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Abstract 

A.s 11 110n-i11dige11011s science edurntor, I hare embraced tile idea of critical reflexire practice in order 
to be more responsire to the cultures a11d rnlues of my Pasifika stude11ts and to become more incfusi,·e 
of their indigenous knowledge::.. /11 this article I share three 11·ays I haw negotiated the incorporation 
of Pasifika ,·alues and knml'iedge into my teaching, based 011 my doctoral journey. Illis work is stilf in 
progress . ./1,{Y research uses both Grounded T71eory and Pasifika (partirnlarly Tongan) methodologies 
to e.1plore successful To11ga11 st11de11ts' experiences and ,·ie11·s of their secondary schooli11g e.1perie11ce 
in Aotearoa ,Veir Zealand, Tonga and at 1111i1"ersiry-lerel science studies lerel in Ne,v Zealand. Three 
examples show how data from my study has shaped my teaching practice. I co11te11d that i11 order to 
impro.-e the quality and equity of uni,·ersiry science teaching, it makes sense to utilise the rnlture of 
studellts who are stmggling in a system dominated by a different 1rorld1·iew. 

Keywords 
Science, indigenous science knowledge, Tonga, Pacific, c1itical reflexive practice, telliary 

Introduction 

Formal educational outcomes of Pasifika learners have been of considerable concern since the late 
1990s (Samu, 2013). The Education Review Office (ERO) has argued that, in terms of educational 
dispa1ities, ·'students most at 1isk of not succeeding are Pacific" (Education Review Office, 2012, p. 
4). Despite numerous targeted policies and initiatives, such as the Pasifika Education Plans (PEPs) 
developed by the Minist1y of Education (MOE) (for example , Ministry of Education, 2015) to address 
dispa1ities across all levels of the education system, recent evidence indicates that there has been very 
little shift in Pasifika academic results (Education Review Office, 2012; May, Flockton, & Kirkham, 
:?:016). Although national educational policies (such as the PEPs and the Tertiary Education Stiategy 
[TES]) direct imtitutions to be more inclusive of Pasifika cultures, languages and Pasifika 
communities, curricula, pedagogical approaches and organisational cultmes continue to reflect 
predominantly 'western' values, knowledge and approaches. These often ignore the heterogeneity of 
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96 Sonia Fonua 

Pasifika peoples (Samu. Mara, & Siteine . .2008). In this paper, I outline how I have used my doctoral 
research to inform my critical reflexive practice (Cmtliffe, .2004), in order to be more responsive ro the 
cultmes and values of my Pasifika (and other indigenous) students and more inclusive of their 
incbg:enous knowledges. I underpin this process by acknowledging that Pasifika students are constantly 
negotiating: the often conflicting: demands of formal western education and their own cultural 
understanding: (Thaman, .2010). I share three examples that reflect this point: two relate to assessment 
and one to the delivery of comse content. I ch-aw on Thaman's (2003) arg:umeut tl1Rt the inclusion of 
indigenous knowledge (IK) "usually results in mutually beneficial collaboration between indigenous 
and nonindigenous peoples, and improves their treatment of each other as equals" (p. 11). This creates 
a space for students to identify \\,1th, and de\'elop within, their cultural understandiug so that they are 
empowered to reclaim and (re)presem their IK, ct!.ltme and values. This makes subject content more 
relevant and rdatabk to them thus increasing their engagement with the course and their identity as 
incbg:enotlS learners. 

