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He Mihi

Ko te kò manawa te pù
te takapau mò ngà arià
ki te whakaauaha i te whakaaro
Tihei! Ko Te Poutama Tau!

Inspiration is the source
the platform for ideas
to be creative with the mind
behold! Te Poutama Tau is born.

E aku nui, e aku rahi, e aku màpihi pounamu, tènei te mihi kau atu ki a koutou ngà pou arataki, ngà toko 
o te tàhuhu o Te Poutama Tau.  Kei te hìkoitia e tàtou te ara mutunga kore, à, e ai ki te kòrero, “Ehara te pae 
i te tawhiti rawa ki ngà mea i haere tika”.  Nò reira, tènà koutou e whakapau kaha nei mò tènei kaupapa.

Me mihi hoki ki ngà kaikawe i te kaupapa, ngà kaitakawaenga, ngà kaiako, ngà kura, ngà tumuaki, 
ngà màtua, ngà tamariki, à, te hapori whànui tonu.  Tènà hoki koutou ngà heke kòtui i a tàtou.

Mai te tau rua mano, i whakamàtauhia te “Count Me In Two” ki Rotorua, à, i te tau rua mano mà tahi, 
ka whakatùria e Te Tàhuhu o te Màtauranga he ròpù whàiti.  Nà ràtou i kì kia hangaia tètahi kaupapa e rite 
ana ki tèrà o te “Numeracy Development Projects”.  I te tau rua mano mà rua, ka ara mai ko Te Poutama 
Tau, à, tae noa mai ki tènei wà, kua anga whakamua, kua hora ngà rongo ki te mata o te whenua.  Ko ètahi 
o ngà whakaaturanga ki tàwàhi, i ngà hui o te ao, pèrà i a MERGA, a WIPCE, a ICME hoki.

Ki ngà kairangahau, ngà kaiaromatawai, ngà kaiarotake hoki, arà, ko Tony Trinick, Ian Christensen, 
Ngàrewa Hàwera, Peter Keegan, Brendan Stevenson, Merilyn Taylor, Pània Te Maro, Robin Averill, me 
Joanna Higgins.  Nà koutou i whakangaio, i whakamana i tà tàtou kaupapa, kia tau iho ngà manaakitanga 
ki runga i a koutou katoa. 

Ki Te Tàhuhu o te Màtauranga, te manawa pou, te àhuru mòwai o Te Poutama Tau, e kore nei e mutu ngà 
mihi mò tà koutou tino tautoko i te kaupapa.  Mauri ora ki a koutou.

Ki Te Pou Taki Kòrero, nà koutou i tà à tàtou kòrero, à tàtou pukapuka, à tàtou rauemi, i hora ai ngà rongo 
ki te whenua, tènà koutou, tènà koutou, tènà koutou katoa.
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Te Ara Poutama: An Evaluation of Te Poutama Tau 2007

 Tony Trinick Brendan Stevenson
 The University of Auckland  Massey University
 Faculty of Education Màori Studies
 <t.trinick@auckland.ac.nz> <b.s.stevenson@massey.ac.nz>

The Te Poutama Tau project has evolved signifi cantly over the last six years since the pilot in 2002.  
The project is seen as a means of supporting the overall development of Màori-medium mathematics 
education, with particular emphasis on raising student achievement.  This paper reports on the 
analysis of the 2007 data from the project.  In general, student performance improved throughout 
2007, with improvements in a number of areas that were of concern in 2006.  Analyses of patterns 
of performance and progress over time from 2004 to 2007 show that there have been positive 
longitudinal trends in most areas of the Number Framework. 

Background
Te Poutama Tau (the Màori-medium numeracy project) evolved from a pilot that took place in 2002 
(Christensen, 2003) and has evolved considerably over the last six years.  The primary catalyst for the 
development of Te Poutama Tau was the opportunity to develop the teaching of mathematics in the 
medium of Màori generally.  Màori-medium mathematics is a relatively new discipline, very small 
in comparison with English-medium mathematics, and relies heavily on the institutional support 
of the Ministry of Education.  The Màori-medium mathematics community saw an opportunity in 
the Numeracy Development Projects (NDP) to address many of the challenges impacting on Màori-
medium mathematics.  These issues included a lack of effective te reo Màori teaching resources and 
a lack of research to inform practice.  The NDP provided an opportunity to develop facilitators, 
curriculum developers, and researchers to support the teaching and learning of mathematics in the 
medium of Màori.  The NDP also provided an opportunity to address some linguistic issues, including 
the continued development of the mathematics register and discourse in te reo Màori (Christensen, 
2003, 2004).  

There were concerns in earlier years about student achievement in pàngarau (Màori-medium 
mathematics), but before the NDP, there was no data available that showed student achievement 
nationally.  Subsequently, the Te Poutama Tau project has provided a signifi cant corpus of data for 
analysis and investigation.  Analyses of student achievement data gathered every year from 2002 have 
provided a valuable source of information to teachers, schools, and numeracy facilitators supporting 
Te Poutama Tau.  The information supports teachers to plan and implement their broader pàngarau 
programmes, to identify areas of concern and success, and to better understand the impact of individual 
teachers’ practice on student outcomes.  Te Poutama Tau evaluations and other research reports 
show that the issues confronting student achievement in English-medium mathematics are echoed 
in Màori-medium mathematics (Christensen, 2003, 2004; Trinick & Stevenson, 2005, 2006, 2007).  Te 
Poutama Tau continues to focus on improving student performance in pàngarau by improving the 
professional capability of teachers.  Te Poutama Tau is based on the Number Framework developed 
for New Zealand schools (Ministry of Education, 2007a) and provides a clear description of the key 
concepts and progressions of students’ learning.  This paper reports on the results of the 2007 Te 
Poutama Tau project and focuses on the following questions:

• What overall progress did students make on the Number Framework in 2007?

• In which areas of the Framework did students perform well and in which areas did they perform 
poorly in 2007?  Why is this so?
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• How do patterns of performance and progress of students involved in the 2007 Te Poutama 
Tau compare with patterns of performance and progress from 2004, 2005, and 2006?

• In what areas of the Framework have the students performed well or poorly over the four years?  
Why is this so?

Method
Thirty schools participating in Te Poutama Tau during 2007 provided data for this paper.  In 2007, 
a signifi cant number of wharekura students (years 9–10) participated as part of the Ministry of 
Education’s strategy to extend the programme into secondary schools.  All the Te Poutama Tau 
students were assessed individually at the beginning of the programme, using a diagnostic interview, 
and again at the end of the year (Ministry of Education, 2007a).  The results for each student, class, 
and school were entered on the national database (see www.nzmaths.co.nz).  The database shows the 
progress that the students made on the Number Framework between the initial and fi nal diagnostic 
interviews.  The time between the two interviews was about 20 weeks of teaching.  Schools can access 
their own data in the national database to establish targets for planning and reporting purposes for 
the subsequent year(s).  Teachers can use the data to group students according to ability, and they 
can use various activities supplied on the nzmaths website to support their students in both strategy 
and knowledge development. 

Participants

Figure 1 shows the distribution across the year levels of the 2007 Te Poutama Tau students.  The 
summaries of the data in the following section were restricted to only those students with both initial 
and fi nal interview results.  In 2006, 1153 students completed both the initial and fi nal diagnostic 
interview, and in 2007, complete data was obtained for 1323 students.

Figure 1.  Distribution of 2007 Te Poutama Tau students across year levels
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Overview of Student Progress, 2007
Student progress was very positive in most areas of the Number Framework.  In 2006, the domains 
of numeral identifi cation (NID), fractions, and grouping and place value were of concern (Trinick & 
Stevenson, 2007).  The 2007 results show an improvement in the mean stage gain in these domains 
(see Figure 2).  The mean stage gain for proportions and fractions does not look as positive, and these 
domains continue to be a challenge for students.  They are conceptually complex areas, and it is 
expected that students will not make the same rate of progress through these two domains as perhaps 
they do through the addition/subtraction domain (Trinick & Stevenson, 2006).  However, these are 
important areas in the learning of mathematics, so it is critical not to compromise expectations that 
students will eventually make sense of the complex concepts that relate to these domains.

Figure 2.  Mean stage gains across the Number Framework, 2007

Student Achievement and Year Level
The graphs in Figure 3 show variations in the mean gain for each domain of the Number Framework 
across the year levels.  For example, students at years 0–1 made a mean stage gain of 1 for the addition/
subtraction domain and at year 6, a mean gain of 0.4 (see Figure 3.1).  A number of variables need to 
be considered when interpreting the results, including the increasing complexity of the stages (higher 
levels become more complex), the ceiling effect, and the number of years the students have been 
involved in Te Poutama Tau.  The results show a consistent dipping of achievement at years 5 and 6 
for all of the  domains.  It is not clear why this is so.  It may be to do with these particular cohorts of 
students, the teaching, the schools, or it may be a result of a combination of factors.

Strategy domains

Although generally there have been improvements across the strategy domains of addition/subtraction, 
multiplication/division, and proportions (see Figures 3.1–3.3), there are differences in the results for 
each domain for the students in 2007.  The results refl ect the increasing complexity of each domain.  
It is expected that year 0–1 students will make more progress in the addition/subtraction 
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domain than in multiplication/division and proportions.  The addition/subtraction domain is the 
only strategy domain included in Uiui A (Test A, the diagnostic interview test most commonly used 
for year 0–1 students).  Similarly, it is unlikely that year 0–2 students will be tested on proportional 
thinking.  It is not clear why there is an increase in the mean stage gains for year 7 and 8 students 
across these three domains in comparison to year 6 students in the same domains. 

This is fi rst time that the results for year 9 and 10 students have been included in the Te Poutama Tau 
evaluation.  The results look very positive, but we must bear in mind that the results do not include 
details of the initial stages at which the students were tested.  As noted in a number of other NDP 
reports, students are more likely to progress more quickly through the lower stages of any domain 
(Young-Loveridge, 2006). 

Knowledge domains

Forward number word sequence (FNWS), backward number word sequence (BNWS), and numeral 
identifi cation (NID) follow a similar pattern of regression in mean stage gain.  This is not surprising, 
considering that students encounter these knowledge domains earlier, and the regression can be 
attributed to a number of key factors.  A number of students in the older age groups may already 
have been at the upper stages in these domains when the initial testing took place.  It is also important 
to note that the results for NID (Figure 3.6) have only been derived as part of the initial diagnostic 
interview and only show progress for students who were tested using Uiui A – the students who 
proceeded beyond Uiui A to E or U will not register mean stage progress in NID.  

These particular three knowledge areas are closely related.  In order for students to count forward or 
backward or to locate numbers in any way, they need to be able to identify numbers. 

Fractions, place value, and basic facts also follow a similar pattern to the three strategy domain results 
– growth initially, then a regression around years 5 and 6, and then some growth again.  

Note: Students tend to start learning fractions later than place value and basic facts, and it is highly 
likely that the year 0–2 students were tested with Uiui A only.  There is no fractions component in 
Uiui A, hence the lack of data in these years. 

Figures 3.1 to 3.3 show mean stage gains in the strategy domains, and fi gures 3.4 to 3.9 show mean 
stage gains in the knowledge domains.
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Student Achievement and Initial Stage Assessment
The graphs in Figure 4 show the variation in the mean gain and initial stage level for each domain 
of the Number Framework.  For example, the students who initially tested at stage 1 for addition/
subtraction made a mean stage gain of 1.4.  The students who initially tested at stage 5 made a mean 
0.4 stage gain.  The horizontal axis in each graph shows the stages in each domain.  

Note: The fi nal stage for each domain is not given in this data because there is no further stage for 
the students to progress to.  For example, for the addition/subtraction domain, over the course of 
their schooling the students may progress from stage 0, Tatau Pitomata (Emergent), to stage 6, Te 
Puanga o te Wàwàhi Tau Tàpiriri (advanced additive–early multiplicative).  If the students were at 
Te Puanga o te Wàwàhi Tau Tàpiriri for the addition/subtraction domain when they were initially 
tested for this analysis, they would not show any improvement because there is no further stage to 
progress to in this domain.

Most domains showed a “diminishing returns” pattern, which shows that advancement is more 
diffi cult for students at successively higher year levels.  The gain in stage 7 of basic facts (Figure 4.9) 
may be well be attributed to the wharekura (year 9–10) students participating in the project.

Figure 3.9.  Mean stage gain for basic facts
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Reporting student achievement data
Individual schools and classes can use similar charts to analyse their own students’ data.  These 
charts can help teachers identify patterns and trends at an their own school, but the teachers need to 
be aware that for small samples of students, these charts can be very misleading.  A useful addition 
to the NDP is the Ministry of Education (n.d.) curriculum expectations.  These have been developed 
for English-medium settings but can be used as a guide for Màori-medium settings.

Longitudinal Patterns of Progress
This section examines patterns of performance over four years of implementation of Te Poutama 
Tau.  As can be seen in Figure 5, with the exception of the fractions domain, the 2007 student cohort 
performed similarly to previous years, in terms of mean stage gains across most domains of the 
Number Framework. 

Figure 4.9.  Mean stage gain for basic facts, initial
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A number of interesting trends show up in Table 1.  If the 2006 results are compared with the 2007 
results (larger data sample sizes), the change difference in most of the domains of the Framework 
can be seen to be greater in 2007.  This is primarily because initial scores were lower than in 2006, 
and mean gains are higher at lower stages of the Framework. 

Table 1
Comparison of Change between Initial and Final Test Results, 2006 and 2007

 2006 2007

Mean  Initial Change Final  Initial Change Final

Addition/Subtraction 3.69 0.67 4.36 3.4 0.75 4.09

Multiplication/Division 2.63 0.61 3.25 2.36 0.72 2.97

Proportions 2.49 0.63 3.12 2.27 0.62 2.80

FNWS 4.04 0.71 4.75 3.69 0.79 4.41

BNWS 4.11 0.71 4.82 3.42 0.88 4.22

NID 3.24 1.00 4.25 2.27 0.70 2.40

Fractions 2.04 0.70 2.74 1.96 0.58 2.41 

Decimals 2.87 0.68 3.55 2.06 0.78 2.74

GPPV 3.41 0.79 4.20 2.10 0.91 2.90 

Figure 6 shows how the average for the fi nal results for all tests varies across the year levels for 
the years 2005 to 2007.  From year 2 onwards, the trend is reasonably consistent for 2007 and 2005.  
Signifi cant mean stage gains were made in the earlier year levels in 2006, with a drop off in years 
7–9.  There was not a signifi cant number of students in years 8–10 prior to 2007.  The Te Poutama 
Tau project was extended into wharekura in 2007.  As noted earlier, it is important to interpret these 
results with caution because the stages do not constitute an interval scale.  The fi gure shows a general 
trend of a dip at the year 5–6 age range. 
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Summary
The corpus of data collected for the Te Poutama Tau project over the last fi ve years introduces an 
ever-increasing list of questions, for example, why there is a dip in students’ progress around years 
5 and 6.  As noted earlier, as students progress through the stages, the stages become more complex, 
and it is not expected that the rate of student progress will be the same for all year groups.  However, 
longitudinal trends show that the mean stage gain for year 7 and 8 students is slightly higher. 

Also, it is not clear how language factors in Màori-medium teaching impinge on or support students’ 
acquisition of the complex concepts, particularly multiplicative thinking.  Multiplicative thinking is 
a signifi cant component of algebra, fractions, and concepts such as proportions.  

The following recommendations arise from the research that has been discussed in this report as well 
as from discussions with Te Poutama Tau facilitators for particular focus in 2008:

• Te Poutama Tau should focus more on older students who have made minimal stage gains, for 
example, 2007 year 4 students (who are year 5 in 2008) who have not progressed beyond the 
advanced counting stage for addition/subtraction.

• Investigate the possible reasons for the dip in progress for year 5 and 6 students.

• Continue to investigate the relationship between Màori language and mathematics.

• Continue to investigate the impact of Poutama Tau on Màori students’ progress in other strands 
of the mathematics and statistics learning area of the new curriculum.
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The foci of Te Poutama Tau (the Màori-medium numeracy project) is threefold: to develop the 
discipline to support Màori-medium pàngarau/mathematics, to raise Màori student achievement in 
pàngarau by improving the professional capability of teachers, and to continue the revitalisation of 
te reo Màori.  This paper reports on the pàngarau achievement of a cohort of year 4 and a cohort of 
year 7 students who participated in Te Poutama Tau in 2007.  This study used the Assessment Tools 
for Teaching and Learning (asTTle) test to examine the impact of Te Poutama Tau on pàngarau/
mathematics achievement.  The results show that the year 4 cohort performed below the asTTle 
national norms for Màori-medium schools.  This is primarily due to results in algebra.  The year 7 
students, on the other hand, performed well above the asTTle national norms for Màori-medium 
schools, although not signifi cantly so in algebra.  

