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Preface

Heémi Whaanga, Te Taka Keegan ¢ Mark Apperley

Nau mai ki te Whare Hangarau Maori.
Kua takoto tona tiapapa.
Ko 6na poupou na nga rauringa i whakati,
he mea hanga ki nga rakau i ohakitia ai e Ta Apirana.
Whakairia nga heke, riariakina tona tahuhu.
Houhia te whare nei!

He kupu whakataki — Introduction

As editors we had the idea of creating a volume of this type for some time before it became
a reality. Its scope is both academic and practical. Its academic relevance contributes to on-
going academic discussions and debates on relevant topics in information communication
technology (ICT), and its practical relevance links to the many challenges faced by iwi,
institutes, societies and communities involved in ICT initiatives on a local and global scale.
The primary purpose is to collate and bring together the vast experiences of an eclectic
group of innovators, scholars, industry and technology leaders who share a passion for
ICT. Representing a wide range of disciplines and personal experiences, this collection of
chapters provide valuable insights into the wide range of ICT initiatives, including etools,
emedia and elearning, which have been used extensively across Aotearoa to support the
goals and aspirations of Maori, their communities and organisations for language, cultural,
social and economic sustainability. In the spirit of using new technology, we have made
this publication available free on-line so that individuals, hapa, iwi, institutes, societies and
communities involved in ICT initiatives can gain access to the many insights contained
within these pages.

As a general guide, we asked that the contributors to this volume focus on an ICT
initiative they have either worked with, developed, or implemented in their respective roles,
paying particular attention to how that ICT initiative was applied in those contexts. We
also asked them to consider some of its strengths, weaknesses and benefits, in addition to
the area of matauranga, tikanga or reo that it was applied to, as well as any other aspects of
practice that it challenged, advanced, or explored. As the title of this volume suggests, He
Whare Hangarau Maori — Language, culture & technology, covers three very broad areas
arranged thematically covering 27 chapters. Each theme has an editor/ editors responsible
for the collation, editing, and reviewing of each theme. In addition to introducing the
respective authors, the theme editor/s have also provided a very brief introduction to the
area of ICT in their section:

o Maori language resources & Maori initiatives for teaching ¢ learning te reo Maori
Edited by Hineitimoana Greensill, Hori Manuirirangi and Hémi Whaanga, this
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theme brings together some of the leading exponents in the development of Maori
language resources and initiatives for the teaching and learning of te reo Maori.
This theme includes chapters written by Te Taka Keegan (two pieces: one on Maori
Language Interfaces and another on Machine translation for te reo Maori), Hori

Manuirirangi (A translation of Moodle into te reo Maori), Tania M. Ka‘ai (Te Whare
Matihiko o Te Reo - digital tools for the revitalisation of te reo Maori), John C.
Moorfield (Te Whanake and Te Aka digital resources), Dean P. S. Mahuta (Building
virtual language communities through social media — because we don’t live the
village life anymore), Wahineata Smith (Te Whanake animations: Development and
implementation), and Karaitiana Taiuru (20 years of reflections using technology to
compile Maori language dictionaries).

Iwi, institutes, societies & community led initiatives

Edited by Hémi Whaanga, Naomi Simmonds and Te Taka Keegan, this theme
highlights the breadth of engagement in ICT. This theme includes chapters

written by Maui Hudson, Tiriana Anderson, Te Kuru Dewes, Pou Temara, Hémi
Whaanga and Tom Roa (“He Matapihi ki te Mana Raraunga” - Conceptualising Big
Data through a Mdori lens), Hémi Whaanga (He mahi mareikura: Reflections on
digitising of the Pei Jones’ collection), Karaitiana Taiuru (Mdori domains), Michael
W. Taiapa (FamilySearch: Maori, Mormon & whakapapa), O. Ripeka Mercier, Bruce
McFadgen and Arama Rata (Keep teaching this! Engaging Maori Studies students
with digital cultural mapping tools), Vincent Olsen-Reeder (Mapping linguistic
landscapes: Where geo-tagging meets geo-linguistics), Hauiti Hakopa, Anne-Marie
Jackson, Ngahuia Mita and Chelsea Cunningham (Te Koronga: Mapping case
studies), Moka Apiti (The Indigenous Mapping Waananga 2017), Liliana Clarke and
Pauline Harris (Maramataka), and Pauline Harris (Portable planetariums in the
teaching of Maori astronomy).

GLAMS: Libraries, Archives and Museums in Aotearoa

The final theme, on GLAM (an acronym for the galleries, libraries, archives

and museums sector) edited by Michelle Horwood brings together a range of
contributions highlighting the variety of initiatives currently being undertaken

in this sector. This theme includes chapters written by Michelle Horwood (Going
digital in the GLAM sector: ICT innovations & collaborations for taonga Maori),
Michaela O’'Donovan and Zoe Richardson (Navigating good practice image
permissions for Maori collections held at Auckland War Memorial Museum - Tamaki
Paenga Hira), Wayne Ngata (Kanohi ki te kanohi: Face-to-face in digital space), Paul
Diamond (Korero kitea: Nga hua o te whakamamatitanga. The impacts of digitised te
reo Maori archival collections), Claire Hall (Mukurtu for matauranga Maori: A case
study in Indigenous archiving for reo and tikanga revitalisation), Chloe Cull (Lisa
Reihana: A continuum of Maori practice), and Matariki Williams (Tusk: Emergent
Culture).
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As can be noted from the variety and range of topics covered in this collection, ICT has

had and will continue to have a substantial impact on the fate of our Maori communities,
our traditions, our lifestyle, our language and its associated customs. The contributions
made by each of the authors in this volume highlight the tremendous progress that has been
made so far in ICT but they also remind us that there is still a long way to go before we can
achieve linguistic, cultural, social and economic sustainability.
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Theme 1.

Maori language resources and Maori initiatives for teaching and
learning te reo Maori

Hineitimoana Greensill, Hori Manuirirangi ¢ Hemi Whaanga

General introduction

As the most southerly member of the Polynesian languages, a sub-group of the widespread
Austronesian language family (Harlow, 2007), te reo Maori has been the subject of
substantial analysis, documentation, and analyses of its structure since first contact with
Captain Cook in 1769 (Whaanga & Greensill, 2014). The history, trials and tribulations of te
reo Maori in Aotearoa have been well documented (see, for example, Reedy, 2000; Spolsky,
2005; Waitangi Tribunal, 1986, 2011). The various reasons for the language’s decline has
been an area of ongoing debate and critique by academics, researchers, linguists, language
activists, parliamentarians and Maori in recent times (see, for example, Bauer, 2008; Benton,
2015; Higgins, Rewi, & Olsen-Reeder, 2014; Rata, 2007; Winitana, 2011).

Like other Indigenous languages of the Pacific, te reo Maori was passed from
one generation to another through a rich oral tradition and a large unwritten literature of
waiata (songs), purakau (narratives) that contain philosophical thought, kupu whakarite
(metaphor), poetry, whakatauki, whakatauaki and pepeha (proverbs), that described their
epistemological constructs and cultural codes (McRae, 2017). Prior to the arrival of Pakeha/
European, and for sometime after “Maori was the language of communication in the
intimate and public domains of Maori life. It was also the major language of communication
for economic, cultural and religious exchange between Maori and the first group of non-
Maori” (Hohepa, 2015, p. 245).