Science achievement, participation and Pasifika students 

Like nm1y other OECD nations, science, as one of the STEM subjects, is considered vital for the 
national economic development of Aotearoa ~ew Zealand (MOE & :1\-IBIE, 2014). Science education 
pathways through secondary and tertia1y education are anticipated to enhance scientific literacy, so to 
better address the socio-scientific challenges of the future (Coll, Dahsah & Faikharnta, 2010). Yet 
international research indicates that fewer young people are studying: science or pursuing science as a 
career. leading to an increase in scientific ignorance in the general populace (Osborne, Simon. & 
Collins, 2003). In Aotearoa Kew Zealand, Pasifika students are taking fewer science comses than 
other ethnicities (Turner, Irving:, Li, & Yuan, 2010). Further_ research evidence indicates that most 
Pasifika students who do take science are w1derachieving relative to their peers (Telford & ~fay, 
2010). Not engaging or not succeeding in science has major implications for Pasifika students in terms 
of employment oppo11unities, income and the ability to solve problems in theil own conununities 
(Samu et al., 2008). At the same time, it is indicated that by 2051 one in five children in Aotearoa 
New Zealand \\ill be a Pacific child (Samu et al., 2008). This figure alone should provide fm1her 
impetus for increasing our understanding of how to engage Pasifika students in science education. 

At the tertiary level, although more Pasifika students are leaving: school with University Entrance 
than in the past, emolment rates are still lower than their non-Pasifika peers. There are prop011ionally 
more Pasifika in tertiary education than in previous decades - in :2014, 28.44 of 18-to-24-year-olds 
in tertia1y qualifications at Level 4 or above were Pasifika (Education Counts, 2018). More Pasifika 
are being retained and are gaining tertiary qualifications. However, these improvements mask the 
fewer number of Pasifik.a students enrolled in the university system, an issue of concern that previous 
researchers have also raised (Benseman, Coxon, Anderson, & Anae, 2006: Midclleton, 2008). This is a 
particular problem for science-related degree programmes. In .2016, 7.59c of domestic students 
snidying Nanu·al and Physical Sciences were Pasifika, while 7 .49c of those studying Bachelor degrees 
in ~attual and Physical Sciences were Pasifika (Education Counts, 2018). There have also been 
retention issues in the first year of study (Statistics Kew Zealand and the Ministry of Pacific Island 
Affairs. 2010). As Senseman et al. (2006) suggested over a decade ago, perhaps this is because the 
teaching and learning environments are hindering Pasifika student success. 

However, when reflecting: on this infonnation, it is imp011ant to recognise that Pasifika peoples 
are not homogenous. Pasifika. is defined as "a collective term used to refer to people of Pacific 
heritage or ancestry who have migrated or been born in Aotearoa Ne\v Zealand" (Ministry of 
Education, 2009, p. 3). Thus, there is considerable variation in ideologies and viewpoints amongst 
those categorised as Pasifika in pan-Pasifika education policies such as the PEPs. This approach masks 
the complexity involved in developing cultmal understandings related to each different Pasifika group. 
It also occludes their "tu1ique social structures. histories. values. perspectives and attitudes" (Samu et 
al., 2008, p. 146) as does the use of the term 'Pasifika· itself. Hence the motivation for my doctoral 
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study: to focus on a specific Pacific ethnicity so to understand more fully their particular experiences 
and needs. 

Locating my study and myself 

~1y doctoral research is designed to explore the engagement, retention, enjoyment and achievement of 
successful Tongan learners of science at university level. Tongan students are an increasing: presence 
in both seconda1y and university education in Aotearoa New Zealand. For example, in 2016, Tongan 
students were the second largest Pasifika group in secondary schooling, while 17 .99c of all Pasifika 
enrolments in a bachelor degree and 18.40r of Pasifika enrolments at university are Tongan (Education 
Counts, 2018). \Vould examination of the experiences of successful Tongan science learners enable 
identification of teaching and learning approaches and environments that foster achievement for all 
Tongan students? 

