governance which accelerates the col-
lapse of traditional social groups, denying
our collective rights, failing to preserve
culture and traditions, prohibiting the gen-
eral public to speak their mother tongues,
storing nuclear wastes on Orchid Island
without gaining consent of the local Yami/
Tao people, eroding the individual and col-
lective identities of Pingpu(Plain Indige-
nous Peoples without state recognized sta-
tus) ethnic group, taking no actions to im-
plement Indigenous Basic Law, enlarging
the gap between indigenous and non- in-

digenous groups...etc; Tsai’s Apology in-
cludes the wrong doings by each regimes
over the past 400 years, the time span is
longer than both Australia and Canada.
However, President Tsai had not clearly
indicated the aftermath of education policy
in the Apology as Minister Rudd and Min-
ister Harper did, while the lost of languages
and culture is in fact through means of as-
similationist education. It would seem that
education policy is the sole aspect uncov-
ered in Tsai’s Apology. (ibid.)

After officially apologized, President
Tsai promised to solve the problems ad-
dressed in her apology, the implementations
of Indigenous Basic Law have shed some
lights on indigenous education and cultural
heritage, yet the most influential measure is
the establishment of Indigenous Historical
Justice and Transitional Justice Committee
which consists of 5 sub-committees work-
ing on history, culture, land, language and
reconciliation aspects, the tasks of the
Committee focuses on truth investigation
on injustice policies in the past and bridging
our people with the general public to reach
reconciliation. Except for ‘reconciliation’,
other 4 injustice aspects were carried out
through education systems; we have not
thoroughly examined ‘education’ within the

scope of truth investigation and govern-

3 2008, Statement of apology to former students of Indian Residential Schools. https://www.aadnc-aandc.gc.ca/

eng/1100100015644/1100100015649

4 2016, President Tsai apologizes to indigenous peoples on behalf of government. https://english.president.gov.

tw/Default.aspx
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ment’s education policies seems not in ac-
cordance with the so-called ‘transitional
policy’. However, the revolution of educa-
tion policy is to establish ‘indigenous edu-
cation system’ as previously mentioned in
UNDRIP article 14, perhaps this is the tran-
sitional justice on indigenous education
policy.

The purpose of this research is through
the viewpoint of transitional justice to first-
ly analyze government’s implementation on
indigenous educations and whether it meets
the value standard of the United Nations,
secondly to bring forth the indigenous ped-
agogy based on the knowledge of indige-
nous peoples and contribute to how indige-
nous peoples set up holistic education sys-
tem. | belong to the cou peoples and has
continuously taken concern in cou-related
researches especially in areas of indigenous
knowledge and transforming indigenous
education; further, | identified myself as an
activist scholar on national self- determina-
tion and autonomy movement. The article
will base partly on my research experiences
and results (Wang 2009-2013, 2014-17;
vayayana 2017 Mandarin) of indigenous
science, indigenous knowledge and educa-
tions over the last decade, and partly on
some related research papers, such as
community-based ecotourism through a
small river ecological restoration movement
of saviki community, which particularly
emphasizes on the subjectivity of cou

community and the key role of traditional
river ecological management knowledge
over contemporary idea of ecological sus-
tainability and on success of collectivist
economy over individualist one (Wang/E
B #2 2010 Japanese); comparative studies
on exploitative economic development and
(Wang
2013); discussion on the purpose of tradi-

local sustainable development
tional knowledge in the context of modern
globalized daily life(Wang 2011); the ne-
cessity of post-disaster reconstruction in
rebuilding local indigenous knowledge and
culture, and the recognition of resilience
and collective dynamic of community
(Wang 2010 Mandarin); and, besides, ex-
ploring the problematic of re-coloniality
and decolonizing methodology on recently
prevailing digitalizing indigenous knowledge
and e-learning (Wang 2012 Mandarin). Due
to the growing of experimental schools, |
attempt to broaden the methodology of re-
constructing indigenous knowledge and
develop the discourse of its ontology in or-
der to shift the focus of education towards
constructing indigenous pedagogy followed
by the policy discourse over indigenous
education system (Wang 2017; vayayana
2017; vayayana et al 2013).

This article explores on the legal
framework of education, actual policy
measures, the cou cosmology, knowledge
system and pedagogy, the content also dis-
cusses the indigeneity and indigenous on
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tology. As Burman (2016: 1) witnessing a
small group of indigenous Aymara univer-
sity students and intellectuals gather to dis-
cuss philosophical queries and concepts and
to produce knowledge for a radical “indi-
anization” of society and being, he puts it as
a way of ontological disobedience towards
the western ontology:

This is a space, ...not only for epis-
temic disobedience(Mignolo 209)
but also for ontological disobedi-
ence in which historically subal-
ternized beings and ontologically
informed lifeworlds— “damnés re-
alities”— are being unfolded and
making themselves present through
concrete and situated practices and

conversations.” (Burman 2016: 1)

Thus we can dialectical-contrapuntally®
construct the indigenous ontology and
epistemology, and, further, re/construct in-
digenous knowledge and pedagogy, plainly
speaking this process is decolonizing and
revitalizing pedagogy at the same time. For
decolonizing, this article can be a echo from
Taiwan to the Maori inspiring book of De-
colonizing Methodologies (L.T. Smith
1999, 2010) and the theory of Kaupapa

Maori (Smith 1997, 1998; Henare 1998). |

think Indigenous peoples need decolonizing
pedagogy for fully decolonized in the long
run, and also even the colonial government
will need pedagogy for the oppressor (Ba-
con 2015) to free the imprisonment of the
colonialism. As Bacon quoting Nelson
Mandela, the former President of Republic
of South Africa,

“I knew as well as I knew anything
that the oppressor must be liberat-
ed just as surely as the oppressed,
A man takes away another man’s
freedom is a prisoner of hatred; he
is locked behind the bars of preju-
dice and narrow-mindedness. | am
not truly free if I am taking away
someone’s freedom, just as surely
as | am not free when my freedom
is taken from me. The oppressed
and the oppressor alike are robbed
of their humanity.” (Mandela 1994:
625, cited from Bacon 2015: 226 )
“dehumanization, which marks not
only those whose humanity has
been stolen, but also(though in dif-
ferent way) those who have stolen
it, is a distortion of becoming more
fully human.” (Paulo Freire 1970:
44, cited from Bacon 2015: 226)

5 here | combine dialectic and contrapuntal which is quoted from Said’s theory of Contrapuntal Reading or
analysis, which he means reading a text “with an understanding of what is involved when an author shows, for
instance, that a colonial sugar plantation is seen as important to the process of maintaining a particular style of
life in England” and, particularly, is used in interpreting colonial texts, considering the perspectives of both the

colonizer and the colonized, (Said, 1993: 66)
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As McCarty and Lee (2014) “present
critical culturally sustaining/revitalizing
pedagogy as a necessary concept to under-
stand and guide educational practices for
Native American learners. Premising their
discussion on the fundamental role of tribal
sovereignty in Native American schooling,”
they“underscore and extend lessons from
Indigenous culturally based, culturally rel-
evant, and culturally responsive school-
ing”...., McCarty and Lee argue that given
the current linguistic, cultural, and educa-
tional realities of Native American commu-
nities, CSP (Culturally Sustaining Peda-
gogy) in these settings must also be under-
stood as culturally revitalizing pedagogy.”
(ibid., 101)

This article uses many characters from
cou’s writing system, which has been oper-
ating for decades, basically the characters
are in lowercase and they have approved by
Ministry of Education and Council of In-
digenous Peoples of Taiwan R.O.C., herein
after in order to identified from English

characters, they are presented in Italic form.

II. The Current Situation of the
Transformation and Devel-
opment of Indigenous Peo-
ples Education in Taiwan
Since the new government inaugurated

in 2016, it has set the policy goal of indig-

enous peoples education to construct an
education system for indigenous peoples. It

is an epoch-making innovation and it seeks
to end the long-standing colonial assimila-
tion education. We need to examine the
legal source basis and the actual policy
measures before determine on the process
of decolonization and construction. | will
concentrate on the subjectivity of education,
or accurately speaking, the position of in-
digenous peoples in the legal regulations,
the process of making policy decisions, the
indigenous knowledge and indigenous
pedagogy included in the national curricu-

lum.

Legal System of Indigenous Education

In UNDRIP, in addition to the afore-
mentioned principles, article 15.1stated
“Indigenous peoples have the right to the
dignity and diversity of their cultures,
traditions, histories and aspirations
which shall be appropriately reflected in
education and public information”, the
content from article 3 to 5 emphasizes on
the right to self- determination and auton-
omy of indigenous peoples: article 3 “In-
digenous peoples have the right to
self-determination. By virtue of that
right they freely determine their political
status and freely pursue their economic,
social and cultural development”; article
4 “Indigenous peoples, in exercising their
right to self-determination, have the
right to autonomy or self-government in

matters relating to their internal and lo-
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cal affairs, as well as ways and means for
financing their autonomous functions”
and article 5 “Indigenous peoples have the
right to maintain and strengthen their
distinct political, legal, economic, social
and cultural institutions, while retaining
their right to participate fully, if they so
choose, in the political, economic, social
and cultural life of the State.”

According to article 10 in Additional
Articles of the Constitution of The Re-
public of China (Office of the President,
ROC. 2005), “The State affirms cultural
pluralism and shall actively preserve and
foster the development of aboriginal
languages and cultures. The State shall,
in accordance with the will of the ethnic
groups, safeguard the status and political
participation of the aborigines. The State
shall also guarantee and provide assis-
tance and encouragement for aboriginal
education, culture, transportation, water
conservation, health and medical care,
economic activity, land, and social wel-
fare, measures for which shall be estab-
lished by law.” Therefore, the state gov-
ernment should protect and develop the in-
digenous language and culture through
well-designated educational policy as in-
digenous peoples will, rather than ignoring
the special educational condition of indige-
nous communities and the responsibilities
of the government.