The early period of the nineteenth century was a period of profound change for te
reo Maori, when our oral tradition began to take on a written form (Whaanga & Greensill,
2014). During this period, the collection and documentation of oral tradition, lifestyle and
customs of Maori were a preoccupation for many early European missionaries, colonial
administrators, ethnographers, linguists, explorers and politicians including, George Grey
(1853, 1857); William Colenso (1844, 1868, 1878, 1879, 1884); Percy Smith (1898, 1910;
Smith, Whatahoro, Te Matorohanga, & Pohuhu, 1913, 1915); John White (1887-1890);
William Williams (1844) and Elsdon Best (1922, 1923, 1924a & b, 1925, 1942). This period
also saw the introduction of Western print literacy and the proliferation of niupepa Maori
(Maori newspapers) with more than forty niupepa being produced by and for Maori on
a range of social, political and religious issues (see, for example, Curnow, Hopa & McRae
2002, 2006; McRae, 2007).

However, with the signing of the Treaty of Waitangi in 1840 and the subsequent
onslaught of Pakeha/European settlers in the later half of the nineteenth century, the Maori
world, traditions, lifestyle, language, customs and the mechanisms and institutions for
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transferring these oral traditions was unequivocally transformed (Orange, 2011; Reedy,
2000; Walker, 2004; Winitana, 2011). Conflict and war between the government and Maori
over the transfer of Maori land to the settlers soon followed and lasted for nearly three
decades from 1845 to 1872 (see, for example, Belich, 1986, 2001, 2007; Keenan, 2009; Ryan
& Parham, 2002). As noted by Reedy (2000, p. 157):

In 1840 when the Maori people signed the Treaty of Waitangi with the British
Crown, Maori was the main ethnic group, with a population numbering between
200,000 and 250,000. But by the turn of the century, swamped by land-hungry
British colonists and the outbreak of wars and diseases, the Maori population had
fallen to a low of 42,000.

The new government soon passed a series of policies and acts to establish an Eurocentric
education system in order to move Maori speakers “from Maori monolingualism, through
bilingualism, to being English monolinguals” (Spolsky, 2005, p. 69). The act of concerted
assimilation, language domination, linguistic assimilation and hegemony was underway.
This process began with the introduction of the Education Ordinance Act 1847 by the then
Governor Sir George Grey. This Act outlined the principles for education in Aotearoa in
which "religious education, industrial training, and the instruction in the English language
shall form a necessary part of the system in such schools" (Simon & Smith, 2001, p. 160).
The Native Schools Act 1867 then established primary schools in Maori communities
whereby instructing them to teach in English and, later in 1877 the Education Act created
a “national system of secular and compulsory primary schools” (Walker, 2016, p. 24). As
Simon and Smith (2001, pp. 160-161) note:

While the state sought English language schooling for Maori to fulfil its
assimilation agenda, Maori sought it at this stage in an effort to maintain

their sovereignty and ensure they would not be disadvantaged by the growing
dominance of Pakeha. There is no evidence that Maori wanted to cease using
their own language. Rather it would appear that they wished to become bilingual.
Thus, in wanting to learn English they were seeking to extend and broaden their
communication base by adding another language to their repertoire. The state,
however, through the assimilation policy sought to eliminate Maori language and
replace it with English.

This position is aptly described in the stance of the Director of Education, T. B. Strong,
who stated that "the natural abandonment of the native tongue involves no loss to the
Maori" (1931, p.193). By the turn of the twentieth century the majority of Maori still spoke
te reo Maori with a steady shift towards bilingualism. This situation rapidly changed in

the 1930s and following the Second World War, which resulted in rapid technological
growth, development and the mass exodus of Maori from their rural strongholds to larger
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urban cities in response to an increased demand for industrial labour (Chrisp, 2005). This
together with the racial amalgamation, assimilation and integration policies of subsequent
governments, such as the '‘pepper potting' of the Maori urban population to prevent
residential concentrations (Walker, 2004), assisted in the rapid decline in the proficiency
and use of te reo Maori as a medium of everyday communication. By the mid-1970s, the
perilous situation of te reo Maori was confirmed by Richard Benton's research (1979, 1997),
noting that:

Approximately half the Maori population is under the age of 15 years, but in our
sample, at least, only 15% of this age group were able to speak Maori. On the other
hand, those aged 45 and over, only 12% of the total Maori population, accounted
for 38% of all the Maori speakers (1979, pp. 23-24).

For the first time, statistical evidence on the critical state of the language had been collected
revealing the serious nature of affairs. It may be argued that the government’s policies of
assimilation, language domination, linguistic assimilation and hegemony had run its course
culminating in the degeneration and loss of Maori cultural norms, collectivism, language
and knowledge systems (Walker, 2004).

Spurred on by the disastrous state of affairs and inspired by the worldwide
civil rights movement in the 1960s, a series of Maori-led campaigns, petitions, claims
and initiatives were embarked upon by Maori to bring the language back from the
brink of death. These protests and petitions in the 70s and early 80s set the scene for
unprecedented changes in the educational settings in Aotearoa (Te Rito, 2008). Led by
Maori activist groups like Nga Tamatoa, Te Reo Maori Society, and the Wellington Maori
Language Commission (Harris, 2004), the initial protests were founded "on the failure of
the government to honour the Treaty of Waitangi, which guaranteed the recognition of
Maori rights and protection of taonga (treasures), including te reo Maori" (Whaanga &
Greensill, 2014, p. 10). The Te Reo Maori Petition, containing more than 30,000 signatures,
was presented to parliament on the 14th September 1972. This event later resulted in
the establishment of Maori Language Day, Maori Language Week, and in the official
recognition of te reo Maori by the New Zealand government through the enactment of the
Maori Language Act of 1987.

In the educational sector, Maori communities "were so concerned with the loss
of Maori language, knowledge and culture that they took matters into their own hands
and set up their own learning institutions at pre-school, elementary school, secondary
school and tertiary levels" (Smith, 2003, pp. 6-7). This began with the first bilingual school
in Ruatoki in 1978, followed by Kohanga Reo in 1982, Kura Kaupapa Maori in 1985 and
the establishment of Te Wananga o Raukawa in Otaki in 1981, the first of many Wananga
Maori (see Winitana, 2011).

While significant gains have been made over the past 50 years, te reo Maori remains
at risk, with the percentage of te reo Maori speakers declining from 25% to 21% between
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2011 and 2013 (Statistics New Zealand, 2013). With the recent establishment of Te Matawai,
a lead organisation tasked with spearheading te reo Maori revitalisation on behalf of iwi
and Maori under Te Ture mo te Reo Maori 2016 (The Maori Language Act 2016) (Te Puni
Kokiri, 2017), there is now provision for a more balanced responsibility for te reo Maori
between the Crown, iwi and Maori, and reo stakeholders. Consisting of 13 members
(seven appointed by iwi; four appointed by reo tukutuku (Maori language stakeholder)
organisations; and two appointed by the Minister for Maori Development), Te Matawai
will play a significant leadership role in "promoting the health and well-being of the Maori
language for iwi and Maori, . . .[and] support, inform, and influence the Crown’s initiatives
in protecting, promoting, and revitalising the Maori language" (Te Puni Kokiri, 2017).

This short introduction of the history of te reo Maori has highlighted the winds
of change which have blown over Aotearoa since the arrival of Pakeha/European settlers.
Sadly, the decline of Indigenous languages throughout the world follows a similar path,
driven by globalisation and a massive demographic shift towards linguistic and cultural
homogeneity (Whaley, 2003). For the contributors to this section, the extinction of te reo
Maori is not an option. Each author is committed to the ongoing vitality of te reo Maori and
its longevity for future generations. Enter new technology! With the advances made in ICT
and digital technology over the past two decades, further opportunities now exist in this
burgeoning sphere for Indigenous language revitalisation and regeneration. In Aotearoa, a
variety of online tools and other electronic resources have been harnessed to provide new
domains for the use of te reo Maori and, with those domains, new possibilities for teachers
and learners of the language. In the chapters that follow, the different authors describe a
range of initiatives and resources which they have designed or implemented to enhance
the availability and breadth of Maori language resources that can be ultimately used in the
teaching and learning of te reo Maori through digital technology.