Background
The New Zealand Numeracy Development Projects (NDP) were developed in response to concerns 
about the quality of mathematics teaching and the results of New Zealand students in the Third 
International Mathematics and Science Study (TIMMS) (Garden, 1997; Thomas & Tagg, 2004).  
Although Màori-medium schools did not participate in the TIMMS study (the study was only available 
in the medium of English), it was recommended that the NDP be also extended to include Màori-
medium schools (Christensen, 2003).  The teaching of numeracy in any language is a complex area; 
teaching in the medium of Màori is a relatively new and emerging discipline, and teachers require 
considerable support.  Not all English-medium development projects are suitable for translation 
into Màori-medium contexts.  However, the NDP model provided teachers in Màori medium with 
very valuable support in a number of key areas, including a well-developed Number Framework, an 
effective teaching model, and the support of numeracy facilitators (Christensen, 2003, 2004; Trinick 
& Stevenson, 2005, 2006, 2007).  

Te Poutama Tau (the Màori-medium numeracy project) was fi rst implemented in schools in 2002 as 
a pilot study (Christensen, 2003).  Since then, more than 123 schools have participated in the project.  
This is a signifi cant number for Màori medium.  Te Poutama Tau has been well informed by annual 
evaluation reports and a range of papers that have examined the impact of Te Poutama Tau on 
students’ learning as well as the experiences of facilitators and teachers who have participated in the 
project.  Findings from the evaluations indicate positive outcomes for students and teachers in the 
learning of pàngarau (Christensen, 2003, 2004; Trinick & Stevenson, 2005, 2006, 2007).  Additional 
research has focused on schools that made very positive mean stage gains in the Number Framework 
(Trinick & Stevenson, 2005, 2006) and perspectives of students in Te Poutama Tau (Hàwera, Taylor, 
Young-Loveridge, & Sharma, 2007).

Methodology
The catalyst for Te Poutama Tau was the desire to provide support to Màori-medium teachers and 
to improve Màori mathematics achievement.  Over the last 25 years or so, mathematics education 
has evolved to stress conceptual understanding, higher level problem-solving processes, and 
students’ internal construction of mathematical meanings in place of, or in addition to, procedural 
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learning.  The development of number sense in students is a widely accepted goal of mathematics 
education.  The use of mental strategies is considered a key component of number sense, in particular, 
fl exibility in thinking about numbers and operations (Sowder, 1992).   The diagnostic interview 
used in Te Poutama Tau is designed to provide teachers with information about the knowledge 
and mental strategies of their students and to assist teachers with instructional decision-making.  
The diagnostic interview consists of a series of problems presented to students individually, with 
follow-up questioning to ascertain the strategy used to reach the problem solution.  In traditional 
pencil-and-paper testing, students may use algorithms and the teacher has little way of knowing 
what strategy the students used.

It is also important to know how students in Te Poutama Tau are performing in other areas of 
mathematics and whether they are transferring their knowledge to solving problems that differ in 
form and context.  Additionally, how would these students perform in traditional written-type tests 
against the national norms for Màori-medium schools generated by the Assessment Tools for Teaching 
and Learning (asTTle) test? 

AsTTle
AsTTle is an educational resource for assessing literacy and numeracy (in both English and Màori) 
developed for the Ministry of Education by the University of Auckland.  It provides teachers, students, 
and parents with information about a student’s level of achievement, relative to the 1992 Mathematics 
in New Zealand Curriculum achievement outcomes, for levels 2–6 and national norms of performance 
for students in years 4–12.  AsTTle reports students’ results based on curriculum level (each level is 
divided into basic, profi cient, and advanced).

Teachers can use asTTle to create 40–50 minute “pencil-and-paper tests”, which means that students 
must be able to read and write.  Such tests probe knowledge and are therefore not useful for examining 
thinking or the strategies used to answer or solve mathematical problems.  Once the tests are scored, 
the asTTle tool generates graphic reports that allow teachers to analyse student achievement against 
curriculum levels, curriculum objectives, and population norms.

AsTTle is based on Item Response Theory (IRT), which is a measurement theory that underpins 
international programmes such as TIMMS, PIRLS (Progress in International Reading Literacy Study), 
and PISA (Programme for International Student Assessment).  Measurement theory suggests that 
constructs (real-world concept elements) such as mathematical ability (including sub topics such as 
geometrical and/or statistical ability) are real and can be measured by instruments (that is, tests) that 
have been well crafted (found to be both reliable and valid).  IRT suggests that student scores in any 
asTTle test are calculated on both student ability (performance in a test) and characteristics of the test 
items (the questions), that is, their diffi culty, their discrimination, and so on.  

Aims of the Research
1.  What aspects of the asTTle test did students perform well in?  What are the gaps?  What are 

the areas of weakness?

2.  How do Te Poutama Tau students’ asTTle data compare with the asTTle national norms for 
Màori-medium schools?
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Method

Participants

A range of Màori-medium schools were asked if they would participate in the study, with the fi nal 
selection based on gathering data from as wide a cross representation of schools as possible.  The 
four schools selected were either from larger centres or smaller towns and were full primary or 
full primary with attached wharekura (Màori-medium secondary).  It was decided to concentrate 
on year 4 and year 7 students.  Year 4 was selected because this is the youngest cohort that can be 
reliably tested using asTTle.  Additionally, in 2006, year 3 student progress was not as positive as the 
other year groups (Trinick & Stevenson, 2007).  Why this was so is not clear.  A number of reasons 
were considered, including this being the age group where students were possibly transitioning to 
part–whole and experiencing a possible change in teaching pedagogy from years 1–2 to years 3–4 
(Trinick & Stevenson, 2007).  Year 7 was chosen to provide a comparison for showing differences and 
similarities.  The schools involved could also use the data to focus on gaps and weaknesses when the 
students moved to year 8, before they transitioned to wharekura (Màori-medium secondary schools) 
or to English-medium secondary schools.

The Test

An asTTle test in te reo Màori, focusing on number, was generated for each year group and test scripts 
were sent out to the schools participating in the research.  Both tests consisted of 32 test items, which 
were selected to give coverage of number items from the number, measurement, and algebra strands 
from the 1992 Mathematics in New Zealand Curriculum.  The aim of this research was to gain maximum 
information on students’ performance on number and items relevant to Te Poutama Tau.  The nature 
of asTTle is such that individual test items cannot be selected without losing the capability of the 
asTTle tool to generate national norms (because norms are not available for individual test items).  
Tables 1, 2, and 3 show how many times each of the 32 test items related to a particular achievement 
objective.

Table 1
Achievement Objectives 1992 Mathematics in New Zealand Curriculum (Number Strand)

AsTTle Learning Pathways (Number) Year 4 Year 7

Recall basic addition and subtraction facts 1 1

Recall basic multiplication facts 2 2

Demonstrate the ability to use basic multiplication facts 5 5

Order any set of three or more whole numbers (up to 99)  1

Explain meaning of digits in 2- or 3- digit whole numbers  1

Order decimals up to 3 places  1

Express quantities as fractions or percentages of a whole  1

Find a fraction or percentage of a quantity  1

Write and solve whole story problems using +, –, x, ÷ 3 2

Write and solve whole number with combinations of +, –, x, ÷ 3 2

Write and solve fraction problems involving   ,   ,   , 2 2

Write and solve decimal problems using +, –, x, ÷ 3 6

1
4

1
2

1
3

1
5
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Table 2 
Achievement Objectives 1992 Mathematics in New Zealand Curriculum (Algebra Strand)

AsTTle Learning Pathways (Algebra) Year 4 Year 7

Continue sequential pattern and describe rule 2 2

Describe rules for continuing number and spatial patterns 5 5

Make up and use a rule to create a sequential pattern 1

Solve problems of the type x + 15 = 39 1

State general rule for a set of similar practical problems 1

Use mathematical symbols =, <, > 3 2

Solve simple linear equations such as 2x + 4 = 16  1

Use graphs to illustrate relationships  1

Use graphs to represent number, or informal, relations  1

Table 3
Achievement Objectives 1992 Mathematics in New Zealand Curriculum (Measurement Strand)

AsTTle Learning Pathways (Measurement) Year 4 Year 7

Describe/interpret position with direction/distance language 1

Draw and interpret simple scale maps 2

Measure with appropriate metric units length/mass/capacity 5 7

Measuring using a range of units and scales 2 1

Read and interpret everyday statements involving time 3

Read and know units of time (minute/hour/day/week/month/year) 2 1

Measure and read scales to nearest gradation  1

Read and construct a variety of scales, timetables, and charts  1

Read and interpret everyday statements involving time  1

Reasonably estimate length/mass/area/volume/temperature  3

Test scripts were sent to each participating school.  The classroom teacher administered the tests 
and sent them back to the researcher for marking.  Once the scripts had been marked, a report was 
compiled for each of the participating schools.  This report included four major reports for teachers, 
each of which provided different analyses of each year group.  These included:

• comparing student performance against a nationally representative sample;

• comparing student performance in relation to curriculum levels and diffi culty; 

• identifying curriculum outcomes that students have or have not achieved and in which they 
have strengths or gaps;

• allocating each student in a curriculum level either “at the beginning”, “profi cient”, or “advanced 
stages”.  (This report is ideal for assisting the teacher to group students.)  
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AsTTle Tests: Results
All reporting of results in this section is based on the aggregated results of year 4’s and Year 7’s and 
is displayed using three types of reports.

The Reports

The reports are primarily aimed at answering this feedback question: “How are the students doing 
in comparison to similar students in New Zealand?”  AsTTle answers this by providing comparative 
or normative information for the group of students in this sample.

Group performance

Student achievement by year is shown in box-and-whisker plots that display both the New Zealand 
norms and distribution of the student scores.  The reports show the average of the year group and 
the range of achievement of the group.  The box-and-whisker plots are based on fi ve score points 
attained by students: the top score, the bottom score, the median, and the lower quartile and upper 
quartile scores.  The white box plot represents the performance of the students in this research project 
and the grey shaded plot represents the performance of the year 4 and year 7 New Zealand Màori-
medium reference population.  Groups that have short ranges within the box and/or the whiskers 
are more similar in their performance than those with wide ranges.  Groups whose median scores 
are at the top or bottom of the New Zealand box probably differ from the New Zealand norm by 
more than chance.

Curriculum functions 

This report shows the aggregated results for each strand of the 1992 mathematics curriculum that 
was selected in these particular tests.

Learning pathways report

The reports for years 4 and 7 were identifi ed by generating learning pathway reports to answer the 
question, “What are the weaknesses and strengths of student performance in regard to the curriculum 
outcomes listed in tables 1–3?”  A percentage is given of the student cohorts that are identifi ed as 
having achieved/not achieved, and gaps/strengths are shown in regard to the curriculum outcomes.  
For this paper, achieved and strengths have been aggregated and are reported under performance 
highlights.  This shows where more than 60% of the cohort is identifi ed as having achieved or having 
strengths in a particular achievement outcome.  Not achieved and gaps are aggregated as performance 
concerns.  This is where more than 60% of the cohort is identifi ed as having not achieved in a particular 
achievement outcome and there are gaps in their knowledge.

Results of the Year 4 Students

Group Performance

Figure 1 shows that the median for the year 4 students in this study was approximately 200 points 
below the asTTle national norms for Màori-medium schools.  There were some students performing 
above the asTTle national norms, but overall, these results show a signifi cant difference.  This result 
is somewhat surprising, considering the focus of Te Poutama Tau on number and aspects of algebra.  
The group performance was signifi cantly dragged down by algebra results (see algebra in Figure 2).  
Why this particular cohort was achieving below the asTTle national norms is not clear.
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Figure 1. Group performance of year 4 students

Curriculum Functions Report

These fi gures show that the year 4 students were close to the asTTle national norms in number and 
measurement but signifi cantly lower in algebra.

Figure 2. Student performance in relevant strands of the 1992 Mathematics in New Zealand Curriculum

Learning Pathways Report
Performance Highlights
Number

The year 4 students in this research study performed positively in the questions that involved giving 
change for money, showing sums of money by two or more combinations of notes and coins, and 
recalling basic multiplication facts (see Table 1).

Measurement

Students performed reasonably well in questions related to measuring with appropriate metric units 
and scales (see Table 2).
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Performance Concerns
Number
The year 4 students performed reasonably well in recalling multiplication facts but struggled with 
the application of the facts.

The year 4 students also performed poorly in the questions that involved writing and solving story 
problems with +, –, x, and ÷.  However, overall, the year 4 students in this research achieved close to 
the asTTle national norms for Màori-medium schools in number.

Measurement
Areas for concern include drawing and interpreting simple scale maps, measuring using a range of 
scale, and reading and knowing units of time (see Table 3).

Algebra
Students performed poorly in most of the algebra questions, including using the mathematical 
symbols =, <, >.  These algebra questions also included questions that required entering the correct 
symbol to show a relationship between two quantities, for example, 80  90, 9 x 2  6 x 3, and
   + 8 < 10.  Making, describing, and using rules for number and spatial patterns is also an area 
where a signifi cant number of students were below the asTTle national norms for Màori-medium 
schools (see Table 2).

Results of the Year Seven Students
Group Performance

The year 7 students in this study performed signifi cantly better than the asTTle national norms for 
Màori-medium schools (see Figure 3).  The range of performance is much narrower, suggesting that 
most students were closer in ability and most performed well above these norms.  

The top scores off the scale were much higher in comparison to the asTTle national norms.  Signifi cantly, 
there was not a long tail of low scores.

Figure 3. Year 7 group performance
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Curriculum Functions Report

In the area of number and measurement, this cohort performed well above the asTTle national norms 
for Màori-medium schools, although not signifi cantly so in algebra. 

Figure 4. Year 7 curriculum functions report

Learning Pathway Report

Performance Highlights
Number

The year 7 students in this study performed well above the asTTle national norms for Màori-medium 
schools in the questions that involved recalling the basic addition/subtraction and multiplication/
division facts (see Table 1).  Students also performed particularly well in explaining the meaning of 
digits in 2- and 3- digit whole numbers, expressing quantities as fractions or percentages of a whole, 
and fi nding a fraction or percentage of a quantity.  Signifi cant focus is given to understanding and 
developing mental strategies in Te Poutama Tau to solve these types of problems.  So this is a very 
positive outcome.

Measurement

In comparison to the year 4 cohort, the year 7 cohort did signifi cantly well in the questions that relate 
to the measuring, reading, and constructing scales learning outcomes (see Table 2).

Algebra

Overall, this cohort of students performed above the asTTle national norms for Màori-medium 
schools.  They performed well in questions linked to learning outcomes such as continuing sequential 
patterns, describing rules, and using graphs to represent number.  This area is much improved in 
comparison to the year 4 cohort.

Performance Concerns
Number

Although the year 7 students performed well in recalling multiplication basic facts, they did not 
do so well in using these facts, partly because of confusion over the wording of the two application 
of multiplication facts questions that also involved completing a sequence.  When questioned 
subsequently, many of the students did not realise question 4 (the top row) related to question 5 
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(the bottom row), and vice versa.  Many students saw the two rows as independent of each other 
(see Figure 5).  These students may well have completed both missing parts of the sequence if the 
wording had been clearer.

Questions 4 and 5.  Complete the sequence in the boxes:

 1 2 3 4 5 12

 1 4 9 16 25  225

Figure 5. Questions 4 and 5, Number

Measurement

Although the students did reasonably in reading and knowing units of time, questions related to 
learning outcomes about interpreting everyday statements involving time were not as well achieved 
(see Table 3).

Algebra

The only area where there was signifi cant “not achieved” was for the outcome where students have 
to use graphs to represent number and relations (see Table 3).  Also, although not a major concern, 
45% of the year 7’s did not achieve using the mathematical symbols.

Discussion and Concluding Comment
The performance of the year 7 students in the four Te Poutama Tau schools in this study is very 
encouraging.  The students performed signifi cantly above the asTTle national norms for Màori-medium 
schools.  The positive results may be due to a range of variables, including teacher effectiveness 
and/or participation in other types of interventions, such as literacy-type programmes.  It is worth 
noting that the majority of the year 7 students would have participated in Te Poutama Tau earlier in 
their schooling.  All the schools involved in this research study have participated previously in Te 
Poutama Tau, in either 2002, 2003, or 2004.  

The performance of the year 4 students may be partly explained by fewer years of involvement in Te 
Poutama Tau.  This group could be tested again as year 5 students and their results compared with 
asTTle national norms to see if the pattern of achievement continues. (It is not known at this point 
in time if these particular schools will also be participating in 2008.)  Some of the areas of concern 
can be relatively easy to address, for example, using the mathematical symbols =, <, >.  Others are 
signifi cantly more complex, such as describing or making up and using a rule to create a sequential 
pattern.  What is clear is that both cohorts did not perform as well in the area of algebra as expected.  
With a targeted focus on this area for 2008, many of the issues may well be addressed.