As mentioned above, by viewing the

Primary and Junior High School Act
(PJHSA, Ministry of Education2016), all
students in Taiwan require compulsory ed-
ucation. The current national education has
been extended from nine years to twelve
years. Most important of all, all of the
schools and students in indigenous areas are
included.

According to the Article 1of the
PJHSA, which indicates that “According
to Article 158 of the Constitution of the
Republic of China, primary and junior
high school education is aimed at the
moral, cognitive, physical, social, and
aesthetic development of the citizens” and
in Article 2 “Citizens between 6 and 15
years of age (hereafter referred to as
‘school-age citizens’) shall receive pri-
mary and junior high school education.
Citizens older than school age who have
not received primary and junior high
school education shall receive supple-
mentary education. Compulsory educa-
tion and enrollment for school-age citi-
zens shall be prescribed by law.”

From the perspective of the indigenous
people as being citizen in modern nation-
state, firstly, PJHSA is the law source for
compulsory education; secondly, primary
and junior high school education domi-
nates and oppresses the possibility of ed-
ucation for indigenous peoples, and be-
comes education of assimilation.

In Article 7 “Primary and junior
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high school curricula shall be centered
on providing an education nurturing na-
tional spirit and life, with the develop-
ment of a wholesome body and mind as a
further objective, and shall emphasize
the continuity of education” (ibid.) — the
‘national spirit’ is referring to Han-Chinese
culture rather than indigenous culture.
Acrticle 8 stated “The central compe-
tent authority shall prescribe curricular
guidelines and relevant implementation
regulations of primary and junior high
schools to serve as a guide for these
schools’ planning and implementation of
curriculum; schools may integrate social
resources with the planning of curricu-
lum to enrich teaching activities. The
relevant regulations of the Senior High
School Education Act shall apply to the
research, development, and examination
of the curricular guidelines of primary
and junior high schools.” (ibid.) Appar-
ently, the syllabuses and standards for
evaluation are made and dominated by the
states or specifically the Minster of Educa-
tion instead of indigenous people’s will.
However, the Indigenous Peoples
Basic Law (IPBA, Council of Indigenous
Peoples/ E (£ K % % § & 2018) passed in
2005 stated in Article 4 “The government
shall guarantee the equal status and de-
velopment of self-governance of indige-
nous peoples and implement indigenous

peoples’ autonomy in accordance with

the will of indigenous peoples. The rele-
vant issues shall be stipulated by laws”,
(ibid.) and Article 7 “The government
shall protect indigenous peoples’ rights
to education by upholding the principles
of versatility, equality, and reverence in
accordance with the will of indigenous
peoples. The relevant issues shall be stip-
ulated by laws”, (ibid.) further in Article
10 “The government shall keep and
maintain indigenous cultures, give guid-
ance to the cultural industry and incu-
bate professional talent.” (ibid.)

The Education Act for Indigenous
Peoples (EAIP, Ministry of Education/#{
FH & 2014 ) passed in 1999 was put into
effect earlier than the Indigenous Peoples
Basic Law. It is obvious that our societies
are more likely to reach consensus on edu-
cation for indigenous peoples. According to
Article 2 “The indigenous peoples are the
key concern of indigenous education. The
government shall promote and develop
indigenous education based on the spirit
of diversity, equality, autonomy, and re-
spect for indigenous peoples. Indigenous
education shall have as its aims safe-
guarding each indigenous people’s dig-
nity, ensuring the continued survival of
each indigenous people, advancing each
well-being, and

indigenous people’s

promoting each indigenous people’s
sense of collective pride in their identity.”

(ibid.), it declares the importance of the in-
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digenous education. Nevertheless, what
exactly is “indigenous education”? The
definition can be found in Article 4 “1. In-
digenous education: A generic term re-
ferring to all general education and eth-
nic education for indigenous peoples. 2.
General education: Education of a gen-
eral nature provided to indigenous stu-
dents according to their education needs.
3. Ethnic education: Traditional ethnic
culture education provided to indigenous
students based on the specific cultural
characteristics of indigenous peoples”.
(ibid) The term ‘general education’ is not
seen in other laws and regulations, and the
content is exactly the aforementioned
PJHSA,; in other words, indigenous educa-
tion includes national/general education and
ethnic education. Still more, ‘indigenous
schools ’refer to “schools established for
indigenous peoples that focus on traditional
ethnic culture education.” (ibid.) In Article
5, “government at all levels shall adopt
measures that actively support the efforts
to ensure that Indigenous peoples receive
equal opportunities for all types of edu-
cation at all levels and establish an edu-
cation system that meets the needs of in-
digenous peoples” (ibid.), and “govern-
ments at all levels may set up indigenous
schools and/or indigenous classes at any
level to improve the school attendance of
indigenous students and to maintain
their indigenous culture” (ibid. Article

11), furthermore, “Schools at senior high
school level and below shall all provide
ethnic education while indigenous stu-
dents are enrolled there; when the in-
digenous student population within the
school reaches a set number or propor-
tion, an ethnic education resource class-
room shall be set up for ethnic education
and general academic counseling pur-
poses” (ibid. Article 14) and lastly, “Public
preschools, non-profit preschools, com-
munity and tribal cooperative education
and care/educare service centers shall be
widely established in indigenous peoples’
regions to provide opportunities for
children of indigenous people to access
educare services” (ibid. Article 10). Of
course, it also addresses the progress of the
indigenous higher education, yet for the
time being, it is excluded in this discussion.

In terms of curriculum, “Educational
institutions of all types at all levels shall
adopt a multicultural perspective and
incorporate the histories, cultures, and
values of the various indigenous ethnici-
ties in their school curricula and teaching
materials, as appropriate to help pro-
mote mutual understanding and respect
between different ethnic groups” (ibid.
Article 20), and “Governments at all lev-
els shall provide indigenous students at
preschool elementary school and junior
high school levels with opportunities to
learn their respective ethnic languages,
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histories, and cultures” (article 21), which
means “educational institutions of all
types at all levels shall respect the views
of indigenous peoples and shall involve
representatives with an indigenous iden-
tity in the associated planning and design
process” (ibid. Article 22).

Speaking of teacher qualification, in
order to ensure the human resources of in-
digenous education teachers, on one hand,
“all universities with teacher preparation
programs shall reserve a quota of places
for indigenous students, and may provide
full government sponsorships to such
students on a quota-base or set up desig-
nated teacher-preparation classes, based
on local government requirements for
teachers of indigenous education” (ibid.
Article 23), and teachers “shall have stud-
ied and be familiar with indigenous peo-
ples’ culture or multi-cultural education
courses to improve their professional
teaching ability” (ibid. Article 24); on the
other hand, Article 25 proclaimed that “in-
digenous elementary and junior high
schools, indigenous classes, and indige-
nous key schools shall recruit teachers
who have an indigenous identity to make
up a set proportion of the fulltime teach-
ers being recruited to fill the vacancies
each year; within five years from when
this amendment of the Act comes into
force on May 7, 2013, the proportion of
teachers with an indigenous identity shall

not be permitted to be less than one-third
of the teaching staff of any such school,
or to comprise no less a proportion of the
teaching staff than the proportion of the
total student population of that school
that its indigenous students comprise”
(ibid.) which protects the job opportunities
for indigenous teachers.

Moreover, in article 1 of Regulations
for school-based Experimental Education
at Senior High School Level or Below
(Ministry of Education/#; & %8 2018) de-
clared the purpose for this regulation is “to
encourage education innovation, imple-
mentation on school-based experimental
education could ensure the right to edu-
cation, expands the ways to receive edu-
cational and enhance the diversified de-
velopment of education” whereas in arti-
cle 3 stated “the practice of specific edu-
cational concepts mentioned in the pre-
ceding paragraph should be student-
centered, respecting students' diverse
cultures, beliefs, and multiple intelli-
gences, as well as curriculum, teaching,
teaching materials, teaching methods, or
assessment plans. And it aims to guide
students’ adaptive learning and promote
the development of diversified educa-
tion.” (ibid.)

The reality of Implementation on In-
digenous Education

The content of Education Act for In-

digenous Peoples is comparatively ad-


https://law.moj.gov.tw/ENG/LawClass/LawAll.aspx?pcode=H0070059
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vanced, but we have to review the changes

on indigenous education after enacting the

Act — where structure of the courses and

content under colonial assimilation has sig-

nificantly altered, or has it developed corre-
spondingly to principles on de-colonization
and re/construction, or possibly an indige-
nous education system has been established.

My observations are as follows:

1. Indigenous peoples’ right to self- de-
termination and autonomy has not of-
ficially recognized and proposed. Alt-
hough the Constitution and the Indige-
nous Peoples Basic Law proclaimed that
education should be based on the will of
indigenous peoples, the Education Act
has not included this in its contents, in-
stead, the decision-making power of our
peoples was replaced by the review panel
and subjectivity of indigenous peoples
was still excluded from the curriculum
decision-making, even the ethnicity-
based experimental school is led by
non-indigenous  school staffs which
leaves indigenous peoples to passively
participate or not participating at all in
experimental schooling meant for them.