The first paper (Maori Language Interfaces) by Te Taka Keegan discusses the
relevance, usability and significance of language interfaces alongside the roles and
ramifications for te reo Maori. Here he poses a thought-provoking but rather important
question that many of us who have worked in ICT have often asked ourselves: “‘Why would
we want to create software that has an interface in te reo Maori?’

The second paper (A Translation of Moodle into Te Reo Maori) by Hori
Manuirirangi is an assessment of the processes involved in the translation of the Learning
Management System ‘Moodle’ This paper provides valuable insight into the process
implemented by university staff of Te Ratonga Whakamaori (Maori Translation Service)
and the university’s WCEL team (Waikato Centre of E-Learning). This research also gives
a detailed account, from the perspective of the translators, supplemented with anecdotal
student feedback and concluding with a review of results collected from automated Moodle
analytical results.

The third paper follows on from the work of Manuirirangi and a small team of
dedicated te reo Maori teachers and translators that have spent the past decade providing
language resources to this generation of te reo speakers and learners. In his paper (Machine
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Translation for te reo Maori), Keegan discusses the relevance and usefulness of machine
translations systems for te reo Maori. Although there remains some work to be done to
enable these systems to produce accurate translations, the overall outlook looks promising
with more and more digitised language data being made available all the time.

There follows a number of pieces from our colleagues at Te Ipukarea - The National
Maori Language Institute and the International Centre for Language Revitalisation. The
first by Tania M. Ka‘ai (Te Whare Matihiko o Te Reo - digital tools for the revitalisation of te
reo Maori), describes Te Whare Matihiko o te Reo, a Nga Pae o te Maramatanga funded
research project comprising four interrelated digital projects. The first project, Tomokanga
Rauemi Reo Maori, details the development of an online digital te reo Maori language
portal/advanced search engine that will act as a National Maori Language Data Base
Portal for te reo Maori resources such as publications, iwi radio, television programmes,
community initiatives, websites and social media. The second project, Tamata Toiere,
describes how digital technology can be used to preserve language and cultural knowledge;
in this case a collection of waiata and haka that have not been previously published. The
third project is a Maori thesaurus called He Punakupu Taurite. Its function is to provide
a comprehensive list of synonyms for the Maori words in the Te Aka Maori-English,
English-Maori Dictionary. The final project, He Pataka Kupu, outlines the digitisation
and development of an app for He Pataka Kupu - Te kai a te rangatira monolingual
Maori language dictionary. Ka‘ai’s paper provides the reader with valuable insight into
Te Ipukarea’s multi-pronged project that uses digital technology to support the ongoing
preservation and revitalisation of te reo Maori in order to advance our knowledge and
expertise in te reo Maori.

The second paper by John C. Moorfield (Te Whanake and Te Aka digital resources),
describes the development of the Te Whanake and Te Aka digital resources. It discusses
the advantages of these types of resources, which resulted in the development of the Te
Whanake Animations, Te Whanake Podcasts, Te Whanake TV and Toku Reo websites.

He also outlines the nature and development of the Te Aka Maori-English, English-Maori
Dictionary online. He concludes by noting that these types of digital initiatives involve
some significant costs to develop, and also require regular updates and maintenance, which
incur further expenses.

The third paper by Dean Mahuta (Building virtual language communities through
social media - because we don't live the village life anymore), explores the role of social
media in creating, developing, and sustaining virtual language communities. He presents
a compelling discussion of the importance of engaging and inhabiting these new digital
spaces to increase the number of domains in which te reo Maori is the language of choice.
He posits that these types of virtual spaces create connectivity across an ever expanding
virtual village.

The next paper by Wahineata Smith (Te Whanake animations: Development and
implementation), details her involvement and recollections as an original team member
in the development and implementation of the Te Whanake animations. In this paper she
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outlines the development of the Te Whanake Animations, the research team, characters,
modules, movies, exercises and songs, which form the basis of these language resources.

The final paper in this section is by Karaitiana Taiuru (20 years of reflections
using technology to compile Maori Language Dictionaries). In this paper he reflects on
his involvement in the development and creation of te reo Maori word lists/dictionaries,
and te reo Maori software, over the past 20 years. He provides insights on the variety of
issues associated with this endevour concluding that the impact of commercialisation, the
numerous gatekeepers of matauranga Maori and te reo Maori as well as a general fear of
technology has seen te reo Maori development slow in the digital area.

Conclusion

Although the new millennium brings with it new challenges and growing concerns
regarding the survival of te reo Maori, it is hoped that the hard work undertaken by the
many Maori and non-Maori in ICT, including the significant contributions made by each
of the authors in the following chapters, will provide the impetus and foundational material
for inspiration and stimulus for future generations. As highlighted by Keegan and Cunliffe
(2014, pp. 386-387):

The younger generation today are growing up in a time of rapid technological
change. While their parents may consider mobile phones, the internet, computers
or even television as new technologies, as far as the younger generation is
concerned, they have always existed. . . . These technologies are commonplace and
ownership of and access to them is taken for granted by many young people . . ..
Given young people's importance in language survival and the way in which their
technology landscape has recently evolved, some serious questions need to be asked
about how technology influences their attitudes towards and use of te reo Maori.

As pen, paper and literacy transformed the lives of our ancestors, so too will ICT for this
and future generations.
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Maori language interfaces

Te Taka Keegan
Introduction
The decisions around the language of a software interface lie with the software engineer and
their development team. The decisions are, or should be, based primarily on the likely target
audience and how they will most easily be able to use the interface. That is to say, language
decisions should be based on the usability of the interface. If this was applied for all cases it
is unlikely that we would see interfaces in te reo Maori

From a computational perspective the language of an interface does not need to be
in English, it can just as easily be programmed to display in Spanish, in French, in Maori
or any other of the 1000 languages that are covered by the Unicode scripts. Ultimately the
computer itself does not think, or compute, in a spoken language; all of its operations are
undertaken in machine code based on the binary number system, which is then compiled
onto various layers of assembly and high level programming languages which ultimately
display human language messages in text boxes. What is displayed in those text boxes is
quite arbitrary to running the computer, but it is everything to the usability of the interface,
and subsequently, the usefulness of the software.

This paper considers the usability of the interface and the ramifications for te reo
Maori if the interface language, the messages displayed in those text boxes, is written in te
reo Maori.

An initial question that may arise is "Why would we want to create software that has
an interface in te reo Maori?' Studies have shown (see examples in this paper) that interfaces
are more difficult to use in te reo Maori. The simple answer to this is Maori language
survival. If opportunities are not created where Maori language can be used in modern
technologies, then the language itself is dead in the water. For the Maori language to survive
and be relevant it must be available in all avenues of life and in all avenues of
communication. Modern technologies are increasingly important to our regular
communications, but they are even more relevant to the young people who are the
guardians of our languages in the future. For Maori language to survive, younger
generations must perceive it as a language they want to use and it must be available in all
avenues of their communications.

