Chapter 8
Using the Mathematics Register Outside
the Classroom

Te reo Mdaori was the language of communication when the first European settlers
arrived in Aotearoa/New Zealand. Since then it has been used continuously as a
first language in some parts of New Zealand. More recently, it has become the sec-
ond language of many others. This increase in second-language speakers has come
about as a result of the revitalisation movement. An aim of this movement in the
latter part of the twentieth century was to have fe reo Maori serve as many functions
as possible, and not be relegated to talking only about traditional matters. However,
this remains a challenge with much uncertainty about how to ensure that the best
opportunities are made available for te reo Mdaori to be used in a range of domains.
An ongoing tension is the need to increase opportunities for the language to be used,
whilst at the same time ensuring the integrity of the language. Given that the math-
ematics register can be used in solving real-life problems that need a mathematical
solution, the focus for this chapter is how the specialised terminology of the math-
ematics register is being used in the wider community. We also look at how ex—Te
Koutu students transition from school to work and further study and how they use
and learn more mathematics.

Before the 1980s, many prominent Maori advocated the use of English, espe-
cially by the rapidly growing, post-war, urban population. English was seen as the
language of social improvement from the beginning of the twentieth century, and
many Maori stopped using fe reo Maori, except on the marae or in religious ser-
vices (Te Puni Kokiri, 2004). Consequently, te reo Mdaori was used for a limited
number of functions. Since the 1980s, with the revitalisation of the language, there
have been hopes that once again te reo Maori would be used to fulfil a similar range
of functions to that of English. However, for these hopes to be realised a number
of factors must come into play. The first and foremost of these is having a vibrant
community of speakers. Figure 8.1 shows that in 2006 the number of speakers who
felt that they spoke te reo Mdaori very well, or well, had since 2001 increased in the
four youngest age groups.

Given that this age group would mostly be in the workforce, with some in the
youngest group coming from Maori-immersion schooling, there is potential for
these speakers to use the mathematics register in fe reo Mdori in their everyday
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Fig. 8.1 Maori-language-speaking proficiency by age (from Te Puni Kokiri, 2007a, 2007b, p. 5)

Table 8.1 Percentage of Maori adults who speak Maori outside the home, and whom they
speak to

Some Maori no

All Maori (i.e. less
Maori/Maori Mostly Maori than/50 percent

Person spoken to equally with English Maori)

Visiting relatives/friends 9 10 82

Working 7 7 85

Sport 3 7 90

Helping out at school 20 12 68

Shopping 1 4 94

Religious activities 21 11 68

Club or interest group 20 16 63

Hui 23 19 58

Marae activities 32 17 51

Socialising 3 8 89

From Statistics New Zealand (2002)

conversations. Yet in 2001, information gathered from nearly 5000 Maori respon-
dents showed that only 14 percent used fe reo Maori at least 50 percent of the time
(Statistics New Zealand, 2002). In social situations, where the mathematics register
might also be used, such as with sport or shopping, the use of te reo Mdori was even
less. This information is shown in Table 8.1. By 2006, there were more Maori using
te reo Maori “some” or “most of the time” in all domains. However:

In ... 2006 fewer people spoke Maori for half or more of the time while shopping (7%),
at sports (9%), while socialising (10%), at work (15%), and while visiting relatives, friends
or neighbours (20%). This information suggests that the most use of Maori language in
community settings is in cultural practices and formal occasions. More instances of Maori
language use outside of these settings is needed until normalisation of the language is
achieved. (Te Puni Kokiri, 2008a, p. 32)
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An increase in the use of te reo Maori is not simply a matter of more people being
proficient. People need to see the possibilities for using the language and then want
to take advantage of them. In relation to this issue, the attitudes of non-Indigenous
people to the use of Indigenous languages has been a concern (May, 2000). In a
2006 survey of attitudes to te reo Maori, 80 percent of non-Maori respondents and
almost a hundred percent of Maori respondents thought that it was a good thing
for Maori to speak Maori in public (Te Puni Kokiri, 2006). To temper this posi-
tive response, Boyce (2005) found, in regard to attitudes to fe reo Mdaori, that “the
wider community will express more positive responses to generic questions, but
will indicate more negativity as questions become more specific” (p. 94). In a report
by Te Puni Kokiri (2001) on students’ learning fe reo Maori as a second language
in high school, one of the reasons given by Maori students for not learning it was
that there was “little real-life application for fe reo” (p. 8). In the same survey, par-
ents suggested that having the language might contribute to their children gaining
jobs in tourism or with some government departments. However, a report on Maori
tourism in Rotorua commented that the use of fe reo Maori would not necessarily
have positive outcomes for the language.

Participants generally felt that tourism could be used to promote Te Reo in a far more
positive light. One of the other impacts on Te Reo was the tendency to use transliterations
because the depth of reo Maori “proper” would require more explanation and may be too
complex for tourists to comprehend.

Thus, tourism is seen as a mixed blessing for Te Reo, with positive outcomes requiring
a more concerted effort overall. (Tahana, Grant, Simmons, & Fairweather, 2000, p. 53)

So the likelihood of e reo Maori being used in workplaces depends on a number
of aspects aligning, even if there is a sufficient number of language speakers. For
instance, the communication partners need to be at a similar level of proficiency
if the language is to be used in more than a superficial way and in a way that is
not detrimental to the language. Using the mathematics register to solve problems
requires a higher level of proficiency than would be necessary to have a discussion
about the weather, which also requires the use of aspects of the mathematics register.