I used individual semi-strnctmed intervie,vs to collect in-depth narrative accounts of the 
expe1ieuces of the 26 (16 female, ten male) Tongan science learners who volunteered to panicipate. 
Each interview lasted between 45 and 120 minutes. All interviews were conducted in English1

, yet 
responses were not exclusively in English. I am not a fluent Tongan speaker_ but I encomaged 
pa11icipants to use Tongan words or phrases~ if they wished. These I translated into English dming 
transc1iption. As my research focus is Tongan science learners. I use the Tongan language where I can 
in my analysis and explanation. When I do I am preferencing the Tongan meaning of a word or 
phrase. especially for those words or phrases, such as ra, that may be shared across a number of 
Pacific languages, but may also have slightly different meanings witwn these groups. As part of the 
interview process, I spent time emphasising confidentiality and building connections, mutual trnst and 
rapport. At the end of an interview, participant time and response was acknmvledged "'•ith me 'a 'ofa 
(gifts). This action reflects Pasifika values of reciprocity, love and respect (Anae, Coxon, 
:-.1ara,\Vendt-Samu. & Finau, 1001). I was also mindful of the perceived hierarchy of relations 
between myself as teacher and the participants as students, even more so wirh gender differentials. 
This ra (relational space) between myself and the participants requil:ed careful, thoughtful nurtming in 
this research based relationship (Vaioleti, 201312014). 

A combination of Grmmded Theory (Creswell, 2012), Pasifika research methods (e.g., Talmwa ) 
and Tongan specific approaches and frameworks {e.g., the Kakala Research Framework) informed my 
data analysis. In my research I also wanted to demonstrate how incorporating Tongan values. 
behavioms and concepts into my science ctu1iculum and pedagogy can enhance student engagement 
and achievement for Tongan students (see also Kalavite, 2010). It is this aspect of my study, and how 
my students responded to incorporation of these factors, that I engage with in the second lu1.lf of tws 
article. 

My position and teaching philosophy 

As a Papalangi (person of European descent) ·outsider·. I recognise my positionality impacts on my 
teaching: and research and shapes the · critical Ieflexivity' required to negotiate a clear space within the 
dichotomy of my 'insider·tomsider' status (Savvides. Al-Youssef, Colin, & Ganido, 2014). I have 
taught at university for almost 20 years, 15 of these teaching science on an indigenous-led 
founruition1bridging: programme exclusively for Maori and Pasiflka students. This has been 
challenging. Yet this position has also encomaged a critical self-reflection of my Papalangi privilege, 
and my engagement with culture and values and the power dynamics present when I teach ~Hiori or 

1. The participants were offered the option of English v;·ith the researcher or Tongan with a bilingual research 
assistant: all participants opted for English with the researcher. 
~- Confidential translation services were available to interpret any narrative in the Tougan language. 
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Pasi.fika students as per the ideas of critical reflexive practice (Cunliffe, 2004). A critically self
reflective position is essential to take up when researching indigenous or minority populations (Anae, 
2010; ~erriam, Johnson-Bailey, Lee, Kee, Ntseane, & Muhamad, 2001). In my teaching and my 
research study. I also used Po talanoa (conversations or discussions at night) with my Tongan husband 
and family and their networks. I used these times to check my thinking and to critique my Papalangi 
gaze on my teaching and what the participant said at the interview. Here I acknowledge the 
imp011ance of fanongo (to listen or hear), as recognising what \Vas not said or unsaid in talanoa is just 
as valuable for inte1pretation and analysis as what is said (Johansson Fua, 2009; Vaioleti, 2013/2014). 
:'.\.fost imponantly, my lived reality as the mother of Tongan children has informed and driven my aim 
to contribute to a new narrative about Tongan {and thus Pasifika) achievement and success. 

Reflection on my own teaching 

I \vanted the outcome of my doctoral study to become 'socially transfonnative educational research' 
(Burnett, 2012), rather than a (valuable) somce of information that did not necessa1i.ly trigger further 
action or sustained change. An excellent place to start within this vision was to respond to the 
reflections on how I, myself. was teaching Pasifika students I found in my data. The following 
examples demonstrate my critical reflexive position in the areas of science content delivery and 
assessment. I begin this section with the assumption that content and the style of delivery is more 
relevant and relatable to Tongan (and other indigenous) science learners, embraces their values and 
creates opp011unities to increase their engagement \v:ith the course and their :identity as indigenous 
science learners. 