Historic Maori language interfaces

Computer interfaces in te reo Maori first appeared more than 30 years ago. The Kohanga
Reo National Trust, in 1986, developed its own in-house Maori language training system
on computers that operated in Maori, English or a bilingual mode. 12 complete systems
were built and distributed throughout the country (Laws, 2001). In 1987 a company
called Reddfish produced a software suite that ran on MS-DOS, called Te Kete Pimanawa,
whose interface was totally in te reo Maori. The software included a clock (Te Karaka), an
interactive story (Te Mahi Hangarau Ahi), an arithmetic challenge (Te Tatau), a take on
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the game of Hangman (Kei Oha te Taniwha) and a traditional game (Mt Torere). The New
Zealand Council for Educational Research (NZCER) set up a bulletin board in 1990 where
all the menu items, system prompts and messages were in te reo Maori (Benton, 1996).

While the examples listed above were early endeavours into Maori language

interfaces, little has been written on their actual usage, and in particular their usage in te
reo Maori. Following are three examples of Maori language interfaces that have had some
form of usability analysis undertaken on them.

Microsoft software in te reo Maori

Microsoft NZ has an extensive history of supporting initiatives for te reo Maori. In the early
2000s it commissioned the translation of Microsoft Windows and Office into te reo Maori,
a substantial undertaking involving over 900,000 words in over 180,000 strings. The first
release, Windows XP and Microsoft Office 2003 became available in 2005, and subsequent
versions of Windows (Vista, 7, and 8) and Office (2008, 2010 and 2013) have also been
released with te reo Maori interface options. Figure I is an example of what this looks like to

the user.
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Figure 1: Microsoft Office in te reo Maori

In 2012 a usability survey was undertaken (Mato, Keegan, Cunliffe, & Dalley, 2012) with
Maori medium schools of New Zealand, likely users of the Microsoft interfaces in te

reo Maori. Principals of these schools were contacted and asked a number of questions
regarding their and their school’s use of products in te reo Maori and in particular the
Microsoft products. The survey showed that less than one quarter of Maori medium schools
were using these products, citing an inability to access the interface, a lack of awareness that
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the interface existed and an unfamiliarity with the new terms in the interfaces as the biggest
barriers to usage. However almost all the schools agreed the software should be available to
their children in te reo Maori with some highlighting that 'it should be user friendly'.

Two Degrees smart phones in te reo Maori

Two Degrees has launched two versions of their Huawei smart phones in te reo Maori. In
2011 it launched a Huawei IDEOS X3 with an interface that could be switched between
English and te reo Maori (see Figure 2 for a screenshot of this phone) and then in 2017 it
launched a Huawei P10 and P10+ with a similar bilingual-interface.

Piiwhakah Search Messenger Nl Mara

Roma 4, Facebook &8

Figure 2: Huawei IDEOS X3 Maori interface

A usability study was undertaken on the IDEOS X3 phone with 12 participants that were
either fluent or semi-fluent in te reo Maori (Mato, Keegan & Naera, 2016). None of the
participants realised the phone existed and all were excited to use it. All the participants had
difficulty with the new or unfamiliar words, all suggesting the English interface was quicker
because they were more accustomed to using a smart phone in English. However, three
quarters (9/12) stated they would prefer to use the interface in Maori, primarily to support
and grow their language; "It was cool that somebody out there is trying to promote our
language through technology".

3M library kiosks in te reo Maori

3M New Zealand (3M) manage a collection of library SelfCheckTM machines that are
available in approximately 70 locations in New Zealand. Since 2003, 3M have been using
an interface that includes an option for te reo Maori. While the interface does appear
rudimentary, see Figure 3, it is nevertheless an endeavour by 3M to support te reo Maori.
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Whakatakotoria te kiri ( NAMA PAE KI RUNGA) i raro
i te karu pimatawai, ka TANGO ATU AL
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Whakahoki taonga.

English Reo Maori s

Figure 3: 3M Maori language Library kiosk interface

A brief usability study was undertaken in 2013 where six Maori students were asked to use
the 3M library kiosks to self-issue some books using both the English and te reo Maori
interfaces (Mato, 2013). The students found the interface difficult to understand (in te reo
Maori) primarily because of the new words. However, they did state that it would become
easier to understand if they were to use it more often and that it did give them a sense of
pride to see the Maori language as an option on the interface. While most of the group (4/6)
felt it was more difficult to use in Maori, all of them (6/6) said they would prefer to use it in
te reo Maori.

Other interfaces in te reo Maori

Aside from the three products mentioned above there are a number of other companies
who have made their technology available with a Maori language interface. Google has
translated their web search page into Maori, made available their translator toolkit for te reo
Maori and have a Maori language option at Google Translate. The ATM terminals at BNZ
banks have had a Maori language option since 2007, something that has also been adopted
by Westpac in 2016 and ANZ in 2017. Westpac went one step further in 2017, developing
an option for the Waikato dialect (Keegan & Mato, 2014; Mato & Keegan, 2013).

There are a significant number of smart phone apps, 30+ from Google Play and 25+
from Apple, that have some form of Maori language interface. There are also a significant
number of websites that are now providing Maori language interface options. Far Cry 3 and
Maori Pa Wars have examples of Maori language usage in the gaming industry.

Comment
Clearly the Maori language is beginning to get a foothold in language interfaces options
used with technology in New Zealand. More research is needed to understand how useful
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and how effective these interfaces are in te reo Maori. But the limited studies undertaken to
date have highlighted some important points:

1. Interfaces in te reo Maori are more difficult to use. Even for those with a high
fluency in te reo Maori or/and experience with using the technology.

2. Speakers of te reo Maori are (pleasantly) surprised to see interfaces in te reo Maori.

3. Users state they will use these interfaces in te reo Maori.

It is this third point that warrants further discussion. Without usage, even if at this stage it is
‘stated’ usage, there is no point in developing these interfaces. From a business perspective
there is no economic benefit for creating a Maori language interface. There are not the
numbers of users to justify the cost of development. To quote a business terminology; 'there
is a negative return on investment' when creating Maori language interfaces. A further
argument against the case is the fact that all speakers of te reo Maori are, at least, bilingual.
They can all also speak English, so why is a Maori language interface necessary?

The usability studies above highlight that Maori language interfaces are harder for
Maori language users to use. There is confusion and difficulty with the new words and if
something is needed to be done quickly, it is easier in English. But users have expressed
their excitement, their pride and their sense of identity to see Maori language interfaces
and subsequently have indicated they would use the Maori language versions. Perhaps
the biggest obstacle is getting the interfaces translated into Maori in the first place. Once
a Maori language version is offered, strategies could be deployed to actively encourage its
usage. Strategies such as Nudge Theory and Active Offer (Keegan & Evas 2012), and setting
the default language to Maori (Keegan & Cunningham, 2008) are all approaches that could,
and should, be used to encourage usage of Maori language interfaces.

However, one thing remains abundantly clear, if te reo Maori language interfaces
are not created, and are not used, the chances of te reo Maori future survival as a language
of everyday usage are diminished.
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A translation of Moodle into te reo Maori

Hori Manuirirangi

Abstract

This paper is an assessment of the te reo Maori translation of the Learning Management
System ‘Moodle’ which “is the primary online learning environment [used] at the
University of Waikato” (WCEL, 2017), since 2008. Moodle stands for Modular Object-
Oriented Dynamic Learning Environment (Pavri, 2004). It has an open code-base that
allows users the ability to modify the software to suit their own needs. This particular
feature is especially appealing for Maori and Pasifika peoples as it enables the development
of the LMS to suit the user’s unique cultural needs (Clayton, 2005, Costello, 2014). For

the last 10 years, teaching staft and students of the University of Waikato have used

Moodle consistently as an online teaching and learning platform to augment most of the
university’s papers and courses. This paper discusses the rationale for the translation of

the LMS and gives insight into the process implemented by university staff of Te Ratonga
Whakamaori (Maori Translation Service) and the university’s WCEL team (Waikato Centre
of E-Learning). This research also gives a detailed account from the perspective of the
translators, supplemented with anecdotal student feedback and concluding with a review of
results collected from automated Moodle analytical results.