Although there have been many surveys about Maori people’s use of fe reo
Maori, there has been little research about whether the new registers created for
schools have transferred into the wider community and incorporated into everyday
speech. Of the small amount which has been done, there is no research that investi-
gated the features of the mathematics register that appear in fe reo Maori use in the
wider community.

In order to determine where the mathematics register was used, it was necessary
to look at situations in the wider community where aspects of the register were likely
to appear. One of the domains where te reo Maori is spoken outside the classroom
is the media, particularly radio and television, and it also has an increasing presence
in e-media mostly driven by young Maori (Te Puni Kokiri, 2010). Currently, there
is minimal language print media in the medium of Maori outside a few localised
newspapers. In the next section, we briefly describe the history of Maori broadcast-
ing before presenting the results from a research project that monitored the different
te reo Maori mathematical terms used on television over a two-week period in 2009.
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Te Reo Maori and Broadcasting

Internationally and nationally it is recognised that the media has a role to play in
the revitalisation of an Indigenous language (Hinton & Hale, 2001). Broadcasting
in te reo Maori in Aotearoa/New Zealand has a long and complex history, with
much discussion over whether the funds expended on it contribute significantly to
the revitalisation.

Up until recently, there was very little broadcasting in te reo Mdaori. It was not
until the Second World War that radio airtime was dedicated to discussing in te reo
Maori the exploits of the NZ Maori (28th) Battalion. Kaumatua or Maori elders
had petitioned parliamentarians to gain this time slot (Te Ua, n.d.). From then on,
a 15 min news bulletin was broadcast once a week, written and read by Wiremu
Parker. Originally all material was censored by the Prime Minister’s Office. It is
reported that Wiremu Parker did not use English words and by implication translit-
erations in his broadcasts (Te Ua, n.d.). However, this was not the norm either in later
te reo Maori broadcasts, or in the earlier te reo Maori newspapers. These newspa-
pers had flourished in the early part of the twentieth century, but most had ceased
publication in the 1930s.

In the 1930s and 1940s when te reo Mdori was still the first language of many
Maori, the main employing industry, agriculture, would have been discussed exten-
sively in te reo Mdori. It is quite likely that discussions of selling and buying produce
through markets would have required the use of the mathematics register. However,
as mentioned in Chapter 2, this was in the era when transliterations were prevalent
in the language, and the mathematics register probably did not develop much from
the level it had reached in the mid-1800s.

The use of technology of any kind in recording fe reo Maori is likely to have
implications for the language. Kamira (2003) warned that technology, even the sim-
plest form such as pencil and paper, has had a significant impact on Indigenous
knowledge. She felt that Pakeha written accounts of Maori in the early 1800 trans-
formed knowledge by first separating it from spirituality and then by “a systematic
process by which Maori knowledge was discarded, modified or validated to suit an
English international strategy for colonization” (p. 466). It is possible that newspa-
pers and early broadcasting contributed to the proliferation of transliterations in the
mathematics register, thus contributing to the distortion of Maori knowledge. In the
first half of the twentieth century, when e reo Mdori was still spoken by the majority
of Maori, language change occurred slowly and Kamira’s concerns perhaps are not
relevant when Maori themselves chose to use their language in the media. Yet the
impact of new technologies on fe reo Mdaori cannot be understated, as is illustrated
in the way that English has had to grapple with the new dialect of text language.

While there was more regular use of te reo Maori on the radio after the war
(Te Ua, n.d.) and intermittent use on the new medium of television (Middleton,
2010), it was not until the 1980s that significant progress was made towards a Maori
broadcasting policy. Along with the recognition by the Waitangi Tribunal of fe reo
Madori as a treasure came the requirement for joint responsibility to maintain it by
the government and Maori. The role of broadcasting, much of which, at that time,
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was owned by the government, was criticised for its contribution to the decline of the
language (Hollings, 2005). This resulted in the government being forced to support
a number of legislative and policy remedies including funding Maori language radio
and television. A large number of iwi (tribes) set up their own local radio stations
as a direct consequence of being given radio frequencies to transmit on. A pilot
television station was also operated for a twelve-month period between 1996 and
1997 in Auckland (Te Puni Kokiri, 2008b). However, Middleton (2010) stated:

The Government’s early efforts to respond — such as a Maori-Crown bid for a third channel
and the pilot for a Maori channel — were isolated and under-funded measures rather than the
expression of a coherent, long-term strategy underpinned by solid foundations. (p. 167)

In considering how to respond to the Waitangi Tribunal’s findings, the role of
mainstream television and radio came under the spotlight (Hollings, 2005). By hav-
ing te reo Maori as a language for mainstream broadcasting, it was believed that
its profile would be raised. On the other hand, there was also concern that non-
Maori would react negatively to being force-fed fe reo Mdaori, which they could not
understand.