The following research questions for further investigation arise from the research that has been 
discussed in this report and from discussions with Te Poutama Tau facilitators:

• Retest another cohort of year 4 and year 7 students using asTTle.  Are the results consistent 
with the 2007 results? 

• Compare students’ asTTle results with their performance in IKAN forms.  (IKAN [Individual 
Knowledge Assessment for Numeracy] forms can be used to determine students’ stages on the 
knowledge domains.)  This will provide a comparison of student knowledge.
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This case study examined the impact that a pilot project of professional development and support 
had on nine teachers of pàngarau1 working in wharekura2 in the Hawkes Bay, Taranaki, Waikato, 
Wellington, and Whanganui regions.  The relative usefulness of the modes of delivery (hui,3 in-
school visits by the facilitator, and video conferencing) and teacher and facilitator perceptions of 
the impact of the support project on teacher content knowledge and teacher practice were also 
examined.  This evaluation found that the support project had a positive impact on teachers’ content 
and pedagogical knowledge, the students of those participating made impressive achievement 
gains, and certain facilitator characteristics are considered by participants to be important for 
generating such progress.

Hutia te rito o te harakeke Pluck the shoots of the fl ax and it will die.
Kei whea te kòmako e kò Then where will the kòmako be?
Kì mai ki ahau Say to me
He aha te mea nui o te ao? What is the greatest thing in the world?
Màku e kì atu I will respond 
He tangata, he tangata, he tangata. It is people, it is people, it is people.

Background
This paper discusses wharekura Te Poutama Tau and pàngarau.  Wharekura Te Poutama Tau is a 
numeracy professional development project for teachers of pàngarau at secondary school level in 
Màori-medium schools.  It is based on the Number Framework developed for New Zealand schools 
as part of the Numeracy Development Projects.  

The aims of Te Poutama Tau are to lift the achievement of students in numeracy and to be responsive 
to Màori goals of language revitalisation and empowerment through education.  Building the 
capability of teachers in the teaching and learning of numeracy is a pathway to attaining these aims 
(Christensen, 2004; Trinick, 2005, 2006).  

The importance of teacher development in raising student achievement is clear (Sowder, 2007).  
Key elements contributing to students’ positive achievement through teacher development in Te 
Poutama Tau include: the use of diagnostic tools to gather data about students’ number knowledge 
and strategies; using data to set clear goals; focusing on student learning of knowledge and strategies 
from the Number Framework; the clarity of the Framework; building students’ positive attitudes to 
numeracy; the continuous evaluation and monitoring of goals; and support from school leadership 
(Trinick, 2005).  

Evaluations of Te Poutama Tau have called for: a strong emphasis on teacher professional development 
at the higher stages of the Framework; linking number knowledge and strategies to other strands of 
the mathematics and statistics learning area; exploring further ways to improve language use in 

1 Pàngarau: mathematics
2 Wharekura: Màori-medium secondary school(s)
3 Hui: congregation, meeting, a coming together
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teaching and learning; and improving the outcomes of those students making little or no stage gains 
(Christensen, 2004; Trinick & Stevenson, 2005, 2006, 2007).  These fi ndings are consistent with Teacher 
Professional Learning and Development: Best Evidence Synthesis Iteration [BES] (Timperley, Wilson, Barrar, 
& Fung, 2007) in terms of using data and expertise to challenge teachers’ existing beliefs and providing 
programmes that focus on student learning rather than on teaching programmes.

A recent study (Trinick & Parangi, 2007) into the conditions of wharekura pàngarau teachers found 
that a range of issues impacted on their delivery of pàngarau.  These issues included: the isolated 
nature of teaching pàngarau at wharekura level (usually one teacher across all levels); pàngarau 
teachers carrying teaching loads in other curriculum areas; support and professional development 
not being available in te reo4; no provision of a professional development programme equivalent to 
the Secondary Numeracy Project (SNP) in English-medium schools; insuffi cient resources, including 
people; resources in English needing translation into te reo; only an underdeveloped pàngarau 
language available to teachers, who are generally second language learners of te reo; and outside 
commitments to marae, whànau, and hapù5.  Recommendations arising out of this study were: 

• to create and provide assistance for wharekura pàngarau teachers that would be of benefi t to 
them and therefore to wharekura students; 

• to develop a range of professional development initiatives and resources; 

• to support and ease teacher workload in wharekura.

A pilot project for professional development was designed in an attempt to address issues for 
wharekura pàngarau teachers raised in the Trinick and Parangi (2007) study.  The project took into 
account: the isolation of wharekura pàngarau teachers; their need to work with others in a similar 
fashion to SNP teachers; and their need to stay in contact with each other.  The project included three 
modes of delivery:

• Hui.  Participants met as a cluster for two days four times in the year to: receive expert, specifi c, 
and focused facilitation of wharekura Te Poutama Tau; develop mathematical language, 
concepts, content, and pedagogical knowledge; discuss needs; have questions responded to; 
and network.  At least one hui was scheduled to occur during a holiday period to minimise 
disruption to teaching and to alleviate the diffi culties of fi nding classroom relievers.

• In-school visits by the facilitator (one facilitator worked with the nine schools in the pilot project 
for the year).  Facilitator modelling, observations, and sharing of expertise within each wharekura 
allowed teachers to observe their students in action.  These visits occurred at arranged intervals 
after the hui.  The facilitator visited each kaiako6 at least once between each hui.  Some kaiako 
received between two and fi ve visits between each hui.

• Video conferencing.  This provided a mode of delivery that allowed isolated kaiako to share 
ideas and network with others in a focused, pre-planned distance-workshop situation.  All 
video conferences were preceded by an email from the facilitator outlining the purpose and 
what kaiako needed to prepare for showing or discussion.  The video conferences occurred 
approximately every three weeks; altogether, there were six video conferences.

4 Te reo: Màori language
5 Hapù: a sub tribe of a tribe, made up of a larger extended whànau group.
6 Kaiako: teacher(s)
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Research Aims
This study explored the impact in nine lower North Island wharekura of the pilot project’s support 
for teachers of pàngarau at year 9.  In particular, it explored the impact of this provision of additional 
support on: 

• teachers’ content and pedagogical knowledge 

• classroom practice.

Exploration of facilitator characteristics was not initially part of this study.  However, researcher 
observations, subsequently backed by participants’ comments, indicated the importance of 
investigating and reporting on the facilitator characteristics that appeared to be most important for 
the additional support to be optimally effective.  This aspect of the professional development project 
relates to fi ndings of the Effective Pedagogy in Mathematics/Pàngarau: Best Evidence Synthesis Iteration 
[BES] (Anthony & Walshaw, 2007), which states that interaction between people is tied closely to 
pedagogy and that productive interaction, as well as enhancing skill and knowledge, also has an 
impact on identity and disposition.  This BES links pedagogical approaches to achievement outcomes 
and also to social and cultural outcomes that became an aspect of this project.     

Participants and Method
The wharekura Te Poutama Tau pilot project involved wharekura in Hawkes Bay, Taranaki, Waikato, 
Wellington, and Whanganui.  All the schools involved in the project in those areas were invited to 
participate in the study, and all agreed to take part.  

Participants in the study included the facilitator and the year 9 pàngarau kaiako from each of the nine 
wharekura.  All the wharekura were small, with fewer than 50 students and up to three staff, and 
were situated in urban areas.  All but one of the wharekura were linked to kura tèina7, and all but 
one included years 9–13.  Class sizes ranged from fi ve to twenty-two students.  Teaching of pàngarau 
was in te reo Màori (eight wharekura) and in English (one wharekura).

The facilitator, a Pàkehà male, was a speaker of te reo Màori and had taught for over 20 years, including 
three in wharekura.  The kaiako teaching experience in wharekura ranged between two and six years, 
and each was the sole teacher of pàngarau in their wharekura.  None of the kaiako held tertiary 
mathematics qualifi cations, and none had teaching qualifi cations specifi c to secondary school.  All 
but one of the kaiako also taught in subjects other than pàngarau.  One of the kaiako was the teaching 
principal.  Three were male and six female.  All kaiako agreed to be involved in the evaluation research 
and to provide data.  Important factors in participants’ willingness to be involved appeared to be 
relationships that were already in place and the use of elements consistent with the principles of a 
Màori-centred approach (Cunningham, 1998) alongside kaupapa Màori approaches (Bishop & Glynn, 
1999).  Prior established relationships existed between: researcher-facilitator; facilitator-wharekura; 
facilitator-kaiako; researcher-wharekura; and researcher-kaiako.  The facilitator had strong prior 
relationships with both the initial group of kaiako and the main researcher.  The main researcher was 
instrumental in further wharekura and kaiako joining the pilot support project.

In keeping with the context of the study and in order to maximise participation and data, quality 
elements consistent with kaupapa Màori research methodology were included.  For example: 

• Participation in the study drew on established relationships;

7 Kura tèina: primary school
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• Steps were taken to establish and develop relationships where they did not already exist (for 
example, kanohi ki te kanohi8 meetings between researchers and facilitator and/or kaiako before 
and during data gathering); 

• All aspects of the data gathering were negotiated with the facilitator; 

• Data collection methods and timing were negotiated with kaiako and the facilitator;

• The facilitator was consulted regarding the themes that emerged from the data.

Data collection included:

• questionnaires completed by the facilitator and kaiako at the initial hui (May, six completed 
kaiako questionnaires) and the fi nal hui (December, fi ve completed kaiako questionnaires);

• audio recording of the fi rst day of the fi nal hui, including a video conference between the 
facilitator, kaiako, Malcolm Hyland (Ministry of Education), and Jim Hogan, the secondary 
mathematics adviser for the Waikato region;

• two interviews with the facilitator (one early in the project and one towards the end); 

• one kaiako interview at the fi nal hui (initially planned as individual interviews, this was held 
as a group interview in response to the participants’ request.  The facilitator was not present 
when his role was discussed); 

• informal observation of facilitator-kaiako interactions at the initial and fi nal hui.

Analysis
Data analysis was generative and open.  It included fi nding and coding relationships between concepts 
and ideas and placing them in manageable chunks relating to the themes that were emerging in 
line with the research question, thus reducing complexity.  The themes emerging from analysis of 
statements and ideas commonly expressed by kaiako and the facilitator were identifi ed collaboratively 
by the researchers.  The key themes were then discussed with the facilitator to enhance trustworthiness.  
They were then synthesised to create a story of the outcomes of the evaluation of the wharekura Te 
Poutama Tau professional development project for teachers.  

Findings

Teacher Growth
Many wharekura teachers do not initially see themselves as maths teachers and are still gaining 
confi dence in the wharekura setting.  (Facilitator)

All participants reported that the additional support provided through the project generated personal 
growth in content and pedagogical knowledge.  The facilitator commented on the personal teacher 
growth he had seen in kaiako over the project, particularly regarding their confi dence in their practice 
and in having others observe and discuss their teaching, and in them seeing the big picture of Te 
Poutama Tau and how it can work for students.  He felt all delivery modes of the project contributed 
to teacher personal growth.

Some schools, some teachers have done heaps and others have done just little bits, but I can 
see changes in all of them.  Just occasionally having opportunities where the kids talk and that 
they’re not telling them all the time, and starting the class with a starter, a warm up, which is 

8 Kanohi ki te kanohi: face-to-face
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they didn’t do before.  There’s some teachers who’ve made huge changes in that they’ve completely 
re-jigged their whole classroom.  In the space of less than a year, they’ve gone from a sort of whole-
class, teacher-dominated kind of thing and now they’ve got three or four groups all operating 
independently and they’re servicing them.  (Facilitator)

I think all the teachers will say, particularly with the strategies, it’s really made them, that’s what’s 
actually improved their understanding, the penny’s dropped about how different strategies 
worked.  They’re beginning to see that actually the strategy is maths generally.  I think that must 
be one of the biggest – in terms of content knowledge ... insights, because once they themselves 
see that, they realise, well actually, what they’re trying to do with the students is not get them to 
get answers but to be able to see those patterns and structures and talk about them and explain 
what’s going on.  (Facilitator)

Further evidence of teacher growth is indicated by the student achievement data collected before 
and after the project.  Data was collected from 125 students.  Data from students at years 8, 9, and 10 
showed average gains across all strategy and knowledge domains:

• Year 8 data (22 students, one class) showed greater shifts in their teacher’s focus areas (addition/
subtraction, multiplication/division, and place value) and smaller shift in other areas.  The 
smallest shift occurred in the fractions domain;

• Year 9 data (77 students) showed greater shifts in proportion/ratio and fractions, with consistency 
in the size of stage gains across all domains between students at different initial stages; 

• Year 10 data (26 students) showed greater gains in multiplication/division, proportion/ratio, 
and fractions.

Figure 1. Average stage gain for all students in each of the domains

In general, the students with the lowest initial strategy stages made highest average stage gains (see 
Figure 1 and Table 1).  For example, across the addition/subtraction, multiplication/division, and 
proportion/ratio domains: 

• students initially at stage 4 had average gain of between 1 and 1.5 strategy stages; 

• students initially at stage 5 and 6 had an average stage gain of 0.7–1.1 strategy stages.
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Table 1
Average Stage Gain for All Students in Each of the Strategy Domains 

Initial Stage Addition/ Subtraction Multiplication/ Division Proportion/Ratio Fractions

3  2.0 1.5 0.7

4 1.0 1.3 1.4 0.6

5 0.8 1.1 0.7 0.7

6 0.8 0.8 0.9 –0.3

7 0 0.3 0.8 

Again, positive average stage gains across all students existed across all knowledge domains (see 
Figure 1 and Table 2) and the greatest average stage gains were fairly consistently seen for students 
with the lowest initial strategy stages (for example, 0.7–2.0 stages at level 3 versus 0.5–0.7 stages at 
level 5).  Smaller effects were noted across the knowledge domains of fractions and place value, with 
students at levels 6 and 7 showing no stage gains in these domains.  

Table 2
Average Stage Gain for Each of the Knowledge Domains

Initial Stage Place Value Basic Facts

2 2.0 

3 1.8 2.0

4 0.8 1.4

5 0.5 0.7

6 –0.1 0.2

7  0

Delivery Modes

Questionnaire responses indicated an even split amongst participants’ views of whether the most 
useful mode of delivery was the hui or the in-school visits.  The following section discusses specifi c 
features of each delivery mode.

a)  Hui

In his fi nal interview, the facilitator expressed a preference for two four-day hui in the year as opposed 
to the three-day hui that he had initially planned.  He had changed the three-day hui to two days 
in response to kaiako feedback that three days was too long.  Having longer hui was important to 
the facilitator so that kaiako could have time out away from their kura to enable them to focus on 
their professional development: “... just push everything aside and focus on getting those main ideas 
clear” (facilitator).  

Another aspect of the hui important to the facilitator was creating a collegial team and maintaining 
that collegiality:

Another aim is for these teachers who basically work alone in their kura to have colleagues.  
(Facilitator)

Kaiako expressed concern at being away for two days in terms of who was in charge of their students 
and about being behind in their programmes because relievers and/or the students might not follow 
the programmes.  
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Always the week before ... are your kids going to be safe ... get a good reliever ... [will they] follow 
the work I’ve left them ...  worrying about relievers.  (Kaiako)

A further factor impacting on participants’ views of the usefulness of the hui was the low turnout 
at the third hui due to its timing (school holidays).  However, as a result of this low turnout, two 
kaiako initiated increased participation and ownership of the project by the kaiako group.  The stated 
motivation for increased ownership and input was the importance of raising student achievement and 
kaiako seeing the project as being of national importance rather than just about their own development 
and that of their own students:  

I can see this programme can work and the types of mathematical thinking that the kids can 
have; however, I think that sometimes we have so many other things on that it just doesn’t quite 
work, it needs to be constantly focused on.  I think that we as a team of people need to make a 
commitment to the integration of this programme and the feedback as well!  We simply just have 
to make time!  If we fail to do so, we fail our students big time, if you’re not in it then neither are 
our kids.  (Kaiako)

b)  In-school visits 

The facilitator viewed the in-school visits as being an important means of providing one-to-one 
assistance, modelling, and informing all aspects of the project, ensuring it was responsive to needs:

I think it made a big difference [for kaiako], seeing how their kids reacted when some different 
work came.  I think that’s the most powerful part that I’ve seen of modelling, that the teacher 
sees how their own kids respond so differently to someone else doing a different kind of work.  
(Facilitator) 

Kaiako also reported fi nding the in-school visits very important:
[The facilitator] came and showed me how to do a long-term plan.  [This was a] watershed moment 
for me.  [He] assessed me and I understood what level I was at, understood my strategies and 
what strategies I need to learn so that I can help my students.  (Kaiako)

I really enjoyed when you took a class and I observed, for me especially, I mean I’ve been out 
of maths for a long time, I hadn’t done maths for 10 years, so to see it in action again, and the 
new programme, and looking at the domains that you were covering ... I found that invaluable, 
benefi cial, just watching, observing, using materials, having it visualised, consolidated.  (Kaiako 
to facilitator at fi nal hui)

c)  Video conferencing

All participants found the video conferences the least useful aspect of the development.  The reasons 
given for this included that not all kaiako had access to video-conferencing equipment, this mode of 
delivery was new to many, and some kaiako experienced technical or practical issues9 in accessing 
the video conferences.  However, the video conferences were viewed as useful for both networking 
and sharing ideas:

One of the main reasons for the use of video conferencing was for networking, so that we could 
all have a chance to get together.  At least have that regular opportunity to break down the sort 
of isolation of each teacher working in the individual classrooms and not really knowing what’s 
going on in other schools.  (Facilitator)

[The usefulness of video conferences] was just confi rming that I was on the right track, or, oh, I’m 
way behind ... (Kaiako)

[Seeing] what activities others were using ... (Kaiako)

Yeah, seeing the actual delivery and content that we were using; I thought that was really good.  
(Kaiako)

Yeah, and looking at what other schools are doing.  Oh, I tried this; have a look at this ... 
(Kaiako)

9 Some kaiako needed to travel up to an hour and a half to take part in the video conferences.
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d)  Additional delivery mode

A fourth important aspect of the project was frequent emailing between kaiako and the facilitator, 
used for:

• sharing practical information for setting up and ensuring that everyone was prepared for hui 
and video conferencing (dates, venue, and so on);

• asking and answering questions;

• encouragement and sharing ideas and useful websites (from kaiako and facilitator); 

• maintaining rapport.

