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He Mihi
Ko te kō manawa te pū 
Te takapau mō ngā ariā 
Ki te whakaauaha i te whakaaro 
Tihei! Ko te Poutama Tau!  (Tuteira Pohatu, 2008)

Kua tae ki te 2009, kua whitu tau te pakeke o Te Poutama Tau.  Ahakoa ngā piki me ngā heke, 
kei te anga whakamua te kaupapa nei.  

Me mihi tonu ki ngā kairangahau o Te Poutama Tau. Me kī pēnei, ki te kore rātou, e kore e taea 
te kaupapa pāngarau te puāwai tonu, te eke hoki ki tōna ikeiketanga. He nui tonu ngā hua o te 
rangahau hei akiaki atu ki ngā kaitakawaenga, ngā kaiako, tae atu ki ngā tamariki. Kei roto i te 
pukapuka nei he rangahau e hāngai ana ki ngā wharekura (Te Maro et al.), tētahi e arotahi ana ki 
ngā whakaaro a ngā tamariki (Ngarewa Hawera), me ētahi mea e rua e hāngai ana ki te raraunga 
o Te Poutama Tau me asTTle (Tony Trinick rāua ko Brendon Stevenson). 
 
Ka whaitake anō te rangahau hei pānuitanga, hei wero hoki i te hinengaro. Ko tētahi āhuatanga 
matua kua whārikihia mai i te rangahau, me whai wā ngā ākonga ki te whakawhitiwhiti whakaaro, 
ki te whakawhitiwhiti mōhiotanga, ki te kōrero hoki. Me whai whakaaro tātou katoa me pēhea 
tēnei whāinga e tutuki ai. Kaua hoki tātou e wareware me pēhea te whāngai atu i tō tātou reo 
rangatira kia taea ai ngā ākonga te mau tika i ngā ariā o te pāngarau. 
 
Nā te tino tautoko o Te Tāhuhu o te Mātauranga, ngā kaitakawaenga, me ngā kaiako, kei te pakari 
haere te kaupapa pāngarau. Me maumahara tonu tātou kei te putaputa tonu mai ngā rauemi 
tautoko, ā-rorohiko, ā-pukapuka hoki ki te ao nei. Ka āhei ngā ripoata me ngā pepa rangahau nei 
te tiki mai mā te whai i ngā hononga kei te paetukutuku www.nzmaths.co.nz.

Hei whakakapi i tēnei wāhanga, e kore rawa e mutu te mihi ki ngā whānau whānui, arā,   
ngā tumuaki, ngā kaiako, ngā tamariki, ngā mokopuna mō tā rātou tautoko i te kaupapa nei,  
i Te Poutama Tau.  
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Longitudinal Patterns of Performance: Te Poutama Tau

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

Te Poutama Tau continues to focus on improving student performance in pàngarau (mathematics) 
through improving the professional capability of teachers.  Te Poutama Tau is based on Te Mahere 
Tau (Ministry of Education, 2007a), the Number Framework of the Numeracy Development 
Projects, in which students progress through stages of learning.  The considerable corpus of student 
achievement data collected during Te Poutama Tau provides information on longitudinal patterns 
of student performance.  In general, Te Poutama Tau students’ progress is more positive across the 
knowledge domains of Te Mahere Tau than across the strategy domains.  The results show that a 
student’s language profi ciency does have some effect on performance, particularly on the use of 
strategies.  The biggest infl uence on student performance, however, seems to be the teacher.

Background
Te Poutama Tau (the Màori-medium component of the Numeracy Development Projects [NDP]) 
developed from a 2002 pilot project (Christensen, 2003, 2004) 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 (pàngarau) in the medium of Màori.  Te Poutama Tau continues 
to focus on improving student performance in pàngarau through improving the professional capability 
of teachers.  Te Mahere Tau (the Number Framework), which provides a clear description of the key 
concepts and progressions of learning for students, is central to Te Poutama Tau. 

Te Poutama Tau data has provided a considerable corpus of data for analysis and investigation.  
Analyses of student achievement data gathered every year from 2002 has provided a valuable source 
of information for teachers, schools, and numeracy facilitators involved in Te Poutama Tau.  

This paper is in two main parts.  Part A reports on the results of the 2008 Te Poutama Tau programme, 
and Part B reports on longitudinal patterns of student performance.  The research focused on the 
following questions:

• How do patterns of performance and progress compare across the years 2004–2008?

• What are the links between language and achievement? 

• Is there a relationship between a student’s initial point of entry and progress over time? 

• What are the effect sizes between the variables of Te Mahere Tau?

• What are the key factors that affect change in student performance?

Part A: An Evaluation of Te Poutama Tau 2008

Method
Thirty-two schools participated in Te Poutama Tau in 2008, and 22 of these provided data for Part A 
of this paper.  Each year, results for each Te Poutama Tau student, classroom, and school are entered 
on the national database (www.nzmaths.co.nz).  The database shows the progress students have 
made on Te Mahere Tau between the initial and fi nal diagnostic interviews (Te Uiui Aromatawai, 

http://www.nzmaths.co.nz/


2

Te Poutama Tau Evaluations 2008

Year level

 0–1 2 3 4 5 6 7 8 9 10

250

200

150

100

50

0

Ministry of Education, 2007b).  In this part of the study, the 2008 results were compared with the 
longitudinal data dating back to 2004.  The longitudinal results are discussed in Part B in terms of 
patterns of performance.

Participants

The following summaries of the data were restricted to those students with both initial and fi nal test 
results.  In 2006, 1153 students completed both the initial and fi nal diagnostic interviews; in 2007, 
there was complete data for 1323 students; and in 2008, there was complete data for 766 students.  
Although a few year 9 and 10 students participated in 2006 (see Figure 1), a specifi c Te Poutama Tau 
programme was developed in 2007 and 2008 for students in wharekura (Màori-medium secondary), 
which accounts for the increase in numbers in these years.

Figure 1.  Distribution of Te Poutama Tau students across the year levels 2006–2008

Student Achievement and Year Level 2008

Strategy Domains

The graph in Figure 2 shows the variation in the mean gain for the strategy domains of Te Mahere 
Tau across the year levels.  For example, students at years 0–1 made a mean stage gain of just under 1 
for addition and subtraction, while at year 6, the mean gain was just over 0.6.  A number of variables 
need to be considered when interpreting the results, including the increasing complexity of the stages 
(higher levels are more complex), the ceiling effect, and the number of years that students have been 
involved in Te Poutama Tau.  It is expected that years 0–1 will make more progress in addition and 
subtraction than in multiplication and division or in proportions.  Addition and subtraction is the 
only strategy domain included in Form A of the diagnostic interview (Uiui A), the interview most 
year 0–1 students will be assessed on.  There is a noteworthy mean stage gain in 2008 in proportional 
thinking for year 2 (0.9) and year 3 (0.8) in comparison with 2007, where the mean stage gain for year 
2 was 0.0 and for year 3 was 0.5 (Trinick & Stevenson, 2008).
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Figure 2.  Mean stage gain by year level in 2008 for student achievement in strategy domains 

Knowledge Domains

The knowledge domains tend to follow a similar pattern (Trinick & Stevenson, 2007, 2008).  There 
is signifi cant growth in the earlier years in FNWS (forward number word sequence) and BNWS 
(backward number word sequence), with a similar pattern of regression in later years.  The regression 
can be partly explained by the ceiling effect, that is, a number of students in the older age groups 
may already be at the upper stages and will therefore not show any progress.  It is also important to 
note that numeral identifi cation (NID) (see Figure 3) as a separate data section is only part of Uiui A.  
Therefore students who proceed beyond tests A–E or to test U will not register mean stage progress 
in NID.  These results do show that some year 6–8 students were tested on Uiui A. 

With fractions, place value, and basic facts, there is growth initially, then a regression around years 
5 and 6, and then some growth again.  Students tend to start learning fractions later than place value 
and basic facts, and it is highly likely that the year 0–1 and year 2 students were tested on Uiui A.  
There is no fractions component in Uiui A, hence the lack of data for years 0–1. 