Example 1. Embedding Tongan values into course delivery 

Since I began teaching the reproductive and endocline systems I have been careful to acknowledge the 
content is tap11 (sacred) for some students and can be affronting for cultmal, religions or family 
reasons. For example, I begin class by recognising that some students in the lecture room may feel 
uncomfortable because of the mixed gender of the formal learning context. the use of anatomical 
images and/or because it triggers an aspect of their personal history. The intention is to create a 
respectful learning environment, outlining expectations of respect for others and demonstrating that I 
am aware that the topic is potentially a difficult one. 

I used this approach piior to beginning my doctoral work, believing that I was demonstrating my 
cultural responsiveness and awareness, particularly of some Pasifika cultures. When my female 
participants mentioned learning about reproduction dwing their interviews initially, I felt quite proud 
of my approach. believing that it was good and approp1iate. However, the follO\ving quote from one of 
my pa11icipants challenged this perspective: 

Me: Has anyone ever acknowledged as a teacher that [reproduction] is awkward? 

P:~o 

Me: Do you tltink they know? 

P: No. I don't think so ... I know faka"apa'apa (mutual respect) is a very big concern 
for Tongan students who come here ... especially learning science in terms of biology 
... we have that thing. of faka · apa · apa. of respect, between boys and girls and so there 
are some things that I am not meant to hear the boys say, and there are some tltings 
that the boys aren't meant to hear that I am sayiug especially with scieuce on the topic 
of reproduction, yeah reproduction is a big one yon can·t really talk about sexm1l 
organs. or SIDs. you can't talk about that stuff because in Tongan culture its 
embedded into ns that that that stuff is meant to be separate, it"s tapu ... you gotta be 
aware that there is a boy in the room so you can·t talk about your own sniff so it kind 
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of restricts that especially in class [because] you can't really say, 'Oh boys. you need 
to go to that room and girls. you go to that room·. and they will teach you the same 
lectme becam; e that· s just [ not possible] . . . (Female: IE) 

This story strnck me because I had taught this participant in this class. They had experienced my 
lecture introduction and its intention to acknowledge and set people at ease. Clearly my statements had 
not been sufficient. This feedback was useful. While it demonstrated that any power dynamic that 
might have prevented my former students involved as participants in my doctoral research from saying 
negative things about my teaching was not the case, however well-intentioned, my efforts to address 
this confronting issue comfortably and safely were not explicit or appropriate enough. 

In response, I adjusted my delivery of the reproductive and endocrine topics. I replaced the usual 
tutorial streams \\rith gender-streamed classes that students can attend by self-identified gender. 
Students can choose which of their peers they are more comfortable discussing the content in front of: 
female-only, male-only or mixed gender. A fow students (predominantly males) have questioned why 
it is not taught as it would be in Year 1 of the degree programmes (i.e., in a mixed gender class). My 
reasoning is that the Year 1 lecture would be mixed, but in Year 1 they would not have to participate 
in small group discussions for assessment (i.e., formative tests occur during the tutorial class time) . In 
general, most female students now opt for a female-only session, regardless of ethnicity. This 
approach also empowers gender-fluid or trans-gender students to select where they feel most 
comfortable. We do not usually get enough interest in a male-only stream to run one, although it is 
always offered. I note here that some teachers might find gender separation in this instance 
problematic. I regard this as culturally responsive, \\1th the understanding that pedagogical 
responsiveness can be far more nuanced than some educators may appreciate (Samu, 2006). An online 
anonymous survey of the current cohort indicated that having the opportunity to choose their tutorial 
cohort for this topic was helpful, culturally sensitive, valuable and, for the majority of students, 
considerate. 