After the poor turnout at the third hui, email was used by one of the kaiako to encourage full 
participation in the project.

I can see this programme can work and the types of mathematical thinking that the kids can have; 
however, I think that sometimes we have so many other things on that it just doesn’t quite work, 
it needs to be constantly focused on.  (Kaiako)

The use of email as a tool to prepare sessions with each other was recognised and commented on.
I like how you posed in emails something to think of before the actual video conference so [we] 
could come to the conference with something that we’d thought about.  So that was good to sort 
of collect ideas when you sent your email.  (Kaiako)

Affordances and constraints across delivery modes
The delivery modes in the project were explored through elements that supported the effectiveness 
of each mode (affordances) and those issues that limited the effectiveness of each mode (constraints) 
(Table 1).  The affordances supporting its effectiveness were: time to share and discuss ideas; prior 
organisation; and fl exibility.  The constraints were: issues such as fi nding suitable relievers to allow 
attendance at hui and time for discussions during in-school visits; and logistical transportation or 
technical issues.  In spite of the constraints, all kaiako endorsed all modes of delivery as important 
for their growth and the success of the project (Table 3).

Table 3
Affordances and Constraints of Delivery Modes

Delivery Mode Affordances Constraints

Hui Focused time all together to model, discuss,  Time consuming, including time out of class
 and participate in numeracy strategy learning  

Transportation logistics and problem solving 

Accessing suffi cient suitable relievers Prior structure and organisation,  
(particularly problematic for wharekura including agenda 
sharing the same relieving pool)

 Kaiako bringing activities to share and discuss

In-school visits by  On site, able to experience and discuss the Lack of teacher release
facilitator  specifi c context of each kaiako, answer  

“Kotahi hàora noa iho taku wà wàtea engari  specifi c questions 
i noho ia mò te rà, kàti, i muri hoki.”10  

 Students were able to hear facilitator/  (Kaiako) kaiako discussions

 Facilitator fl exibility regarding visit timing, 
 use of modelling, and length of visit 

Video conferences Cost- and time-effective Technical and access diffi culties

 Environmentally friendly Beginners in this mode in 2007; however, 

 Prior structure (email and tasks prior to  experience improved practice.

 conference)

 Kaiako bringing activities to share and discuss

10 I only had one hour of release, but he stayed for the day as well as after [school]. 
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Maintaining project momentum 

Sharing teaching strategies:  
“Have different approaches to 
teaching”.  (Kaiako)

Having questions answered, 
individual help

Modelling (e.g., diagnostic 
interview)

Maintaining project momentum 

Sharing teaching strategies: 
“Have different approaches to 
teaching”.  (Kaiako)

Having questions answered

“[The usefulness of video 
conferences] was just confi rming 
that I was on the right track, 
or, oh, I’m way behind ...”  
(Kaiako)

Doing and sharing mathematical 
activities

Maintaining project 
momentum 

Sharing teaching strategies: 
“Have different approaches to 
teaching”.  (Kaiako)

Individual discussions with 
facilitator

Networking

“He rawe te mahi à-ròpù.”12  

(Kaiako)

In-school visits 
by facilitator 

Focused refl ection time

Kaiako seeing what their 
children can do (with the 
facilitator)

Individual help (e.g., needs-
based, using the diagnostic 
interview) 

Modelling “Pai ake ki te kite i 
ngà mahi e kòrerohia nei e te 
kaiwhakahaere.”13  (Kaiako)

Focused refl ection time

Content knowledge development

Having questions answered

Focused refl ection time

Energising 

Enhancing sense of common 
purpose

Video 
Conferences

Sharing project experiences 
(teaching ideas): “Yeah, 
seeing the actual delivery and 
content that we were using; I 
thought that was really good.”  
(Kaiako)

Doing and sharing mathematical 
activities. “[Seeing] what 
activities others were using ...” 
(Kaiako)

Sharing project experiences: 
“Kia whakawhiti whakaaro, 
kia wànanga, kia werohia.”14 
(Kaiako)

Networking

11  All things had helpful aspects, and all things had problems.
12  Working as a group is fantastic.
13  It’s heaps better to see what has been talked about by the facilitator.
14  So that we can swap thoughts, so that we can discuss them and learn, so that we can challenge and be challenged.

The combination of modes
Participants considered the combination of all three modes as important for the wharekura Te Poutama 
Tau initiative.  This was evidenced by a shift in questionnaire responses, from the initial questionnaire, 
in which most participants indicated they felt only one or two modes would be useful, to the fi nal 
questionnaire, in which everyone ranked all modes as being important.  The modes of delivery 
were seen to be complementary, and the combination allowed the momentum of the project to be 
maintained.  Regardless of whether kaiako had or used access to the video conferences, all received 
the emails and associated tasks sent in preparation for them.  

Facilitator and kaiako views of the three main delivery modes were examined to explore how each 
mode promoted teacher growth (pedagogical and content knowledge development) and contributed 
to the development of a learning community (Table 4).  Some aspects were common to all modes (for 
example, sharing project experiences), and others were specifi c to particular delivery modes.  

He àwhina à ngà mea katoa, he raruraru à ngà mea katoa.11  (Kaiako, questionnaire response)

Table 4
Most Important Aspects of Delivery Modes for Teacher Growth

Delivery Mode
 Most important aspects for  Most important aspects for teacher 

Most important social factors teacher growth (pedagogical) growth (content knowledge)

Hui

Bold indicates re-occurring themes across the categories of teacher growth in content, teacher growth in pedagogy, and 
social factors.  Italics indicates themes that occur in more than one mode of delivery.
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Focus on Te Reo Pangarau

Evaluations of Te Poutama Tau for 2003, 2004, and 2005 included te reo as an infl uencing factor in 
student achievement in pàngarau.  Trinick (2005) included te reo profi ciency of teachers as well as 
students as being infl uential.  Christensen (2004) noted the signifi cant correlation between language 
profi ciency and performance in the diagnostic interview.  Te reo pàngarau is continuing to develop, 
particularly at the higher stages, and wharekura teachers and students operating at higher stages 
learn te reo along with te reo pàngarau at critical thinking, problem-solving levels.

“Te reo pàngarau” does not translate directly as “mathematical words in te reo Màori”.  It is a 
developing concept that includes all the kòrero15 you use when you are doing mathematics: kupu 
pàngarau16, ways of asking and answering questions, within the context of a Màori world view.  
(Facilitator)

The Màori kupu17 [are] good.  Pàngarau ... the word sums it up.  It’s about how one thing connects 
with another.  It’s about relationships.  The pànga i waenganui i tènei.18 And once you start thinking 
relationally like that, then mathematics becomes a really powerful way of fi guring things out, a 
very effi cient, powerful way of fi guring things out.  (Facilitator)

Te reo pàngarau was a focus area in all delivery modes, and the facilitator and kaiako commented 
on their growth in te reo pàngarau.  

I was very happy to see that the last hui was almost entirely in te reo Màori.  The work that we’ve 
done in our hui about te reo pàngarau, well basically, it was translation we were doing and at the 
start what we saw were quite clunky ways of translating stuff, but by the end of it we’d actually 
refi ned it down.  We got the pukapuka19 out and found we could actually really refi ne it down 
to a good reo.  I think that will carry over quite easily.  We were dealing with concepts: when an 
object is proportional, its shape is proportional to another.  How do you say that in te reo Màori?  
Even things like, something is ten times bigger than another and comparisons; we looked at this 
problem about this boy who was jumping over stepping stones, he jumped on every other stone.  
Well, how do you translate that?  We came up with something; it was a nice succinct way of 
expressing that concept, and so why wouldn’t they use it.  (Facilitator)

Kaiako expressed the need for a more comprehensive dictionary of mathematics terms than currently 
exists, particularly for terms used at senior secondary school levels.  The facilitator identifi ed wanting 
to consolidate and further develop te reo pàngarau through the project in 2008.

Because when you have the language, then you can make advances in the conceptual understanding 
– you can’t have one without the other; the mathematical thinking and the mathematical language 
help develop each other.  (Facilitator)

Focus on Facilitator Characteristics

Data showed the importance of investigating and reporting on facilitator characteristics.  Kaiako stated 
that it was essential to have “the right person” as facilitator, so their views of facilitator characteristics, 
essential for the success of the pàngarau support project, were collected.  The important characteristics 
identifi ed by the participants for this facilitator were: his knowledge and interaction with te ào 
Màori20; having empathy through having taught in wharekura; having certain personal traits; and 
knowledge of his discipline area.  In response to comments by participants, we asked directly what 
the characteristics of the facilitator were that contributed to their success in the project.  These ideas 
will be further expanded upon under two broad themes of cultural and personal characteristics and 
discipline-related characteristics.

15 Kòrero: words, ideas, written or spoken
16 Kupu pàngarau: mathematical words
17 Kupu: words
18 Pànga i waenganui i tènei: the relationships between this
19 Pukapuka: books
20 Te ào Màori: the Màori world
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a)  Culturally responsive and personal characteristics

Their responses indicate that, in addition to strong numeracy facilitation expertise, facilitators working 
with kaiako in wharekura must be culturally responsive and empowering: 

His ngàwari21 nature, aye, just ... ahakoa he Pàkehà22, aye, there’s something about his wairua23 
that, um, that I fi nd really comfortable, you know; he said, “do you want me to do the uiui24 on 
you?”, and I said, “yup, yup, you can do that, I feel fi ne.”  Somebody else, you know, another 
mathematician wanting to do that to me, I go, “no ... what are you looking for?”  And then the 
kids also felt that way when he came in; we’d fi nished the maths and I was saying to him, “ok, you 
need to go now ’cause I need to move on”, he goes, “oh, I might just stay”, and I’m going, “ok ...”, 
and he stayed, and he joined in the conversation (which was not about maths) with the kids and 
the kids really responded and appreciated him, so his ngàwari nature makes tons of difference.  
Aye.  He’s so easy to get on with.  (Kaiako)

And he knows when to be quiet too, aye.  That’s one of the things I really noticed, too, is that I 
talk a lot and it’s just noise in the kids’ heads.  And watching him, he gives them time to think.  
(Kaiako)

I think he, he also, well for me, he empowers me.  To actually do what I’m doing, you know, and 
he doesn’t make me feel like oh, you know, kòtiro me mahi koe i tènei.25  But actually, you know, 
ka whakanuia i ngà wà katoa ka kitea a ia26... and he likes maths.  (Kaiako)

When he came to me one time, and he said, “Now, where are you?”  And I was just like ...  and he 
said, “Well, I think that it’s probably been a waste of time for you and do you want to give up?”  
And I was like mmmmmm.  And he said, “Well, I don’t want to give up, shall we start again, we’ll 
throw it all away and we’ll start again, eh.”  And I was like, “oh, is that alright?  You know ... it’s 
July now.”  And he was like, “there’s nothing wrong with starting it now, you’re just becoming 
comfortable with the strategies now; let’s become comfortable with the planning”... and I didn’t 
feel stink.  (Kaiako)

Facilitator characteristics consistent with te ao Màori begin with the cultural knowledge that one 
needs as a visitor to wharekura, including how to behave appropriately in terms of protocols; to have 
fl exibility; to know when to let others take the lead; to have knowledge of and use te reo Màori; and 
to be respectful as well as engender respect and trust:

[At the initial hui] two or three of the teachers got defensive because they had no other strategies.  
So we said, “Oh well, you’re going to have to be ... kaupae tuarima27” and they were very unhappy 
about this because they felt that they’d been judged as being bad at maths.  That brought out kòrero 
about Poutama Tau not being about judgment at all, but just saying, well, this is where you are 
now.  It actually makes no comment about your ability.  (Facilitator)

Having a background within wharekura and understanding issues for kaiako in wharekura was 
identifi ed as important.  This background and understanding included the facilitator establishing 
relationships (where possible) with kaiako and personal commitment to Te Poutama Tau, kaiako, 
and Màori students:

So that [not being about judgment] freed people up to be less insecure, more secure about where 
their content knowledge was, and then to make progress with it.  So, before teachers can make 
progress with their own content, there’s actually these other things, these other personal issues of 
whakamà28 and feeling you’re being judged.  We’ve got to get those out of the way before we can 
make progress with their content.  (Facilitator)

21 Ngàwari: accommodating, kind
22 Ahakoa he Pàkehà: although he is Pàkehà
23 Wairua: spirituality, way of being
24 Uiui:  diagnostic interview 
25 Kòtiro me mahi koe i tènei: Girl, you should do this.
26 Ka whakanuia i ngà wà katoa ka kitea a ia: He uplifts you every time you see him.
27 Kaupae tuarima: stage 5
28 Whakamà: shyness, embarrassment
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Personal traits that enabled kaiako to feel comfortable with the facilitator include: being able to give 
positive and affi rming feedback; the wairua of the facilitator; having a sense of humour; humility; 
being inclusive and sharing; persevering and expecting others to persevere; being empathetic, available 
and approachable; and being ngàwari.  The need for the facilitator to be of Màori heritage was not 
mentioned, and therefore it can be inferred that this was not seen as essential.  Kaiako, when asked 
whether being Pàkehà was an issue, stated it was not.  

The facilitator also shared his views on the characteristics needed for his role:
You need to be infi nitely patient and to put people fi rst if you want them to grow.  (Facilitator)

b)  Discipline-related characteristics 

The characteristics identifi ed by kaiako as important for facilitators included: holding and sharing 
a passion and knowledge about pàngarau alongside knowledge of how Te Poutama Tau fi ts into a 
broader view of mathematics; and passion about the importance of the project for Màori students.  

The message I keep on about all the time really, is that Te Poutama Tau is not about numeracy but 
about pàngarau.  I want to use it as a vehicle to get teachers into thinking about getting into the 
real meat of what pàngarau is really about.  I think that’s important if they’re [going to be] able to 
support students in getting to those higher levels of pàngarau.  (Facilitator)

One of the things that he does, and in his quiet way, so you know all of this electronic stuff ... the 
resources he’s given us on our [data sticks], it’s a lot of that stuff he’s developed and he just quietly 
goes oh, here you go.  It’s huge stuff that he’s done; that’s quite special to what he does, he just 
freely gives it.  Like, “Take it, take it.”  And one time he gave it to me, and then he said, “Do you 
like any of them?” I was, “I like this one and this one.”  And so, “Well, print it out”, and we sat 
there and make the, all these resources straightaway, we made the games up straightaway.  Ten 
minutes later, we had three games, three new games.  (Kaiako)

Recommendations
This study set out to explore the usefulness of various modes of delivery of a pilot project for delivering 
professional development of Te Poutama Tau to wharekura teachers of pàngarau and the effect that 
it had on raising teachers’ content and pedagogical knowledge and exploring teachers’ practice.

It found that while there were constraints that impacted on the delivery of the project, the overall 
results were positive.  The main recommendation is that the momentum of the pilot project should 
be sustained through the following:

• Ongoing support should be provided to kaiako who took part in the 2007 wharekura support 
project so that they can consolidate and extend the advances made in pàngarau teaching.  