Figure 3.  Mean stage gain by year level in 2008 for student achievement in knowledge domains 
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One of the key objectives of Te Poutama Tau has been to support the broader aims of Màori-medium 
schooling in the revitalisation of te reo Màori.  The graph in Figure 4 shows that, for 2008, there 
were few students whose only home language was te reo Màori.  This subjective judgment is made 
by the teacher who enters these results into the national database when they are entering student 
achievement data.  For the majority of students, both English and Màori were spoken equally or 
English was spoken most of the time.

Figure 4.  The language spoken at home by the 2008 Te Poutama Tau students

Language Profi ciency of the Students

The majority of the students were classifi ed as being either “he matatau” (profi cient) and or “he àhua 
matatau” (reasonably profi cient).  These ratings rely on the teacher’s knowledge of the student’s 
language ability, drawn from a number of indicators, including their oral and written work.  As with 
similar studies (Trinick & Stevenson, 2005, 2006), approximately 80% of the 2008 students are rated 
as either he matatau or he àhua matatau. 

Figure 5.  Te reo Maori profi ciency of the 2008 students
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The graph in Figure 6 shows the mean stage gains across the strategy and knowledge domains of 
Te Mahere Tau in relation to the language(s) predominately spoken at home.  The greatest mean 
stage gain seemed to be made by those students where Màori is spoken most of the time (Màori i te 
nuinga o te wà).  However, the differences between each of the groups is not signifi cant, although 
it is somewhat surprising that students whose home language was exclusively Màori (Màori anake) 
did not make similar or greater mean stage gains than those in the other groups.  However, as noted 
previously, the rating is a subjective decision made by the teacher. 

Figure 6.  The 2008 mean stage gains across the strategy and knowledge domains in relation to home language

Teacher-rated Te Reo Maori Profi ciency by Mean Change

The graph in Figure 7 shows the mean stage gain for the two major components of Te Mahere Tau in 
relation to students’ levels of te reo Màori profi ciency.  As noted earlier in the discussion on Figure 
6, this is a judgment made by the teacher based on the knowledge of their students.

Figure 7.  The 2008 mean stage gains across the strategy and knowledge domains in relation to studentsʼ language 
profi ciency

This graph shows that the greatest mean stage gains across the two major domains (knowledge 
and strategies) were made by those students judged very profi cient.  The lowest mean gains in the 

 Màori anake Màori i te He òrite te reo Pàkehà i te Pàkehà anake
  nuinga o te wà Màori me te reo nuinga o te wà 
 (n = 12) (n = 80) Pàkehà (n = 311)   (n = 274) (n = 89)
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strategy domain were from the group identifi ed as having very limited te reo Màori profi ciency in 
the strategy domain.  This is not surprising and is consistent with previous studies that have found 
that students do require a reasonable fl uency to articulate their mental strategies (for example, Trinick 
& Stevenson, 2006).

In summary, the domains of fractions, decimals, percentages, and proportion remain learning 
challenges for students.  These areas will need to remain a focus of the professional development 
programme that supports Te Poutama Tau.  However, there has been positive progress in the area 
of proportional thinking for students in the early years.  The patterns of progress across the various 
components of the knowledge domains are fairly consistent.  There is signifi cant growth in the early 
years, with a dip, particularly at year 5 (see fi gures 2 and 3).  The language of the home appears to 
have some effect on student progress in Te Poutama Tau.  However, the number of homes identifi ed 
as speaking only Màori is small in number and the rating is done by the teacher.  It is questionable 
whether the families themselves would provide a similar rating.

Part B: Longitudinal Patterns of Progress and Performance
As noted earlier, a considerable corpus of data has been collected that enables a range of general 
statements to be made about student achievement in Te Poutama Tau and the factors that do affect 
progress and performance.  This section examines patterns of performance over the four years of the 
implementation of Te Poutama Tau and only includes the data of students who have participated in 
Te Poutama Tau for at least two to four years.  Te Poutama Tau has predominately focused on the 
earlier years, hence most of the data comes from the earlier year groups.

Mean Stage Gains across Te Mahere Tau

The graph in Figure 8 shows the mean stage gains across the strategy and knowledge domains of 
Te Mahere Tau for the years 2005–2008.  In general, students’ progress is more positive across the 
knowledge domains of Te Mahere Tau than across the strategy domains.  Each year’s data has been 
used to provide a guide and focus for professional learning in subsequent years.  For example, as a 
result of the 2006 and 2007 fi ndings, there has been a continued focus on fractions and proportional 
thinking.  The 2008 results for these two areas show positive stage gains because of this continued 
attention by facilitators and teachers to these two challenging areas of Te Mahere Tau.  

Figure 8.  Mean stage gains across Te Mahere Tau
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Average of Mean Stage Gains

Figure 9 shows how the average for the fi nal results for all tests varies across the year levels for 2005–2008.  
This graph refl ects the effect on progress through Te Mahere Tau of increasing stages of complexity 
and the ceiling effect.  From year 2 to year 7, the trend is reasonably consistent.  In most years, there 
has consistently been a dip at year 2, with a levelling off or rise in year 6.  However, as noted earlier, it 
is important to interpret cautiously because the stages do not constitute an interval scale.  

Figure 9.  Comparison of studentsʼ average mean stage gain across the years 2005–2008

Stage of Entry (Strategy) and Progress over Time on Final Strategy Score

Figure 10 essentially shows that students who initially tested at a higher stage on the strategy tests at 
year 1 maintained that advantage (albeit a small one) for at least four years.  There was only a small 
amount of data for students beyond year 4 who had been in Te Poutama Tau long enough to model 
the trends.  Outcomes about performance after year 4 can be made when further data is collected or 
statistical modelling is completed.  

Figure 10.  Strategy stage on entry and progress of time on fi nal strategy score
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Stage of Entry (Strategy) and Progress over Time on Final Knowledge Score

Figure 11 shows the relationship between the initial strategy stage at entry and students’ mean fi nal 
knowledge score.  As with the graph in Figure 10 that shows performance on the tests of strategy, 
this graph seems to suggest that the higher the student’s initial strategy score at year 1, the better 
their performance in the knowledge domains.  This difference may be attributable to student ability 
as well as to any numerical learning prior to starting school.

Figure 11.  Strategy stage on entry and progress over time on fi nal knowledge score

Home Language of Students

The following graph compares mean change for all domains by home language over the years 
2004–2008.    It is diffi cult to know why the mean change where Màori only is spoken at home is so 
variable across the years 2004–2008.  This pattern could be attributed to the small numbers of students 
from homes that are rated as Màori-only speaking homes.
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Figure 12.  Mean change in relation to language spoken at home 

Variables that Impact on Student Performance

One of the aims of Te Poutama Tau has been to identify the variables that impact on student 
performance and their effect sizes.  The results were arrived at using Generalized Estimating Equations 
(GEE) analysis: students nested within classes, classes within schools, and repeated measurements 
for all data in the years 2003–2007.  The GEE procedure allows the analysis of situations where the 
observations are correlated, such as repeated measurements and clustered sampling (for example, 
sampling participants within the same class).  Such an analysis was necessary for the Te Poutama 
Tau data because one cannot assume independence of observations.  Results for students will also 
depend on the class (teacher, class size, and so on) and the school (resourcing, location, bilingual/
kura, and so on).  The analysis was also conducted over time, with students linked by a common 
reference number1.  The table in Appendix A (p. 47) summarises Beta coeffi cients and signifi cance 
levels for each fi nal score (on each test, for example, fi nal addition score, fi nal multiplication score) as 
a dependent variable, with the initial score on all the tests, year, gender, and language as dependents.  
The model also included all initial scores and language by year as a two-way interaction effect and 
a class nested within school.