Nevertheless, there was still a lack of evidence to show that “broadcasting has
an impact on language revitalisation” (Hollings, 2005, p. 115). Successive gov-
ernments remained unsure how best to meet their Treaty of Waitangi obligations
with the funding that they have to allocate. To some degree this uncertainty was
resolved in the publication of a report to the New Zealand Treasury by Grin and
Vaillancourt (1998), who put a strong case for broadcasting being one of the most
efficient ways of achieving language use and revitalisation. Consequently, the gov-
ernment of the time put money aside for a dedicated Maori television station. This
station was opened in March, 2004. The Maori Television Act (2003) detailed that
the station had to:

ensure that during prime time it broadcasts mainly in te reo Maori; and ensure that at other
times it broadcasts a substantial proportion of its programmes in te reo Maori; and ensure
that, in its programming, the Service has regard to the needs and preferences of children
participating in te reo Maori immersion education; and all persons learning te reo Maori;
and provide broadcast services that are technically available throughout New Zealand and
practicably accessible to as many people as is reasonably possible. (cited in Middleton,
2010, p. 162)

Currently, a few mainstream broadcasters also include some te reo Maori. For
example, news on Radio New Zealand National is broadcast in fe reo Maori at
6.27 am, 8.45 am, 5.45 pm, and 6.45 pm (www.radionz/national/programmes/
waatea). There is little or no te reo Mdaori heard on commercial radio. Although
there has been an increase in the use of te reo Maori, particularly in salutations on
mainstream television programmes, the perceived disregard by many broadcasters
to the correct pronunciation of Maori words raises the ire of many Maori. In an
opinion piece, Willie Jackson (2009), a Maori activist and broadcaster, wrote:

Maori language is mispronounced daily not just on small radio or TV channels but on
networks like Radio NZ, TVNZ and TV3. And while top broadcasters like Simon Dallow,
John Campbell and National Radio’s Geoff Robinson make a big effort, their attempts are
negated by fools like Leighton Smith, Paul Henry and Michael Laws, who don’t give a
damm about pronouncing Maori correctly.


www.radionz/national/programmes/waatea
www.radionz/national/programmes/waatea
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The resistance of some non-Maori to listening to fe reo Maori on the television
may be lifting with the advent of Maori television and its popular programming
choices. The 2006 ANZAC day dawn service beamed from Gallipoli received
enormous ratings, which included many non-Maori. Anecdotally, it also seems
that programmes provided with English subtitles allow non-speakers not only to
hear the language, but also to understand what is occurring. For example, the
1960s American children’s comedy Mr Ed was revamped into fe reo Mdori and
is broadcast at 8 pm on Wednesday evenings in prime time. Replacing the lan-
guage relocated Mr Ed to New Zealand. On the whole, the programme has been
well received by both Maori and non-Maori. The following reaction is typical of
those found on blogs, twitter, and facebook.

A horse is a horse, of course, of course ... But is it a horse ... if it’s in Maori??? The
nation of New Zealand does an excellent job of making the most of its bilingual status of
making sure that both English and Maori languages are fairly evenly presented in most
mediums. Nowhere did this seem more obvious lately when we discovered the 60’s sitcom,
Mr Ed was being broadcast on the Maori television channel. (Spelling corrected) (from http:
regator.com/p/15306091 1/mr_ed_maori/)

In deciding how broadcasting can be used for the revitalisation of the language
another tension concerns meeting the different needs of learners as well as proficient
speakers. For a revitalisation effort to be successful, television and radio broad-
casting must support both groups to gain meaning from te reo Maori programmes.
In 2006, a survey was undertaken to see how often radio and television in fe reo
Maori were utilised (Te Puni Kokiri, 2008b). It found that proficient users of te reo
Maori were the most frequent listeners. When users who had limited proficiency
were asked why they did not listen, they responded that they could not understand
what was being said.

Table 8.2 shows the number of hours that Maori accessed iwi (tribal) radio in the
week before the survey was taken.

By 2006, Maori television was able to reach homes in 90 percent of the country.
In another survey, 71 percent of Maori adults responded that they had watched at
least one television programme in te reo Mdori in the preceding four weeks (Te Puni
Kokiri, 2008b). Of these viewers, 28 percent watched Maori language programmes

Table 8.2 Duration of

listening to iwi radio during Percentage of listeners

the week 2001 2006
Listening duration (percent) (percent)
Less than an hour 19 24
1-5h 45 47
6-10h 14 13
11-20h 9 6
21-30h 6 5
31-40 h 3 2
41 h or more 3 3



http:regator.com/p/153060911/mr_ed_maori/
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everyday. These results combined with the results from Table 8.2 suggest that there
is an audience for programmes broadcast in fe reo Maori.

The Use of the Mathematic Register on Maori Television

What remains unclear is whether programmes make use of the mathematics reg-
ister, either in the form of transliterations or the new terms promulgated by the
Maori Language Commission in the 1990s. Hollings (2005) lamented the lack of
a methodology to determine the impact of broadcasting on the revitalisation of a
language. As a first step, we have monitored te reo Maori programmes to deter-
mine whether the mathematics register was used. If the mathematics register was
not used extensively, then the aim of revitalisation to support the increase in the
number of functions served by te reo Maori is not going to be realised through the
use of broadcasting.

In 2009, a range of radio and TV broadcasts in Maori was listened to over a two-
week period. Instances of the mathematics register were recorded, and the results
presented in Tables 8.4, 8.5, 8.6, and 8.7. The television items included a mixture
of news and current affairs and programmes for children and youth. It was antic-
ipated that children’s programmes designed for those attending Maori-immersion
schools were the most likely to include the newer terms in the mathematics register.
More Maori youth had been documented as watching Maori television programmes
for entertainment than any other age group (Fryer, Kalafatelis, & Palmer, 2009).
Therefore, entertainment programmes designed for this age group were monitored.
The youth age group included recent graduates of Maori-immersion schooling, and
thus they would be able to interpret the mathematics register if it was found in these
programmes. Table 8.3 sets out the programmes that were monitored for the use of
mathematics register.