• Further wharekura and kaiako should have the opportunity to benefi t from a similar support 
project.

• Opportunities for links between the 2007 and 2008 cohorts of kaiako participating in the project 
should be explored.

• The combination of modes of delivery (hui, in-school visits, video conferencing, and email 
communication) should be maintained.

• The selection process for facilitators for curriculum support projects in wharekura should 
include consideration of the essential facilitator characteristics found through this study.
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Further Questions
Further areas for exploration that emerged from the analysis of this study included: 

• How can social networking (using web-based person-person linking) be used to build a network 
of kaiako between cohorts and within cohorts, and how effective is this mode of delivery when 
used alongside hui, in-school visits, and video-conferencing? 

• Can sharing of video recordings of kaiako practice be used to develop kaiako pedagogical and 
content knowledge? 

• What are the effects on kaiako pedagogical and content knowledge of interactions within and 
between development groups and other national networking?

• What is the impact on classroom kaiako and tauira29 practice and achievement of the pàngarau 
support development? 

Further analysis of specifi c aspects of culturally responsive facilitator practice and of the impact on 
teacher content and pedagogical knowledge of the interaction of the combined delivery modes would 
also be useful.

Concluding Comments
This evaluation found that the support project was an effective means of assisting with the government’s 
focus on reducing inequalities in the education sector (Ministry of Education, 2006).  Both kaiako and 
facilitator described kaiako content and pedagogical growth as a result of being part of the project:

This far down in the programme, I’m a lot more confi dent because I know the strategies and have 
more chance to practise them, yeah, plus I can fi nd them straightaway in the book now and I know, 
well, now I know which book I’m using.  (Kaiako)

I can see now how it all fi ts together so that I can really get the students learning, and they know 
it as well.  They know if they want to fi gure something out, they can get out some resources, 
materials, to help them get a handle on it.  (Kaiako)

The project has allowed kaiako, who previously had nobody else in their kura to talk with about 
pàngarau, to form a collegial network that builds a “professional community that supports new ideas 
and practice at the same time as challenging existing ones” (Timperley et al., 2007).  The provision of 
expert facilitation consistent with te ao Màori was important in encouraging and enabling kaiako to 
recognise their own agency in effecting transformation with their students’ results, in keeping with 
the whakatauki chosen specifi cally to refl ect these strengths and concepts.
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kore koutou, kua aha kè tàtou? 

29 Tauira: student
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To you who stand before the fl ames of the fi re, we stand humbly before you and greet you.  You 
who so readily agreed to take part in this evaluation research of this project, which provides a 
solid rock for our teachers to stand on should the seas be rough, and do so that our young might 
reach their potential in life, there is no end to our thanks to you.  Also to the facilitator who has 
fed our teachers in order for them to help our children in their search for excellence, our thanks, 
and to those of you who spoke the dream so that it might be given substance, e hika mà, if it were 
not for you, what would we do? 

Heoi anò rà, tènà koutou, tènà koutou, huri noa, tènà rà tàtou katoa.
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Màori and Mathematics: “Nà te mea he pai mò tò roro!”
(Because it’s good for your brain!)
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This study explores the perspectives of Màori students attending kura kaupapa Màori schools.  
Sixty-one year 5–8 students in four kura were interviewed individually to ascertain their 
perspectives about the nature and importance of some aspects of mathematics.  The fi ndings show 
that the students had fi rm views about the nature of mathematics, its importance, the need to learn 
their times tables, and setting goals. 

Ko te pae tawhiti whàia kia tata, ko te pae tata whakamaua kia tìna.

Introduction
Rights to education for Màori are embodied in the United Nations Convention on the Rights of the 
Child.  Article 28 (the right to education) and Article 29 (the right for education to be directed to the 
development of mental abilities to their fullest potential) (Munn, 2005) indicate that Màori students 
have a right to experience mathematics education that helps them to realise these principles.  This 
process of mathematics education for Màori can be diffi cult.  Mathematics is a discipline that is heavily 
value-laden and therefore inclined to promote the thought processes and values of the dominant 
culture (Bishop, 1988). 

Mathematics needs to allow people to operate in their world and make sense of it.  Active participation 
in learning can help students connect mathematics to their world.  Learning mathematics can 
empower students to make decisions and to be aware of the consequences of their decisions (Cotton, 
2004).  Mathematically-literate citizenship demands that each person be able to critically evaluate the 
implications of the mathematical events that will affect their lives.  This empowerment, which can 
be linked to notions of self-esteem and self-worth, is important for minority-group students and can 
contribute to their academic achievement (McKinley, Stewart, & Richards, 2004; Rubie, Townsend, 
& Moore, 2004).

Much has been written about the academic underachievement of Màori in the New Zealand education 
system (Forbes, 2002; Garden, 1996, 1997; Knight, 1994; Ohia, 1995; Young-Loveridge, 2004; Titus, 
2001).  Since the fi rst kòhanga reo was established in 1981, many Màori have been actively pursuing an 
alternative form of schooling for their children, based around kaupapa Màori education in te reo Màori 
and tikanga Màori.  Durie (2006) noted that the advantages of total immersion were so encouraging 
that Màori-medium education was subsequently implemented at primary, secondary, and tertiary 
levels.  He suggested that education could be a major vehicle for “unleashing Màori potential and 
realising Màori aspirations” (Durie, 2006, p. 15).  While there have been gains in mathematics learning 
for some Màori students in recent years, there is still much to be done in the pursuit of equitable 
outcomes in mathematics (Christensen, 2004; Trinick & Stevenson, 2007; Young-Loveridge, 2004).

Listening to student voices can alert educators to students’ unique perspectives on learning (Rudduck 
& Flutter, 2000; Hamilton, 2006).  Students have a range of ideas about the nature of mathematics.  
These can include ideas about: knowing particular content, such as number and operations; learning; 
problem solving; having fun; and the application or usefulness of mathematics in everyday living 
(Young-Loveridge, Taylor, Sharma, & Hàwera, 2006).  Grootenboer, Romley, Stewart, & Thorpe 
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found in their study that year 5 and 6 students placed a strong emphasis on number and arithmetic, 
learning times tables, and the school as the major contexts for mathematics experiences.  Other research 
has shown that many students relate mathematics to their future, especially in terms of employment 
(Averill & Clark, 2006; Young-Loveridge et al., 2006). 

Herewini’s (2007) interviews with ten recent graduates from a year 8 kura kaupapa who had 
experienced Te Poutama Tau (the Màori-medium numeracy project) indicated that learning mental 
strategies in number was crucial for the students’ mathematics development.  Màori students in 
other immersion settings who were exposed to Te Poutama Tau also emphasised that mathematics 
focused on the development of number ideas.  These students stated that there were different ways 
of reaching solutions, and therefore a range of mathematics strategies was acceptable.  They said that 
their communication in mathematics centred on explaining such thinking, rather than on in-depth 
problem solving or investigative work (Hàwera, Taylor, Young-Loveridge, & Sharma, 2007). 

In New Zealand in recent years, it has been suggested that the mathematical ideas to be learned should 
be embedded into a range of contextual problems (Ministry of Education, 1992, 2007).  Some research 
indicates that if students can see the applicability of mathematics, this will increase their motivation 
to engage with it and view it as worthwhile.  Such participation can help the students make stronger 
links with the mathematics they may be involved with away from the school environment.  The 
relevance of any mathematical context to a particular group of students, their cultural background, 
and the subsequent practices of the students and their families are all factors that must be considered 
by the teachers if meaningful learning is to occur (Perso, 2003; Zevenbergen, 2000). 

Students from minority groups need to know that they possess a long and rich mathematical heritage 
and that they can be as mathematically capable as others.  They can also learn to appreciate mathematics 
within different cultures (Zaslavsky, 1998).  Ethnomathematics is the active and creative study of the 
mathematics ideas of traditional peoples.  It is used to express the relationship between mathematics 
and cultural attributes such as language, values, beliefs, food, habits, and dress (Ascher, 1991; Barton, 
1993; D’Ambrosio, 2001).  It is argued that mathematics education should include ways to “reaffi rm, 
and in some instances restore, the cultural dignity of children” (D’Ambrosio, 2001, p. 308). 

A Màori world view synthesises links between people, their activities, and the environment.  
Compartmentalised thinking is incompatible with such a view.  The concept of màtauranga, “to know 
something, to learn and acquire skills, to be acquainted with, to have some understanding, or to be 
certain of” (Pere, 1994, p. 73) is not seen as something that is static or isolated.  Education is considered 
to be a holistic enterprise, so mathematics should be integrated with everyday life.  Shared meanings 
and understandings are integral to the learning process (Bishop, 2005; Hemara, 2000; Pere, 1994).

Students who consider themselves to be competent in mathematics can be more motivated towards 
learning (Gurtner & Osner, 2004).  Positive dispositions such as inclination, curiosity, perseverance, 
and enjoyment are intrinsically related to learning.  Such dispositions, the cultural background of the 
students, and the provision of rich, contextual, and worthwhile tasks are all important factors that 
should be considered when helping students develop mathematical competency (Maxwell, 2001).

Learning goals can be closely linked to the students’ views of themselves as mathematicians (Gurtner 
& Osner, 2004; Torrance & Pryor, 1998).  When teachers collaborate with students to set both short-
term and long-term learning goals, this can result in increased student engagement and participation.  
Learners have more “ownership” of the goals.  Appropriate pedagogical practices can ensure that 
maximum opportunities are made available for the achievement of these goals (Irvin, 2007; Weeden, 
Winter, & Broadfoot, 2002).  The monitoring and assessment of these goals can provide useful feedback 
for students and teachers (Gregory, Cameron, & Davies, 2000). 
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Method

Participants

This study focuses on the responses of 61 year 5–8 Màori students from four schools.  Two schools 
were kura kaupapa Màori catering for students from years 0–8, another kura catered for students from 
years 1–15, and the wharekura catered for students from years 0–13.  Three of the kura had participated 
in Te Poutama Tau, the Màori-medium equivalent of the Numeracy Development Projects (NDP), 
for several years before this study.  Twenty of the students were from decile 1 kura, 21 from a decile 
2 kura, and 20 from a decile 5 kura.  Thirty-eight students were female, and 23 were male. 

Table 1
Composition of the Sample by Year Level

Year 5 6 7 8 Total

Number of students 8 9 23 21 61

Procedure

Schools were asked to nominate year 5–8 students from across a range of mathematics levels.  The 
students were interviewed individually for about 30 minutes in te reo Màori or English (their choice) 
in a quiet place away from the classroom.  They were told that the interviewer was interested in 
fi nding out their thoughts about their learning of pàngarau/mathematics.

The questions this paper focuses on were part of a larger collection that the students were asked to 
respond to.  Other questions have been previously analysed and discussed elsewhere (Hàwera et al., 
2007).  The questions of interest in this paper are:

• Ki òu whakaaro, he aha tènei mea te pàngarau?
 (What do you think mathematics is about?)

• Ki òu whakaaro, he mea nui tènei mea te pàngarau?  He aha ai? 
 (Do you think mathematics is important?  Why?)

• I a koe i te kàinga, i wàhi kè, he whakaaro òu, he mahi pàngarau i roto i òu mahi?  Pèhea mènà 
ka haere koe ki te taha o òu màtua?

 (When you’re at home or at other places, do you think about mathematics or do any mathematics?  
What about if you’re out with your parents?)

• Ki a koe, he take nui te ako i ngà whakarea, ngà whakarau?  He aha ai?
 (Do you think it’s important to learn your times tables?  Why?)

• Ka whakarite koe i ètehi whàinga i a koe e ako ana i te pàngarau?  He aha ètehi?
 (Do you set goals when learning mathematics?  Can you tell me some?)

Audio tapes of the interviews were transcribed by a person fl uent in te reo Màori.  Transcripts were 
subjected to a content analysis to identify common themes coming through in the students’ responses.  
The quotations offered below each table are a sample of students’ responses.
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Findings and Discussion
Question 1:

• Ki òu whakaaro, he aha tènei mea te pàngarau?
 (What do you think mathematics is about?)

 Number and Learning and Links to a Everything School work Problem Don’t know/
 operations stimulating the mind context   solving no reply 

 18 12 8 3 2 1 17

Number and operations 

Ko te òrite ki te kaute nama.  (K410–f5)1

(Same as counting number)

Ko ngà nama, ngà tàpiri, whakarea, me èrà atu.  (K13–f8)
(Numbers, adding, multiplying, and those other things)

Learning and stimulating the mind

He mea hei ako.  (K14–m8)
(Something to learn)

He mea hei whakapiki ake òu whakaaro.  (K26–f8)
(Something to elevate your thinking)

He mea kia whakakoi ake i a koe.  (K25–f7)
(Something to make you sharper)

He mea ka whai kaha tò roro, ka brainy.  (K34–f8)
(Something to make your brain stronger, so you’ll be brainy)

Links to a context

Like if you wanna be a astronaut person do you need to know maths, and if you wanna be a 
accountant and all those, don’t you need to know maths?  (K64–f8)

Kia mòhio koe ina pìrangi koe kia hanga whare.  (K29–f6)
([Something] you should know if you want to build a house)

Everything

Ngà porowhita, nama, ngà whakarau, whakawehe, ngà rautaki, ngà whakautu, pàtai, tapawhà, 
me èrà momo mea.  (K35–m7)
(Circles, number, multiplication, division, strategies, answers, questions, squares, and those other 
things)

Heaps of stuff.  (K62–f7)

School work 

He mahi, àe.  (K42–m7)
(Work, yes)

He mahi ... he uaua ètahi, he màmà èrà atu.  (K36–m7)
(Work ... some easy, some hard)

Problem solving

About solving problems.  (K65–f7)

1 K = kura, 410 = the 4th group and 10th in that group of the 61 children, f = female, 5 = year
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Key points

In response to the fi rst question, about one-third of the students indicated that they perceived what 
mathematics is about in a broad sense.  These students associated mathematics with learning and 
acquiring a good education or saw it as a tool to be used within a context outside the classroom.  
However, the majority of the students either confi ned their explanation to number and operations 
within the school environment or did not express a view of what they thought mathematics was 
about.  Although Mathematics in the New Zealand Curriculum (Ministry of Education, 1992) supports 
a broader spectrum of the teaching of mathematics ideas within a range of meaningful contexts, it 
would seem that many students are not yet recognising connections between mathematics and the 
world around them. 

It is interesting to note that, although these students were attending kura kaupapa or wharekura where 
te reo Màori and tikanga Màori are the bases of the education system and supporting resources in te 
reo Màori are supplied, they did not express views that indicated appreciation of the rich mathematics 
embedded in that culture.  For students to be able to make the most of mathematics beyond school, 
it is helpful to have a view of mathematics that extends beyond the classroom paradigm (Presmeg, 
2002; Young-Loveridge et al., 2006). 

Question 2:

• Ki òu whakaaro, he mea nui tènei mea te pàngarau?  He aha ai? 
 (Do you think mathematics is important?  Why?)

 Yes No Sometimes Don’t know

 55 2 3 1

Of the 55 students who said mathematics is important, the reasons given were:

 To get a job To support Money/ shopping Everywhere To be successful Don’t know
  learning   at counting

 16 16 9 4 5 5

To get a job

Nà te mea mènà kàre koe e mòhio, pea kàre koe ka taea ki te whiwhi he mahi.  (K34–f8)
(Because if you don’t know (maths), perhaps you won’t be able to get a job.)

So you can get a job, ’cause you need some maths skills to get a high-paying job, and you need to 
do measurements and other things to become a builder or an architect.  (K510–f7)

Àe, he mea tino nui te pàngarau ... hei àwhina koe i te mahi i waho, mahi i roto i te offi ce, mahi i 
te pilot and he mahi taraka.  (K611–m8)
(Yes, mathematics is important ... to help you to get a job outside, work in an offi ce, be a pilot, 
and work with trucks.)

To support learning 

Mènà kua mahi pàngarau koe, ka taea koe ki te mahi i èrà atu mahi, nà te mea kua mòhio kè, arà 
ka eke tò hinengaro ki tèrà tino taumata ka hiahia koe.  (K35–m7)
(If you’ve done mathematics, you can do other work, because you already know (things), that is, 
your mind has gone up to a level that you want.)

Nà te mea ka, mènà kore koe ka mòhio i tètahi mea e pà ana ki te pàngarau, ka koretake rawa 
koe.  (K32–m8)
(Because if you don’t know something about mathematics, you’re useless.)
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’Cause it gives you a good education.  (K61–m7)

Nà te mea he pai mò tò roro.  (K49–m6)
(Because it’s good for your brain)

Mehemea e hiahia ana koe ki te whai màramatanga ki ngà mahi e hàngai ana ki te nama, àe, èngari 
mènà kàre koe e hiahia, kàre he tino take.  (K41–f6)
(If you want to understand work to do with number, yes, but if you don’t want to, there’s no 
point.)