Results

Overall, the analysis found that “class located within school” was statistically signifi cant (p < 0.001) 
for all the dependent variables (the Beta coeffi cients were several orders larger than any other), 
with the signifi cance of other terms varying depending on the dependent variable.  This result is 
unsurprising, given that a number of researchers argue that the single largest infl uence on a student 
is the teacher (Hattie, 2003).  
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The Relationships between the Various Domains of Te Mahere Tau
The strength of the relationship between the various domains is measured by the correlation coeffi cient. 
The correlation coeffi cient is a measure of the degree of linear relationship between two variables.  One 
cannot draw cause and effect conclusions based on correlation.  Correlation refers to the strength of 
relationship between variables.  The variables covered below have been identifi ed as being signifi cant 
(p < 0.05 – see Appendix A).

Addition/Subtraction

Only the class-within-school effect was statistically signifi cant in the domains of addition and 
subtraction.

Multiplication/Division

A large number of variables were related to success in multiplication.  Initial test results for addition, 
multiplication, and fractions were negatively correlated with multiplication fi nal test results.  Why this 
is so is not clear.  Conversely, initial test results for proportions, FNWS, BNWS, NID, and place value 
were positively correlated with fi nal test scores for multiplication.  After accounting for interaction 
with year, the domains of proportions, FNWS, and place value showed small negative relationships 
with the fi nal multiplication test result.  Addition by year, multiplication by year, and fractions by 
year all showed small positive correlations.

Proportion

Initial addition scores were negatively related to the fi nal proportions scores.  Initial scores on 
multiplication, proportions, and fractions were positively correlated with fi nal proportions scores.

FNWS and BNWS

Both fi nal scores on FNWS and BNWS were positively correlated with initial scores on FNWS.

NID

Initial scores on proportions were negatively related with the fi nal scores on the NID.  The initial 
scores on the NID were positively related to the fi nal scores.

Fractions

Initial scores on FNWS, fractions, and basic facts were positively related to fi nal scores on fractions.  
A higher rating of the students’ te reo Màori was positively related to a higher fi nal score.  There was 
also a positive relationship between gender and fractions, where boys tended to do slightly better in 
fractions than girls did.

Place Value

Initial scores for place value and basic facts were positively related to the place value fi nal scores.  

Basic Facts

Initial scores on basic facts were positively related to the students’ fi nal scores on the basic facts 
test.  
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Summary of Longitudinal Patterns of Progress
In general, Te Poutama Tau student progress is more positive across the knowledge domains of Te 
Mahere Tau than across the strategy domains.  This may be partly attributed to language profi ciency, 
where students do require a reasonable fl uency to articulate their mental strategies.  Fractions, 
decimals, percentages, and proportions remain a learning and teaching challenge for students and 
teachers.  Te Poutama Tau has been valuable in providing opportunities for facilitators and teachers 
alike to develop the mathematics register to facilitate student learning in domains such as fractions.  In 
teacher professional learning programmes for Màori-medium teachers, it is important to introduce an 
intellectualised variety of te reo Màori at a high level in order to develop the professional competency 
of the teachers who will in turn implement an intellectualised variety of te reo Màori in primary and 
secondary schools.  This enhances the development of the school-based Màori-medium mathematics 
register.

The patterns of progress are very similar across years 2005–2008 for year 2–8 students (see Figure 
9), with a consistent dip around the 5–6 year level.  The patterns of progress refl ect the nature of 
Te Mahere Tau, that is, the increasing complexity of the stages and the struggle that many students 
seem to have in transitioning to part–whole thinking.  It would seem that where there has been a 
Te Poutama Tau facilitator and teacher focus on particular areas of Te Mahere Tau, there has been a 
corresponding improvement in student performance the following year.  This suggests that student 
progress is affected by a number of variables, including teacher competence, quality of time spent 
learning, and the quality and availability of support resources.

The longitudinal data (see fi gures 10 and 11) shows that students who initially tested at a higher stage 
on Te Mahere Tau maintained that advantage to at least year 4.  Outcomes about performance after 
year 4 can be made when further data is collected.

Nationally and internationally, little is known of the impact of a student’s language profi ciency on 
their learning of mathematics.  The issues of language profi ciency and the learning of mathematics are 
complex areas in their own right.  However, the analyses of the data from Te Poutama Tau suggests 
that the language profi ciency of a student does have an effect on their ability to articulate their mental 
strategies.  This is not necessarily a problem if the test is written, but it may impinge on the student’s 
ability to communicate.  Many researchers and national policy documents (Pimm, 1987; Ministry of 
Education, 2008) support the idea of encouraging students to communicate mathematically.  Being 
able to communicate requires students to extract meaning from mathematics statements and to convey 
that meaning in spoken or written discourse.

As noted, one of the aims of Te Poutama Tau has been to identify the variables that impact on student 
performance and their effect sizes.  Overall, the analysis of the data found that class located within 
school was statistically signifi cant.  This result is unsurprising, given that a number of researchers 
argue that the single largest infl uence on a student is the teacher (Hattie, 2003).  However, this Te 
Poutama Tau study does not consider a number of variables that impact on student learning, including 
the social, cultural, and economic impacts.  Mathematics contains many interrelated domains and 
concepts. This study suggests that students’ knowledge of multiplication affects a number of other 
domains, including fractions, decimals, percentages, and proportions.  This has implications for the 
learning of these challenging areas for students.

Longitudinal Patterns of Performance: Te Poutama Tau
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This study examines whether students participating in Te Poutama Tau transfer their knowledge 
to solving problems that differ in form and context.  Additionally, it examines how these students 
perform in traditional written-type tests, in particular the asTTle test1, against the national norms 
for Màori-medium schools.  An asTTle test was given to one cohort of year 4 and one of year 7 
students who had participated in Te Poutama Tau, and the results were compared with those of 
a previous study2.  In this test, both cohorts of students performed above the national norm for 
Màori-medium schools on number knowledge items.  However, across all test items, both the 2007 
and 2008 year 4 cohort performed below the national norms for Màori-medium schools.  On the 
other hand, both the 2007 and 2008 year 7 cohorts performed above or close to the national norms 
for Màori-medium schools, although not noticeably so in algebra. 

Background
Initiated as a pilot in 2002, Te Poutama Tau is the Màori-medium component of a key government 
initiative aimed at raising student achievement by building teacher capability in teaching and learning 
numeracy in schools (Christensen, 2003).  Te Poutama Tau acknowledges professional development 
as a key to integrating theory and practice for quality outcomes in Màori-medium mathematics 
(pàngarau) education (Trinick & Stevenson, 2006, 2007).  By improving the professional capability 
of teachers, students’ performance in numeracy is also improved (Christensen, 2003).  The Number 
Framework (Te Mahere Tau) is central to Te Poutama Tau.  It outlines for teachers the stages of 
number knowledge and the operational strategies through which students progress in their learning 
of number (Ministry of Education, 2007a).  Students are assessed against the stages of Te Mahere 
Tau using a diagnostic interview (Te Uiui Aromatawai, Ministry of Education, 2007b), which stresses 
conceptual understanding and students’ internal construction of mathematical meanings (Trinick & 
Keegan, 2008). 

Research to date based on the data from diagnostic interviews indicates that Te Poutama Tau has 
improved outcomes for students (Trinick & Stevenson, 2005, 2006, 2007, 2008).  This study examines 
whether Te Poutama Tau students transfer their knowledge to solving problems that differ in form 
and context.  Additionally, it examines how these students perform in traditional written-type tests, 
in particular the asTTle (Assessment Tools for Teaching and Learning [He Pùnaha Aromatawai mò 
te Whakaako me te Ako]) test, against the national norms for Màori-medium schools.  As a result 
of an earlier Te Poutama Tau/asTTle study, questions arose as to the validity of the asTTle norms 
for Màori-medium schools and whether the students’ results in that study would be consistent with 
those in future studies (Trinick & Keegan, 2008). 