Rationale and student feedback

Since the introduction of Moodle in 2008 the LMS has undergone regular maintenance
and scheduled updates by the university’s WCEL team, one of which was the Maori
language localisation of Moodle for its resident Waikato users. This project was carried
out as a small-scale translation pilot prior to 2009. In mid-2010 plans to translate Moodle
completely into te reo Maori between staft of the Ratonga Whakamaori and the WCEL
team began. After lengthy discussions and planning, translation work commenced in
October 2010.

From the perspective of the teaching staft and students, the rationale for translating
Moodle into te reo Maori was simple - create an online virtual learning environment for
students that reinforces and encourages them to use te reo Maori. At introductory Level
100, te reo Maori papers are displayed bilingually in Moodle (See Figure 1). In doing
so, second-language learners are introduced to new terms and concepts outside of the
classroom to further enhance their language acquisition of te reo Maori.
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Figure 1: Typical Level 100 Reo Mdori Moodle paper, displayed bilingually.

By intermediate level 200, ka rumakina te tauira ki roto i te reo, the student is immersed

in the language. This happens progressively throughout their learning. By this stage, their

reo competency has grown to a level where they are able to understand more challenging

formulaic expressions in the target language (te reo Maori). Moodle, which they were

accustomed to seeing displayed bilingually, is then converted into te reo Maori (See Figure

2).

Moodle My Courses ~ Useful Links ~ Moodie Help

Navigation

Rapu Ngi Huinga

Ngi Karere o te Wi

;) Parenge O Mua Tata Nel

THE UNIVERSITY OF

WAIKATO REOM201-17A (SEC) - Te Reo Maori: Intermediate 1

Tal nga
WHAKAHAERETANGA iola)
~ Whakahaerenga akoranga Wiki 1

[ Nga Maka

AC @  Rarangi Mat t A(S
w Huri toranga ki

1 Hoki ki taku toranga matua B Nga waiata me nga karakia
NGA TAKAHANGA KA U MA olo) . e Ror
% Mahi Kainga 2 ',;,1 Le 1

LN
Haere ki te Maramataka.
Takahanga Hou 3 Ha Talking about hat ]
Wiki 2

NGA KARERE =@

Kiiore he karere @ tatesl ana Me oti | a koutou nga mahi o te (Wiki 1) te mahi. Ka mutu ana éna,

Nga Karere

ka kuhu ai ki nga ngohe me nga tapiringa katoa o te (Wiki 2) nei.

Figure 2: Typical Level 200 Reo Maori Moodle paper, displayed in te reo Maori.
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Immersing users in the target language within Moodle, at this level, supported and
complemented the students’ language acquisition inside the classroom. This progression
of language immersion is a way in which filtering Maori through English is avoided, as
some believe it actually “hindered the acquisition of language” (Aikman-Dodd & Ratima,
2014, p. 8). When questioned about their experiences using Moodle, including the online
activities, quizzes and language resources, the majority of feedback received from students
was positive, and mostly given in te reo Maori.

“He hangarau tino awhina mo te whakaraupapa i nga mahi!”
The technology is very useful for organising/sequencing work!
(Te Tohu Paetahi student feedback, 2015)

“Tino pai mo te ako whakatauki, reo okawa, kupu whakarite me ngaa kemu
whakahahaki...”

It’s very good for learning proverbs, formal language, metaphors and revision
games...

(Te Tohu Paetahi student feedback, 2015)

Transitioning from English to Maori in Moodle occurs seamlessly at level 200. Students
were able to understand Moodle translations of functions, user interface content and
commands because they were already familiar with some of these displayed in English
in the bilingual version of Moodle at level 100. Even with certain translations they were
initially unsure of, they soon grasped the meaning through context and use. The LMS
soon became a reliable online learning platform whereby students were able to access
information, teaching resources and engage with specific te reo Maori focussed activities
relevant to their studies. From the perspective of the teacher, being informed by student
feedback has actually prompted changes to teaching delivery.

“Me kaha ake te tuari rauemi whakaako ma Moodle i mua i nga rangi aromatawail!”
Teaching resources should be shared via Moodle prior to assessment days!
(Te Tohu Paetahi student feedback, 2015).

To address this matter, myself and other members of the Te Tohu Paetahi teaching staft who
consistently used Moodle, made a conscious effort to ensure all relevant teaching resources
were uploaded prior to assessment days.

Translation process

Following discussions with IT staff of the university’s WCEL team, English text strings
within the Moodle code were extracted and converted into 130 Excel spreadsheet
documents. Due to the scale of the job and the timeframe for its completion, staff decided
to isolate only the essential text strings that required translation into te reo Maori. Text
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strings deemed essential were those that both the student and the teacher would view whilst
using Moodle. As a result only 21 of the total 130 Excel files were isolated, and contained
within these approximately 300 text strings with a word count of almost 30,000.

The translation of Moodle came about due to the collaborative efforts of the Te
Ratonga Whakamaori staff, the WCEL team and support provided by Dr Te Taka Keegan.
An experienced staff member in the Department of Computer Science, Dr Keegan was able
to impart his knowledge and expertise in this area. For those of us translating the Moodle
strings this proved invaluable, as he had recently returned from 6 months academic leave
in America, where he had worked for Google as a visiting academic assisting with the
development of the Google Translator Toolkit for te reo Maori. With his guidance, the
Te Ratonga Whakamaori translators uploaded the files containing 300 strings of English
source text to the Google translator toolkit. The Google Translator Toolkit itself is a free
web application designed to allow translators the ability to save and edit translations under
their own personal Gmail account. There were numerous advantages for using the Google
Translator Toolkit, and one of the most beneficial for our Moodle translation team, was the
ability to share documents between translators. This not only enabled our team to work
more efficiently at translating the English source text into te reo Maori, but it also negated
duplication of work as we were able to access the shared source text documents and co-edit
simultaneously in real-time. Working collectively on shared Google documents via the
Translator Toolkit meant that, providing we had an internet connection, we could access the
translations from anywhere at any time. This proved particularly useful when carrying out
verification work that required regular access to check and peer review the work of other
colleagues. The freedom to work independently in this way, whilst collectively translating
shared documents, really eased our combined workloads. This in turn made the job of
translating 30,000 words more manageable.

As lead translator for the project, the task of translating and verifying the required
Moodle strings into te reo Maori was left to myself and Awatea Patterson. Awatea, at the
time, had just completed the postgraduate Titohu diploma of translating and interpreting,
and had proven herself a very skilled translator having contributed to the 2010 Microsoft
Local Language Program contract. Over a 6 month period, we worked steadily to translate
numerous English commands and user interface terms. At times, a large portion of the
English source text seemed very similar and interchangeable with other various text strings
we were translating. Maintaining quality assurance of our work meant not only ensuring
that the translations were appropriate for display in the LMS, but that they were also distinct
enough from other Moodle translations that the user could discern between different
meanings. A simple example of this is the Maori translation for the command: 'choose’,
which is interchangeable at times with 'select’ and "pick’. Using the term whiriwhiri(a) for
choose actually required us to become economical elsewhere with other vocab. This meant
reserving tipako(hia) for select and kowhiri(a) for pick, as each needed to be unique to
avoid reduplication and confusion.