The frequency of different terms varied from just a couple of instances to over
a hundred. In Tables 8.4, 8.5, 8.6, and 8.7, the frequency of terms used in different
mathematical topics is shown in different tables beginning with number terms.

Generally, whole-number terms were by far the most common mathematical
terms used across the programmes, particularly numbers between zero and 100.
These terms were coined during the early 1800s with the advent of trade between
Maori and European. There were also many references to numbers between 1000
and 10,000. Most of these numbers referred to years, for example, I haere ia ki
Taupo i te tau 1965 (he/she went to Taupo in 1965) and quantifying measurement
terms — 6500 heketea o te whenua e watea ana (6500 ha of land is available). Very
large numbers such as a million or billion almost always were used in reference to
money.

There were only two references to fractional numbers, one the recently coined
term for a half (haurua) and the other to the transliterated version — hawhe (half). For
a long time, Maori used the words hawhe and koata (quarter), which were borrowed
from English. With the development of the teaching of mathematics in the medium
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Table 8.3 Programmes, amount of times monitored, and brief description of programme type

Times

Programme Length monitored  Description

Miharo lh 6 Designed for five- to eight-year-olds, it is
specifically aligned with school curriculum
areas.

Te Kaea (Maori 30 min 13 Nightly news programme.

news)
Tau Ke 30 min 6 Screening between 4 pm and 5.30 pm, it is

aimed at children attending k6hanga reo
and kura kaupapa Maori.

Te Tepu 30 min 2 Current affairs with some of the country’s
best practitioners of te reo Maori sharing
their views on local, national, and
international issues with presenter Wai
horoi Shortland.

‘Whare Puoro 30 min 3 New Zealand musicians performing entirely
in te reo Maori.

Pukoro 30 min 3 Educational show for children.

Kupuhuna lh 3 A language-based game/quiz show.

Haa 30 min 7 Daily info-tainment magazine programme for
young teenagers.

Kaimanga 30 min 3 Music show.

of Maori, hau, an old word that meant fraction in the sense of over and above a
complete number, is now used to express fractions in the mathematical sense. The
use of fraction terms came first and then time terms were based on these.

The time terms were popular in news items about different events. Common time
terms were not new. Although Keegan (2005) suggested that the new terms for the
days of the week and the months of the year had gained some acceptance in Maori
language broadcasting, it seems that it very much depended on the individual broad-
caster which versions of the terms were used. New terms were created for the days of
the week and the months of the year by the Maori Language Commission. However,
they have not been well received by older speakers of te reo Maori (Harlow, 2003).
Keegan (2005) related the story of a kaumatua (elder) who, when talking to students
in the local kura kaupapa Maori, would chide any student using new terms for the
days of the week and months of the year, because he did not agree with them. There
is some rationale for the months of the year, in that they originated from a specific
dialect of Maori and therefore can be considered traditional. Nevertheless, Harlow
(2003) made some valid points in his scathing commentary on the abandonment of
the borrowed terms, which have been in long use, for the recently invented pseudo-
traditional days of the week, such as ra@hina (moon-day) for Monday. As noted by
Keegan (2005), these days are based on the seven-day Judeo-Christian tradition and
are calques of French words that would have originally come from Latin and trans-
ferred into English after the Norman invasion of 1066. Given that traditionally Maori