AsTTle is an educational resource for assessing literacy and numeracy (in both English and Màori).  
It provides teachers, students, and parents with information about a student’s level of achievement, 
relative to curriculum achievement outcomes3, for levels 2–6 and national norms of performance for 

1 asTTle: Assessment Tools for Teaching and Learning (He Pùnaha Aromatawai mò te Whakaako me te Ako)
2 Trinick & Keegan, 2008
3 The asTTle tests used in this study were based on the 1992 Mathematics in the New Zealand Curriculum (Ministry of 

Education, 1992).  All references in this paper to the curriculum or to curriculum strands are to this 1992 curriculum 
document.
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students in years 4–12.  Teachers can use asTTle to create “paper-and-pencil” tests of 40- to 50-minute 
duration, which means that students must be able to read and write.  After the tests are scored, 
the asTTle tool generates interactive graphic reports that allow teachers to analyse their students’ 
achievement against curriculum levels, curriculum objectives, and population norms (for example, 
see fi gures 1 and 2 in this paper).

Aims of the Research

This study examined: 

• What aspects of the asTTle test did Te Poutama Tau students perform well in and what were 
the gaps and areas of weakness?

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

• How do these results compare with the students’ performance in the 2007 study?

Method

Participants

Two schools agreed to participate in the 2008 study; one was from a large city and the other was 
from a small rural town.  Both schools had recently participated in Te Poutama Tau.  The aim was to 
replicate the 2007 study as closely as possible, so it was decided to continue focusing on year 4 and 
year 7 students.  

In the 2007 study, year 4 students had been selected because this is the youngest cohort that can be 
reliably tested using asTTle.  Additionally, earlier Te Poutama Tau studies showed a considerable 
dip in student progress that began in year 3 (Trinick & Stevenson, 2006, 2007).  Why this was so is 
not entirely clear.  A number of reasons were considered, including the fact that this is the age group 
where students are possibly moving towards part–whole thinking.  It is also the age group where 
students may be exposed to a change in teaching pedagogy as they move from years 1–2 to years 
3–4 (Trinick & Stevenson, 2007).  

The 2007 year 7 cohort had been chosen to provide a comparison with year 4 for showing differences 
and similarities.  Also, schools could use the data when the students were in year 8 to focus on gaps 
and areas of weakness before the students went on to wharekura (Màori-medium secondary schools) 
or to English-medium secondary schools.

The Test

An asTTle test focusing on number was generated for each year group in the study, and test scripts were 
sent out to schools for trialling.  The two tests consisted of 32 test items, which were selected to cover 
number items from the Number and Algebra strands.  The aim of the testing was to gain maximum 
information on students’ performance on number and other 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) 
and associated data.  The items in the 2008 test were not identical to those in the 2007 test, but both 
tests included test items that linked to the same Number and Algebra achievement outcomes in the 
curriculum.  Measurement items were not included in the 2008 test; these were replaced by extra 
Number and Algebra test items because Te Poutama Tau has tended to focus on these two strands 
of the curriculum.
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The test scripts returned by each participating school were marked, and then a report was compiled 
for each school.  This report included four major reports for teachers, each of which provided different 
analyses of each year group.  These analyses included:

• comparing student performance against a nationally representative Màori-medium sample;

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

• identifying curriculum outcomes that students had or had not achieved and which of these the 
students showed strengths in or revealed gaps or areas of weakness;

• allocating each student in a particular curriculum level as being either at the beginning, profi cient, 
or advanced stages.  

This report was ideal for assisting teachers to group their students.

AsTTle Tests: Results
All results reported in this section are based on the aggregated results of the 2008 year 4 and year 7 
students and are displayed using three types of reports.  The results are compared with those from 
2007 to identify patterns in achievement.

The Reports

The asTTle reports are primarily aimed at answering the feedback question “How are Te Poutama 
Tau students doing in comparison with similar students in Màori-medium settings nationally?”  
AsTTle answers this question 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 national Màori-
medium norms and the distribution of the student scores.  The reports show the average of the year 
group and the range of achievement of that group.  The box-and-whisker plots are based on fi ve score 
points (top score, upper quartile, median, lower quartile, and bottom scores) attained by students 
participating in the test.  The white box plot represents the performance of the 2008 Te Poutama Tau 
students, and the shaded plot represents the performance of the year 4 and year 7 national 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 reference group box (the student cohort in this study) probably differ 
from the national Màori-medium norm by more than chance.

Curriculum Functions 

This report shows the aggregated results for each strand of the curriculum that was selected for 
these particular tests.  In the tests generated for this 2008 study, only test items from the Number and 
Algebra strands were included (as noted earlier).

Learning Pathways Report

These reports were identifi ed by generating learning pathway reports to answer the question “What 
are the strengths and weaknesses of student performance in regard to the curriculum outcomes?”  
A percentage is given of the student cohorts that were identifi ed as having achieved/not achieved 
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or as having strengths/gaps in regards to the curriculum outcomes.  For this report, “achieved” and 
“strengths” have been aggregated and are reported under performance highlights.  This is where 
more than 60% of the cohort was identifi ed as having achieved and showed strengths in this outcome.  
“Not achieved” and “gaps” are aggregated as performance concerns.  This is where more than 60% 
of the cohort was identifi ed as having not achieved and as having gaps in their knowledge.

Comparison of the 2007 and the 2008 Year 4 Students

Results of the Year 4 students

Group performance

The aggregated data of all the 32 test items shows the average of the year group and the range of 
achievement of the group.  Figure 1 shows that the 2008 year 4 Te Poutama Tau students’ median in 
this study was slightly below the norm for students in Màori-medium schools.  However, this is an 
improvement on the 2007 results, which were approximately 200 points below the national Màori-
medium norm (Trinick & Keegan, 2008).  The results for both these cohorts were not expected.  The 
national Màori-medium norms were established before the implementation of Te Poutama Tau, so 
it was assumed that, because Te Poutama Tau predominately focuses on Number and, to a lesser 
degree, Algebra, these Te Poutama Tau students would generally perform better than the national 
Màori-medium norms in these two strands of the curriculum. 

 20074 2008

Figure 1.  Group performance of year 4 students in 2007 and 2008

Curriculum functions report

Figure 2 shows that the 2008 year 4 students were slightly above the national Màori-medium norm in 
Number and below for Algebra.  Again, this is an improvement on the 2007 results, where students 
were close to the national Màori-medium norm in Number but were substantially below the national 
Màori-medium norm in Algebra. 
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 2007 2008

Figure 2.  Year 4 student performance in the strands of the curriculum

Learning Pathways Report for Year 4

Performance highlights

Number

The year 4 students in the 2008 study performed positively in the questions that involved ordering 
whole numbers and decimals.  Similarly, student results were positive in questions that required 
recalling basic facts for addition and subtraction.  Number word sequencing and basic facts are both 
key components of the knowledge domain of Te Mahere Tau in Te Poutama Tau.

Performance concerns

Number

The 2008 year 4 students performed poorly in the questions that involved writing and solving 
whole- and decimal-number word-story problems with combinations of +, –, x, and ÷.  This gap in 
achievement is consistent with the 2007 results.

Algebra

Both the 2007 and 2008 cohorts of year 4 and year 7 students performed poorly in most of the Algebra 
questions, including using the mathematical symbols =, <, and >.  These also included questions that 
required entering either the correct symbol or quantity to show a relationship.  For example, students 
were required to enter either <, >, or = in the box to show the appropriate relationship between 80 
and 90 (80  90) and the relationship between the multiplication pairs 9 x 2 and 6 x 3 (9 x 2  6 x 3).  
They also needed to enter the quantity missing in the box in  + 8 < 10. 

Making, describing, and using rules for number and spatial patterns is also an area where a substantial 
number of 2008 students were below the national Màori-medium norm.

Results of the Year 7 Students

Group performance

Both the 2007 and 2008 year 7 Te Poutama Tau students performed noticeably better than the national 
Màori-medium norm (Figure 3).  The range of performance is much narrower in 2008, suggesting 
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that most of the Te Poutama Tau students in this 2008 study were closer in ability to the national 
Màori-medium norm.

In the 2007 results, the top scores are off the scale and are much higher than the national Màori-
medium norm (Trinick & Keegan, 2008).  Notably, in both years there is no long tail of low scores in 
the Te Poutama Tau cohort.