2. Indigenous education — as previously
defined in the PJHSA- includes both
general education or the national educa-
tion and the ethnic education literally re-
fer to the 1 hour Indigenous language
course per 35 hours a week from 1%
grade to 12" grade, the ratio is35:1 and in

fact poorly proportioned; still this curric-
ulum has been existing for the past dec-
ade or so, it needs reform, but it has not
been adjusted at all. Apart from the pro-
portional structure, the relationship be-
tween national and ethical education are
not parallel/collateral, but they should be
more mutually and cooperatively con-
nected in order to integrate into a system
for indigenous education. Plainly speak-
ing, not only should ethnic education
have cultural sensitivity to teaching, the
whole national education curriculum
should also contain this cultural sensitiv-
ity for formulating courses and conduct-
ing teaching. Although the 12-year na-
tional education curriculum includes in-
digenous language classes, it is only
one-hour per week. In indigenous town-
ships, there will be 2 to 4 hours of flexi-
ble but courses in primary schools or
secondary schools. Many schools cur-
rently have arranged ethnic/Indigenous
language and cultural courses; however,
this is not compulsory and may likely be
used for teaching other ‘main subjects’ of
national education such as Math or Eng-
lish, or due to the ideals of non- indige-
nous school principals and lack of indig-
enous teachers, the language course can
easily be interrupted or suspended.

. Teacher qualification and cultivation—

although the EAIP mentioned teachers
should take courses in indigenous culture
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or multiculturalism, there are no stand-
ardized procedures promulgated by gov-
ernment, and the teacher cultivation pro-
gram on preschool, elementary school
and middle school do not have equivalent
program on indigenous education.
Bluntly, the systems are independent
from each other and work inconsistently.

4. There is no indigenous education system
because schools at all level have only
one-hour language class; ethnic school
(K EZ#) has not established; indige-
neity-based experimental schools, whether
kindergartens, elementary schools, junior
high schools, or high schools, had not
fallen in line with the concepts of ethnic
education system such as the Paiwan
tribe or peoples, on the contrary, the cul-
ture values have been arbitrarily chosen
and experimented.

5. The most important issue is the lack of
profound indigenous knowledge and the
structure of indigenous pedagogy as the-
oretical basis for the constructing of in-
digenous education system. This area in-
cludes indigenous cosmology and educa-
tion philosophy; many are cultural repre-
sentations and even stereotypes, which
often simplify or despise the knowledge
and culture of indigenous peoples. Cur-
rently, the establishment of experimental
education and/or the exploration of con-
cept of indigenous culture and education
are left for teachers of the experimental

schools to discover on their own, while
this should be the responsibility of the
central government agencies. Speaking
of which, the Research Center for Indig-
enous Education was only set up last year
(2017) and still not ready to operate.

The author considered the fifth point to
be the most important, since the cosmology
of Taiwan indigenous peoples are rarely
studied, and it is until recently the re-
searches on traditional knowledge has
slowly increased, however, those discus-
sions still cannot complete the overall
knowledge system; more, researchers of
Taiwan indigenous knowledge might also
partake in research projects from Taiwan
Indigenous Science Education Research
Projects of Ministry of Technology and
Science. The author is also the co-principal
investigator of its integrated project, which
the purpose is to help indigenous students at
school to learn science like mathematics or
physics effectively through innovated
teaching methods, this project requires to
co-work with indigenous elementary schools
or middle schools, and is conducted by
choosing one class to develop the suitable
teaching method for science to indigenous
students through action research, or under-
going teaching experiment by using a tem-
porary teaching materials within a certain
period of time, usually we perform the test
before and after teaching to compare the

testing scores and teaching effectiveness. In
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recent years, some scholars found that this
kind of researches serves the purpose for
remedial education of the western scientific
education and to prove once again that the
so-called western scientific education, or
knowledge, is inarguably superior and ef-
fective, and the indigenous knowledge and
culture remains merely the research back-
ground instead of becoming the purpose of
learning, studying and system-building —
despite all the emphasis on culturally re-
sponsive teaching and culture sensitivity,
which  further  causing  indigenous
knowledge to be random, fragmented and
instant rather than shaping into totality and

systematic.

II. kuba-hosa-hupa: The cos-

mology and pedagogy of cou
Peoples

In cou’s life world, the traditional in-
digenous territories (hupa) is governed by
four sub-communities/tribes (cono hosa) of
tfuya, tapangs, luhtu, imucu. Also, the four
sub-tribes/communities each took their own
community gathering and ceremony house
(kuba) as the territory center (hosa) to
manage up to tensof the small tribe (le-
nohi’u) around it. Every hosa consists of
several clans (cono aemana)or large family
(cono emoo). Moreover, the hosa in the
large community would establish taboo
house (emoo no peisia, or ceremonial
house) to connect the clans together, for

example, emoo no peisia ta niahosa is “the
taboo/ceremonial house of niahosa clan/
extended family. In emoo no peisia, clan’s
elders host the ritual of millet harvest
(homeyaya) for enhancing the kinships be-
tween family members. They also invite
each other for participating in the ritual
from different clans and communities. In
the year-end warriors’ ritual (mayasvi) of
kuba, the leader along with elders and
members of clan would stand in front of the
deity tree (yono) in surroundings of hosa,
they dance in a circle and sing dignifiedly
toward the Father God (hamo), along with
god of war (i’afafeoi), god of house and
god of stove. In mayasvi, every member
re-positions his own role in social structure
(tribes, kinship, families, gender, age and
class.) To sum up, the living world of Cou
consists of several fields. Firstly, the heav-
en deities who locate in supernatural spir-
itual spaces connect by the ritual mayasvi in
the kuba with members of hosa. Secondly,
the emoo no peisia of clans or households
around the kuba comprise the hosa and
community. And lastly, clans govern their
common territory hupa. Based on these
three elements, the structure has become
kuba-hosa-hupa or cosmos of Cou. In the
perspective of Cou living world, Cou peo-
ples communicate with deities for norm in
everyday life, and their souls (piepia) be-
long to the mountain (hohcuby) after death.
Furthermore, kuba-hosa-hupa integrates the
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lifelong intergenerational education includ-
ing body and mind, birth and death in Cou’s
education meaning. Kuba-hosa-hupa is the
mean of Cou knowledge production, praxis
and reservoir, and it includes rituals, norms,
methods, skills, institutions of Cou’s soci-
opolitical life. Also, Kuba-hosa-hupa refers
to traditional ecological knowledge (such as
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the notions of celestial, season, species in
natural environment.) Finally, Kuba-hosa-
hupa draws an analogy with library and
living school for Cou, who learn in the kuba
of community, hupa to outreaching nature
and communicate with deities on the sky.
Kuba-hosa-hupa is literally the interweav-
ing process of living and learning.
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(Wang 2017)

Image 1. The structures of teaching space in cou’s living world

Kuba represents the supernatural and
spirituality knowledge of gods, ghosts, and
ritual of hicu (refer to both of Gods and
ghosts). Besides those gods in heaven, there
are others like god of lands (ak’e maeoi),
goddess of millet (ba’e ton’u), god of rivers
(engohcu), god of hunting (hicu no
emoukikieingi), and so on. When facing

these abstract/virtue beings, Cou people

devout themselves with awe and follow
their instructions through ceremonies. Cou
people believes they can only get reward
then be fed up through cautiously live out
every decent process when dealing their
livelihood like gathering, farming, fishing
and hunting. It is just as the old saying
goes: Do one's level best and leave the rest
to God's will.
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On the other hand, Cou males join
kuba in their childhood to learn to live in a
group, also they have educational training
there. It can be seen as traditional boarding
school (females learn housekeeping and
farming from elder females at home.). Ex-
cept learning ceremonies of kuba, songs
and moves of rituals, and the values and
attitudes toward gods and ghosts, the most
important trainings are the trainings of bat-
tling, courage, discipline, tactics, and lead-
ership. Then, they should listen to the elders
take turns in sharing myths and legends,
stories of bravery in hunting and battles.
And they should learn how to make tools of
daily necessities, hunting traps, bows and
knives, net bags, leather and leather clothes,
also doing animal anatomy. Further, they
should learn all kinds of knowledge of ag-
riculture. Kuba becomes a learning group.
Elders are aware in watching youngling’s
physical and mental developments and the
shaping of their characters. In order to have
younglings develop adaptively but lose
their confidence, elders avoid taking actions
as forcing them or hurting their self-esteem.
Finally, the younglings become a holistic
person who has the whole practical
knowledge of living to build a family and is
generous in sharing what he owns and
helping others in the village/community
with confidence, self-control, self- disci-
pline, and bravery. This holistic can take on
social responsibilities and become the true

and right Cou (cou axIx).