This example demonstrates how understanding what students are experiencing and thinking helps 
educators to adjust their delivery in culturally relevant and responsive ways. In this case, 
understanding how much a male presence impacted on their learning made me change my course. I 
wanted to demonstrn te that it is possible to be responsive. and that values such as faka' apa · apa are 
respected in my course. One of the :-J" ew Zealand Curriculum· s visi ans is to ensure that it reflected 
'"Kew Zealand's cultmal diversity and values the hi stories and traditi ans of all of its people"' (Minish-y 
of Education, 2007, p. 8) and that students should learn about and express their own values. This 
statement suggests that Tongan students should be able to see their cultural values reflected in the 
curriculum content and that institutions and teachers should '·'use knowledge and ways of relating and 
teaching that acknowledge the cultme of being Tongan for students in the New Zealand classroom'" 
(Vaioleti, 2011, p. 30). 

I have also begun considering which images I use, particularly in my lectures. Explicit images can 
also contribute to feelings of discomfort, as the following excerpt from this participant indicates: 

P: Yeah, in [ the lee tme]. its awkward. it· s very a wl---war d between us . . . especially like 
when you put up a pictme of a pettis and you're like am I meant to look at this? And 
it's really hard ... [I] think it's also that they don't give us a wanting. you will just 
walk into class and bam! Ok, and all you can do is look doWIL and write. don't make 
eye contact \\1th anyone, and I tltink it would be nice to acknowledge 'cos I know it's 
not just Tongan culture, its other cultures.'" (Female: TE) 

I now annotate diagrams when I teach, often spending IO to 15 ntinutes discussing and describing 
a single image. I do not want a sn1dent to feel uncomfortable "1th the image in front of them, so much 
so that they are unable to learn from it. As a result, I have reviewed all of my images to ensure they 
are not too explicit, or unnecessarily graphic. 
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Example 2. Embedding indigenous science knowledge (ISK} in assessment 

During the analysis of pa1ticipm1ts· interview data, it quickly became apparent that the geographic 
location of their primary or early secondary school expeliences was more tied into their level of 
success than panicipant nationality. Participants comprised two groups: 'Tongan Educated' (TE). 
indicating exposure to the Tongan education system: and 'Aotearoa Educated· (AE), indicating 
education in Aotearoa New Zealand with little or no experience of Tongan education. This example 
relates to the inclusion of ISK through assessment in the first semester course I teach and coordinate. 
The conrse focns is cell hiolog:y, hnrn;in ;,n;,tomy :m<l physiology. not typic;,lly topics th;,t reference 
ISK. Published examples of ISK being used in education in the Pacific are hard to find, outside of a 
few articles on sustainability. marine ecology and navigation. During the interview sessions it became 
clear that ISK had been largely absent from the formal science education of both groups. The AE 
panicipants in paiticular had very limited, if any, experience of ISK. The TE participants were more 
likely to have had some experience during their education in Tonga, although ISK ideas wae not 
necessarily pitched at the level of 'formal science knowledge· within the classes. The following 
excerpt shows how participants describe (not) 'seeing their indigenous sdves' as an aspect of their 
formal science education: 

Ivie: So no part of your formal edncation have you had any references [to Tongan 
Science]? 

P: ~ope 

Jvk Informally? 

P: [pause] At home':> Yes, yes. not necessarily here in ~ew Zealand though, when you 
go back to the islands. yon get taught the Island way. 'cos there is that constant 
struggle of what you can and cannot do here in ~ew Zealand, in terms of our 
traditional practices. [if] it clashes with the \vestern vie'l'i'S and western society, so 
there is a tension between being Tongan but with the, [pause] is it acting Palagi, with a 
Tongan brain or something like thar: ... Like. you·ve got to blend in with the rest of 
society here in~ ew Zealand, especially in science. you've got to blend in and learn all 
their terms, and learn everything and then go home but you can't put that in practice 
·cos you got your own ["rraditional Tongan things] you have to follow. (Female; TE) 