 2007 2008

Figure 3.  Group performance of year 7 students in 2007 and 2008

Curriculum functions report

In number, both the 2007 and 2008 year 7 cohorts performed well above the national Màori-medium 
norms.  However, performance in algebra was not noticeably different from the national Màori-
medium norms for either cohort.  As noted in the 2007 study (Trinick & Keegan, 2008), algebra seems 
to be an area that students fi nd challenging.

 2007 2008

Figure 4.  Year 7 student performance in the strands of the curriculum
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Learning Pathways Report

Performance highlights

Number

The 2008 year 7 Te Poutama Tau students in this study performed well above the national Màori-
medium norms in the questions that involved recalling the basic addition/subtraction and 
multiplication/division facts.  The Te Poutama Tau students also performed particularly well in 
explaining the meaning of digits in two- to three-digit whole numbers, in expressing quantities as 
fractions or percentages of a whole, and in fi nding a fraction or percentage of a quantity.  These 
performance highlights are also consistent with results for the year 7 Te Poutama Tau students in the 
2007 study (Trinick & Keegan, 2008).  A major  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.

Algebra

The 2008 cohort of year 7 students performed slightly below the national Màori-medium norm, which 
is positive considering the year 4 results.  The students performed well in questions linked to the 
learning outcomes, such as continuing sequential patterns. 

Performance concerns

Number

The 2008 cohort of year 7 students had some diffi culty explaining the meaning of digits in numbers 
to two or three decimal places, writing and solving problems with decimals in multiplication and 
division, and using and explaining the meaning of negative numbers.  The latter two areas of diffi culty 
are consistent with the 2007 results.

Algebra

About 50% of the 2008 year 7 cohort still had some diffi culty with the mathematical symbols 
=, <, and >.  This is discussed in the following section.

Discussion and Concluding Comments
The performance of the year 4 Te Poutama Tau students may be explained partly by fewer years of 
involvement in Te Poutama Tau.  The positive performance highlights that are consistent with Te 
Poutama Tau include:

• reading and sequencing whole and decimal numbers;

• knowledge of addition and subtraction basic facts.

Some of the areas of concern for students in both the 2007 and 2008 cohorts include the use of the 
mathematical symbols =, <, and > and being able to describe or make up and use a rule to create a 
sequential pattern. 

The performance of the year 7 Te Poutama Tau students in this study and in the 2007 study is very 
encouraging.  Both cohorts performed above or close to the national Màori-medium norms.  The 
positive results may be due to a range of variables, including teacher effectiveness or participation 
in other types of interventions such as literacy programmes.  Notably, the majority of the year 7 Te 
Poutama Tau students had participated in Te Poutama Tau for a few years.  The positive performance 
highlights that are consistent with Te Poutama Tau include:
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• recalling basic addition, subtraction, and multiplication facts;

• reading and sequencing whole and decimal numbers.

An area of weakness for both the 2007 and 2008 cohorts were test items that involved negative 
numbers.  This can be partly explained by the absence of material in Te Mahere Tau focusing on 
negative numbers.  This is an area for future development.  There is a similar issue with solving word 
problems that involve a variety of operations.  Unfortunately, the asTTle test results do not reveal a 
student’s ability to solve problems using mental strategies, which is a feature of Te Poutama Tau.

The year 4 and year 7 groups in both years of the Te Poutama Tau/asTTle study had some 
diffi culty using the mathematical symbols =, <, and >.  To learn algebra, students need a conceptual 
understanding of the use of symbols and the contexts in which they occur (Hiebert, Carpenter, 
Fennema, et al., 1997).  Arcavi (1994, p. 24) introduced the notion of “symbol sense” as a “desired 
goal for mathematics education”.  Symbol sense incorporates the ability to appreciate the power of 
symbols and an ability to manipulate and make sense of symbols in a range of contexts.  The concept 
of equality, for example, is an important idea for developing algebraic concepts among learners of 
algebra (Carpenter, Franke, & Levi, 2003).  This should be an additional area for consideration by the 
Te Poutama Tau facilitators in 2009 and 2010. 

In summary, the 2008 year 4 Te Poutama Tau students performed below the national Màori-medium 
norms, while the 2008 year 7 Te Poutama Tau students mainly performed above.  Why the two age 
groups performed differently with regard to the asTTle national Màori-medium norms is not entirely 
clear.  However, both the 2007 and 2008 cohorts performed reasonably consistently in a number of 
areas, particularly in those areas that are a major component of Te Mahere Tau in Te Poutama Tau.  
These include number knowledge areas such as basic facts.  A signifi cant component of Te Poutama 
Tau is the development of student mental strategies to solve problems.  Pencil-and-paper tests such 
as asTTle are limited in assessing this aspect.

Ko te kòrero whakamutunga, ko te mihi ki ngà àkonga me ngà kura i uru mai ki tènei rangahau.  Nà 
reira, tènei te tino mihi atu ki a ràtau ko ngà pouako.
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Ko te manu kai i te miro, nòna te ngahere.
Ko te manu kai i te màtauranga, nòna te ao!

This study set out to explore the perspectives of students attending Màori-medium schools.  Sixty-
one year 5–8 students in four schools were interviewed individually to identify their mathematics 
strategies for subtraction.  The 44 year 7–8 students were also asked to solve a multiplication problem.  
The fi ndings show that there was a range of mental strategies displayed by the students.

Background
Best & Hongi (2002) state that pre-European Màori had a “very good system of numeration and 
doubtless quite elaborate enough for their purposes” (p. 1).  Such a system enabled them to count 
items singly, in pairs, in twenties, and in hundreds.  

With the advent of European-style schooling, Màori students were assimiliated into a Western system 
of education in which little was done to explore connections with a Màori education paradigm.  This 
contributed to low achievement generally for Màori in the European school system, and mathematics 
was no exception.  This situation remained constant for a long period of time (Knight, 1994; Forbes, 
2002).

In recent times, this negative trend has begun to reverse for Màori students in mainstream schools 
(Caygill & Kirkham, 2008).  There have been signifi cant increases in the mean mathematics achievement 
of these Màori students as measured by international benchmarks (Ministry of Education, 2006).  For 
example, the National Education Monitoring Project, report 38, (Crooks & Flockton, 2006) states that 
students in Màori-medium schools performed well in tasks that involved recall of basic facts and 
geometric reasoning.

These gains may be a refl ection of curricular changes in the 1992 Mathematics in the New Zealand 
Curriculum document, which explicitly stated that many Màori students’ mathematics needs had not 
been catered for.  A greater emphasis was therefore placed on schools to provide more appropriate 
mathematics teaching and assessment tools, taking cognisance of the background and experiences of 
Màori students (Ministry of Education, 1992, 1996; Christensen, 2002).  Encouraging the confi dence 
and greater participation of Màori students when they were learning mathematics became a key 
obligation for schools (Garden, 1997; Ministry of Education, 1992; 1996).

Màori initiatives such as kòhanga reo and Màori-medium schools have placed emphasis on improving 
Màori achievement in education (Smith, 1991).  These developments contributed to a demand for 
appropriate resources for use in Màori-medium settings.  A later emphasis on numeracy in New 
Zealand resulted in Te Poutama Tau, a professional development project based on the Numeracy 
Development Projects (NDP) (Christensen, 2002).  Te Poutama Tau focuses on teacher development 
to enhance students’ learning of numeracy in Màori-medium schools.

In an effort to support the improvement of mathematics learning, there has been an increasing 
expectation that mathematics education needs to shift from learning and remembering procedures 
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involving number to solving problems within a range of meaningful contexts (Ministry of Education, 
1992, 1996).  The mathematics learning area in Te Marautanga o Aotearoa emphasises that students 
should be making connections within and across different mathematics ideas (Ministry of Education, 
2008).  The ability to make such connections is perceived to be critical for the development of number 
sense (Anghileri, 2006).