The teaching contents in kuba area
bounding. Elders’ repeatedly instructions,
watching and practices and the wrestling
battle trainings are the main. Outside the
kuba, younglings follow their parents to
their fields to learn farming, gathering,
fishing and hunting. The learning process is
from watching to assist to practice and to do
it by self. This education means to make a
holistic person in the end. (Figure 1.)

hosa is the treasure-house of Cou social
culture and village traditional knowledge
and wisdom. Every person starts life-long
learning from their clan to village and then
to the world of Cou. The knowing of village
is from one’s own family kinship to whole
and every villages. kuba is the central of
hosa. hosa connects the ritual houses of
five clans nearby as a community. The cen-
tral of every clan is the ritual house which
connects homes (emoo), training house
(hafy), (ketby),
(tvofsuya), and even chicken or pig house

barns bones shelves
(po’ovny) of families surrounds or in other
villages. Families, clans, and villages are
the space bearing every kind of living skill,
value of morality, and behavior standard
(figure2). Younglings can be nursed and

taught till they are fully grown.
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Figure 1. kuba boarding teaching content

Teaching & learning content

» knowing kinship in community and social
group

« discipline and obeying training

o team spirit education

» |eadership training

« body training and exercise

« tactics and village defense

» bravery training through wrestling battle

* peer playing

« value of social morality and taboos

e dream analysis and traditional medical
treatment

« gender division of labor and gender taboos

» character development

« self-discipline, self-control and offering
help to others

o lessons of creation myth, origin of living
beings and world view.

e Lessons of the history of migration, war
and hunting

» Name of landscapes

» Language and songs

» learning methods of every ceremonies and
harmonies of every songs

« learning methods of construction, agricul-
ture, fishing, and hunting and the making
and application of tools

» Making of weapons (bows and knives)

e Learning habits of preys, dismemberment
and sharing of preys

« Distinguishing edible animals and plants,
medicine and poison

e Learning astrology, meteorology and year-
ly lifestyle

» Daily production practicing

e Coming-of-age ceremony and survival in
the wild alone

(Wang 2017)

Photo 1. mayasvi ceremony of cou village, tapangs (2016 photo by author)

Note: kuba is behind the circle. The tree aside which has been pruned as a ladder for gods is a red
fruit fig tree. There is a fire pit at the central of ritual place. Families and genders fit its specific
place in the circle as the reflection of social structures. Village leader is the head followed by
elders and youth of every clan. The last part is female group.




kuba-hosa-hupa @ #3% % & & h & e gy F2 24 17

Figure 2. Value standard list of traditional education in cou

positive value

negative value

tasso Strong

keutiha Fearless

mealu Generousity
tmayaezoyu Obeying
tvaezoya Hardworking
luaeveica Perseverance
mau’totohungu  Smart
bocbochio Knowing a lot
ma’tutus’u  Clear thinking
tatontone Rich in knowledge
mateolu Sharp eyes

mateno Precisely shooting
peisyayokyo Quickness

gtyd Tough

maemayo Good at Hunting
suyaemi Bless by God of hunting
yulaly  Healthy

tmuseold  Good singer
moengd Beautiful voice
memealdedsvusvdty  Eloquent
einu Cherishing and friendly
meemzo Sharing generously

mom’ene Begging a lot
kiala Stingy
lue’amamza/lue’amamia Lazy
loete’e  Not fit

Yiangici  Crying a lot
pak’i  Evil

coeke Lustful

anpunpd  Flippant
’ohatmalu  Rebellious
thokeaind  Stealing a lot
leoknuyu Liar

totpiey Faking

meo’eoi  Stealing
peispopoha’o  Lumbering
mahtuyaesi Boasting
potfungs  Making fun of others
bitano Arrogant
maata’e  Showing off
mngai Ineloquent
masmoyo Timid
ngoheangy  Cowardly
nongonogno Dumb
longkeckece Ignorance
ti’eingi Invade and occupy

(Wang 2017)

hupa is the traditional realm which
last for generations. There are many kinds
of resources in the wild nature. Cou provide
their lively needed by gathering, farming,
hunting, and fishing in a distributive gov-
ernance and sustainable way. In the view of
nowadays education, the mountains and
rivers in hupa is just as the [forest elemen-
tary school] for Cou younglings. However,
it is not artificial forest or landscape. Even
more, there are no so called formal school
space, teacher and textbook. Gathering re-

sources is not reforming nature, it is a posi-
tive way to maintain the nature as untamed
and prime. Under this situation, the re-
sources can be sustainable. And only doing
that, Cou people can live a sustainable life
by sustainable use and sustainable govern-
ance. And it is the very value of sustainable
nature which becomes the methods and goal
of traditional education. That is to educate
younglings not to reform or destroy nature
for the sacrifice of the living of human be-
ings. And tell them to learn from the nature,
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be one of the natures. The nature is the ob-
ject to learn from also a partner to learn
with. In this vast living forest school, one
can truly experience and practice the nature.
Experiencing nature by seeing, listening,
smelling, tasting, touching, feeling, sensing,
and imaging; meanwhile, making toys out
of the specific animal or plants in the na-
ture. By practicing those activities, young-
lings are moving their every inch of muscle
and training their imagination. They can
also play many games and challenges like

climbing trees, gathering berries, setting
bird traps, swimming, playing bamboo
guns, playing children bows, spinning top,
playing bamboo pipe, and so on. There is
no books and pictures, but the contents of
learning from the nature are way more than
the content of any textbook can give.
Learning is by true experiences instead of
memorizing standard answer and examina-
tions. The level of the handling of the
knowledge is directly reflected from their

later working production and life wellness.

Figure 3. List of Nature Partners in Natural Learning

mazozoma ceoyu yuansou yoska haengu
Birds Bees Beasts Fishes Miscanthus
oazmu/oaima Teongo (honey bee) |voyz (flying yoskuazle (different names)
ei (Gray-cheeked ful- | ngei no hicu squirrel) (Taiwan shov- |cuhu (bamboo
vetta) hohcongyu no nghou (Tai- eljaw carp) shoot)
kuisnilu/pofngu -hof oya wanese ma- czou/ciou haengu
pipicou hohcongyu no caque) copi (Pulin river | peohaengu
feici -masu’so mituhaci loach) hipo (miscanthus)
lonkuyai hohzu/hohiu-tacvo *hi | kutipa (Siberi- | tfun’'u esme (dried mis-
tmu’eos hohzu/hohiu-faf’ohw |an flying tfieci (catfish)  |canthus)
pisu (Chinese hwamei) |ceoyu (hornet) squirrel) tungeoza (eel) |ngocngi (miscan-
feoc’u (Muller's barbet) | no snguca kuhku (fox) "eou (Sharp-jaw |thus flower)
keaciu ceoyuno- longku tei’i barbel) (usage)
siopcocw (black bulbul) | tamahuayz thoaceka sukasw# (Hol- fa’a (to eat bam-
puku (collared veiyo puktu (squirrel) [ land's crap) boo shoot)
scops-owl) Zuu mea hisi yoskezmakaci ya'eoza
pi’eo kukti (masked palm | phoi imachumu(liquid)
petako (light-vented beongo civet) yongo (crab) veingi (torch for
bulbul) hamswzya ta’cu (barking | kos oza lighting)
cii humsuya- no ‘ue deer) (shrimp) eps#ps# (exor-
veho moats nu snoo (otter) cism blessing
pnoi (goat) no’eoza (Water | ceremony)
keakya fuzu (boar) snake) su’tu (give sacri-
tfua’a (crow) ‘ua (Formosan fice to the land
s "eo (hamboo par- sambar) god)
tridge) cmoi (bear) vomy (millet
toevos# (Swinhoe's ceremony, nutting
Pheasant) grass means life
koio (eagle) of family mem-
Vit pit ber)
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mazozoma
Birds

ceoyu
Bees

yuansou
Beasts

yoska
Fishes

haengu
Miscanthus

fteeftee(Mikado pheas-

ant)
kaangi(raptor)

tomohva (marking
as preemptive
right)
sofu(rooftop)

yu pr(wall)
si’ngi(Broom)
teezo(harpoon)
feufew(miscanthus
arrow)

Figure 4. List of Learning Objects collected and played by Cou children

(Wang 2017)

Making of toys and tools — physi-
cal and body training

Collecting berries and
plants — experiencing the 5

Medicinal Plants

senses®
ploko (Fireworks) taumu/zocfu(Strawberry) otofnana (Poison ivy)
pliki (Bamboo toy gun) taumuengohcu "eu (varnish tree)
sibuka (arrow and bow) tahzucu/tahiucu feisi
pobake(arrow and bow) (Mulberry) piho (Stinging Nettle)
pacingko (Slingshot) etuu (Taiwan Loquat) cohu
h’oepona (Trap for capturing bird) | kaituons teezo
fsuyu no te 'su kupia yangce (Rattan)
feufew (Thatched arrow) fsoi evic’oeha
tavaciey yabku
yupeoesa ancuyu
yusunu (Top spinning) tbzko
euvuvu (Bagpipes) tokkeiso (passion fruit)
CuMat pono
yuhnguzu (Swimming) lahzmhzmia
yaayongo (Grabingcrab) h#nghzma
toalungu (Fishing) thovyucu
tufngi (spearing shrimp at night) cnguhu
mamtezoy# (spearing fish during veio
daytime) beahcitoce#mz
teezo fngehyo
cohu beiyahnge
yancu tavaciey
tif 'uf ucibuwVnu

(Wang 2017)

6 eyes for seeing, hands for touching& doing, body (tactile organ) for feeling and sensing, nose for smelling,
mouth/tongue for tasting, and brain/mind for thinking and imaging.
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IV.Concluding remark

This article reviews the context of co-
lonial assimilation education policy in Tai-
wan and the implementation of indigenous
education system by the new government
wishing to realize transitional justice, in
order to discuss the legitimacy of establish-
ing indigenous education system: first, the
article defines the meaning and nature of
indigenous education system in comparison
with international conventions, Taiwan’s
Constitution and education laws and regu-
lations, then to demonstrate the contents
policy
measures which contradict with the legal

and viewpoints of our actual
framework and apparently there’s no con-
sensus on the actual meaning of the Indig-
enous Education System for whether it in-
cludes both the General/citizen education
(—#x 2 F) and ethnic/tribal education (&
HZ F) or just the latter. Each way will
lead to a totally different policy which still
needs to be clarified. Secondly, by using
cou peoples as example, this paper exam-
ines cou’s traditional cosmos and the
knowledge systems lies within, the way to
construct cou peoples’ pedagogy, and the
implication of cou peoples or Taiwan in-
digenous peoples education systems which
the author emphasized more on the later
mentioned aspects.