161

The Use of the Mathematic Register on Maori Television

‘pare[nores axom drdoad (Jo roquunu) oy,

oI 8up) PSU PUIVID] |

"v¢ (Aq) A[dnmp #C NADYDYM 4 suonerado
JIBH ymop
‘parreis/pauado aq [[Im  Inugd 919y, “Inoy ay Ised jrey nung 212y, 23 puIyLNY DY PAOVY 3] 1 DIINDE] Z SuoOnORI]
uotqtg puorid
SIR[[Op UOI[[TW dUQ) DADD] DUOLIIW 1YDIOY
**** 0] PAINQLISIP SeM SIB[[OP PUBSNOY) U], * 1y DUIDYO) 1 DADD] OUBUL ()00 0
"SIB[[OP UOT[IUI ¢ ST * " 031503 9y, ey min 2] DADD] DUOLTUL ¢°F 0l uorIu—000°01
‘G961 ur odnep, 0] Juam o ‘696 vy 21 1 odnny 1y v1 24IVY |
suonnedwod )1z oY 10 0107 2v120I0ypYM DU O
"SuIM JeY) [00YdS Y} 03 UAIS 2q [[IM 000S$ "DOJ DY DANY 2] 1Y DIYNI DY DADD] )OS
*3SIp UOISIdA-YsI[Sug Joy 1no Ind ay/ays ‘9(g Jeak ay) uf pyaypJ avdoy vuoy 1 vindvypym vy 9oOZ Nv1 A |
*£00¢ Teak oy ur uonnaoduiod ay) uom dy/eys /00T NP} 2] 1 a012DIDYPYM DSU 1 D1 DO] |
"600¢ “Teak siyp ug 600C "1 1u2) |
‘W G/ ¢ ST 9IaY) JOAO UTRIUNOW Jey) JO WYSIoY oy, pSunput p.12j 0 12112} 3] VIUL $G/ €
"9[qe[IeAR pUR[ JO BY ()OS oI AIY], DUD DIIDM 2 DNUIYMN 2] O D2IYY )(S 9
‘0SH1$ S11800 9y} ** * * 0] 19PIO U] * 119y NN 21 DADDY OGH [
‘W ()G8Y ST UreUNOW 3y} Jo WSy Ay, DSUNDUL 2] 0 121121 21 UL ()G & S9 000°01-0001
"Suof W] ST WIMS Y[, noynpy 23 0 Vo 2 W ())7
*[00YOS Ay} UI SJUapNIs ()] I8 I3, pANy 21 1y DAY DEU 7] 81 0001-001
*$JSBOJ £as In0J 9y} 03 sn apIng 03 ssedwiod e Jy3noq oA, ap "DYM 2 1] DEU 1y NOID] D 1 1YDAD 1Y ‘NOIp) nyadpy nvwt vy
“TOAQ[O A1k 1Y) JaA0 (9[doad om3) o1dnod Jey, DA DNI0YO] 2] DMLY
“Mou 79 sTa8e AN (Lopp poos jou) . 1auvipur 2yyvd mjo(1) 9 (181 0010
(payunod
3ureq are oym opdoad st 31 JeY) SajedIpur 0x0) — o[doad) A1 CDUILOYOL
)81 Y W, | ypypng ) np oy
‘Sury) puooss oy, *DnADNY DIUL ] OY
PAIY) Ul dWed AY/AYS UL niony avj | L€ sIoquInu [eUIpIO
suone[suel], sojdwexy Aouonbarg WY,

sowrtrer301d UOISIAQ[S) LIORJA] UT Aouanbaiy J1oy) pue suwe) JoquinN g d[qeL



8 Using the Mathematics Register Outside the Classroom

162

‘uny /£ st anoy 1od paiq sryy uo Sy oyl Jo paads Y],

‘nuvut 19U2] ] DAODY D11 2494 2] O 249] 2] DITUOATY -/

‘S 0L1 ST pIiq 1ey) Jo JyStom oy ], NUDWL DAD] O DYDWND] 2] MUDIDYOLY ()f [ Z SULI) OLIJAl
KepuoN 242uDY]
Arenuef DIVIIYOY
Kepsany [, [njrineaq A[qrpaIout siyJ, nJp PNADL DAYDDID 24DADY 12U ]
A[nf Jo yuowr ay) uy *"108UOSUOE] O DUDDUL ] |
10qUIadA(T JO IST o ‘Aepsony, ST, DIYLYDH O | ‘MDY 10u2] |
SULId) UOISSTWWO)) dgen3ue ] LIOBJA
Kepsoupopy 1242UI
Keprig 2.01040g
SuoneIISuBl],
‘PIOY Sem * ** oy} ABPIISOX a1 My 1 pd iypupUp
yluou SIY JO pud Y} 1y DUIDADWL 10U2] O DEUNINU 3] 12
“O9M Y} JO J[PPIW Y} UT PIALLIE (A M) 1Y1M 2] O TNUDSUIDM 1Y D] DILY
*MO1IOWO) YoBQq WO ‘ododp 1w 1oy
"JJ9[ Joom & (A[uo) S1 a1y, j20] 21 12 1JIM 2F]
WyS1wog, od 10u2) |
“uMmoys
Sem JeaA SIY) WOIj poo3 JuMowios Joom A10A9 Y3Iu AIOAg ny 12U} 0 wdpd Paw 1YNI2] PIYNIDPYPYM DY 1511 D1 ‘0d Df SL SULIQ) QWIT],
uapg I JO yS1ey Y, noYMpSUNDY 0 121121 2] I SULIQ) [eIOUAD)
suoTje[sueI], soidwrexy  Aouenbarg WAL,

sowwes301d UOISIAI[Q) LIOBJAl UT Aouanbaij 19y pue SUWLIS) JUSWIAINSEIN  §° d[qBL,



163

The Use of the Mathematic Register on Maori Television

[umop] yinos auo3 sey ays/oH
1580 YLION 9Y) UO PIpUIsSIp seH

p8un. 1y a4avy vy
1wy 1L 21 1y nvi by

[1IOU 9y} WOI] 1L 21 1 IV

YINos Ay} Wwolj p8uoj 21 1 WY
puIm yiou y LUNUNDY JE] syutod

Anunoos oy jo [s1ourod] syurod ssedwod ay) [[e wol] njout 27 0 poivy oj1dor P3u ON S¢ ssedwo)
WIY/IoY 0} 9S00 A[[eal are Nox ‘D1 D 1 20y DMDL DID] O

Anunods ay) punoie [y niow a1 1 PoU LUNEY 01 uoneso|
9[3uern 9[3ue Y3 B S0 ‘w8uvy niodpy 2y 12Uy
o[Sueln exoermbe ue s 010 ‘2114 n10indpy 2y 12Uy
arenbs e oy 3snf ‘DYMpdpy 1y1a] 1y 1110 If]

arenbs e oy (podeys) pley v "DYMDAD] 1YyD12] 1y 1110 DAIYM IF] 1T odeyg

SuoTje[SURI], sordurexyg Kouonba1] WAL,

sowwes3o1d uoIsIAd[e) LIORJAl Ul Aduonbaiy 110y pue suid) Anowoas pue d0eds  9°§ Iqe],



164 8 Using the Mathematics Register Outside the Classroom

Table 8.7 Probability terms and their frequency in Maori television programmes

Term Frequency Examples Translations
Probability 20 Téera pea ka toa koe i ténei Perhaps you’ll win this
whakataetae. competition
Akene pea ka tinihia taua ahua Maybe that situation will change
A téra tau pea ka toa toku kura Next year, perhaps my school will
win
Mahi matapokere noa Doing it blindly/randomly

did not use “weeks” as a measurement term from time, there was no equivalent for
the days of the weeks.