Carrying out all the translation work through the Google Translator Toolkit
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ensured consistency with the use of specific vocabulary, as the web application would
automatically retrieve suggestions from its glossaries as we worked. The more we worked on
translating and adding entries, the more the glossaries and translation memories grew, and
so too did the application’s ability to translate source text into the target language (Maori).
If unable to fully translate, it would often give partial translations or highlight specific
vocabulary it recognised and make suggestions for us to consider. Working alongside
Awatea gave me helpful insight into the perspective of the student. As a teacher, sometimes
my translations, although grammatically correct, did not always convey the intended
meaning as effectively as Awatea's translations. When verifying each other’s work daily,

I would get the opportunity to read her te reo Maori translations, which prompted me at
times to reconsider my own. It was helpful to take a step back, to view her work and really
consider why she chose to translate the English source text the way she did. She was able

to see the translations through the eyes of both the student and translator. Occasionally,
having viewed her translations I would change my own to suit. An example of this was the
word ‘flag’ that I had translated as ‘haki, which can also be perceived to mean ‘cheque’ that
in certain contexts has monetary connotations associated with it. Awatea chose to translate
‘flag’ with ‘kara. This word also worked particularly well when joined with the verb ‘wete’ as
a compound to convey the antonym ‘un-flag’ = ‘wete-kara.

Click to un-flag this question = Pawhiritia kia wete-kara i ténei patai

The most obvious translations were not always the best suited for the context. Peer
reviewing our work in this manner provided an alternative vantage point with which
to consider how others may perceive the translations. This served as a form of quality
assurance for the project.

Moodle results

REOM201-17A was the first te reo Maori paper completely taught and assessed online via
the LMS Moodle. Tracking student engagement within Moodle merely involved checking
the enrolled users’ details to see when they had last gained access. In this paper, specific te
reo Maori focused assessments were prescribed through mahi kainga (homework), korero-
a-waha (oral presentations) and whakamatautau (tests). Each activity generated access
times and details of the duration a student spent engaged with each activity, and this was
able to be tracked through users attempts. Although every individual learner inevitably
possesses different strengths and weaknesses, what was obvious from the results of the
assessment which followed, was a definite pattern that emerged correlating with grades
awarded, the duration a student spent on the assessment and the times they logged in for
their attempt (See Figure 3). Highlighted in the graph below are the results of the Mahi
Kainga 1 assessment completed by 23 of the 27 enrolled REOM201-17A cohort. The 2 red
students that received 5 - 7.25 marks failed, and did not achieve a pass grade. Both logged
in to attempt this assessment during the final 2 hours. The 17 orange students that scored in
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the middle range, between 9 - 14 marks, logged in for their attempts 24 hours prior to the
assessment closing. The 4 green students that achieved the highest marks spent the most
time fulfilling the required tasks for this assessment, and had logged in for their attempts 48
hours in advance.

Overall number of students achieving grade ranges
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Figure 3: REOM201-17A Mahi Kainga 1 results

Conclusion

How has the translation of Moodle been beneficial to the teaching of te reo Maori at
Waikato University? By Level 200, students are encouraged to communicate in te reo Maori
despite their varying abilities and degree of reo competency. The immersion approach is a
well-known philosophy embedded within our teaching practice, and with the translation

of Moodle, teaching staff can provide students with yet another domain in their lives where
they are compelled to use their reo. This stands to enhance the students' learning outside
of the classroom, giving them a virtual learning environment that further reinforces their

<«

language acquisition. “..[V]irtual worlds add much more than visual and auditory media,
they provide instructors and students greater choices for collaboration, learner autonomy;,
creativity, and experimentation...” (Henderson, Huang, Grant, & Henderson, 2009, pp. 465-
466).

Outside of the classroom, the translation of Moodle provides for a blended style
of teaching that gives students the autonomy to learn te reo Maori at their convenience.
They gain the flexibility to learn independently and set their own pace conducive to their
personal needs. With Moodle software being continually developed, there are ongoing
opportunities to further customise and enhance the student’s virtual learning environment

with translations.
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Machine translation for te reo Maori

Te Taka Keegan

Introduction

What is Machine Translation? Machine Translation (MT) is a process where computer
software is used to translate texts from one natural (or spoken) language to another. Early
research centred on two distinct approaches: Rules Based Machine Translation (RBMT)

and Statistical Machine Translation (SMT). In simple terms RBMT makes use of large sets
of linguistic rules that define languages whereas SMT uses statistical techniques to build
language models from large language corpora. Increases in computing power and the
amount of language corpora available has meant that SMT had become the preferred option
with recent advances in neural networks also being applied to improve the accuracy of SMT.
For commercial reasons, this is an area of research that has generated a lot of interest and
funding support from some major international computer companies, including Google',
Microsoft* and Facebook’.

Why is Machine Translation important for te reo Maori? A te reo Maori purist may
argue that it is not important to focus activities on having a machine undertake translations
for te reo Maori; if people want to understand te reo Maori then they should put in the
effort to learn the language. This line of reasoning is difficult to argue with. But, from a
Maori language activist perspective the value of MT is not so much in the translation of
te reo Maori to (say) English, but rather the translation of English to te reo Maori. If this
translation can be done efficiently, with low costs, it will assist in the proliferation of te
reo Maori into new contexts, new environments and will assist its normalisation in New
Zealand's society.

At this time, two of the major international companies, Google and Microsoft, have
invested significantly in MT for te reo Maori. This paper summarises their endeavours and
reports on the quality of translations they have been able to generate.

Google’s support for te reo Maori
Google’s support for te reo Maori began in 2001 when it enabled the Maori language as one
of the languages in its Google in Your Language programme. This programme was an avenue
for local language communities to translate interface strings so that the Google Web Search
home page could appear in a local language. As translations were undertaken part time, it
took 7 years before the Google home page appeared in te reo Maori.

A year later, in 2009, the Maori language was enabled on the Google Translator
Toolkit (GTT). The GTT is a Translation Memory tool to assist translators undertake
translation work by placing at their fingertips dictionaries, word lists and previous
translations. Testing was undertaken on this tool that suggested it could increase the
productivity, quality and consistency of Maori language translations. If 70% of Maori
translators used this tool ,a further 20 million words could be translated per annum
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(Keegan & Evas, 2011). However, significant uptake of this tool by reo Maori translators is
yet to be realised.

One of the issues with typing te reo Maori is the ability to type the macron
character over a vowel to indicate that the lengthening of that vowel, which is important to
indicate word meaning and pronunciation. In 2010 Google released a keyboard to allow the
typing of the macron on its web search home page.

In 2017, Google worked with Vodafone to create a feature that allows for the entry
of correct pronunciation of Maori place names*.

While the above tools and features are important for the use of te reo Maori with
Google tools, perhaps the most significant facility released by Google for te reo Maori
was Google Translate. Google Translate became available in te reo Maori in December
2013. However, it is important to be aware that the significance and usefulness of Google
Translate for te reo Maori clearly lies with the accuracy of translations that it can produce.
A brief investigation on the usefulness of Google Translate in te reo Maori was undertaken
and is described next.

Google Translate in te reo Maori investigation

In the New Zealand summer of 2013-2014, a Master's student at Waikato University,
Whitiaua Ropitini, undertook a brief investigation into the support for the Maori language
inclusion in Google Translate (Ropitini, 2014). Six Maori language participants were
identified with mixed backgrounds: four had a high knowledge of te reo Maori, four had
experience with Maori language translation, and four had experience using computers. The
participants were introduced to Google Translate (see Figure 1) and asked for qualitative,
somewhat anecdotal, feedback.

O S]e +Whitiaua 38 Q) Share ;
Translate *]
Maori  English  Spanish  Detect language ~ LY English Msori  Spanish ~

Kia Ora kei te pehea? * ' Hello how are?