Students who have developed a rich sense of number display fl exibility of thinking and an awareness 
of the links and relationships between number ideas.  These students are able to make generalisations 
about number and choose the most effi cient and appropriate operations to solve problems in ways 
that make sense to them.  Such processes can aid problem solving in alternative situations (Angliheri, 
2006; Dowker, 2005).  

Part of number sense involves being able to utilise mental computation strategies in a variety of 
situations.  In order to develop such strategies, students need to learn and readily access a wide base 
of number facts.  Knowledge of number facts can provide a platform for helping students to develop 
further thinking about number.  The more known facts students can access mentally, the greater 
their potential for constructing strategies to solve mathematics problems (Dowker, 2005; Thompson, 
1999a).  

In recent years, the development of robust methods of mental computation has become a focus 
generally in mathematics education in the western world.  In Britain, for example, the National 
Numeracy Strategy advocates exposing students to a variety of mental strategies.  From such a range 
of strategies, students are encouraged to explore and choose the most appropriate for the situation 
or problem they are engaged in.  This process assists them to develop confi dence in their ability to 
problem solve (Suggate, Davis, & Goulding, 2006).  These precepts are also embedded in Te Marautanga 
o Aotearoa (Ministry of Education, 2008).

Being able to articulate a mental computation strategy is deemed benefi cial for students’ learning 
in mathematics (Zevenbergen, Dole, & Wright, 2004; Ittigson, 2002).  The ability to do so must be 
learned (Anthony & Walshaw, 2007).  All recent curriculum documents and Te Poutama Tau refl ect 
the importance of learners developing profi ciency in the articulation of their mathematics thinking.  
Furthermore, Moschkovich (2002) reminds us that mathematics discourse is more than learning 
mathematics terminology.  Students also have to learn to participate in valued mathematics discourse 
practices.  

Màori-medium settings support learners to articulate their mathematics thinking in Màori.  These 
settings have necessitated the development of appropriate vocabulary in Màori for learning mathematics.  
Mathematics discourse that is interwoven with the conceptual development of mathematics ideas 
continues to be a challenge for learners, including Màori (Barton, 2008; Christensen, 2004).

It is helpful for students to become familiar with written ways of recording their mathematics thinking.  
This enables them to record their mathematics thinking systematically and then to communicate those 
ideas.  Written methods should closely align with their mental processes of calculation (Anghileri, 
2006; Beishuizen & Anghileri, 1998; Suggate et al., 2006).  Traditional western algorithmic procedures 
for calculating implemented in schools have seldom mirrored mental computation processes and have 
contributed instead to “cognitive passivity”(Thompson, 1999a, p. 173).  It is argued that mathematics 
instruction should therefore include ways of helping all students to integrate their mathematics 
thinking and recording so that they are not using procedures by rote in meaningless ways (Gilmore 
& Bryant, 2008).

Some Strategies Used in Mathematics by Maori-medium Students
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In order to align students’ mental and written computation strategies, close examination of their 
mathematics thinking for solving mathematics problems is necessary.  For example, when subtracting, 
students can exhibit a range of mental computation strategies.  The recording of these strategies 
should refl ect their mathematics thinking.  This is important when students have to deal with more 
complex calculations (Anghileri, 2006).

Several subtraction strategies used by students have been identifi ed.  One example is the counting-back 
strategy (CB) that can be employed when subtracting one, two, or three items.  However, this strategy is 
deemed to be ineffi cient and problematic when larger amounts need to be taken away (Zevenbergen et 
al., 2004).  Another subtraction strategy is one where students count up (CUP) from the lower number to 
the higher one and thereby fi nd the difference (Jordan, Hanich, & Uberti, 2003).  A bridging-through-ten 
strategy (BTT) is noted by Thompson (1999b).  This process involves partitioning the subtrahend (the 
amount subtracted) into two chunks.  Subtracting one chunk from the minuend (the starting amount) takes 
the total to a decade number from which the remaining chunk is subtracted.  For example, 37 – 9 becomes 
(37 – 7) – 2  = 30 – 2 = 28.  Subtraction by compensation (COM) involves working from known facts.  
The subtrahend may be changed to a more convenient number that is then subtracted from the 
minuend.  The change made to the original subtrahend must then be compensated for (Anghileri, 
2006).  For example, 37 – 9 becomes 37 – (9 + 1) = 37 – 10 = 27.  So 37 – 9 = 27 + 1 (the extra 1 that was 
subtracted with the 9) =  27 + 1 = 28.

For students to develop effi cient subtraction strategies, they need to be presented with numerous 
opportunities to practise the automatic retrieval of number bonds such as complements of or to ten.  
Immediate retrieval of this type of number knowledge will aid the development of mental fl exibility 
with number (Beishuizen & Angliheri, 1998).

Being aware of how numbers can be manipulated is also important for the development of multiplication 
strategies.  Siemon (2005) suggests that multiplicative thinking demonstrates an individual’s “capacity 
to work fl exibly with the concepts, strategies and representations of multiplication (and division) as 
they occur in various contexts” (p. 1).  The simplest form of a multiplicative situation that students 
will meet is one where there is a one-to-many correspondence between two sets, for example, 1 car, 
4 wheels.  The most basic strategy students use to solve this type of problem is when they add the 
multiplier the number of times indicated by the multiplicand.  So for 17 cars each with 4 wheels, 
17 x 4 becomes 4 + 4 = 8 + 4 = 12 + 4 ... (Nunes & Bryant, 1996).

Another strategy that students might use is to double numbers to create “clumps” that are added 
together to fi nd a total.  These can include a double-double strategy (DD), where 17 x 4 becomes 
(17 + 17) + (17 + 17) = 34 + 34 = 68, or a times-doubling strategy (TD), in which 17 x 4 becomes
(17 x 2) x 2 = 34 x 2 = 68.  The doubling strategy may be seen as less effi cient when larger numbers 
are involved.  A standard place value partitioning strategy (SPVP), in which the multiplicand is 
partitioned and then each part multiplied by the multiplier and both results combined to fi nd the 
solution, is deemed to be more effi cient (Ambrose, Baek, and Carpenter, 2003; Baek, 2006).  17 x 4 
becomes 17 partitioned into 10 and 7, 10 x 4 = 40, and 7 x 4  = 28, 40 + 28 = 68.  Baek (2006) argues that 
compensating is a very sophisticated strategy that requires fl exible thinking and a fl uent understanding 
of both the numbers and the process of multiplication.  For example, 17 x 4 becomes (17 + 3) x 4 = 80; 
17 x 4 = 80 – 3 x 4 (the extra amount added on to the 17 at the beginning] = 80 – 12 = 68.  

When multiplying, some students use traditionally-taught written procedures (ALG).  Diffi culties 
arise if they do not have a clear understanding of place value and try to perform calculations by 
following poorly understood rules (Lawton, 2005).
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Method

Participants

This study focuses on the responses of 61 year 5–8 Màori students in 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 NDP, for some years prior to 
this study.  Twenty of the students were from a decile 1 kura, 21 from decile 2 kura, and 20 from a 
decile 5 kura.  Thirty-eight students were female, and 23 were male.  

Table 1
Composition of the Students by Kura and Year Level

Kura Year 5 Year 6 Year 7 Year 8 Total

1* 2 2 0 6 10

2* 2 3 3 2 10

3* 4 4 8 4 20

4 0 0 12 9 21

Number of students  8 9 23 21 61

* Te Poutama Tau participants

Procedure

Schools were asked to nominate year 5–8 students from across a range of mathematics levels.  These 
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 about their thoughts regarding their learning of pàngarau/mathematics.

The questions this paper focuses on are part of a larger collection of questions that the students 
were asked to respond to.  Other questions have been previously analysed and discussed elsewhere 
(Hàwera & Taylor, 2008; Hàwera, Taylor, Young-Loveridge, & Sharma, 2007).  The subtraction and 
multiplication questions were selected on the basis that the mathematics involved should be accessible 
to the students.  The questions were designed to elicit the use of important and relevant strategies 
and knowledge that this age group could be expected to employ.  The questions analysed here are:  

1. E $37 i roto i te pèke o Te Àwhina.  I pau i a ia te $9 ki te toa.  E hia ana moni kei te toe?

 Te Àwhina had $37 in her bag.  She spent $9 at the shop.  How much money did she have 
left?