Metric measurement terms were used sparingly, and the two examples came
from the programme Miharo. Metric terms are transliterations. As they are labels, it
would make little sense to try to find a more Maori set of terms that shows the same
relationship between prefixes.

The use of shape terms came from the children’s television programmes, but even
so there are very few of them, given that there were over ten hours of viewing these
programmes.

In broadcast about the weather, the new directional terms were used but were
highly localised. Compass points were related to the speakers’ locations. The major
compass points were based around the new terms of East—West. When speakers
came from the north, muri (behind) was used. Up meant to go south as in going to
the head of the fish and relates to the fact that the north island of New Zealand was
deemed to be a fish, hooked and brought to the surface by Maui. The canoe that he
and his brothers were fishing in was the south island.

Many of the terms are used in everyday language. For example, there were many
examples of the use of téra pea (perhaps). Yet, their inclusion in general conver-
sations suggests that these terms represented only a loose relationship with the
probability understandings taught in schools.

Over the two-week period, 27 and a half hours of television were monitored. It is
disappointing to see that the variety of mathematical terms used is quite limited. If a
comparison was to be made with the mathematics register terms used in the Maori
newspapers of the 1930s, the main differences probably would be in the terms used
in relationship to the days of the week and months of the year, as well as the com-
pass directions. Nevertheless, the variety of terms is likely to be of a similar number.
Although the use of the older terms for the days of the week and months illustrates
the resistance to the use of the new terms, it is interesting to see other translitera-
tions such as hawhe still being used almost two decades after the Maori Language
Commission recommended that these terms be replaced. The use of different terms
with the same meaning can be confusing for language learners. It also illustrates
the tension around the use of technology and ensuring the integrity of the language.
It may be fortunate for the language that only two examples of fractions occurred
over the monitoring time, of which one was a transliteration.
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The lack of variety in the range of terms used is perhaps not as surprising as it first
seems. In-depth analysis of statistical information on modern broadcasting is often
relegated to being too hard for listeners or viewers to understand, and presenters will
often stop these types of conversations before interviewees can explain their point.
It would be interesting to do a similar analysis of English-medium broadcasting to
see how often the mathematics register occurs across a similar range of programmes.
If the mathematics register is to be used in fulfilling a set of non-school functions,
then arguably the wider community actually needs to value such discussions, not
just in regard to the media. Until this happens, it is unlikely that there will be an
increase in the use of mathematics register in the wider community.

The Use of Te Reo Maori by Students Once They Finish
Their Maori-Medium Schooling

When students finish their schooling in fe reo Maori, there are possibilities for them
to continue to use it as a main language in social, work, and study situations. As dis-
cussed in the first part of the chapter, interactions in the medium of Maori can only
occur if a number of factors come into alignment, including having conversational
partners and opportunities for discussions (Te Puni Kokiri, 2004). The information
that we received from two ex—Te Koutu students indicates that fe reo Maori still
remains a significant language of communication for them, even though they also
use English to fulfil some language functions. Nonetheless, it seems that they do
not engage in much mathematics that draws on their knowledge of the mathematics
register.

Using Te Reo Maori for Further Study

In relationship to the possibilities for further study in New Zealand in te reo Mdori,
teacher education is the main opportunity for completing a university degree in fe
reo Mdaori. These programmes are discussed in more detail in the next chapter. There
is very little research into students’ experiences of doing university content courses
in te reo Maori.

The exception is a paper by Keegan (1998) on the teaching of computing
through the medium of Maori. In 1993, as part of the challenge presented by the
co-ordinators of the BA in Maori Studies to other departments at Waikato
University, the computer science department began offering an introductory course
in te reo Mdaori. The average mark received by students completing this course was
similar to that gained by students completing a complementary paper in the medium
of English. Keegan (1998) commented on how he felt that the nature of the class
was more collaborative than the English-medium equivalent. Reminiscent of the
development of the mathematics register, in an earlier article, Barbour and Keegan
(1996) discussed the difficulties in translating many of the computing terms into
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te reo Maori. Many of the students, especially in the first year, commented on the
difficulties of learning a large amount of new te reo Mdori terms in one semester.
Although the paper was originally run over the same time period as the English-
medium one, in 1996 the paper was spread over a whole year to enable students
who were both learners of fe reo Maori and computing to get longer time to adjust
to the material. This resulted in a significant increase in the average mark gained
by the 1996 cohort of students (Keegan, 1998). In 1996, these students were briefly
questioned about their opinions of the paper. They felt that:

e There was a strong support for the course due to the fact that it was in Maori, thus
was supporting the Maori language.

e The course was beneficial to potential teachers, who will need this information
in Maori when arriving in total immersion situations.

e It also was needed by the younger generation who would arrive with a stronger
Maori language base.

e It proves that the Maori language can survive in new environments.

e Students who were learning the language had another environment where they
could consolidate what they have learnt in a language course. (Barbour & Keegan,
1996)

Of the two ex—Te Koutu students, only one had gone on to do further study. This
young man had completed his secondary schooling in Canada, attended university
in the United States and then had done further study in New Zealand. All of this
study was done in English. Nevertheless, even five years after he had left Te Koutu,
he drew on his Maori to think mathematically: “I was studying a degree in Maori
Development which involved Accounting and Finance and I must admit I would do
the equations speaking in Maori” (ex-Studentl, Survey, 2011).

