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Abstract

Cultural Identity

This study aimed to create a place-based education that integrated science, technology,
engineering, mathematics (Bybee, 2010) and arts (language and myths) around the
investigation of river ecology and traditional practice of water use, and also to explore the
opportunities it creates for the development of indigenous students’ culture identity.

Culture is “a complex whole which includes knowledge, belief, art, law, morals, custom, and any
other capabilities and habits acquired by man as a member of society” (Tylar, 1871). And, language
is “a part of a culture and a culture is a part of a language; the two are intricately interwoven so that
one cannot separate the two without losing the significance of either language or culture” (Brown,
1994, p. 165 ). Losing a language means losing a whole culture and knowledge system (Hinton,
2001). Language is considered an important part of our sense of who we are, of our identity, so that
to recover a language is to recover an identity.

Introduction
In the society, language creates shared meanings and plays an important role of
development of collective and individual identity (Hamers & Blance, 1989). Around the
th
end of 19 century, Taiwan underwent rapid changes of regime which had a tremendous
impact on the life of indigenous people, such as the loss of their languages, cultures, and
knowledge systems. Nowadays, most indigenous schools do not integrate such knowledge,
which leads to an intergenerational gap in the knowledge and practice of indigenous
culture and language and the loss of culture identity. Thus, the revitalization of indigenous
culture and language is critical for its sustainability. Indigenous people traditionally pass
their knowledge and values through spoken stories and myths, therefore oral tradition
should be included in the revitalization of the language and culture. The aim of language
learning of this study was not teaching students to speak Rukai language fluently, but
expecting them to understand the meanings and values of language related to a social
activity or an object.

Community-based participatory action research method
Community-based participatory action research promotes social action through three pillars of
community, participation, and action (Huffman, 2017). Throughout the study, the community is
actively involved and fully aware of the research processes (Hill & Mullet, 2000). The community
members involved in this study included one culture teacher, one science teacher in the targeted
school, three indigenous science education researchers, and several Rukai elders who have profound
knowledge in the Rukai culture and are fluent in the Rukai language (Fig. 1 and 2). The participants
of this study included 9 upper elementary school students who aged between 10-12 years old.

Place-based Indigenous STEAM Education
Place-based indigenous education was used to integrate the local environment, culture
and community resources (Knapp, 2005; Smith, 2002; Sobel, 2004) to strengthen students’
understanding of their community and cultivate their personal connections to the place. In
order to practice the place-based education, the curriculum was co-developed and cotaught by several different groups of people from schools and local community.
The concept of STEM education was first time introduced by National Science
Foundation, US in 1996 to develop students’ skills in science, technology, engineering, and
mathematics, including computer science (ED USA, 2021). Its goal was to prepare youth
facing an ever-changing, increasingly complex world. STEAM education infuses arts into
STEM with design principles and encourages creative solutions (Bybee, 2010).

Fig. 1 The Rukai elders involved in this project

Fig. 2 The community gathered to consult the elders about the local fish

Research setting
The study took place in a school situated in a
Rukai indigenous community in Pingtung,
Taiwan, near the headwaters in the southern
end of Taiwan’s central a range.

Intervention Program
In this study, we integrated Rukai culture and language into the the arts
in the STEAM education, to introduce the lifestyle of their ancestor
through words, stories, and activities. Our place-based STEAM
education guided the students to think critically and use engineering or
technology in innovative designs or creative approaches to solve realworld problems found in the local context.
Fig. 5 Lesson 1

Fig. 4 Framework of the place-based Indigenous STEAM education program

Fig. 3 Map of Taiwanese Indigenous People
(Council of Indigenous Peoples)

Data Collection and Analysis
Teacher observations, student work, and
interviews were collected to examine the
change in students’ understanding of river
ecology and language and cultural identity.
Since“ culture identity “ is not something that
could be quantified , we used qualitative
methods to analyze these data. This study
aimed to see the changes in thought and
behavior of students during the processes.

The intervention program consisted of 4 lessons. Each lesson opened
with a cultural story or a myth to set the context of the STEAM
knowledge on river. Rukai language related to river ecology and
mythology were embedded in the stories and myths. The curriculum was
co-developed and co-taught by the participants as mentioned before. The
themes of the lessons are as following:
1. Introduction of different kinds of Rukai’s fishing tools (Video 1).
2. Practice the knowledge of a traditional way of fishing by setting a
traditional fishing tool (valranga) in the local stream (Video 2).
3. The beauty of “balance” from the Rukai perspective.
4. The beauty of ”balance” from the perspective of modern science.
Please find the videos about the program at the links below:

Fig. 6 Lesson 2: Fishing with Rukai’s traditional fishing tools
(rumuku, salrakukwilane, and valranga)

Fig. 7 Lesson 3

Video 1: Rukai’s traditional way of fishing (wadrapulu)
https://youtu.be/AoYjIpd7p4k

Video 2: Setting a traditional fishing tool (valranga)
https://youtu.be/Y-W9BDzbwRM
Fig. 8 Lesson 5

Results
Based on the results of observations, student work, and interviews, the findings showed that
the students had gained knowledge of the river ecology, traditional practices of water use, and
related Rukai language. When students were asked what they remember the most and why so
after these courses, though every student might not have the same answer, they had positive
feedback for both of knowledge that was the focus of this study and their impression of their
culture. For example, after learning about how their ancestors use resources in the nature to
make a living in the past, student B expressed more enjoyment in and appreciation for the
nature, “the river we went today was very nice. There were also mountains and grass”. Students
L, K, W all noticed how and why to set a fishing tool in a certain way. Some of students like
Students S and K demonstrated more sense of connection with people and the, “I like the most
when we were helping each other to set valranga (using the Rukai language for the fishing tool),
and the water of the river was cold but my blood was boiling cause everyone worked so hard”.
Student K mentioned, “I like when we all worked together to set fishing tool, valranga (he as
well used Rukai language), because it helped us to know how to do it, and it also helped us, the
offsprings of Rukai, to understand the way it was”.
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Fig 9. A collection of students’ worksheets

To sum up, the STEAM education strategy certainly has simulated students’ interest towards
Rukai’s river ecology and mythology. Throughout the program, students were able to find their
culture identity little by little through puzzling a complete picture of a traditional tool. Language
and myths about theses fishing tools become a part of who the students are, their cultural
identity.

Conclusions
The learning strategies of the place-based indigenous STEAM education lead students to
think and speak the language that contains the values or perspectives of their own community.
These lessons serve as examples as how to integrate Ruaki culture and language with multiple
subjective areas. Students have more opportunities to learn the Rukai language and culture in
a contextualized and meaningful ways, as how it was done traditionally, through stories and
practices. To have a longstanding effect, This study suggest that the indigenous STEAM
education curriculum should develop into a year-long curriculum that allows for effective
cultural continuity of river stewardship and the fortification of of students’ cultural identity.
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