The overall traditional education sys-
tem of the cou kuba-hosa-hupa is a holistic
education contains a complete system of

knowledge and language which integrates
and communicates with people and lives in
the world, also, it is a lifetime education for
each individuals and intergeneration as it
advocates physical exercise and spiritual
ethics and covers cultivation and education
of both body, mind and soul/spirituality;
moreover, the clan/extended family houses,
gathering house as the territory centers in
tribal communities, land, rivers, forests and
hunting fields are where people practice,
produce and store knowledge. The nature
itself is the school, and the elders are teach-
ers, both carry out the philosophy of ‘living
and learning’ with the nature and become
part of it. Learning nature's way, nature be-
comesthe teaching and learning partner;
both the teachers and students have the in-
ter-subjectivity relations and can learn from
practice.

The contemporary westernization and
modernization school education systems
actually cut off the organic connection be-
tween Cou people and their living world,
treating nature and land as property objects
or trading commodities, and gradually con-
fining humanity into the metropolitan space
and capitalism merchandises instead of nat-
ural environment. Therefore, rebuilding
ethnic relationship between man and nature
and sustainable conservation of the natural
environment would form a new educational
value. If the national education system is
still difficult to transform, at least we can
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begin with transforming the indigenous
pedagogy/education systems along with the
teaching methods, the Cou educational sys-
tem/cou kuba-hosa-hupa pedagogy con-
tribute as a model and founding ground for
future developments of Taiwan Indigenous
education system.
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kuba-hosa-hupa
a preliminary exploration of Taiwan Indigenous
cou’s cosmology and pedagogy”

tibusungu’e vayayana/ Ming Huey Wang
Associate Professor, National Taiwan Normal University

Abstract

As an Indigenous cou person, the author attempts to reveal the cosmology of life world
of cou (tsou, human) peoples, which he called kuba-hosa-hupa. These words of cou lan-
guage are the very keys to entering into their cosmos at three levels or spaces, these are the
unique socio-cultural community as the subject being, the land or territory as the living
space, and the invisible world of spirituality. These three spaces are different in nature but
inseparable and mutually including and constructing, organically connecting and spiritually
integrating in time. Kuba, or gathering house in core village, is the operation center for po-
litical, military, education, cultural, and ceremonial activities. Through ceremony of mayasvi
or war rituals in kuba, human community become unified, thus kuba becomes a linking node
to the hamo God or invisible world of spirituality; hosa, is the core or main settlement, and
affiliated satellite settlements are hierarchically scattered around, and hosa consists of kuba
as center and clans’ living houses with its taboo houses around. Through the ceremony of
millet harvest rituals in hosa, mutual relation of co-existing clans can be strengthening and
sustaining. Hupa, is the traditional territory for housing, cultivating, fishing, hunting and
gathering, hence to keep nourishing, stimulating and vitalizing the hosa community. And
also hupa become the home place that peoples’ identity attached to and rooted in. From the
other side, the author also sees kuba-hosa-hupa as spaces for producing, creating, practicing
and preserving cou’s knowledge, and as spaces for teaching and learning, in which lands are
the schools, nature is the learning mate, and learning is doing and living, and vice versa.
Thus kuba-hosa-hupa is a philosophical base for re/constructing cou’s knowledge system,
for re/building holistic education for fulfilling body-mind-soul of both individuals and col-
lectives, and ultimately, for an indigenous cou decolonizing and revitalizing pedagogy.

Keywords: Indigenous knowledge, revitalizing pedagogy, decolonizing methodology,
cou peoples, cosmology.

* tibusungu’e vayayana (Ming-huey Wang). kuba-hosa-hupa: A Preliminary Exploration of Taiwan Indigenous
Cou Cosmology and Pedagogy. Sinophone and Taiwan Studies (Volume 1) Indigenous Knowledge in Taiwan
and Beyond. Singapore: Springer Nature Singapore Pte Ltd. 2021: Vol (1), 35-54.
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#E# % , (the ebb and flow of tribal edu-
cation) [ % i 7 4T MR H E L HHE
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People, Mountain, Ocean: Oceanic Indigenous
Knowledge Systems and Scientific Inquiry

Huei-Min Tsai!, Syaman Lamuran?

' Professor, Graduate Institute of Environmental Education, National Taiwan Normal Uni-
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Abstract

This project "People, Mountains, Ocean- The Indigenous Knowledge System-based
Geography, Environmental Education and Scientific Inquiry capability building: Tao People
of Orchid Island an example" (MOST 106-2511-S-003-054-MY4) is the second phase of the
""Fish, Mountains, Ocean"-Indigenous Science and Environmental Teaching Methods-the
Yami/Tao of Orchid Island as an example” (NSC 102-2511-S-003-036-MY4)". The overall
research team explores how to build an indigenous knowledge system-based environment
and scientific inquiry capabilities for Indigenous students, and explores teaching concepts
and practical methods. The main research items include: (1) Explore the learning process and
model of Native Science and the Indigenous knowledge system. (2) Explore the marine In-
digenous knowledge system and the Tao people’s scientific inquiring ability to observe and
solve problems in the operation of the ocean and the natural environment, and link the rele-
vant connotations of Western scientific knowledge (astronomy, meteorology, geography,
earth science, physics, mathematics, biology, etc.), provide geography and environmental
learning materials and experience. (3) Cooperate with the Lanyu Indigenous Education Pro-
ject to jointly formulate courses, including the vision and curriculum design of the school
system; the learning field of the non-school system and the concept of "tribal classroom”; the
deepening of the scope and connotation of scientific inquiry. (4) International exchanges and
case studies for deepening quality education and sustainable Indigenous communities.

Keywords: Indigenous Science, scientific inquiry, Indigenous Knowledge System,
Tao/Yami People, Oceanic People
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Abstract

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 dif-
ferent 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://iknowledge.tw/) The main goal of
this research is to establish an indigenous-style digital learning platform. First, the environ-
mental knowledge base must be transformed into a geographic information database for fur-
ther 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) tech-
nology. 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 con-
tribute 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.

Keywords: Indigenous Geographic Knowledge, Digital Learning, Virtual Reality,
Augmented Reality, Geospatial Information, Virtual Tribes
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1. Introduction

Health science education can improve
personal skill in disease prevention and in
maintaining a healthy community. Howev-
er, few successful health science education
models have been demonstrated to be effec-
tive in sensitive populations such as indig-
enous peoples. Also, there are few success-
ful educational programs in tuberculosis
even though over 14 million persons are
estimated to have tuberculosis (TB). More-
over, TB has been the leading contagious
disease in Taiwan. The Council of Indige-
nous Peoples and the Ministry of Health of
Taiwan published that crudely the TB mor-
tality was ranked sixth for indigenous chil-
dren aged 1 to 14 years in indigenous
townships [1, 2]. Moreover, health disparity
of TB in indigenous children exists, since
there are children dying from TB in
non-indigenous populations, and the disease
is not ranked in the top 20 leading causes of
death for all children in the same age range.

The Permanent Forum on Indigenous
Issues, which was established by the United
Nations in the Global Indigenous STOP-TB
Expert Meeting in 2009, demonstrated nu-
merous obstacles in identifying and treating
TB in indigenous populations, such as the
shortage of medical resources, lack of
knowledge, poverty, and culture differences.
Hence, these risk factors make indigenous
people easily susceptible to TB3 [3]. To
overcome the lack of knowledge about TB, it

is important to develop an effective educa-
tional program that deals with TB prevention
for the Taiwan indigenous population, espe-
cially the children. However, indigenous
schools are in remote mountain areas, and
they often do not have teachers specialized
in health education. Moreover, the number
of teachers who are proficient in the indige-
nous language is small.

Therefore, we have developed an
on-line multimedia educational platform on
TB prevention for the Taiwan indigenous
children. Our platform is at: http://210.61.2.
8/health/.

2. Concept, Model and Method-
ology

2.1 Culturally inclusive multimedia
teaching materials of TB based
on multimediatheory

We have developed the multimedia
content based on culturally inclusive peda-
gogy. Culturally responsive teaching cur-
ricula emphasize the different learning
styles of students [3]. Culturally responsive
teaching responds to the students’ ethnici-
ties, cultures, and languages. Teachers who
use proper educational materials address
different cultural backgrounds to build
learning scaffolds for students [3]. One
conclusion from the Global Indigenous
STOP-TB Expert Meeting of the United
Nations suggested that the educational con-
tents of TB for indigenous populations
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should reflect the prospective indigenous
people’s cultural values, traditions, and
lifestyles. A few studies have demonstrated
that culturally responsive teaching can effi-
ciently improve indigenous children’s
learning effectiveness [4, 5]. Cultural cog-
nition and related student knowledge can be
improved simultaneously using specific
science topics to integrate traditional in-
digenous life experience into Western
knowledge systems [6].

“Multimedia learning” means learning
from multiple representations of the same
material, including visual and verbal ex-
planations [7, 8]. Multimedia learning can
assist learners in constructing knowledge by
following the following three information

processes [7, 8]:

Kapi
Cemas Th“ child _i:h
This fairy hel infected wi
m{:l;,ywictps “7 tuberculosis
good or bad hxck.

£X o

<> | TU-BODA WANG

Mycobacierium tuberculosis

a) The learner actively selects and connects
relevant pieces of visual and verbal
knowledge from the presented material,
and stores those pieces into visual and
verbal short-term memories.

b) The learner organizes those selected
pieces into a coherent representation,
thus “organizing the selected information
in short-term memory into a coherent
whole.” The coherent mental representa-
tion is called the situation model, which
is divided into two types: visually based
and verbally based.

c) After constructing two models, the learn-
er finally integrates those representations
to develop both visual and verbal con-
nections.