2. E hanga motokà ana te kamupene o Hera.  E 4 ngà wìra mò ia motokà.  E hia katoa ngà wìra 
mò te 17 motokà?

 Hera has a car manufacturing company.  She needs 4 wheels for each car.  How many wheels 
does she need for 17 cars?

Audiotapes of the interviews were transcribed by a person fl uent in te reo Màori.  Transcripts were 
subjected to a content analysis to identify common strategies in the students’ responses.  The students’ 
responses have been coded1 to maintain confi dentiality and to be consistent with the reporting of 
other data from the larger study.

1 See explanation of code on page 27.
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Results

Subtraction Strategies

All 61 students in the study were asked the subtraction question, and all provided a solution.  Fifty-
three solved the subtraction problem correctly, and all of these students could articulate the strategy 
they used.  As might be expected, there was a range of responses to this question.  The responses 
have been grouped according to the following strategies:

BTT: bridging through ten, for example, 37 – 9 = (37 – 7) – 2 = 30 – 2 = 28

COM: compensating, for example, 37 – 9 = 37 – (9 + 1) + 1 = 37 – 10 + 1 = 27 + 1 = 28

CB: counting back by one, in this case, from 37

CUP: counting up by one, in this case, from 9 to 37

ALG: using a traditionally-taught written procedure

Nexp: no explanation of the strategy used.

Table 2 
Strategies used for the Subtraction Task

Kura Number of BTT COM CB CUP ALG Nexp
 Students in Study

1* 10 5  1 4 (2W) 0  0 0

2* 10 5 (1W) 3 1  0  0 1 (1W)

3* 20 7  9 2 (1W) 0  0 2 (1W)

4 21 7  2 3 (1W) 2 (1W) 2 5

Total 61 24  15 10  2  2 8

*Te Poutama Tau participants
(nW) indicates the number of incorrect solutions

The two most commonly used strategies were bridging through ten and compensation.  These 
strategies require effi cient and fl exible mathematics thinking (Beishuizen & Anghileri, 1998).  Of the 
61 students interviewed, 24 used the bridging-through-ten strategy for solving this problem.  The 
compensating strategy was used by 15 of the students.  It is noted that a signifi cant proportion of 
students from each of the schools demonstrated the use of these strategies.  

The less effi cient counting-back strategy was used by 10 of the students.  These students came from 
each of the kura.  Four of them gave an incorrect solution: two used the counting-up-by-one strategy, 
and the other two used an algorithm.  Of the 12 students who used a counting-up-by-one strategy, 
almost half reached an incorrect solution.  Eight of the students did not divulge their strategy for this 
problem, although most of these students calculated a correct solution.  Of the group who did not 
disclose their strategy, most were from kura 4.

Six of the students were able to offer a second strategy for fi nding a correct solution (see Table 3).  
(Four of these students were from kura 3 and two from kura 4.)  This indicates a desired fl exibility 
of thinking and an ability to employ number sense in a pressured situation.
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Table 3
Subtraction: Two Strategies (as stated by the students)

Names Kura Strategy 1 Strategy 2

K37f72 3 30 – 9 = 21 + 7 = 28 9 – 7 = 2, 30 – 2 = 28

K39m6 3 37 – 10 = 27 + 1 = 28  40 – 9 = 31 – 3 = 28

K46m7 3 39 – 11 = 28 37 + 2 = 39 – 9 = 30 – 2 = 28

K38f7 3 37 – 10 = 27 + 1 = 28 37 – 9 = 28

K61m7 4 37 – 7 = 30 – 2 = 28 * 37 on the top and then you 
    take 9 away from 7 but you cannot 
    do that so you slash the 3 and 
    put 1 on the 7, [that] makes it 17, 
    and then you take 9 away from 17, 
    which is 8, and then you write a 2, 
    and then it’s 28.

K51m7 4 40 – 10 = 30 – 3 = 27 + 1 = 28  37 – 7 = 30 – 2 = 28

* asked for paper to record on.

One such example of this is articulated by K37f7.  

Her fi rst strategy was:
I tango au te iwa mai ..., mai i te toru tekau ... àe, arà ko tèrà te rua tekau mà tahi.

Tàpiri ki te whitu.

(I took the 9 from 30 and got 21.  I added that to the 7.)

Her second strategy was:
... ka tango te whitu mai i te iwa, à, ko te toru tekau, ka tango te rua mai i te toru tekau.

(I took 7 from 9, made 30, took 2 from 30.)

Multiplication Strategies

Only the 44 year 7–8 students in the study were asked to complete the following multiplication 
task:

E hanga motokà ana te kamupene o Hera.  E 4 ngà wìra mò ia motokà.  E hia katoa ngà wìra mò 
te 17 motokà?

Hera has a car manufacturing company.  She needs 4 wheels for each car.  How many wheels 
does she need for 17 cars?

Thirty-six out of 44 students attempted to solve the multiplication problem.  Of these, 29 were able 
to do so correctly.  As with the subtraction problem, the students used a range of strategies to solve 
this problem.  These responses have been categorised into the following strategies:

SPVP: standard place value partitioning, for example, 4 x 17 = (4 x 10) + (4 x 7) = 40 + 28 = 68

DF: derived fact, for example, 4 x 17 = (4 x 10) + (4 x 5) + (4 x 2) = 40 + 20 + 8 = 68.

TT: times twice, for example, 4 x 17 = (2 x 17) x 2 = 34 x 2 = 68 

2 K = kura, 37 = the 3rd group out of the 61 students and the 7th student in that group, f = female, and 7 = year level
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DD: double double, for example, 4 x 17 = (17  + 17) + (17  + 17) = 34 + 34 = 68

TD:  times doubling, for example, 4 x 17 = (2 x 17) + (2 x 17) = 34 + 34 = 68

C4: counting up in fours, for example, (4, 8, 12, 16 ... 68)

ALG: a traditionally taught written procedure

NA: no attempt made or no strategy offered.

Table 4
Strategies Used for the Multiplication Task

Kura Number of    SPVP DF TT DD TD C4 ALG NA
 Year 7–8 Students        

1* 6 0  0  0 0 1 0  1 (1W) 4

2* 5 1  1  1 1 1 0  0  0

3* 12 6  0  0 0 1 0  2  3

4 21 4 (1W) 4 (1W) 0 0 1 5 (1W) 6 (3W) 1

Total 44 11  5  1 1 4 5  9  8

* Te Poutama Tau participants
(nW) indicates the number of incorrect solutions

11 of the students used the standard place value partitioning strategy.  An example of this is:
I took the 7 away, and I just did 10 times 4 equals 40, then I done 4 times 7, which equals 28.  Then 
I added those 2 answers together and got 68.  (K68m8)

The derived-fact strategy was used by fi ve of the students to reach a solution.  Further analysis 
indicates that this group of students was able to make use of known facts that they were instantly 
able to recall.  For example:

Whà whakarau tekau ka puta whà tekau, à, whà whakarau rima ka puta rua tekau, à, whà whakarau 
rua, ka puta waru, à, ka tàpiri èrà mea kia ono tekau mà waru.  (K25f7)

(4 times 10 makes 40, and 4 times 5 makes 20, and 4 times 2 makes 8, and you add those to make 
68.)

Another student, who worked from a fact that she knew, said:
...um, I went 4 times 12 which is 48, and then I just went 4 times 5 is 20 and then added the 20 to 
the 48.  (K65f7)

Variations of the doubling strategy (TT, DD, TD) were used by six of the students.  For example:
I rounded the 17 down to um 15.  I times’d the 15 times 4, times’d 15 times 4, which equals 60.

[How’d you know that equals 60?]

Two 15s equals 30, then two 30s equal 60.

[60 and the 2 that you took off?]