In 2006, after he had spent one year in Canada, he explained in an interview his
strategy for completing word problems:

If I’'m thinking right, then you have a word equation and then I translate it into Maori and
then of course you are going to get the numbers right. Like, you are going to say two has to
be taken away from this number and this number and this number. So then once I read that
part in Maori I sort of just write the numbers and if it’s minus or multiply or such and such,
and then I mean because numbers you can read in any sort of language, right? (ex-Studentl,
Interview, 2006)

Although he was aware that his translating could introduce errors through mis-
translation, he was able to use the numbers, which were the same in both languages,
as a bridge for his thinking between English and fe reo Maori.

Even if students from Maori-immersion schooling do not continue their educa-
tion in te reo Maori, some of them are likely to continue to think in Maori. Yet, the
transfer to a new language of instruction was not simple. In 2009, when the previ-
ously mentioned student was asked about the circumstances in which he would talk
about mathematics with friends, he said that they did not talk about mathematics as
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such in fe reo Maori. However they did spend a lot of time talking about the difficul-
ties of moving from learning mathematics in fe reo Mdori to learning mathematics
in English. In the 2006 interview, he gave an example of this difficulty:

Tamsin: And is it harder to learn something new through English than
if you were learning it in Maori?

Ex-Studentl: Maori being my first language I would say yes to that. I'm not
saying I'm not used to learning anything in English but it’s
having sort of 11 years of experience in maths [learning in fe
reo Mdaori] and one thing that’s different is there are words in
English that I cannot identify you know if I think the words in
Maori. And when I think of words in Maori that may mean that,
for that reason, sometimes it just doesn’t fit and looking in the
dictionary doesn’t help either because words in English aren’t
sometimes in the Maori dictionary.

Tamsin: So give me an example.

Ex-Studentl: Okay, this may sound funny, but hey as I told you earlier that
I've been 11 years here right at the kura and suddenly going
over there. For the first maths class I did not know what a square
root was because in Maori we’ve always learnt it as pitakerua
right so that’s one of the examples of the difference between
the English.

Tamsin: How did you overcome that problem with the square root?

Ex-Studentl: I’'m trying to remember. Well at first I sort of thought to myself
you know I can do this without asking anybody, so you know
then the teacher goes “Okay you’ll have to square root this
number and square root this”, so I sort of got the idea that
“Okay, well if you’re going to do this to this and this to that,
square root this is the equivalent of square root that then I
was thinking well maybe it’s pitakerua so 1 used that for the
beginning and then when we finally got our test results back it
worked out that I was right so that’s how I sort of found out”.

Given that most students from Maori-medium schools do not have much oppor-
tunity to continue their education in te reo Mdori, some language support is required
by these students when they begin to learn in English. As these students often have
good conversational skills in English, they risk having their language-learning needs
going unrecognised. Further education facilities, such as universities, are responding
to this need.

Using Te Reo Maori at Work

The possibilities for using language at work depended very much on what the work
was. If there were others who had good te reo Maori skills and the work being done
required te reo Maori, then students regularly used this language to communicate.
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When the context was a predominantly English one, te reo Maori might be used for
thinking but not for communication with others. In the 2001 survey of the health
of te reo Maori, Te Puni Kokiri (2004) found that just over 50 percent of proficient
speakers were likely to use Maori most of the time in the workplace, whereas less
than 15 percent of non-proficient speakers used it most of the time. The numbers had
increased slightly when the 2006 survey was undertaken (Te Puni Kokiri, 2008a).

The strong fe reo Maori language skills of Te Koutu students meant that several
of them ended up working in Maori television. In the 2011 survey, one ex-student
wrote: “At the moment I'm working on a children’s program called PUKORO on
Maori Television, and on the program we sometimes teach preschoolers how to
count and measure” (ex-Student2, Survey, 2011). This workplace actively supported
the use of fe reo Mdori and only employed presenters who were proficient in the
language.

To use the mathematics register requires a purpose. For this young man, his role
as a presenter meant he was aware that he was using aspects of the register in teach-
ing preschoolers. Unless the mathematics that young adults are doing matches what
they know mathematics to be from their experiences at school, then perhaps they do
not always recognise the sorts of mathematics that they do in their work.