_ Muni : She is Kapi’s sistcrand helps
her brother fight the disease.

Saknlin

He is Mumi’s
classmate and
also encourages
Mona to fight the
disease.

Figure 1. The main characters based on Paiwan culture context.

Furthermore, based on Paivio’s dual
coding theory [9], learners process the in-
formation of multimedia learning to divide
two pathways: processing visual explana-

tion and processing verbal explanation.
Based on these theories, multimedia educa-
tional programs using words and images
simultaneously are more effective than do-
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ing so separately. The modality of present-
ing words as narration is better than that of
presenting on-screen text. Therefore, we
applied these theories when developing our
TB multimedia educational materials for
indigenous children of Grades 7 to 9. The
characteristics of the seven indigenous cul-
tures were included (for the main characters
of Paiwan, one of the tribal groups is shown
in Figure 1).

Regarding the script for the animated
material, we designed the main characters
to be interactive by including questions and
answers that encourage participation. There
are three main roles who are Kapi, Muni,
and Sakuliu, a fairy character named Cemas
(Eagle, in the Paiwan legend, who always
protects the Paiwan tribes), and a sacrifice
(Maleveq, who prays to the ancestral spirits
to bless the tribal safety), as shown in Fig-
ure 1.

Afterward, each production step was
reviewed by experts in the fields of public
health, education, and psychology, as well
as the tribal elders familiar with the Paiwan
culture and language. The websites with the
animation are as follows:

“Warriors vs. Tu-Bo Da Wang” (Pai-
wan language version)  https://www.
youtube.com/watch?v=pjyx-uzJ2YU (the
viewer count in 5/18/2014: 387)

“Warriors vs. Tu-Bo Da Wang” (Chi-
nese language version)  https://www.
youtube.com/watch?v=5htHz8QE200 (the

viewer count in 5/18/2014:2849)

2.2 Community participatory edu-
cation with local indigenous
tribal teachers

Since the availability of qualified
health science teaching is low in the remote
areas, we recruited tribal villagers to par-
ticipate as the seed teachers. Suitable seed
teachers were required to be familiar with
the local Paiwan language. The established
qualification criteria included retired health
teachers who had graduated from depart-
ments of nursing, public health, or social
welfare, indigenous language teachers who
possessed a government-provided certifi-
cate or DOTS workers who were serving or
had served as a priority. The NGOs, the
Health Tribe Construction Centers also as-
sisted in the training courses of the seed
teachers. After training and practice, poten-
tial seed teachers were examined by an
evaluation team composed of relevant
scholars and tribal elders familiar with the
tribal languages and cultures. Consequently,
following review, qualified persons became
the seed teachers of this course.

2.3 Outcome assessment of cultural-

ly inclusive media films with pre-
and post-course exams

a) Research ethics: The proposal of the
work was sent to Internal Review Board
(IRB) prior to execution of the project in
indigenous villages. In addition, town
meetings were called before initiating the
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science educational class on TB.

b) Participants: 127 indigenous Paiwanese
junior high students from grade 7-9
(12-15 years old) in Ping-Tung County
participated in our science class on TB.

€) A multimedia education film: “The War-
rior Flights with the King of TB” was
produced by a professional film compa-
ny. However, the script of the film was
designed based on our previous study,
assessing the proficiency on the TB
within indigenous villages. The content
of the film has four topics:

1) general knowledge of TB, 2) identifica-
tion of TB symptoms, 3) key knowledge
about TB treatment, and 4) myths about
TB disease in traditional cultures that
were learning index to set for the evalua-
tion purpose.

d) Proficiency evaluation test: An impact-
ed-based written evaluation test was
conducted to evaluate the effectiveness
of the multimedia educational tools. The
test was reviewed by five experts. A pilot
test was conducted with 78 students in
schools similar to the target schools, but
in different villages. After this some of
the questions were reframed as appropri-
ate. There were 11 questions in the final
test. Meanwhile, the animation was
dubbed in two languages.

e) Satisfaction evaluation questionnaire: A
process-based questionnaire was set up to
evaluate if the students liked the film.

The satisfaction questionnaire was based
on a Likert-type five-point scale scoring
system. There were 14 questions in the
guestionnaire.

f) Data analysis: Paired Student’s t-tests
and Independent T-tests were applied for
the statistics analysis.

2.4 Construction of a multimedia edu-
cational platform with cloud com-
putingtechnology

a) Cloud technology for education
Cloud computing is the evolution of

distributed computing and grid computing

[10]. The great computing system can be

partitioned into multiple independent virtu-

al machines, and as many physical servers.

The cloud computing service is convenient

for people without the experience of setting

up the server to build internet service, e.g.,

platform. It is also easy to quickly regulate

the computing ability and build a service
anytime [11]. Meanwhile, transferring the

E-learning system into the cloud will save

the cost of building and maintaining the

classroom [12]. We have used Platform as a

service (PaaS) [10] to build up our educa-

tion platform, the “Warriors vs. Tu-Bo Da

Wang” on the Hicloud service provided by

the Chunghwa Telecom, a local internet

service provider.

b) User interface
We developed an interactive learning

environment by using Hypertext Prepro-

cessor (PHP) language in the cloud server.
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The data obtained from the analyses are
stored in a MySQL relational database and
the webpage interface was built by PHP
language. The schema for the user interface
of the platform was shown in Figure 2 and

|

separated into two parts: one is the indige-
nous culturally inclusive TB education in-
terface and the other is linkages of outside
websites.

select your
own group

the action of
answer display

interactive
game

typing your
name

select
language

satisfication
survey

animation
playing

the TB
certification

Indigenous culturally inclusive TB education interface

O

Boundary1R

linkages of outside websites

The TB
information of
government

The TB statistics
offering by
government

%ming the education

Boundary2

Figure 2. The schema for the user interface of “Warriors vs. Tu-Bo Da Wang” platform

act workflow J

select your
indigenous group

typing your name

select your indigenous
I animation

animation playing

<<FINISH>> <<YES>>

certification of TB
knowledge
platform satisified
survey

TB interactive
game [R<ANSWER FINIAL>>

N

<<Np>>

l The detail of answer I

Figure 3. The schema of workflow of the “Warriors vs. Tu-Bo Da Wang” platform
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¢) Platform workflow

The learning workflow of TB
knowledge was designed and shown in Fig-
ure 3. First, the user of accepting this educa-
tion should select her own ethnic group and
then enter the name. The learner can start the
multimedia animation by selecting his/her
tribal language or mandarin Chinese. After
finishing watching the film, the system au-
tomatically goes to an interactive evaluation
system, with online assessment of TB
knowledge. If the learner answers correctly,
the system automatically goes on to the next
question. If not, the correct answer is shown
on the screen and then the system automati-
cally goes on to the next question. After
completing the evaluation game, the system
gives out a certification online to reward the
learner. The certificate can also be printed
out for the learners to keep.

3. Experiment, Simulation and/
or Analysis
3.1 Outcome assessment of culturally
inclusive films by pre- and post-
course exams
To evaluate the outcome of the cultur-

ally inclusive TB educational program, we
developed an evaluation tool based on four
major TB topics. The assessment question-
naire can be divided into four major topics:
general knowledge of TB, identification of
TB symptoms, key knowledge about TB
treatment, and the myths about TB disease
in traditional cultures. Table 1 summarizes

the outcome of the educational program.
Before the course began, the average scores
were set as baselines of 40.3+19.6 for all of
the Paiwan students and, for the respective
different implanting year, 44.1+15.6 for the
first year, 35.0£23.2 for the year after next.
After completion of the course, the average
scores increased by 32.3+23.4 for all of the
Paiwan students and, for the respective dif-
ferent implanting year, 31.1+24.6 for the
first year, and 33.9+21.7 for the year after
next respectively. All of the increases in
scores were statistically significant (p val-
ues ranging from .000 to ***). In compar-
ing between implementing first year and the
year after next, the increases were not sig-
nificantly different by using independent T-
test. Therefore, with the same curriculum
being implemented, the same townships
during? two different implementing years
still has significant learning effect.

We proved this course to have a highly
significant learning effect on improving the
understanding of TB among indigenous
students from Grades 7 to 9. The assess-
ment results indicated that the students
from implementing first year and the year
after next improved significantly in all four
topics (***). Independent T-tests showed
no significant relationship (p > .05) for dif-
ferent genders. In other words, this Paiwan
culturally inclusive curriculum of TB can
be provided to all indigenous Paiwan stu-
dents irrespective of gender.
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Table 1. Results of tribal indigenous students from Grades 7 to 9 under different teaching

versions
_ T M
Score / items Total (100) knowledge of cation of TB -
B symptoms about TB  the traditional
treatment culture
(4/18*100) (4/18*100) (7/18*100) (3/18*100)
Total (115 persons)
Mean£=SD  Mean+SD Mean=+SD Mean=+SD Mean+SD
Pretest 40.3119.6 7.8+5.1 10.0+6.4 15.74+9.0 6.91+5.3
Posttest 72.6+20.0 14.8+6.0 18.0+6.0 27.1+85 129+4.6
Degree of 32.3+234 7.0+7.4 8.0+7.4 11.4+12.0 6.0+5.9
advancement e . ek e S
p valuea
First year (67 persons)
Pretest 44.1%15.6 8.5+5.0 11.4+6.0 17.2+8.0 7.0+4.6
Posttest 75.2+20.3 17.1+5.1 18.7+5.7 27.2+9.1 13.1+44
Degree of 31.1+24.6 8.6+7.3 7.2+7.7 10.0+12.7 6.1+5.7
advancement e . ek . S
p valuea
The year after next (48 persons)
Pretest 35.023.2 6.9+5.2 7.9+6.5 13.4+9.8 6.716.3
Posttest 68.919.1 11.7+5.8 17.0+6.5 26.7+7.8 12.6+4.8
Increases in 33.9+£21.7 4.7+7.0 9.1+6.8 13.5+10.6 5.916.2
score *k*k *k*k *k*k *k*k *k*k
p valuea

2 (*p < 0.05, **p < 0.01, ***p < 0.001)

3.2 Process assessment of culturally
inclusive multimedia content

To evaluate the process of the cultur-
ally inclusive TB educational program, we
developed an evaluation tool with three
major TB topics (see Method and Research
Materials, “Development of the assessment
tools”). Table 2 summarizes the impact of
the educational program.