Money/shopping

Nà te mea i te wà ka tipu ake koe me whakamahi koe, pèrà mènà kei te haere koe ki te toa and 
then ka pàtai, “He aha tèrà amount of change?”  (K36–m7)
(Because when you grow up you will use it, just like if you go to the shop and then ask, “What is 
the amount of change?”)

Ka mahi koe ki roto i te toa, ka hoatu ètahi tàngata he moni, ka hoatu koe he moni, ngà moni, um 
rerekè.  (K56–f8)
(When you work in a shop, some people will give you money, you give back different money.)

Ki te kaute ètahi mea ... te moni me te kai.  (K110–m8)
(To count things ... money and food)

Everywhere

Because you see it everywhere

To be successful at counting

Um ... ka taea koe ki te kaute.  (K15–m5)
(Um ... so you can count.)

So I’ll know how to add up.  (K68–m8)

Key Points

An overwhelming majority of these students concluded that mathematics was important.  When 
probed, 29 out of these 55 students attributed this importance to gaining various forms of employment, 
using money, or the idea that mathematics was part of their everyday surroundings. 

Mathematics was considered by the other students to be important for learning, getting access to a 
good education, or improving one’s state of mind.  Of interest is that some students seemed to use 
mathematics to make judgments about their own and others’ intelligence.  This group perceived that 
mathematical competency indicated a greater level of general intellectual ability.  It would seem that 
some students have formulated the idea that mathematics as a subject enjoys high status and that such 
competency is desirable.  This thinking can affect the self-esteem and self-worth of Màori students 
(Rubie, Townsend, & Moore, 2004).

Question 3:

• I a koe i te kàinga, i wàhi kè, he whakaaro òu, he mahi pàngarau i roto i òu mahi?  Pèhea mènà 
ka haere koe  ki te taha o òu màtua?

 (When you’re at home or at other places, do you think about mathematics or do any mathematics?  
What about if you’re out with your parents?)

 Yes No Don’t know

 38 22 1
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Thirty-eight students said that they were involved with some mathematics when out and about with 
family or friends.  The categories they identifi ed included:

 School Games Shopping Other context  Everything Don’t know
 mathematics

 14 9 9 4 1 1

School mathematics

Ko ngà mahi noa iho o te mahi kàinga ... ka hoatu a Matua, te kaiako i ngà mahi kàinga.  (K32–
m8)
(Just homework ... our teacher gives us homework.)

Ka mahi ahau ètahi o ngà hautau ki te kàinga me ètahi tàpiri, tangohia.  (K21–f5)
(I do some fractions at home and some adding, some subtraction.)

Games

Ètahi wà a te wà, kàre he mahi ki te mahi, ka haere au i runga i te ipurangi, arà, ka haere atu ki 
tèrà mea Fun Brain.  (K39–m6)
(Sometimes when I don’t have any work to do, I go onto the Internet, and I go to that thing Fun 
Brain.)

Yup, we play Mancala, and it’s good.  Those ... numbers and you have to count them.  (K53–f8)

Àe, i te wà ka tàkaro màtou i roto i te waka, ka haere màtou, anà ka kite màtou e hia ngà waka ka 
haere mai, àe.  (K38–f7)
(Yes, when we play in the car, we’re going along, and we see how many cars are coming.)

Shopping

À, ngètehi wà ka kaute au i òku moni.  (K18–f8)
(Sometimes I count my money.)

À, i te wà ka haere ki te toa, ka kaute e hia te utu mò te rare, te kai rànei.  (K33–m8)
(At the time we go to the shop, I count how much is the cost for lollies or food.)

Other contexts

I te wà ka haere màtou ki te marae me kaute ahau i ngà tèpu, i ngà pereti.  (K210–m6)
(When we go to the marae, I count tables and plates.)

Ètahi wà ka haere màtou ki runga i ngà hararei, nò reira pea tekau mà whà o màtou i runga waka, 
ka kite, kei te haere ki korà, kei te haere ki korà, kia pèrà, ètahi wà ka mahi mò te haere ruku 
moana, mò te àhua o te huarere, à, hei te tahi karaka he tai timu, hei te ono karaka ... kia pèrà, àe.  
(K21–f7)
(Sometimes we go on a holiday, like when we go here and there, sometimes we do [maths] when 
diving at sea, for the weather, and, at a certain time, it’s low tide, at six o’clock ... like that, yes.)

Everything

Àe, ngà mahi katoa.  (K34–f8)
(Yes, in everything)

Key Points

Further questioning later in the interview revealed that most of the students were able to articulate 
that mathematics did play a part in their out-of-school activities with whànau or friends.  However, 
later analysis showed that for one-third of this particular group, the type of mathematics activities 
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they disclosed was closely allied to algorithmic procedures.  Other students expressed connections 
with mathematics in contexts such as games and shopping.  Only one child made an explicit link 
between mathematics and the marae.

Question 4:

• Ki a koe, he take nui te ako i ngà whakarea, ngà whakarau?  He aha ai?
 (Do you think it’s important to learn your times tables?  Why?)

 Yes Don’t know No Sometimes

 52 5 3 1

Fifty-two students thought that learning their times tables was important.  Reasons given were:

 A way of coping For the future An end in itself A basis for To develop Important  
    further learning relationships but don’t
     between  know why
     mathematics ideas

 16 8 5 5 4 14

A way of coping

Nò te mea i te wà ka haere koe ki tètahi atu kura, i te wà ka pakeke ake koe, arà, kore koe ka mòhio, 
pea ka whakamà, ka tino whakamà mai i ngà tàngata.  (K410–f5)
(Because when you go to another school, when you get older, if you don’t know, you might be 
embarrassed by the other people.)

Àe, nà te mea mènà ka haramai tètahi atu kaiako i te wà kua màuiui tò kaiako arà ka kì ia he aha 
te toru whakarau whà, toru whakarau rima, ka kì te whakautu.  (K42–m7)
(Yes, when another teacher comes to your room because your teacher is ill and says to you what 
is 3 times 4, 3 times 5, you need to say the answer.)

Because if somebody asks you a question, in a split second you have to answer, like you have to 
reply back without going counting with your hands.  (K67–m8)

Ka pàtai ia he whakarea te ono whakarea iwa, àe, me mòhio màtou te whakautu, nà, ko te rima 
tekau mà whà.  (K17–f6)
(When he/she asks you 6 times 9, yes, we should know the answer, it is 54.)

For the future

Nà te mea kia mòhio koe i te wà ka haere koe ki te whare wànanga; ka mòhio koe he aha te mahi.  
(K29–f6)
(Because so you’ll know when you go to university; you’ll know what the work is.)

Nà te mea mènà hiahia koe ki te haere ki tètahi mahi, te bank, me aro tòtika ki ngà mahi pàngarau, 
nà te mea he pàngarau i roto i ngà moni.  (K47–f7)
(Because when you want to go to work, at a bank, you should know mathematics because there’s 
maths in money.)

Um, just in case you don’t really go to university or something, you can use it when you work in 
a, like, a dairy or a shop or something.  (K52–m7)

An end in itself

Kia mòhio koe i ngà whakarau.  (K34–f8)
(So you know your times tables)
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A basis for further learning

You can use it for other things; your times tables.  (K57–f7)

To develop relationships between mathematics ideas

Nà te mea mènà ka mahi màtou i ngà whakarea ka mòhio màtou ki te mahi i ngà divided by and 
...  (K21–f5)
(Because if we can do multiplication, we know how to do divided by and ...)

Important but don’t know why

Fourteen of the students thought that learning times tables was important but were not able to provide 
a reason for thinking this.

Key Points

Most of the students interviewed were adamant that it is vital to learn times tables.  The signifi cance 
that these students placed on learning times tables is consistent with the fi ndings of Grootenboer et 
al. (2002).  The students in this study provided a variety of reasons for needing to know their times 
tables.  Those in the largest category indicated that they felt pressure to be able to respond quickly to 
mathematical questions when asked.  For this group, knowing their times tables seemed to provide 
them with an element of security.  They felt that they could cope with any situation that demanded 
such responses. 

It is a concern that, of the 52 students who thought that it is important to learn time tables, 14 were 
adamant that it is important for people to know or learn their times tables but were not able to articulate 
a purpose for doing so.  These students are unwittingly accepting an idea that knowing times tables 
is an important attribute of mathematical competency.  More emphasis could be placed on helping 
students to appreciate a purpose for learning their times tables. 

Other students had a view that times tables are an integral part of the broader mathematics arena.  
They could see the usefulness of times tables for their future mathematics education as well as their 
present situation. 

Question 6:

• Ka whakarite koe i ètehi whàinga i à koe e ako ana i te pàngarau?  He aha ètehi?
 (Do you set goals when learning mathematics?  Can you tell me some?)

 Yes No

 20 41

The 20 students who set goals have been further categorised in the following ways:

 Specifi c mathematics goals General No example

 10 6 4

Specifi c mathematics goals

Kia mòhio ahau i ngà whakautu mò ngà tau à-ira i te mea ... àe, me ngà òrau, me ngà hautau.  
(K33–m8)
(That I will know the answers for decimals because ... yes, and percentages and fractions)
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Like, oh, sometimes I set [out] to learn all my plastic [sic] facts.  (K64–f8) (referring to her basic 
facts)

General

A te wà kua tìmata te tau hou, àe ... pèrà ki te eke he pai.  (K39–m6)
(When a new year starts, yes ... [I] like to get better.)

Um, like, you might wanna be a mathematics teacher.  (K66–f7)

Like, good education for work and all of that.  (K610–f7)

Kia mòhio ahau i ngà mea tino uaua.  (K19–f8)
(So that I will know the hard ones)

Key Points

About one-third of these students indicated that goal setting formed part of their mathematics education.  
Their reasons for establishing goals were disparate.  Some had goals that were mathematically specifi c 
and focused on a current need, while other goals were more general.  Anthony and Walshaw (2007) 
state that the setting of goals should involve remembering the “big picture” in mathematics, not just a 
small one.  Being able to retain the “big picture” aligns with a Màori world view where everything is 
interdependent (Pere, 1994).  For Màori students to gain the most from their mathematics education, 
more consideration could be given to this philosophical thrust.

Two-thirds of the students did not set goals.  Irvin (2007) argues that if students are encouraged 
to collaborate with their teachers to set goals, this will increase their ownership and hence their 
participation in the classroom. 

Conclusion
This study indicates that many of the students held the view that mathematics is important for their 
learning but confi ned this mana to the realm of school mathematics.  About half of the students 
were unable to verbalise connections between school mathematics and out-of-school contexts where 
mathematics could be employed.  Most of the students seemed to think that learning times tables 
was an important personal benchmark for coping in the school context.  They did not readily link 
this mathematics idea to other worldly situations. 

Some students were setting goals linked to their mathematics learning.  Research indicates that setting 
and monitoring goals is a useful strategy for increasing students’ engagement and achievement.  More 
deliberate and organised support for capitalising on this mechanism may help Màori students to 
develop a greater appreciation of the purposes for learning mathematics.  Such an approach would 
support notions of self-monitoring and the students’ “ownership” of their mathematics learning.

Màori students have a right to be educated to their fullest potential.  This right must extend to their 
mathematics education so that they can access and enjoy the full benefi ts of being Màori within a 
global community.  Greater achievement by Màori students in mathematics education means that 
they will be empowered and consequently able to make critical decisions about events that affect 
them and others.  To ensure such achievement occurs, their mathematics education may need to play 
a greater role in affi rming them as Màori.  Kura kaupapa Màori and wharekura would appear to be 
ideal contexts for such connections to be made.

There is limited research with Màori students educated in Màori-medium settings.  Any views that 
Màori students might share as major stakeholders in mathematics education are worthy of 
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consideration.  Continued listening and reporting of students’ views will ensure that their thinking 
is commensurate with those of other stakeholders.  Meaningful learning opportunities may then be 
maximised. 

Recommendations
The researchers have been privileged to listen to the views of these Màori students regarding their 
mathematics education.  The insights that the researchers gained from the students have led to the 
following suggestions for recommendations for Màori students in kura kaupapa Màori:

• As well as completing mathematical tasks, Màori students should be encouraged to consider 
the nature of mathematics. 

• Màori students should be given greater opportunities to explore mathematics in a more 
integrated way that is consistent with a Màori world view. 

• Màori students should be encouraged to appreciate and explore the strong mathematics within 
their culture and other cultures.

• Opportunities should be made to consider the alignment between Màori students’ and their 
teachers’ thinking in regards to mathematics and its purpose. 

• Overt attention should be paid to goal setting in mathematics programmes.

• Research should be carried out to further explore Màori students’ perspectives of mathematics 
education in order to better support their learning.

Hei Mihi
Hei kapi ake, ka haere tonu ngà mihi ki te iti me te rahi me à ràtou tautoko, mò tà ràtou ùtanga mai 
ki te kaupapa.  Mei kore ràtou, e kore e pènei rawa te puta o ngà màramatanga me ngà momo kòrero 
hei tautoko i te kaupapa nei.  Mauri ora ki a tàtou!

Sincere thanks also to Jenny Young-Loveridge for her support.
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This case study examines the responsiveness of classroom practice to Màori students’ needs in 
two Wellington English-medium primary schools through the eyes of two senior-level and two 
junior-level teachers and their Màori students.  Particular attention is paid to the characteristics 
of the teachers selected by their facilitators and principals because they produced strong 
achievement gains for Màori students and to the role that the wider school environment played 
in supporting culturally responsive practices.  The study identifi es three key characteristics – the 
school environment, the pedagogy, and the teachers – and provides evidence that involvement 
in the Numeracy Development Projects had provided a context for good teaching practices to be 
revisited in mathematics learning. 

Ehara taku toa i te toa takitahi engari he toa takitini.

My strength is not that of a single warrior but that of many.

Background

Màori success is Aotearoa New Zealand’s success.

(Ministry of Education, 2007, p. 4).

Ka Hikitia – Managing for success: The Màori education strategy 2008–2012 (Ministry of Education, 2008), 
while recognising the progress and changes that have occurred in education over the last decade, seeks 
to shift thinking from that of addressing problems and disparities to that of utilising and building 
on Màori potential and opportunities.  One way towards achieving this aim is to tailor personalised 
learning for individuals.  The Numeracy Development Projects (NDP) are structured in such a way 
that it is possible to be deliberate in identifying and consequently analysing data for Màori students.  
Schools are being encouraged to investigate this data and to create programmes that will ensure the 
success of their students.  

As stated by Timperley, Wilson, Barrar, and Fung (2007, p. 92), “Success is achieved with the right 
kinds of support in the right kinds of circumstances.”  The “right kinds of circumstances” begin with 
using an evidence base to challenge teachers’ existing beliefs.  Successful interventions are those that 
develop a theoretical basis for promoting practices and recognise the complexity of the relationships 
between the teacher’s subject knowledge, pedagogy, and assessment and how the students learn.  
“Teachers need tools that allow them to be responsive to the needs of their own students” (Timperley 
et al., p. 92).  

Anthony and Walshaw (2007) discuss the importance of productive interaction between people 
in enhancing skills and knowledge and impacting on identity and disposition.  They also identify 
positive, culturally based strategies for teaching diversity, particularly in regard to Màori students 
learning mathematics (Anthony & Walshaw, 2007).  Their evidence links pedagogical approaches 
to achievement outcomes and also to social and cultural outcomes.  This study explores how such 
strategies look in practice for Màori students.
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The study builds on previous investigations into bicultural practices in mathematics education (Averill 
& Te Maro, 2003; Averill, Anderson, Easton, & Hynds, 2004a, 2004b; Anderson, Averill, Easton, & 
Smith, 2005; Averill, Anderson, & Easton, 2007; Higgins with Parangi, Wilson, & Klaracich, 2005; Te 
Maro, Averill, & Anderson, 2005).  The purpose of this investigation is to examine, through the eyes 
of teachers and students, classroom practices that are responsive to the needs of Màori students.  The 
study focuses on the characteristics of the teachers who produce strong achievement gains for Màori 
students in English-medium primary classrooms.  Specifi c attention is paid to the part the school 
plays in recognising, developing, nurturing, creating, and utilising the characteristics of successful 
teachers of Màori students.  The fi rst part of the paper presents the methodology and an overview of 
the student results for the two participating schools.  The latter part of the paper examines evidence 
gathered from interviews and from the school environment more generally that illuminates practices 
that are culturally responsive for Màori students.