These comments were not surp1ising. When literature searching for my doctoral proposal, I was 
unable to find many examples of ISK being used in formal education in the Pacific. This resonated 
strongly ·with me. How could I enable my cuuent students to express their ISK so that it was 
empowering, relevant and visible':> As I focus on cell biology and anatomy and physiology, my courses 
01iginally had very little indigenous science content. In response to this finding, I developed an 
assessment designed to increase student exposure to ISK, both their own ISK and that of other 
indigenous peoples. I now ask students to describe indigenous healing practices they may have been 
exposed to. or cunently use, that relates to one of the organ systems as per the modern western science 
knowledge (~IWSK) view of the organisation of the human body. For example. traditional methods of 
wound healing are looked at alongside the integnmentary system. This assessment has triggered many 
questions for the students. particularly how to reference unpublished ISK and the 'validity· of their 
examples. They are encomaged to discuss these concerns personally \\1th me rather than over email. 
creating an opportunity to taul!i f tau \'a, manage our personal relational space' . while unpacking what 
is ISK and whether their ISK example is 'real' knowledge. 

3 1l1is concept acknowledges the importance of maintaiu.ing personal relationslt.ips. 'll"ith the understandi.ug that 
maintaining a good relationship is not an easy thing to do and requires work. 
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For example. my students usually struggk \\1th the idea that they do not need to reference their 
ISK other than by naming who they spoke to, or if it was a personal expe1ience they could use first 
person naintive. l11.5isting on a published source echoes the struggle for many of my research 
participants to determine what is Tongan science knowledge and how it ranks in comparison to 
~WSK, as the follo~'ing excerpt illustrates: 

Me: Do yon know anything about Tongan science? Like a body of knowledge [or] 
practices or approaches in Tongan culture that you would consider to be science? 

P: Um [pause] not really I guess. 'cos I am so used to seeing it ·westernty·. like I find 
it difficult to ... (Female. AE) 

This assessment now provides an opportunity for students to reclaim and (Ie)present indigenous 
knowledge. They are also encouraged to consider the relevance and place of ISK in relation to the 
~lWSK in the programme. I wanted to foster their appreciation and pride in their ISK, worlch·iews and 
experiences. Identities are formed by what students bring with them to the classroom but also what the 
classroom, school and educational contexts suggest to them about their academic ability, teacher 
expectations, and their academic potential (Carlone & Johnson. 2007: Jones, 1991; Samu, 2006). 
Arguably, being able to be proud of their c11lture, knowledge and \'alues is an important way for 
indigenous students to develop a positive science Leamer identity. The following statements describes 
how being able to acknowledge their ISK in their formal science education was a positive experience 
for their identity: 

P: Tongan Science? \Vould be navigation. that's what I know about Tongan Science. 
navigation, medicine, there is heaps of Tongan medicine. 

Me: Do you ever hear about that stuff in your courses? Have you ever heard about it in 
any of your science cotu-ses? 

P: Yeah, I heard about it in my humanities, in my Gen Ed [at uni]. we talked about 
indigenous medicine or special healing, spiritual healing. cultmal medicine, those kind 
of things, this is the first time I e,,er got to talk about it. 

Me: How was it for you? 

P: It was actually cool, Like other people are more interested in my culture. and ,,,hat I 
had to say and I never had, they come and asked me questions, like a lot of questions 
asked about ,x.·hat kind of medicines I took from my grandma. 

Me: Other people in your class asked you? 

P: Yeah, my tutor as well, they were interested. (Male. TE) 

To evaluate whether this assessment is achie,,ing its goal, current students completed an 
anonymous online sur,,ey asking them about the assignment. Overall. the feedback was positive with 
students describing it as fnn and helpful. mana-enhancing and engaging. They also liked having the 
opportunity to engage \\1th their culture and family knowledge and Learn more about their ISK. They 
felt the assessment empowered them and made them feel proud. All ideas align with my aim to create 
space and opp01tunity for them to develop a positive science learner identity that embraces their 
indigeneity. 