The average overall scores of student
satisfaction with the courses in the Paiwan
versions was 4.48 +.58. In addition, the

average score of student satisfaction of the
two implementing years were 4.52 + .53
and 4.44 £+ 63. The total

Comparing between of them, the course

score was 5.

satisfied scores were all substantially high.
The questionnaires on course satisfaction
were divided into three sections: course
design (with an overall score of 4.54=+.61),
teaching style of the seed teacher (with an
overall score of 4.52+ .61), and learning
effectiveness (with an overall score of 4.45
+ .73). Satisfaction was also extremely
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high for all three sections. Comparing be-
tween the first year and the year after next,
there were no significant difference of sat-
isfactions for overall and three divided sec-

tions. In summary, the multimedia teaching
materials for Paiwan cultures were well
accepted by the Paiwan students of Grade 7
to 9.

Table 2. Satisfaction analysis results of Paiwan students from Grades 7 to 9 under different

implementing year

5 points of each ques-

Seed teacher’s Learning effec-

tiona / item(persons) Total Course design teaching style tiveness
Mean—+SD Mean—+SD Mean—+SD Mean=+SD
Total (115) 4.48+ .58 454+ .61 452+ .61 445+ .73
First year (67) 452+ .53 4.54+.60 457+ .57 4.48+ .64
The year after next (48) 4.44+.63 4.53+.62 4.45+ .65 4.40+.83

@ Bpoints:Strongly satisfied, 4points:Satisfied, 3points:Neither satisfied nor dissatisfied, 2points:Dissatisfied,

1points: Strongly dissatisfied

DEC HHIDEC THIDEC HHIDSC HHEDRC HHIDEC TREDEC THEDEC 11103
e e e

(s | ==

Figure4. The Paiwan culturally inclusive multimedia film with the dubbings of Paiwan and

Chinese

3.3 A viewer analysis of the on-line
multimedia platform

After validating the culturally inclu-
sive multimedia, we have set up an on-line
educational platform with cloud technolo-
gy. The on-line education session is started
by a user typing his/her name and selecting

a version of the multimedia film, with one
of the tribal languages or Chinese (see Fig-
ure 4). The viewing time is about 20
minutes. After viewing the film, the session
automatically enters into an interactive
evaluation during which the user is tested
for his/her knowledge about TB (see Figure



208 RAAPEHRTIELE T AL

5). If the user had entered a wrong answer,
an on-line correct answer would show up
on the screen, which could enhance the ef-
ficiency of learning by giving out the cor-
rect answer immediately. For a period of
about one year, we had analyzed the distri-
bution of the user tribal culture background
(shown in Table 3). Amis and Tayal groups
have higher viewer numbers, since we had

B AR K
H%%"z,ﬂﬂ*#zé’)'#‘ ?

B RATER-LEA
A EwEEh] - AR RRENKT
WG o AR RS

LS

asked some of the health promotion centers
in the Tayal tribe to participate and the
Amis group is the largest tribal group. The
results suggested that community participa-
tion via health promotion centers is an ef-
fective approach to promote the awareness
in the mass.

C MR v ek

A

o

Figure 5. The user interface for the online interactive evaluation system

Table 3. The distribution of user’s trial background

Tribal Groups Amis Bunun

Paiwan Seediq Tayal Truku

Numbers of vewers 111 16

25 29 117 12

3.4 Outcome assessment of platform
with imbedded questions

In order to assess if the on-line plat-
form was effective, we imbedded a set of
11 questions. They are listed in Table 4. For
the interactive brief section, a ques-
tion-and-answer game was incorporated to
strengthen the participants’ impression of

the course, in addition to the animation

used as teaching material. The purpose of
producing the interactive brief was to have
the trained seed teachers, after showing the
animation, engage the students with ques-
tion-and- answer games to interact and col-
laboratively reflect on the materials, and to
embed TB knowledge into them and help
them re-evaluate their misconceptions of
TB. Based on four topic constructions of
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the teaching materials, 11 questions were
designed for presentation (Table 4). The
teachers could share more related experi-
ences and allow the learners to interact with
one another.

Furthermore, the trained and certifi-
cated indigenous seed teachers familiar
with the local indigenous languages used
the teaching materials and led the students

Table 4. The items in the interactive brief

to course completion.

In Table 5 the analysis on the per-
centage of correct answers from the users
is shown. After viewingthe film, for each
question, the percentages of users with
correct answers were all higher than 60%,
except for the first question (Can all TB
patients infect others with this disease?).

. Four Topic
Questions: Constructirc))nsa
1. Can all TB patients infect others with this disease? 1
2. Is coughing for more than three weeks consecutively considered a 2

symptom of TB?

3. When TB symptoms disappear, is there any need to take TB medication? 3

4. Can TB be caused by smoking excessively or excessive alcohol con- 1

sumption?

5. Are DOTS workers good helpers for caring TB patients? 3

6. Is it easy to contract TB through aerosol droplets from infectious TB pa- 1

tients?

7. Must people who come in contact with TB take contact examination to 3

protect themselves and patients?

8. In order to encourage the indigenous population to receive treatment for 3

TB, are small incentive bonuses given to them after they are cured?

9. Can herbal medicines commonly used in tribes or referred to in legends 4

cure TB effectively?

10. Will people who come into contact with TB patients communicate the 3
disease to others if they test positive for tuberculin during contact ex-
amination?

11. Should TB patients who are still under treatment avoid attending tribal 4

rituals as a way of demonstrating their love towards other people in the

tribe?

@ The four topics of the general knowledge of TB are as described: 1. The topic on the identification of TB
symptoms, 2. The topic on the important information about TB treatment, 3. The topic of themyths of TB

disease indicates 4.?
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Table 5. The analysis on the percentage of correct answers about the interactive brief from

the users

Question Total participants Participants Percentage of correct

number answered correctly answer
1 32 19 59%
2 26 19 73%
3 28 19 68%
4 28 18 64%
5 22 15 68%
6 26s 18 69%
7 28 20 71%
8 23 16 70%
9 22 15 68%
10 24 15 63%
11 28 20 71%

4. Conclusions
We have proved our designed on the

workflow of the course and the content of
the multimedia film are very effective in
improving the understanding of TB
knowledge among indigenous students
from Grades 7 to 9. Independent T-tests
showed no significant relationship (p
> .05) for different genders. In other
words, this Paiwan culturally inclusive
curriculum of TB can be provided to all
indigenous Paiwan students irrespective
of gender.
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nous ChildrenBased on Cloud Computing
Technology®
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Abstract

Schooling in a remote mountain area is a challenging issue because of the lack of
teachers and technological resources. To overcome these challenges, a multimedia
e-learning platform based on cloud computing technology was established. Our on-line
multimedia contexts were in seven different languages, including mandarin Chinese. It is
used for tuberculosis prevention education. Our platform can be easily accessed by indi-
vidual teachers or students. 310 users had used the on-line platform. Furthermore, the
multimedia films had been viewed by 901 users. To evaluate the effectiveness of the
platform, an interactive assessment was imbedded. Also, the culturally inclusive content
were tested off-line for its effectiveness by comparing learners’ scores from pre- and
post-course exams. Our results suggested that the culturally inclusive multimedia content
is effective and the cloud computing educational platform is an effective solution for Tai-
wan indigenous children in remote mountain areas.