When these young adults were not working in a Maori industry, they often used
different languages for thinking mathematically. For example, the first ex-student
wrote about the mathematics he used in his work, “I was a Cashier perform-
ing customer services in the tourism industry so handling the money and doing
money transactions I used English and sometimes Maori and sometimes Spanish”
(ex-Studentl, Survey, 2011). By this stage, he was fluent in all three languages
and used whatever language came to mind when he was completing the calcula-
tions. This is not dissimilar to what others have reported about choosing a language
for doing mathematics. In research on multilinguals’ choice of language for doing
calculations, Dewaele (2007) found the following:

Frequency of general use of a language appeared to be a very strong predictor of use of a
language for mental calculation across all 5 languages. Clearly, a constant use of a language
can make that language become the inner language used for cognitive operations. Two par-
ticipants, Meral and Elisabeth, who used their L1 and an LX with equal frequency in their
daily lives, reported that they performed arithmetic operations with ease in either language,
and that the language choice tended to be dictated by the situation. (p. 368)

The environment, in which students who had completed Maori-immersion edu-
cation worked, influenced whether fe reo Maori was a language of communication
or a language for thinking. The sort of work that they were required to do also
influenced their awareness of using the mathematics register.

Using Te Reo Maori for Socialising

Young people in the age group 15-24 years are documented as spending more of
their time socialising than any other age group (Te Puni Kokiri, 2004). Therefore,
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understanding the languages used in this socialisation is an indicator of how
successful te reo Maori is being used outside of school settings.

For both our participants, te reo Maori was the language they used when com-
municating with their immediate family as well as with their extended family on
their mother’s side. These family members were all fluent in fe reo Maori, and so it
was the natural language of choice. Te Puni Kokiri (2008a) reported that 28 percent
of children or dependents lived in households where there was at least one Maori
speaker, and therefore opportunities existed for intergenerational language trans-
mission. This is a very small proportion of the population, given that there is also
a need for the adult with te reo Maori proficiency to want to pass these skills on to
the younger generation. It would seem that these two young people were brought up
in a situation where they had opportunities to learn te reo Maori, not just at school
but also from their extended family. This is likely to have had an impact on their
proficiency levels. “[O]ver 80 percent of the people who could speak Maori ‘well’
or ‘very well’ said that adults had spoken to them in Maori during their childhood”
(Te Puni Kokiri, 2004, p. 21). At the time the survey was taken, 2001, this did not
include adults who had attended Maori-immersion schooling.

As well in Rotorua, many of the adults that these young people socialised with
used fe reo Maori as their main language for communication. This is probably one
of the few geographical areas in New Zealand where this is the case (Te Puni Kokiri,
2004). The proportion of Maori in the population is high in this city, and connection
to the tourism industry means that te reo Maori skills are valued. When asked in the
survey about his use of te reo Maori for thinking, ex-Student2 wrote “All the time
really!! He ngawari atu maku te whakaaro i roto i te reo Maori, i te mea kua tupu ake
au i roto i te reo Maori”. (It’s easier for me to think in Maori, because I grew up in
an immersion situation). However, ex-Student 1 is now working overseas and so has
few people in his immediate circle of acquaintances with whom he can converse in
Maori. It was only through contact with his family that he used his Maori regularly.

From the very small sample of ex—Te Koutu students, it would seem that fe reo
Madori remains a viable language for them to use, even if it has mostly become an
inner language for thinking with the limited number of conversational partners in
the different fields of their lives. The ex-students felt that because they had leant
mathematics in fe reo Mdaori for a long time, it came more naturally when they
had to think mathematically. However, the more engagement in mathematics in an
English-speaking environment, the more they were able to use their mathemati-
cal understandings to switch between languages and gain fluency in the English
mathematics register.

Meeting the Challenge of Having 7e Reo Mdaori Spoken
in the Community

How te reo Maori can become a language of choice in the wider society in New
Zealand is not a simple challenge. There are a large number of factors that need
to interact to support the use of this Indigenous language within a predominantly
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English-speaking general population. The situation is summarised well in the
following quote:

It is likely that there will be a range of conflicting forces within individual speech networks,
some of which support the threatened language and some which support the majority lan-
guage. The challenge for language revitalisation is to ensure that the forces that favour the
use of the threatened language are able to predominate in a significant number of speech
networks, to the point where there is a critical mass of people who can and do use the
threatened language. (Te Puni Kokiri, 2004, p. 22)

Broadcasting in te reo Mdaori provides a variety of opportunities for the language
to be used. Yet it seems that only limited aspects of the mathematics register are
being used. If the aim of revitalisation is for the language to fulfil a variety of func-
tions, then opportunities may need to be provided which specifically support such
a specialised register. Although Miharo was advertised as a programme specifically
aligned to the school curriculum areas, very little of the mathematics register was
used in this programme. However, it did provide the only two instances of the use
of the metric system. The lack of high-level discussions about mathematics in the
media is not just an issue in Maori broadcasting, but is a situation that also occurs in
the English media. Listeners in any language are not expected to understand much
mathematics or statistics. The only way that this situation is likely to change is if
attitudes to mathematical discussions in general are changed.

On the other hand, it seems that graduates of Maori-immersion schooling would
continue to use te reo Maori in a variety of ways once they are operating as young
adults in the wider world. Therefore, there is hope that when more of these young
adults graduate, the critical mass of te reo Mdaori speakers will see it become the
language of choice, enabling more conversations about a range of topics to occur.

The challenge posed by the desire for everyday use of fe reo Maori is being acted
upon. It is recognised as a challenge, but there is no clear path yet available for
resolving it. Increasing numbers of Maori-immersion graduates may have a greater
impact than any other outcome.
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