Methodology
Two Wellington city schools (both decile 3), where about one-third of the students are Màori, were 
selected for this study because their Màori English-medium students were identifi ed as achieving 
well, based on Numeracy Project Assessment (NumPA) data.  Facilitators identifi ed the schools 
and the teachers within those schools as having a classroom climate and/or an appropriate culture 
that encourages Màori students.  The researchers used information from data and the feedback and 
perceptions of the facilitators and principals in their investigation of these schools, teachers, and 
classrooms.

The participants included the two schools’ principals (one Màori, one non-Màori), two teachers from 
each school (all female, one Màori and three non-Màori), and between three and six Màori students 
from each teacher’s class.  Each teacher was identifi ed by their principal as working effectively in 
mathematics with Màori students.  Two teachers taught year 1 and two taught years 5–6.  The teachers 
varied in their levels of experience, with two having more than 10 years’ experience and two under 
10 years’ experience.  The students who were interviewed were selected by their teacher on the basis 
of their achievement and their ability to express their views. 

The research team comprised Màori and non-Màori researchers and the research was situated in 
English-medium school settings, so the guidelines for Màori-centred research were a key aspect of 
this study.  In Màori-centred research, as discussed by Cunningham and Durie (1998), both Màori 
and non-Màori share control of the research.  Similarly, in this study, the research was conducted by 
a Màori and non-Màori collaborative group.

Màori-centred research also acknowledges the dual benefi ts of a shared approach to teaching for 
all students, including Màori students in English-medium institutions, and for English-medium 
educational institutions.  The research used methods that are consistent with the principles of a 
kaupapa Màori1 approach (Smith, 2002).  These included drawing on established relationships 
(including the facilitator-school relationship and the facilitator-former teacher trainees who are now 
teachers relationship); taking steps to establish relationships before gathering data (for example, 
before sending information out to participants and during the data gathering phase, having kanohi 
ki te kanohi2 meetings that include providing kai3); and developing a shared understanding between 
the researchers and the participants as to the study’s aims and their contribution to improving the 
learning for Màori students in English-medium classrooms. 

1 Màori way of doing
2 Face-to-face
3 Food
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A range of data gathering methods was used in an attempt to improve the reliability and validity of 
the study’s fi ndings.  The methods included interviews and lesson observations.  Principal, teacher, 
facilitator, and student interviews were undertaken to gather information on perceptions of practice, the 
teacher characteristics that were considered to be important in improving Màori student achievement, 
and how schools support and develop these characteristics.  Focused lesson observations, using a 
detailed observation schedule, were used to gather data on culturally responsive practices.  Audio 
recordings of lessons provided additional evidence of classroom practice, mathematical thinking and 
teaching, and teacher-student and student-student interactions.

The Victoria University of Wellington Human Ethics Committee granted ethical approval for this 
research. 

Ethnographic approaches in which the specifi c classroom sessions were considered within the wider 
frame of the school setting were useful for establishing the trustworthiness of the data.  The research 
team identifi ed characteristics that were stated as being common at both schools.  These characteristics 
were grouped into key themes; illustrative quotes from the interviews are included as evidence to 
support the fi ndings of this study. 

A limitation of the study was the comparatively short time frame for gathering data – a three-day period 
within each school.  While the facilitators provided the broad contextual knowledge of the numeracy 
work within each school, the data gathered represents only a small section of work from each of the 
schools and fi ndings cannot necessarily be generalised to all school contexts.  However, it is hoped 
that the key themes will provide a basis for discussion, teacher development, and further research.

Findings
All the teachers, both principals, and the facilitators offered ideas for effective teaching practice for 
Màori students in English-medium classrooms.  In some instances, these ideas were examples of 
revisiting good teaching practices.  Examples included having a shared school focus, using evidence/
data to inform practice and development, and developing strategies to increase student talk, such 
as providing “think time”.  There was evidence that involvement in the NDP had given a context 
for ideas to be revisited in mathematics learning.  Three key themes emerging from the participants’ 
responses included: characteristics of the school environment; characteristics of the pedagogy; and 
characteristics of the teachers.  The rest of this paper will examine the wider school practices, classroom 
practices, and personal characteristics of teachers that contribute towards strong achievement gains 
for Màori students in numeracy.   

Characteristics of the School Environment

The characteristics of the school environment that appear to be important for creating strong 
achievement gains for Màori students include: the professional development focus of the school as a 
whole; the capacity and disposition of staff to work as a collaborative learning community in focusing 
on the achievement of Màori students; the provision of a safe school environment for Màori students; 
and the targeting of Màori student achievement. 

a. Providing a professional development focus

School 1’s areas of professional development include: using achievement data to analyse groups’ 
results and to target Màori students’ achievement (as well as the achievement levels of other focus 
groups); developing co-operative strategies; and the NDP.  Research about effective pedagogy is used 
to inform all staff development at School 1.  School 2’s professional development focus areas include 
home-school partnerships as well as the NDP.
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b. Encouraging staff to work as a collaborative learning community

Both schools focus on whole-school professional development and have a climate of shared endeavour 
in making changes to classroom practice.  In both schools, staff work as a collaborative developmental 
learning community, with teachers sharing responsibility for learning, using discussion, peer 
observation, and refl ection to critique and develop their practice:

So it’s always – it’s the support of your team as well; who you’re working with.  Yeah, for all of 
us, we’ve been doing a lot of observations of each other, and we video our teaching.  So it’s getting 
feedback from not only our senior teachers but also our own peers.  We can actually go into each 
other’s classes and video [them], and then we can sit there and refl ect on the video.  (Teacher G, 
School 2)

c. Providing a safe school environment for Maori students

Both schools demonstrate several techniques for ensuring that the environment is safe and comfortable 
for Màori students, such as encouraging taonga Màori4 and whanaungatanga5. 

Taonga Maori

The key aspect of refl ecting taonga Màori that is evident in both schools is the use of te reo6 around 
the school environs.  Examples of written te reo included circulars on notice boards; labelling for 
school entrance areas and other signs; and posters.  In both schools, staff members speak te reo in the 
classrooms and in the wider school environs of the staffroom and the playground.  There is evidence 
that both schools actively celebrate Màori language week with an extended focus on te reo.  One of the 
teachers at School 1 commented that the students “got right into” Màori language week.  A teacher 
at School 2 commented, “We want to look at a long-term plan for sustaining te reo across the school, 
so that might be – not just fostering the kids but also the staff” (Teacher G, School 2).

Màori protocols such as beginning the day with a karakia7 and using pòwhiri8 to greet visitors are 
fi rmly entrenched in both schools:

Practices of karakia are observed, and staff members didn’t used to observe, you know, silence 
for the karakia, for example.  They do now.  So [that’s] been a development.  And one teacher’s 
brought a lot of songs.  The rest of us aren’t very songy, but she’s been good at bringing a lot of 
songs in.  (Teacher J, School 1)

We have quite a lot of role models for Màori boys in particular.  There are some big boys here who, 
when we do a pòwhiri, are very powerful.  They do it themselves.  (Teacher G, School 2)

A teacher at School 1 also refl ected on the previous organisation of the school into whànau groupings 
and the impact of such groupings on taonga Màori as a basis for current practice:

We used to be organised into different whànau then; we had four whànau in this school ... The 
principal here then brought a very strong bicultural emphasis, and the immersion classes added 
a huge dimension to our school that other schools are unlucky not to have.  (Teacher J, School 1)

Both schools provide opportunities for staff to develop their knowledge of te reo:
I try and use as much te reo as I have at my fi ngertips – to make those people for whom it is a 
language they’ve heard in their background feel that “it’s cool in here”.  I was always trying to 
use as much te reo as I have.  I did a bilingual course in 1981 where I used to work, six weeks, full 
time, out of the classroom.  And that was a great foundation, you know, for things that you can 
use now.  (Teacher J, School 1)

4 Things of great importance to Màori
5 Relationships in a wider community
6 Màori language
7 Prayer chant to begin the day in a positive way
8 Formal protocol for welcoming people new to a place
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Màori staff are regarded as strong role models.  For instance, in School 1, one teacher commented:
You’ve got all those role-model kids, and now [our principal] has professionally developed himself 
so that he’s got a lot more fl uency, too.  I always get a real buzz out of seeing students walk into 
the classroom and talk to a staff member in te reo and they answer them.  And that’s, for all staff, 
that’s a real positive to see a language used like that.  It’s great.  And I think that has spread out 
through the school, you know.  (Teacher J, School 1)

And, you know, having a Màori male principal is a pretty good role model too, for kids from the 
school – and strong women teachers as well ... they obviously see people of their own culture 
achieving really highly in this school environment, in this particular school.  (Teacher J, School 1)

A teacher at School 2 also spoke about having role models for te reo.  These two schools’ systems are 
centred around Màori staff and non-Màori staff who have strong knowledge of te reo: 

We thought it was great to have all of us there to keep pushing te reo in the class, whether it be in 
maths or English or anything like that.  But it was great because our kids in those syndicates could 
actually say, “Hey, there’s somebody that’s Màori there”, because, you know, we’ve got a few kids 
that come from kura kaupapa9 ... [For instance] I took [one] under my wing, but I didn’t need to 
because there are teachers in [their] syndicate that [they] could relate to.  (Teacher G, School 2)

Whanaungatanga

Whanaungatanga is described by Bishop (2008) as relationships and whakawhanaungatanga as the 
process of establishing relationships.  Metaphorically, these terms are useful for describing aspects of 
a safe school environment for Màori students.  Evidence of practices at these two schools that foster 
whanaungatanga include: the availability of support (including cultural advice) from Màori staff 
for the students and teachers; the principal’s relationship with the students, which extends into the 
teaching in all classrooms; the students’ access to the staffroom (with the aim of reducing the barriers 
between staff and students); and the school community’s access to the school and the classrooms.  
One of the teachers at School 1 described what support from Màori staff members meant to her as a 
non-Màori teacher:

I know that I have found [one of the Màori staff members] very supportive if I’ve got anything in 
particular about Màori cultural practices, for example, that I feel a bit unsure about.  She’s a very 
supportive staff member to go to, and I feel free to ask her anything.  A few of the children have 
got siblings in the whànau [immersion class].  And [the Màori staff members] have been really 
cool about that too.  A couple, two kids in my class, had siblings in the whànau [immersion] class 
as well and still have.  There hasn’t been a tug of war over those children, so I feel very supported 
by the two teachers in the immersion classes.  (Teacher K, School 1)

d. Targeting Maori student achievement

In both schools, staff maintain a focus on the achievement of their Màori students:
We quite often discuss our Màori students’ results at this school, separately from the rest of the 
school.  So, [at] our staff meetings, quite often there’ll be a section of the staff meeting when those 
results are presented to discuss.  You know, and if we’ve got any at-risk children, and they’re 
Màori students, we’ll all talk about that child.  We all know who we’re talking about, you know.  
So I guess we’re all pulling together and attempting.  When we use graphs for the end of the 
term, we have a graph for Màori children, ESOL children, and then others.  That’s how the data 
is presented.  (Teacher K, School 1)

Within our own syndicate, we’re always talking about the achievement of the kids, and [the things 
that have] happened this year, we’ve actually planned together.  And then we’ve gone off, taught 
the children, and then we do formative assessment.  And then we’ll take those results back, and 
then we’ll look at the gaps.  And this year, the gaps were in fractions and place values, so we 
actually got together and stopped whatever we were doing and just planned fractions and place 
value units.  And so we went hard out on that.  And then [after] the next two weeks, we come 
back again [and] look at those results again.  (Teacher G, School 2)

9  Màori-medium schools
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Well, I think the challenge is still that there’s always going to be that tail of kids; you’ve always 
got that group of plodders.  And maybe I still see a bit of a challenge in the transition from kindy 
or daycare to school.  You know, we’ve got such huge expectations when they get here, and often 
it takes a long time for them to meet those expectations.  And it’s hard to know – I just think 
expectations are so important.  So it’s hard to know whether I [should] lower [my expectations] 
or keep them and hope [the kids will] come up to them.  (Teacher S, School 2)

I think this school [identifi es] the kids – a lot of the data that I’ve looked at identifi es kids.  You 
know, like, whatever tests or whatever they’re doing, kids are pulled out and looked at over time, 
and there is defi nitely support put in place for kids who are failing.  You know, like teacher aide 
support or whatever it is.  So, while that’s not a teaching practice, I think that’s a successful practice 
because those kids are getting supported more.  (Teacher S, School 2)

Teachers also talked about using the Number Framework and diagnostic interview results to talk 
with parents as well as with the students about achievement patterns:

You can see the progression.  It makes much more sense to you as a teacher.  What you’re doing, 
you can see where you’re going.  And it’s really great with the parents at Meet the Teacher night; 
you can talk to parents really well.  [Previously] I’ve always struggled to explain where we were 
going with the parents, but with numeracy, it’s excellent.  And you can show them all the data, 
and where they are on the graph.  I always bring out the GloSS10 result and say, “Look, they were 
here in February, and now they’re here”, and everybody feels good.  And you can show that to 
the kids too.  And I like the diagnostic aspect of it, too.  I like that standardised assessment that 
you can deliver and get your results out.  (Teacher K, School 1)

Characteristics of the Pedagogy 

This study has found that the orientation of the teachers towards using culturally responsive actions 
and the building of relationships are important characteristics of the pedagogy.  Alongside such 
orientations are the teachers’ choices, the use of pedagogical strategies, and the teachers’ personal 
qualities.  The culturally responsive actions used are underpinned by sociocultural knowledge and 
skills.  Evidence to support this includes the teachers’ use of Màori protocols such as karakia and 
mihimihi11; their awareness of the importance of saving face (exemplifi ed by not singling out the 
students in a negative way); their awareness of whakamà12; their use of te reo; the way that they set 
fi rm boundaries and use direct instructions; their acceptance of matua/whàea13 status; their ability 
to consistently respond using humour; and their use of tuakana-teina14 and whakanui/whakaiti15 

strategies.

Participants from both schools noted the use of teaching pedagogies that are particularly pertinent 
for Màori students’ mathematics learning.  These pedagogies are not numeracy specifi c but have been 
reinterpreted through the teachers’ involvement in the NDP.  They particularly enable dispositions of 
whakamà, whakanui, and whakaiti to be acknowledged and catered for.  Evidence of such pedgagogies 
are described in the following subsections.

10 GloSS or Global Strategy Stage is used to fi nd out which global strategy a student is using to solve a number
problem.  For more information, see www.nzmaths.co.nz/Numeracy/Other%20material/GLOSS.aspx

11 A way of greeting and letting people know who you are and where you come from
12 In this study, we use whakamà in the sense of shame as well as pride
13  Parental, father and mother, uncle and aunty
14  In this study, we use tuakana-teina as a way of describing those who are at higher stages helping those at lower

stages.
15 In this study, we describe whakanui/whakaiti as pride and humbleness, letting children know that they are doing

well in a way that does not shame them.

www.nzmaths.co.nz/Numeracy/Other%20material/GLOSS.aspx
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Supports for the students’ mathematical talk in teacher-led groups 

The use of the “think, pair, share”16 strategy, along with other strategies for providing the students 
with think time, is a teaching pedagogy that was commonly noted by the participants.  Providing 
time to think rather than expecting students to respond immediately to a question or problem is an 
important aspect of “saving face”.  

All the participants felt that increasing the amount of the students’ mathematical talk was important 
in supporting and encouraging the students’ building of their mathematical understanding.

One teacher at School 1 described their school’s interpretation of think, pair, share, which had been 
introduced as part of a whole-school professional development programme: 

It is a school thing.  It’s like a think, pair, share thing – same sort of principle: talk to your partners, 
see what they [think] – and it gives them time to – if they had no idea, at least then they can sort 
of save face, I suppose you could call it.  When I come along and say, “Well what do you think?”, 
they say, “Well we thought ...”, so it’s not just them.  It has been a deliberate school strategy – an 
engagement strategy.  So that’s just like the think, pair, share, it’s just to engage them all, because, 
otherwise, you know, a lot of the time when you’re in a classroom, when you ask a question, it’s 
always those same ones who put their hands up, and the teacher always asks those people with 
their hands up.  And it’s the expectation that they too will be giving an answer, and it won’t just 
be those ones with their hands up.  

I think it’s because they can hear each other’s ideas, give each other opinions, and they feel a bit 
safer that way as well, especially if it’s a pair they’ve chosen.  Sometimes they choose their pair, 
sometimes I choose their pair for them.  I think it’s more working with people; it’s working with 
because they – they also want to help, and they want to make sure that the person next to them 
also knows the answers, too, and they don’t like the idea of one of them being better than the 
next one.  So, in that way, it’s more of an equal – “we’ve decided” or “we did those” or “I helped 
this person” – that’s what I mean by with; so together – “together ownership” rather than being a 
“single ownership”.  It’s like they don’t want to be singled out – in maths, anyway.  