Keywords: Education, E-learning, Health science, Indigenous culture, Tuberculosis
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RERBEXEE ()

B EMEAR T

SHER

XA P i

HETHEMS

BEEBHEAGRE (1999) # R HEM
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HE - REET
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CEHERE AR RE
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E-ATE

"MUSIC st EFr R &k WM g ~ K
£ B fn i E KA E (museum, uni-
versity, school, and indigenous communi-
ty) Z#EFME BIRUARED -
ANBEMA~ ANBEHE - ABER - ARE
Ve AR R WA B R - Fe b - AR
REEET AWK AERE  Kr 3%
EEWMER BRI ERERNKFR
HoEMERFRERT - BEERE
FROKBEBRREBE -

BEREeREHEHBFT L KSR
RUWIF W BARELE SRR
R R  Ea L e & e ol
HEREHz— WMEWNCHAHEER
RS LK BRAT Lo R (AT
BB E A FEREZEE 2016) - A7
BB RN R A HERBIRESE
TR R R BB R BRI B R E D
BUk#tz LB ERERKER - &
REHEREREET WX HAEFERAAY
Be BETAKFRREFCEFRHANR
EREEF -

A EVUEWNWEERKAZESR
RE 5 DL AR ROk K 5 3R o ol
WA BAFRRFAARERERKRNE
B FRAR - SRR EREERE AT LE
ez K BEBRAE R AHTRAFHERY
BH MUBRTERERGBZELERAERE
WS AR ERARE AR E R LS
ST AL B B 5 T K AR 8 A i SO
LR -

B bl T AERRNE ) R
B9 TR A AR TR
— ~ Sc#&38 & %A (Education for
Sustainable Development, ESD)
KGR 1980 FHEE THRH
REREF ) RE - 24 2002 F£H 4B
RETAFBRHFEE REAH
BRAALAZEERFRERT HEX
feAn e = fE & 1 > BUKFBRBH =
HTEEARRHEGZBE -£RENE
R EARRETRRNE S MEHEF
WAE > FIERE - HEeRBENAKEE
B-BAMeRFOHFLIHERERAE
AERREFTREEHE LN TR
wmAE o REEMNAEZERXRANE
o ARBRESH T REFE AT
BEHH MABBREREAFERR - K
BHRRAAEHRELRER  BEFRLE
Rt B4 - REEDE KRR FRULRA
B HEEBRENAEE - RREH
P RAAR R A~ NS N A
ARARBFFR(EXSE WEH 2011) -

Bl AR-BH el thEBEERZ
R # B & (USDA, 2011)



MEEY AR NP2 REEATSE R KT R 2R 415

AHERAE 1 2 ABFRRHAH
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o FHAREREEMEMT B EEE
BRWEAN G  RALEREEREA T
Rk B BIREARH  ABAE R
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TRERBENER WA e - BEHR
ok RERFE 2 MM E KK W H %
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A P90 EAEBRREFK  EAHE
X REAKA o

EEHRRFERAWLY KRG M
B KEZBFERWEEAGE LW
FEREe HURFTHLZDAMNEAR
ARG BLR  HHE - B
RE-UNHERE LAEHEHRGRE -
R - BFEEXLHAN > RERXL
HEARTRB B > BEMHE > X
e ALl > #ELFTEHE - AD
SRR EEETALEUEA - ERIDEF
EXVUREAEFTEEZHERBAR
HEAMMEE T RFEHAERE
B> ZHAGMRTERGEERIME
HE - AFEUNRBBRRAKEBRMN
oo EAERENEELEREET
U F AN LA B S MR ER o A R
HENHRERE  LEFWRE FFEA
FEER XHEAATEHEE -
R > B2 B KA SO A BB B

B BEEARGFERERMGEHZT B
fEALE A F R KGR R EAZ -
=~ HBBEA B E 4 (Science

Learning Ecosystem)

ARASZE—ELRBRERNAL  —
EARMERARATHE TRETRASE &
AR ELEWMGF EBE 205 &
RAZERCHEAEAEHRLE
(Mahonge, 2010; McAslan, 2010) - i &
ZHERNELEHNZEE  OHEERR
7 -HEEHE  LEEMAEERE
( McLeroy, Bibeau, Steckler, & Glanz,
1988; Hannan & Freeman, 1989; Klijn &
Koppenjan, 2000; Brown & Keast, 2003;
Dale, 2003; Hudson, 2004; Winch, 2012) -
B E R B e BB oA T A Aw
2 %% %% (system-wide approaches) -
wAE R B & 2 4R (Falk, 1976;
Morin, 2011) - B AE &R A AER R ER
( Mahonge, 2010; McAslan, 2010) UL k&
FRAP T REHEHTERNALER
(Falk, Dierking, Osborne, Wenger, Daw-
son, & Wong, 2015) - DL A& 4H A& P 3 A
SMERR B BRI - LR RAE MW EH
M- BENEDHR T HEHE, LE
ARAGEREBUENKR > AWLEHE
$hRE A (f B  2016 5 5REF S 0 2004)
kR H (& B %2004 &% 2004 ;
BHFH - RYIE 2004 B IE - RIEF
2012) AABWHR °

B AR EBNEETLERAAR
('science learning ecosystem ) =& 1t [& # #i

REFFHABARBHLELE LTS DL
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BE R FAEE  BRHE IR
HELWHEETERTE (Fak &
Needham, 2011; Corin, Jones, Andre,
Childers, & Stevens, 2015) - £ iE 7 @ H
WEHEN (Fak et al.,, 2015) #HEg 4
( Falk, Randol, & Dierking, 2008 ) ¥ #f R
R MR R T ERR AT IEH
X STEM sR4EH BB XA fl & & w#
£ i 5 3 &% ((Falk, Staus, Dierking, Penuel,
Wyld, & Bailey, 2015) ; Azt E £H AW
MABH HELVLRAARERNEH
SHEHg EeLMABTWER L3
BXALE RRB B 2 T BHEARHK T

BB AR Al A RE N
BB EIH &Ko ARE &R
A BERE A E S A S K
BN R A R OR R T B R ALK (B E
HE-FHE -REY - FEE216) -
A EMNERAGFEETH AZ A A
Ao NikEeRKREERKET RS
B~ RE -~ &~ WHE (museum,
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nity) #9E R > i MUSIC & fE# K >
BRSO TMUSIC A&
BEHERRK, " WTHEH2HT -

MUSIC # 22 B4+ &4 4%

B2 MUSICH&8F4wkA% (% E Bronfenbrenner, 1979)

Bronfenbrenner (1979 ) £ I By 4 & &
HEREHALTRANARHEAELY
g DARNEERA L EERHART
HEGRMPE  MEIE—AWZHEL
SRS RBEAK - HEAZ L BN
Tish R A= DANRA EEES
EHmiRGHER  HEBRERAALEY

FoOWMAR  BMARLEAT L EW
B - 3o Ak HERA MEDF )
WEAGE  HRAA: REEERNE
AR - AFEUER ONARKR) HE
(S AB) WER AT > W EE
HERYEMRE (FARA) WER - E
RELRHEARERAFLIEATRE > M
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BE LA IR - B RE A EE
BB MK EHE (Falk, et al, 2015) -
BEERRIEEARFEGHETHFNR
BER - WHEEF - ANER - EARKE
¥ & B % (Griffin, 1990; Robbin & Coulter,
2002) - DA EFWNE IR AD 0 BRER
BELE (KAK) EREERETAEX
LEERZEBWE S > SEE AR
ARE—EHEEYE  EHCBEREE

Rkmmis T HEHRMRE  ZRABH
BEUEATE (RHE 2014) -

2 T MUSICH} BB E £ S22 F 4%

A ETMUSICHELZT £ R A
W ARG R SR KR8 BRE
R E = AR T F R 3R st
HHHARRATERTZ AR EFEw
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HeE (M) PEMESA U E DL AN B E WY 6
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HEREAR R
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B SRR E RN T E AR E
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BB ARG ERE T HEELE
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HEFTEBREAEFAKFARRNEET
N DRUEKBETWESREREREL

HBZEWACERE  EEELEER AT
fLwy sz R4 FEZERIRRERE
W7 R - B 0 BBRAKHRRE
R LREE R UAHE - AR FI B2 B X
BXEEWEARENAFERAETNN
%o BIKHREAEEWSULRERE -

R ERBERRE R RRENHAR
EHESMEAERNE ERERTE
1% # 3w ( Streubert-Spezial & Carpenter,
2003) - EEATERGRA W ZoHH &
FMATHHWEW WA LEXFHETEL
WMEZ THRTHARZGENEERS
G EATHR X HB U H B R
o o B 1F 2 57 535 P o AR A E R Rz B
R R R R A A A A R
FHHASZREHRE R BESFEE
I Tt F R W R KA B X e
o] SRR 4 (L5 Bk W IR R R FE 2
iR AR R RENE S
AL RpBEYEHEAWBEREZF T
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R T LA ~ BAR S A RAE - DL
7 {8 B %% R T % Bk B R K - calakebe f&
BHRWKEARES > 2 A EE N calakebe
o — f By calakebe o B A B A — R 8
calakebe » ¥ E 1y calakebe % ¥ 4 T2
W— X EERKR - EIAKENER L >
— A EFHRAEBRAR  AEETEN
carekebe H{/k > i — % calakebe B F H
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Integrating Pictures books with early childhood
mathematics concepts for indigenous Children:
practice and reflection”

Mei-Chih Hu
Assistant professor of Department of Child Development and Family Studies,
Tzu Chi University

Abstract

Indigenous students generally have the phenomenon of low learning achievement. Es-
pecially, the learning of mathematics is obvious far behind the other students. Therefore, it
has been an important issue which academic community and educational field have tried to
explore the factors of the indigenous students’ low learning achievement and to propose
concrete projects for further assistance. Pictures books have been integrated into children’s
daily life and learning activities in early childhood education. It is also often used to promote
young children’s learning of mathematics concepts. The aim of this study was to find out the
mechanism and difficulties which in-service indigenous preschool teachers have tried to in-
tegrate pictures books into early childhood mathematics concepts for indigenous children.
There are sixteen focus group participants who are respectively 3-4 ~ 4-5 -~ and 5-6 years old
indigenous township preschool teachers. The results indicate indigenous preschool teachers
believe that it is a feasible and important issue to conduct pictures books with early child-
hood mathematics concepts for indigenous children. But, it is difficult to find out teaching
materials of picture books which are appropriate and related with indigenous culture. On the
other hand, indigenous preschool teachers have limited understanding of teaching and learn-
ing in early mathematics concepts and can’t put these concepts into good practice with the
approach of culturally responsive teaching. Base on the results, this research provides some
reflections and suggestions about integrating picture books into mathematics teaching with
indigenous culture in the future.

Keywords: Truku, picture books, mathematics concept, township, young children
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