Example 3. Embedding indigenous values, knowledge and culture 

Although commonalities exist across the Pacific region. there are also clear cultural diffrrences 
betv;,een different Pasifika groups. It is important to acknowledge these differences. particularly as it 
has been argued that ··an acknowledgement of their Tongm1 identity and the kno.vledge that their 
unique ways of Learning and cmTent knowing are respected .. (Vaioleti, 2011, p. 13) will improve 
Tongan student achievement at all levels of Aotearoa New Zealand ·s education system. The current 
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TES expects the tertiary sector to create learning opportunities for Pasifika students to be able to 
engage \\rith their cultures, \\1th the intention that this will assist with Pasifika retention, success and 
connection to their communities (MOE & MBIE, 2014). Previous research indicates that Tongan 
students· engagement increases in learning contexts that reposition Tongan ideas and practices as 
central to learning by using Tongan language, culture and values (Manu'atu. 2000, 2009). Further, 
using specific Tongan concepts, such as miilie and miifana, in the teaching of science, could transform 
the un-emotional atmosphere of the general science classroom to one that energises Tongan students 
to learn (Mamt'atu. '.!000). lo.1iilie can be understood as something that is entertaining, a form of 
positive feedback, or recognition of skill and miifana as a process of becoming impassioned or 
emotionally moved. Mamt'atu ('.!000) argued that these two concepts are transformative, allowing for 
the possible to occ1u· out of what has been impossible. 

Including Tongan scientific knowledge in the curriculum would also increase the relevance to 
Tongan students. Key elements of Tongan culture can be used to transform the learning environment. 
These include recognising the importance of group work in Tongan culture and making it an effective 
teaching and learning method to emphasise in the classroom ('Otunuku. 2010). These suggestions 
allow teaching and learning to occur in ways that allows Tongan (and other indigenous) students to fit 
in both worlds. Students can then adciress the cmTent dichotomy of their (western) educational system 
and their own culture, while acknowledging indigenous cultural practice helps address the learning 
gap that may exist. 

As a result of listening to my PhD participants, I have designed an assessment for my students to 
create their own ways of telling, teaching and explaining the comse content. In small groups (usually 
three, maximum four) they create a dynamic model in any medium (i.e., animation, game, dance, 
song) to teach a course learning objectives, using their cohort as the target audience. Each group has 
three weeks to produce a short video (3-4 nrinutes in length) of their model. These are uploaded to 
their online course system and peer evaluated to ensure the teaching medium is deemed appropriate 
and useful. This process encourages them to watch the videos, which are then available as study tools 
for their final course exam (any inaccuracies are amended as part of the marking process). Each 
student must also write an explanation of the objective they are portraying and why the chosen style of 
delivery was the most appropriate. These assessments showcase student culture and encourages them 
to actively learn an important concept so they can teach it in a creative way. They are encouraged, but 
not expected, to use indigenous knowledge in the interpretation or delivery of a teaching tool. 
However, they are expected to consider their indigenous and youth perspectives. It is hoped they \\ill 
foster an appreciation and pride of their indigenous knowledge, languages, worldviews, teachings and 
experiences through their own indigenous science learner lens. 

Anonymous student feedback from the cutTent cohort shows that they find the assessment helpful, 
engaging and fun. They also found them time-consuming, primarily the creation and production 
aspects, but also the need to truly understand the content to present it well. The access logs indicate 
that the videos have been well used for learning and revision before tests, labs and exams. Overall, the 
cmTent students enjoyed group work because it helped deepen their understanding, often sharing 
useful analogies. The use of humour in these models is also a way that miifana is embedded into the 
course. Most of the videos appeal to the student audience, using humour and culturally relevant stories 
that speak to the students and their realities. For example, using the cultural differences around dating 
for Pasifika and Papiilangi girls as an analogy for the different cell signalling pathways. Although 
miifana is a Tongan concept. it is one that translates well to others. and as Mamt'atu (2000) suggests. it 
is a feature that combats the seriousness of the content. The best models are those that demonstrate an 
understanding of student contexts, an understanding only they can have. Instead of expecting students 
to navigate the learning gap so they can achieve, I am encouraging them to help me navigate their 
'learning gaps' in my course. This teaches me to transform my learning approach to better engage 
Tongan and other Pasifika students so that they can enjoy and be successful as science learners. 
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Weaving the examples together 