We’re always in a group because our groups are [large] enough to pair up.  And I think they 
strategically sit in their circle now, knowing [laugh] that they’re going to have to talk to the person 
next to them.  (Teacher K, School 1)

Another teacher at School 1 used the think, pair, share strategy in a slightly different way:
I’m very eager to have everybody [attempting] it.  That’s why I make them whisper to the person 
next to them so I can make their lips move; rather than have one person volunteer – and inevitably 
it’s the same person or the same couple.  (Teacher J, School 1)

A teacher at School 2 talked about an expectation that the students would be thinking about the 
mathematics and giving the students support to this end:  

I think the most important characteristic is expectation – that you just expect of all children that 
they will achieve and don’t let them off the hook.  So making sure that, to give them that thinking 
space ... the others stay out of their space, basically, so that they get a chance to get there in the 
end.  ... there are always children that need longer to think.  (Teacher S, School 2)

The students also indicated that they found the think, pair, share strategy helpful when problem-
solving:

She’ll make us pair up with somebody who does know, and then she’ll give us a few fractions 
to do alone, and then, if we get them right, then she’ll tick them, but if we don’t, then she’ll just 
help us and will make us get them right.  She gives us examples for when we’re, like, stuck on a 
question.  (Teacher K’s student, School 1)

16 Think, pair, share is a strategy adopted by many educators in the fi eld of co-operative learning to introduce the idea of 
“wait or think” time into the peer interaction element of co-operative learning.  
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A teacher at School 2 described a practice that might be portrayed as a version of how we have come 
to understand the term tuakana-teina in this context, where older students from her class went to 
other classes to work with younger students:

We’ve [earlier in the year] sent the kids in my class to help the younger kids.  So, they – like, they 
had to choose a reward that they wanted last week, and they could choose anything, and quite a 
lot of them asked to do that again.  So, obviously, they felt really good about being chosen to help.  
I think that was quite a carrot for them earlier in the year.  (Teacher S, School 2)

Reframing achievement grouping

A teacher at School 2 had a strong awareness of whakamà and explained how she reframes the levels 
of achievement of the students in her class as “being at a particular stage” rather than “being in the 
top or bottom group”:

Some of them get whakamà because they can see their peers are higher than them.  But I’ll say to 
them, “That’s fi ne, that’s where they’re at, but you’re at this stage, and if that helps you, how do 
you feel about that?” [They say,] “I feel good when I know the answer.” I say, “Well you carry on.  
Don’t worry about what he or she’s doing.  ‘Cause, you know, they’re in a different stage.”  So they 
have to know what stage they’re at.  They’re not in the top group or the bottom group; they’re at a 
stage.  And I have that in my room about what they can do at that stage.  “So you’re at this stage, 
and this is what you can do.  So now I need to move you from there up to there.”  [And they say,] 
“Oh, so that’s what I need to do to get to there.”  [And] I say, “Yeah.”  (Teacher G, School 2)

Opening up the classroom to parents and caregivers

Direct and timely communication with parents or caregivers is an important aspect of addressing 
concerns that a teacher may have about students in their class.  One teacher at School 1 described 
how she uses this opportunity to provide positive feedback about students as well as to manage 
expectations about school attendance:

I hardly ever see [some parents].  But I take every opportunity when I do see them to give them 
a positive vibe about school and tell them how well their child’s doing.  And only occasionally 
do I come in with, “It would be so nice if your child was at school on time.”  But I think the way 
I address some of the needs I’ve felt that my Màori students have had is fi rst of all to make a 
strong link with the home.  So I actively promote parental participation in the class.  And you saw 
a parent in the class this morning who asked if she could do some work; she had a bit of spare 
time.  Not the easiest parent to have in your room, but I accommodated her, and it’s a win-win.  
(Teacher J, School 1)

At one of the schools, the Home-School Partnership initiative was cited as being useful in raising 
Màori students’ achievement:

But I also think, at this school, they have that parent partnership and family-whànau relationship 
thing happening.  So the kids get games to take home, and they have parent nights and that sort of 
– yeah, that’s been quite successful too – using what we’ve learnt there in the classroom and vice 
versa.  They bring the kids, too.  [Because the] parents were really positive about it.  So were the 
kids!  And it got a whole lot of new games going in the classroom because the ones who’d been 
wanted to show the others.  It’s made me aware of how easy it is to fi nd sites and things on the 
Net where you can print off games – all you need is a plastic bag of dice, you know, and a piece 
of paper – so long as the kids know the game.  But really awesome learning [is] going on at home.  
It’s reinforcing what we’re doing at school.  (Teacher S, School 2)

Setting fi rm boundaries

The teachers also felt that it was important to set fi rm boundaries:
Yeah.  I have very clear boundaries in my classroom, and the children know just with eye contact 
if they’ve overstepped that boundary.  And I maintain that with, I feel, a very strong positive 
focus.  So, I’m a big advocate of positive reinforcement – and I use it frequently in the classroom.  
(Teacher J, School 1)
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Making personal connections 

The teachers at both schools spoke about the importance of making personal connections, such as by 
openly sharing aspects of their own lives and experiences:

I think ... openness, and making connections with the students.  It’s a good characteristic to have, 
like, knowing who they are, what they do outside school as well.  Those sorts of connections.  It’s 
like a family approach as well, you know.  They’re quite happy to come and tell you things or give 
you a hug – as you noticed when you left my class yesterday, you can’t escape the hugs in my class.  
And, for some students, that’s what they do at home, and to them, it’s a lot of that whole family 
sort of situation as well, you know.  So if someone doesn’t have their lunch, we’ll fi nd someone 
else who can maybe share lunch, or those sorts of things; what they did on their weekend, you 
know.  Today, when I mentioned my mum – how my mum did this – so, it’s like we’re making 
connections there, how we all sort of hang out and do our thing.  (Teacher K, School 1)

Priority given to relationship building 

The teachers talked about giving priority to relationship building with the students as well as more 
generally with others in their realm of work.  This was seen not only as being important for developing 
trust but also for getting to know the students as individuals:

To know where they’re at, you know, know their background.  Be positive and just accept them for 
who they are.  And treat them as individuals, because that’s who they are.  (Teacher G, School 2)

One of the students identifi ed the importance of this aspect for himself:
She does help me and teach me, and I think that helps, and I know her.  (Student T, School 2)

A teacher at School 1 explained how an established relationship with the students helps her to 
make learning connections so that she can safely challenge the students’ ideas and promote their 
learning:

I felt, in the fi rst day of school, that you try and build a relationship with that particular child.  Put a 
lot of effort in when they fi rst come at [the age of fi ve] to make them trust you.  I think probably all 
the children in the class probably trust that I’m not going to throw something at them.  If they fi nd 
that they’re struggling with anything in the classroom, [they trust] that they won’t be punished for 
that.  They won’t feel put down because they don’t know something.  I think they feel supported to 
take a risk in the classroom.  I do think that most of the children are prepared to do that.  Because 
my personal philosophy is that everyone is going to achieve.  And I’ll bend over backwards to 
try and secure that for everyone in the classroom.  You’ve gotta make a connection with the kids.  
You’ve got to get them onside when they fi rst start school, and then you’re all right; you’re sweet.  
Then you can challenge them.  And they’ll take it.  But if you haven’t got them onside, and you 
challenge them, they’re not going to even, you know [try].  (Teacher J, School 1)

A teacher at School 2 emphasised the importance of building positive relationships with the Màori 
students and of not singling out students:

Not singling kids out unless it’s in a positive way; but also, that whole thing of the kids that can 
do it – the experts helping the younger – the ones that aren’t so strong; the relationship thing.  
I think that they know that you like them; it’s a big deal when they’re that little, or I suppose 
whatever age – that the adult that they’re working with acknowledges them as a person; that kind 
of relationship thing.  And also, I do quite a big thing in maths about not laughing at other kids, 
you know, that it’s a safe place, and that if [you] can’t take risks, then you’re not going to be able 
to learn.  Because that’s how maths is.  (Teacher S, School 2)

Developing shared responsibility for learning

Teachers in both schools looked for ways to involve their students in refl ecting on the lessons.  One 
of the School 1 teachers explained:

Making it enjoyable, that’s my big aim.  I make my maths fun, and often I’ll go with what they 
want as well, you know, because I can tell if they don’t like something or they don’t want to do 
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that one.  We always talk about it afterwards, “Did we enjoy it?  What did we like about it? Shall 
we do that one again?  Shall we add any other features to it?”  So, I think, making it fun is one of 
the successes.  And hands on: they can own some of the lesson as well; it’s not just me being the 
director, and I think that helps.  (Teacher K, School 1)

Teacher K’s students correspondingly made many comments about helping one another and getting 
help from other students, such as, “Oh, like, if you don’t get it, then go ask somebody, and then keep 
on asking somebody until you do get it.”  One of the teachers at School 2 explained how she shared 
the lesson’s learning intention with the students: 

I always share the learning intention fi rst, and at the end of [the lesson], I make sure I go back and 
say, “Well, have we achieved that?”  I’ll get them to predict what they think we’re going to learn 
about.  And then we’ll just go back, and we’ll check; we’ll sort of tick off and go “Oh yeah, we 
learnt that; we did that; but we didn’t do that.  Why didn’t we do that?”  (Teacher G, School 2)

Providing the students with choices

The teacher felt that it was important to give the students choice from a range of tasks and materials 
to help them solve the tasks, as well as choice of who they would work with: 

They like the [tasks] where they can work with someone – there’s a lot of working with someone, 
sharing ideas, playing little games with someone.  So, often I give them a choice – they could do 
that worksheet [or be] the ones who chose the games – more often, that’s not my Màori students 
[who chose the worksheet] because they want to work with someone rather than by themselves on 
an isolated little worksheet, whereas others are keen about that worksheet.  So I think there’s that 
and a lot of the hands-on stuff: see it, play with it, touch it, connect to it.  (Teacher K, School 1)

Using materials

The teachers felt that in terms of the NDP, the greatest impact in terms of teaching Màori students in 
particular has been using materials to model mathematical problems:

I think the [NDP] work for Màori students because [there’s] a lot of hands-on, visual working 
with people – I think that’s why [they’re] more successful.  Whereas the old one is more textbook 
– here’s your page; go through it.  (Teacher K, School 1)

I’ve got a note that if what I’m doing, like, if I’m working at number properties, isn’t working, 
I’ve always got the box of equipment right there to drop back into using the materials.  And, you 
know, I’m quick to do that.  (Teacher J, School 1)

Oh, [the NDP have] had a big impact because of the hands-on – especially for our Màori boys.  The 
materials – they’re allowed to use materials to manipulate and to fi nd out what the answer is, you 
know, because if you just write an equation on the board, it doesn’t mean anything to them.  But 
if you show them with materials ... that’s what I like about the [NDP]; you show materials fi rst, 
and you hide those materials and see if they’re imaging.  But, you know, if they don’t image, that’s 
fi ne because they can still go back to the materials – and they love it.  And I think that’s built their 
confi dence.  Now when they’re doing their independent work, some of them will still go and get 
the materials, but you can actually see that they’re actually not needing them so much now.  So 
they may start off with the materials, just going, you know, just to check in their mind, “Ok, so 
here’s the materials; there’s that, that, and that.”  And they might just use it for one equation [and 
then] they go, “Ok, we’re fi ne.”  But you know that it’s there for them if they need to go back to it.  
But it’s really worked for the children who are at ... stage 4.  (Teacher G, School 2)

The students also commented that it was helpful to have materials to work with:
She goes through it and explains it to us.  She’s just saying things that we could understand.  She 
gives us sheets to cut up.  It showed us how to, like, do it into, like, quarters and eighths and 
twelfths of fractions.  She gives us examples for when we’re stuck on a question.  And she mostly 
asks one of the people in our maths group to help us.  (Teacher K’s student, School 1)
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For some, materials may not always be a help.  Teacher J’s students at School 1 were asked “Which 
maths do you fi nd the hardest to do?”  One response was:

When we do some with beads, and it gets harder.  Sometimes when I get them out, it’s a bit slower 
– slower than the other kids because you sometimes have to count them, and if you don’t, you just 
get them all mixed up, and then you’d have to try all over again.  (Teacher J’s student, School 1)

The quotes above demonstrate that the teachers recognise the use of materials as only one part 
of the approach articulated in the teaching model.  Previous research has highlighted the risks to 
Màori student achievement in labelling Màori students as kinesthetic learners and in relying on the 
associated practice of limiting their experiences of mathematical learning to “hands-on” manipulation 
of materials (Alton-Lee, 2003; Higgins, 2001; Timperley & Alton-Lee, 2008).  

Characteristics of the Teachers 

Underpinning both the school characteristics and the teachers’ pedagogies are the teachers’ personal 
qualities.  Paramount is a personal commitment to raising student achievement for Màori students 
through a culturally responsive orientation.  Characteristics that the participants in this study identifi ed 
as being important in raising student achievement included perseverance in working towards students’ 
success in learning mathematical concepts; consistency in the ways in which they relate to others; 
openness to different ways of thinking about and doing things, particularly in relation to Màori; and 
being organised.

The teachers talked about how they were committed to working with their groups until all the 
members of each group had achieved the learning objective:

I guess I will go over and over.  I’ll go over the same material until I’m happy that the group is 
secure in it.  Which I wouldn’t perhaps do with reading.  I reiterate in the classroom that they 
[can] only interrupt me when I’m working with a group [if they need to go to the] toilet or vomit.  
(Teacher J, School 1)

You had the same learning intentions right across days.  I noticed particularly that group – they 
weren’t getting it – and I could have moved on, [but I wasn’t giving] up on them, but they weren’t 
getting it, [so] let’s try a different way.  Basically, it’s the same learning intention, we’re still learning 
the same thing, just differently.  I wasn’t gonna give up.  Because I also notice, often they just sit 
there, thinking, “Well, she’s going to do something different next time.  I’ll just sit and wait till, 
you know, I won’t tell her I don’t understand, we can move on”, but they know I’ll come back to 
it; we’re not just going to forget about it.  (Teacher K, School 1)

Teacher K’s students talked about how they know that their teacher will keep working with them 
until they understand:

We get a sheet, and [the teacher] will explain to us, and if we get confused, we just tell her, and 
then she’ll explain it until we get it.  She’ll call out, and she’ll give us our times table, and we’ll 
only get 2 minutes to complete the sheet, but if we get one wrong, then we have to stay on there 
until we get it right.  Once we get it right, we get, we get to go out for lunch.  (Teacher K’s student, 
School 1)

When asked “What would you tell teachers about how you would like to be taught maths?”, a student 
replied:

Teaching how Whaea G teaches us, ‘cos it’s nice and simple, and it doesn’t get you bungled up, 
and it’s easy.  It’s how she speaks, she won’t get frustrated if we get it wrong, and she’ll tell us 
that you’re doing a good job.

Don’t discourage us, encourage us, and don’t get frustrated ... and [be] focused.
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Conclusion
The teachers participating in this study, who were chosen for their demonstrated successes in 
raising Màori student achievement, appear to have articulated practices that are multidimensional 
as well as being situated within a culturally responsive school environment.  This fi nding challenges 
unidimensional interpretations of culturally responsive practices (Alton-Lee, 2003; Higgins, 2001; 
Timperley and Alton-Lee, 2008) and gives voice and substance to the whakataukì17:

Ehara taku toa i te toa takitahi engari he toa takitini. 
(My strength is not that of a single warrior but that of many.)

Each teacher has received support from leadership that allows for collaborative teaching and learning 
communities; they have been nurtured by having colleagues and role models whom they are able 
to call on for support; and they have undertaken professional development programmes that have 
allowed them to plan and teach for the individual needs of their students.

This study has implications for principals and teachers and for pre-service training programmes.  
Principals need to consider implementing professional development programmes that are designed 
to create culturally responsive teaching programmes.  Such programmes could include a climate of 
collaboration and support, be informed by current and relevant research, and work from an evidence 
base.  

Teachers need to consider using the tools of the NDP to enhance the cultural responsiveness of their 
pedagogical practice and be aware that sharing and encouraging their colleagues to critique their 
practices increases the likelihood of enhancing their students’ achievement in numeracy.  

This study is useful in pre-service numeracy training in that it provides exemplars that demonstrate 
culturally responsive pedagogy and models how school leadership, colleagues, and the school 
environment can work together to create positive differences for Màori students.  

Further investigations into the complexities of culturally-responsive practices in English-medium 
mathematics classrooms are necessary to meet our responsibility of ensuring the achievement of 
Màori students in English-medium programmes alongside their “educational success as Màori in 
te ào Màori, New Zealand and the world” (Ministry of Education, 2007).  This is imperative when 
we consider that some of the students in this study did not identify as being Màori and others had 
confused ideas of their own cultural identity.  

The students’ understandings of their own cultural identity and how this can be enhanced within 
mathematics learning is a rich area for further research, particularly for Màori students. 
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