= - F < @

Figure 1: Google Translate

When asked how they felt about the inclusion of te reo Maori in Google Translate five of six
were supportive, suggesting the mana o te reo Maori was uplifted by being available through
this tool. When asked about the quality of translations all of the participants commented



He Whare Hangarau Maori — Language, culture & technology 25

that while the tool was able to translate (to/from Maori) there were errors. The participants
questioned how these errors could be corrected. When asked if Google Translate could
assist in the long term survival of te reo Maori, all six participants were positive in the
benefits that this tool could provide with most participants suggesting improvements and
corrections would be necessary, and suggesting these corrections should be driven by Maori
language supporters.

Microsoft’s support for te reo Maori
Microsoft’s support for te reo Maori began in 1998 when it acknowledged an operating
system keyboard was needed to produce the macron character. This was subsequently
created and made available in 2003. It has been available in all subsequent versions of the
Microsoft Windows operating systems.

Microsoft’s next major milestone was the translation of Windows XP and Office
2003 into te reo Maori. This was, perhaps, the most ambitious Maori language IT project
ever completed, involving the translation of over 900,000 words in 180,000 separate strings.
Subsequent version of Windows and Office have also been translated into te reo Maori.
The translation was significant because it now allows a computer (running Microsoft
Windows) to be used totally in te reo Maori. One would expect that a key user of this
software would be Maori medium education, however studies have shown that, for a
number of reasons, the uptake in this sector has not been as high as expected (see Keegan &
Mato, 2011; and Mato, Keegan, Cunliffe, & Dalley, 2012).

Microsoft has also supported the translation of Minecraft coding sessions into te
reo Maori for the Hour of Code as part of 2016 Computer Science Education Week.

Pokapii Whitireo Charitable Trust

In 2013, Microsoft began discussions with some Maori language supporters to set up a trust
whose functions include the gathering of a body of translated works that can be used for
language research and revitalisation. This led to the registration of the Pokapt Whitireo
Charitable Trust in 2015 that has three trustees and lists Professor Pare Keiha as the contact.
While Microsoft do not have a member on the Trust, they provided legal support to set up
the trust. It is envisaged that all resources collected by the Trust are available to all who are
undertaking research on te reo Maori, including Microsoft and the Microsoft Translator
Hub.

Microsoft Translator Hub

The Microsoft Translator Hub (MTH) is an extension of the Microsoft Translator service.
It is an online service that provides the facility for language communities to create their
own machine translation tool. This facility was made available by Microsoft to the Maori
language community in 2013. Perhaps due to a limited capacity in the Maori language
community the service was never activated until 2017, when a Waikato University
undergraduate computer science student, Jasmin Cairns, created a translation system and
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compared it with the Google Translation System.

Microsoft Translator Hub comparison study

The study undertaken by Jasmin Cairns (2017) had two components. First she built
a translation system using MTH, then she compared the quality of Maori language
translations produced by the MTH to those produced by Google Translate.

To build the MTH system, Cairns sourced data in the form of translated sentence
pairs: English to Maori or Maori to English. She sourced this data from the Pokapa
Whitireo Charitable Trust, from corpora that were gifted by the Faculty of Maori and
Indigenous Development of Auckland University of Technology, and from corpora that
were gifted by the Computer Science Department of Waikato University. In all she collected
approximately 134,000 translated pairs. The data was uploaded to the MTH, and after a
training process, the online system was created. It was made available for testing (see Figure
2), but was never deployed publically.

Maori English
Ref: Take an umbrella, it's starting to spit
Mauria he ha il dua.
e === MT: Take an umbrella and start the kéua.
. X . i . Ref: To the people of Ngati Porou, Hikurangi is 2 grand mountain.
Ki te iwi o Ngati Porou, he maunga rangatira a Hikurangi. MT: To the people of Ngéti Porou, a captain of the Sky.

Ref: The elders gave out the school prizes

Na nga pakeke i whakarato nga paraihe o te kura. MT: The age of the prize of the school

Ref: | was asked to draw the winning number.

| tonoa mai méku e tord te nama wini.
MT: Sent me draw a win.

Ref: | am disinclined to f >w that course of action
E ngékau kore ana ahau ki te whai atu i téns ara, MT: | have no heart to follow that path.

Figure 2: Sample output from Microsoft Translator Hub (Mdori to English)

Cairns used two methods to undertake comparison translation quality. She used a machine
translation evaluation software called Asiya which compared the translations over 9 metrics
including BLEU, GTM, IO, WER and PER. She also had the 1,000 outputs manually
checked by two human verifiers proficient in te reo Maori. The combined results showed
that there were no significant differences in the output of the two systems, Microsoft
Translation Hub and Google Translate.

The usefulness of machine translation for te reo Maori
For modern translations systems to translate with accuracy they require large amounts
of language corpora, and in particular digitised translated pairs of data. The MT systems
built by Google and Microsoft produce accurate translations for the largest languages
of the world because there are large datasets available that these systems utilise to refine
translation accuracy.

The amount of Maori language digitised data available for MT is not sufficient
enough at this time for the MT systems to produce accurate translations. Consequently
the publically available Google Translate in Maori MT system and the, yet to be deployed
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publically, Microsoft Translator Hub system for te reo Maori should be used with that

in mind. These Maori MT systems can perform translations in te reo Maori, but these
translations need to be verified before being used with authority. This is something that
Hamilton mayoral candidate James Cameron discovered, when in 2016 he used Google
Translate to translate his personal profile into Maori and the resulting output was posted to
every home in Hamilton (Smallman, 2016).

But the outlook is bright. More digitised Maori language data is being made
available all the time. A recent web crawl for Maori language data found over 2,200 web
pages with Maori language texts on them?, an amount that would be inconceivable just
a few years ago. This, coupled with the knowledge that neural networks in Machine
Translation is constantly improving the quality of translations, and suggests there is a future
for MT in te reo Maori. The question is not ‘'Will this happen?', but rather "When will this
happen and how can Maori language activists be aware of this so that it can have a positive
impact on the normalisation of te reo Maori?'

Endnotes

" https://research.googleblog.com/2016/09/a-neural-network-for-machine.html

% https://blogs.msdn.microsoft.com/translation/2016/11/15/microsoft-translator-launching-neural-
network-based-translations-for-all-its-speech-languages/
*https://code.facebook.com/posts/289921871474277 /transitioning-entirely-to-neural-machine-
translation/

* See: https://www.sayittika.co.nz/

* Personal correspondence from Kevin Scannell, August 2017.
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Te Whare Matihiko o Te Reo -

digital tools for the revitalisation of te reo Maori

Tania M. Kaai

Abstract
Te Ipukarea - The National Maori Language Institute was established in 2008 partly to
develop and advance a digital strategy for the creation, delivery, and assessment of Maori
language curricula as well as the collection and dissemination of Maori knowledge across
a range of domains. From online language tutorials and animations to digital recordings
of interviews with native speakers of the Maori Language, Te Ipukarea provides a broad
range of online resources free to access for our community to use and also as a commitment
to supporting the revitalisation and rejuvenation of te reo Maori (see http://www.
teipukarea.maori.nz/projects). Furthermore, we hope that these resources can be used by
other Indigenous communities around the world as templates for their own work in the
revitalisation of their endangered or minoritised languages.

Te Whare Matihiko o te Reo is a Nga Pae o Te Maramatanga Maori Centre of
Research Excellence funded research project over three years, comprising four interrelated
digital components including:

1) an online digital te reo Maori language portal/advanced search engine;

2) acollection of waiata and haka that have not been published to be uploaded on to
Tamata Toiere (see http://www.waiata.maori.nz);

3) a Maori thesaurus (He Punakupu Taurite); and

4) adigital dictionary and app for He Pataka Kupu (approved by Te Taura Whiri i te
Reo Maori).