I believe these examples highlight how simple changes can create teaching and learning contexts 
where indigenous or minority students, such as Tongan science learners, can safely express their 
language, culture and values. These changes enable the repositioning of Tongan ideas and practices as 
central to learning (Mauu'atu, .2000, 2009) and showcase how concepts such as 111afa11a can energise 
science education (Mmrn'atlL 2000). The examples also lrighlight how much can be achieved when 
educators recognise the irnp011ance of tauhi e tau ,·ii, managing the personal relational space between 
themselves and their students, in a manner that suits their student audience, rather th.an themselves or 
the institution. 

In common with other indigenous groups, traditional Tongan education emphasises the 
importance of having positive relationships. This includes a strong: emphasis on the communal rather 
th.an the individual (Kalavite. 2010). Tilese relationships are maintained by specific Tongan values, 
including fatongia (duty/obligation) and/aka 'npa 'apa (mutual respect). These core values are seen to 
be incongruent with those imposed by the dominant western education paradigm (Tanfe·utugaki. 
2003) which emphasises abstract and decontextualized learning: that is often not related to indigenous 
students· cultural realities (ThamaJL 2010). Rather than seeing: Tongan values and behaviours as a 
disadvantage, it is essential for educators to be aware of their importance and for students to determine 
how to balance their cultural and academic obligations to benefit from their Tongan cultme and ensure 
their engagement and academic achievement (Kalavite, 2010). The above examples highlight how the 
process of educators recognising and using: values, such asfaka'apa"apa to tauhi e tau rii, enables 
their Tongan (and Pasifika) students to create a learning environment that allows them to learn, enjoy 
and succeed as tl!emsclws in science. 

Conclusion 

Teachers of Pasifika students should w1derstand that their students are constantly negotlatmg the 
demands of their formal western education and their own culture (Tilaman. 2010). In particular it is 
important to recognise how these two value systems can be in conflict and create a 'learning gap' 
between the learner's culture a11d the learning: event (Little. 1990)_ Although not a new concept or 
critique, very little non-western knowledge is acknowledged in Aotearoa New Zealand's secondary 
schools or universities despite attempts by education policies to be inclusive of Pasifika cultures. 
Instead, most seconda1y and university formal cmricnlmn and pedagogy continues to reflect western 
values and knowledge somces. This is despite evidence that suggests including indigenous knowledge, 
cultme and values emich education, counters the dominance of western content and pedagogy in the 
education of Pasifika, and creates inclusive learning environments (Thaman, 2003). 

My research and the musings on my critical reflexive practice it created, adds to the limited 
research on the teaching and learning: of university science in Aotearoa ~ew Zealand, particularly for 
Tongan students. In order to improve the quality and equity of university science teaching. it makes 
sense to utilise the culture of the students who are struggling: in a system dominated by another 
worldview. My examples echo previous research findings that addressing: staff knowledge of Pacific 
cultures, the type of teaching: strategies used (Educatio11 Review Office, 2010), teaching: and learning 
relationships and institutional commitment contribute to Pasifika student success (Chu, Abella, & 
Paurini, 2013). However, my examples also emphasise the benefits of embedding indigenous 
knowledge and values and the potential to make institutional change for the betterment of student 
academic achievement. If there are issues of engagement, achievement and success for Tongan science 
learners in Aotearoa >Jew Zealand, my ov.'Il critical reflexive practice shows that w1derstanding and 
incorporating various Tongan cultural practices and approaches to education and learning can provides 
tangible solutions to these problems. 
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