The project is designed to answer the question: “Through the use of oral, visual, digital
and written sources in, or about, te reo Maori, how can matauranga and tikanga Maori be
more easily accessed and applied to provide opportunities for Maori communities today
including Maori language learning and teaching?’ The objectives of the project are:

1) to understand how technology and new media can be utilised to revitalise and
enable the teaching and learning of endangered and minoritised languages;
including te reo Maori;

2) source and prepare appropriate sources of te reo Maori media for inclusion in the
online portal;

3) develop corpora of te reo Maori from oral, visual, digital and/or written sources,
and;

4) analyse te reo Maori corpora to enable the identification and documentation of



30 Maori language resources & Madori initiatives for teaching & learning te reo Maori

linguistic data and matauranga Maori.

This paper will provide further insight into Te Whare Matihiko as a multi-pronged project
using digital technology to support te reo Maori and add further value to Te Ipukarea’s
digital strategy.

Introduction
Any discussion and questions of technology and new media in endangered language
contexts must be grounded and framed within the realities of access. Although the digital
divide continues to exist, there is evidence, however, of increased access to new wireless
media among endangered and minority language users, including Maori. Mediatisation
of social interaction is already happening from the iPhone to Facebook and SMS text to
Twitter (Scannell, 2012). In these new sites and spaces, language has become increasingly
detached from its traditional, cultural and physical context. For minority and endangered
languages, there is more material produced in the Internet than in traditional print or mass
media. Rather than being mere consumers of mass media conveyed in a dominant majority
language, minority-language users can, through the Internet and new media, become
producers as well as consumers of media products in their own language (Ka‘i, O Laoire &
Ostler, 2012). Over the years, technology from the tape recorder to digital archiving use has
increased for the documentation and revitalisation of endangered languages, and is clearly
useful. At the same time, many endangered languages appear to be making a successful
transition to new media. This includes Maori. Very good sound recording equipment and
secure storage of data have ensured that archives are now secured to provide important
information for the preparation and preservation of language descriptions, grammars,
dictionaries and edited collections of oral and written literature. Similarly, technology
and digital archives are allies in preserving cultural knowledge (Ka‘ai-Mahuta, 2012). For
example, Tamata Toiere, in the case of Maori waiata; Te Ipukarea, in the case of recording
repositories of Maori knowledge in He Pataka Matauranga series 1 and 2 and Te Aka
Maori-English, English-Maori Dictionary. These digital archives demonstrate the interface
between recovering traditional knowledge and storing this knowledge through innovative
technology for future generations. The use of technology in archiving and data storage has
been well documented.

Historically, Maori have been quick to adopt new technology and skills they
recognise can be of benefit to the advancement of their society. This is illustrated by
Maori interest in literacy during the early period of the mission schools. These ancestors
were quick to put their new skills to good use for the benefit of future generations. In
the nineteenth century Maori wrote prolifically, adapting the oral arts for the press. This
included documenting genealogy, tribal histories, cultural protocols, and waiata. In addition
to the many Maori manuscripts is the significant collection of Maori language newspapers
(Ka‘ai-Mahuta 2012, p. 12).
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While it is advocated that the oral tradition is essential to Maori cultural survival and
that it should be defended and maintained, it is also viewed that Maori should utilise
new technology in order to preserve their traditions. In Something Torn and New: An
African Renaissance, Ngiigi wa Thiongo (2009, p. 20) posits that, “to starve a people of its
language is to kill a people’s memory bank”. Digital archives are tools for the revitalisation
of the Maori language and the preservation of Maori culture; a digital memory bank of
Indigenous Maori knowledge and an archive for future generations (Ka‘ai-Mahuta, 2012).

Te Whare Matihiko o Te Reo Research Project

Te Whare Matihiko o Te Reo is a research project spanning three years. It is located within
a digitisation and new media construct and methodology because all four components,
which constitute the project, involve using digital technology as a tool for Maori language
revitalisation. The four components are:

1) The creation of a portal / advanced search engine, as a National Maori Language
Data Base Portal and other Maori language resources such as publications, iwi
radio, television programmes, community initiatives, websites and social media.
This will be called Tomokanga Rauemi Reo Maori and will be the umbrella, or
matua, for the remaining three components;

2) A collection of waiata and haka that have not been published including lyrics with
a detailed explanation of the lyrics, a biography of the composer, audio and video
files to be called Tamata Toiere;

3) An online Maori Thesaurus to be called He Punakupu embedded in Te Aka Maori-
English, English-Maori Dictionary;

4) The digitisation of He Pataka Kupu monolingual Maori dictionary linked to Te
Aka Maori-English, English-Maori Dictionary and the creation of an app for
smartphone devices.

All four projects will have synchronised development in order for the desired outputs to be
achieved within the three-year period. This is made possible by the fact that each project
component is led or co-led by a different person. The project will undertake the following:

o Determine how technology and new media can be utilised to revitalise and enable
the teaching and learning of endangered and minorities languages.

o Source and prepare appropriate sources of te reo Maori media.

« Analyse te reo Maori corpora to enable the identification and documentation of
linguistic data and matauranga Maori.

o Collect relevant materials to populate the e-repository archive/portal.

Tomokanga Rauemi Reo Maori
Tomokanga Rauemi Reo Maori, an online digital Maori language portal, will be similar
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to a library catalogue that has both basic and advanced search functions. It will have the
capacity to bring up search results of pages that relate to Maori language groups, courses
and resources. Each page will be tagged with several key words. For example, coffee group,
Auckland, mums and bubs, and weekly. The user will be anyone searching for support in
their Maori language journey, as well as researchers. Types of pages could include university
courses, websites, coffee groups, Facebook groups, blogs, YouTube channels, immersion
childcare, or any social media page where te reo Maori is the dominant feature. Only
accessible print resources will be included to ensure that the portal is kept relevant and
contemporary. Thus, this National Maori Language Portal will provide a much needed
e-repository to disseminate critical material often created or produced by Maori language
speakers which can empower other learners of the Maori language contributing to the
preservation and survival of the language.

Tamata Toiere

Tamata Toiere is an example of technology designed to preserve language and cultural
knowledge as in the case of Maori waiata and to, hopefully, arrest the loss of beautiful
compositions. The repository demonstrates the interface between recovering traditional
knowledge and storing this knowledge through innovative technology to make it more
accessible to future generations. This component will assemble a collection of waiata

and haka, which have not yet been published including, lyrics, a detailed explanation of
the lyrics, a biography of the composer, as well as audio and video files. It is hoped that
compositions and composers are obtained from a range of tribal regions to capture the
variations in dialects, histories, political commentaries, and oral narratives. However,

this will be contingent on the support of the composer/s. It will be important to capture
new oral literature. As Ka‘ai-Mahuta (2012, p. 27) states, "this is a form of publishing that
not only acts as another resource of Maori knowledge and tradition, but also benefits
composers who can reach a larger audience with their poetry". The repository will also
improve access of Maori to waiata and haka, provide a resource for learning and will ensure
Maori control of Maori knowledge. Prolific Maori composers will be recruited to participate
in the project. One composer each year for five years will be selected (based on availability)
and a selection of their compositions will be researched and recorded along with the
relevant material to complete each section of the repository.

He Punakupu

He Punakupu is a Maori language thesaurus project. Currently, there is no comprehensive
user-friendly thesaurus available for the Maori language. The project will deliver a
comprehensive list of synonyms for the Maori words in the Te Aka Maori-English, English-
Maori Dictionary. The synonyms will be added directly to the online version of Te Aka
(http://maoridictionary.co.nz) where they will be availa