You times it by 4, which equals 8, and 60 plus 8 equals 68.  (K51m7)

Counting up in fours was used by fi ve of the students, all of whom came from kura 4.  The traditionally-
taught written procedure was used by nine of the 44 students, most of whom came from kura 4.  Just 
over half of the students who used the algorithmic strategy were able provide the correct solution.  
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Eight of the students indicated that they did not know how to do the multiplication task and made 
no attempt to do so.  Of the 36 students who did attempt the problem, seven of these provided an 
incorrect solution.  

For the multiplication task, nine of the students shared more than one strategy for fi nding the solution.  
All of these solutions were correct.  This group included three of the students who had also offered 
a second strategy for the subtraction problem.  

Table 5
Multiplication: Two Strategies (as stated by the students)

Names Kura Strategy 1 Strategy 2

K27f8 2 2 x 17 = 34 + 34 = 68 4 x 10 = 40, 4 x 7 = 28,
   40 + 28 = 68

K25f7 2 4 x 10 = 40, 4 x 5 = 20,  4 x 20 = 80, 4 x 3 = 12, 
  4 x 2 = 8, 40 + 20 + 8 = 68 80 –12 = 68

K36m7 3 17 x 2 = 34 + 34 = 68 4  + 1 = 5, 5 + 5 = 10, 
   10 x 17 = 170 ÷ 2
   = 85 – 17 = 68

K37f7  3 10 x 4 = 40, 7 x 4 = 28, 17 x 2 = 34 x 2 = 68 
  40 + 28 = 68

K46m7 3 10 x 4 = 40, 7 x 4 = 28,  * 4 x 7 = 28, 4 x 1 = 4 + 2 = 68
  40 + 28 = 68  

K38f7 3 4 x 10 = 40, 4 x 7 = 28, 17 + 17 + 17 + 17 = 68
  40 + 28 = 68

K610f7 4 4, 8, 12, 13, 14, 15, .... 68 * 4 times 7 is 28, and then you 
    stick the 2 there, and then ... 
    4 times 1 is 4, plus the 2 is 6.

K64f8 4 4 x 7 = 28, 4 x 10 = 40  17 x 2 = 34 x 2 = 68
  28 + 40 = 68

K57f7 4 4, 8, 12 ... 68 * 4 times 7 is 28.  Put the 8 
    down here and the 2 up there.  
    2 and 4 is 6.

* asked for paper to record on

For example, K36m7’s fi rst strategy was:
Um, tekau mà whitu whakarau rua, ka toru tekau mà whà, toru tekau mà whà tàpiri toru tekau 
mà whà, ka ono tekau mà waru.

(17 times 2 equals 34.  34 plus 34 equals 68)

His second strategy was:
Ka taea ki te tàpiri te kotahi i runga i te whà ka rima, kàtahi huri te rima ki te tekau; tekau whakarau 
tekau mà whitu ka tahi rau whitu tekau, kàtahi me hàwhe te tahi rau whitu tekau ka waru tekau 
mà rima, kàtahi tango tekau mà whitu ka ono tekau mà waru.

(You can add 1 to the 4 to make 5, then change the 5 to 10; 10 times 17 makes 170, then half the 170 
makes 85, then take away 17 equals 68.)
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Discussion
It is heartening to see that many of these students seemed to readily make sense of these two word 
problems, given that they had only just met the interviewer, whose Màori language usage they may 
not have been accustomed to.  The students were also isolated from their normal classroom and were 
expected to adjust quickly to an unfamiliar situation.

Of the students interviewed, most were able to successfully complete the problems.  For the subtraction 
task, almost two-thirds of the students used the bridging-through-ten (Thompson, 1999b) and 
compensation strategies (Anghileri, 2006).  The strategies were used by some students from each of 
the kura.  Many students were able to demonstrate the ability to reason from what they knew and 
understood about basic facts and the ways that numbers can be manipulated.  This fl exibility with 
number is an important aspect of developing rich number sense and thereby increases the facility to 
utilise number in different contexts (Anghileri, 2006; Dowker, 2005).

While most of the students could solve the problems presented, some used less effi cient strategies 
that proved to be cumbersome and time consuming for them.  For example, some students from kura 
4 displayed the use of the less effi cient counting-up-in-fours strategy when multiplying, while others 
were able to draw on the more effi cient standard place value partitioning and derived-fact strategies 
(Dowker, 2005; Baek, 2006).  More consideration of and emphasis on pedagogical practices to help 
some students become more effi cient thinkers and manipulators of number may be required.  For 
example, when appropriate, students should be encouraged to multiply rather than to continue with 
repeated addition.  Such connections need to be made more explicit for some learners (Anghileri, 
2006).  This ability to think multiplicatively has implications for developing and appreciating algebraic 
relationships and should therefore not be underestimated (Lamon, 2007; Watson, 2008).

It is interesting to note that some students were able to share more than one strategy to solve the 
subtraction and multiplication problems.  This indicates the fl exibility of being able to use number 
knowledge in different ways and awareness that there can be more than one pathway to a solution 
(Young-Loveridge, 2006).  Zevenbergen et al. (2004) maintain that expecting students to explain, 
listen to, and refl ect on a range of strategies helps them make better sense of the mathematics they 
engage with.  Such thinking is illustrative of current expectations of students’ learning in mathematics 
education (Ministry of Education, 2007, 2008).

Of the 12 students who used a counting-up-in-one or a counting-back-in-one strategy for subtraction, 
almost one-half calculated an incorrect solution.  This indicates that the cognitive demand of these 
strategies predisposes students to make errors as they try to keep track of their calculations.  More 
students made errors when subtracting using this process than those who used alternative methods.  
This confi rms Zevenbergen et al.’s (2004) view that when subtracting more than three items, a more 
effi cient and effective strategy should be employed.

An emphasis on communication is refl ected in recent curriculum documents and support resources 
in New Zealand (Ministry of Education, 1992, 1996, 2007, 2008; Christensen, 2002).  It is noteworthy 
that 41 of the 61 students chose to be interviewed in te reo Màori and were able to express their 
mathematics reasoning clearly and succinctly in that language.  This indicates a confi dence in their 
knowledge and use of appropriate mathematics vocabulary and discourse.  Barton (2008) argues that 
mathematics development is affected by language development and vice versa.  Parallel advancement 
in both of these aspects has implications for students’ ability to learn about and share mathematics 
ideas.  Students who did not share their strategies in this study may not have been able to make the 
necessary connections between their mathematics thinking and the language required to express it.  
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Analysis of the multiplication results from this study indicates that 15 of the 44 year 7–8 students 
were not able to either access the problem or solve it correctly.  Of the seven students who provided 
an incorrect solution, four used an algorithmic strategy.  These students did not appear to fully 
understand the process of manipulating numbers when using the algorithmic procedure (Gilmore 
& Bryant, 2008; Thompson, 1999a).

Eight of these year 7 and 8 students did not seem to have a strategy to solve or even begin the 
multiplication problem.  Given that these students are likely to have been exposed to the process of 
multiplication for at least three years (Ministry of Education, 1992), it is a concern that they appeared 
unable to access and use a mathematics strategy to solve the problem.  Learning about multiplication 
is a complex process, and research indicates that the development of multiplicative thinking has 
proved to be a challenge for many students (Lamon, 2007).  

Although data has been collected from four Màori-medium schools, a limitation of this paper could 
be that these fi ndings pertain to just 61 students in total, only 44 of whom were asked to respond to 
the multiplication problem.  This makes it diffi cult to generalise, but it does give some insights about 
students learning mathematics in Màori-medium settings.  

There seemed to be no signifi cant trends emerging from any one school because students from all 
the schools shared a range of mathematics strategies.  As expected, those students involved in Te 
Poutama Tau were more inclined to use strategies promoted in that project.  It should be noted 
though, that use of those strategies was also apparent in the kura not involved in Te Poutama Tau.  
This illustrates that students may well be able to generate a variety of mathematics strategies without 
formal instruction.  However, overt teaching that promotes effi cient strategy development and number 
knowledge appears to be benefi cial for increasing students’ facility with number.

Conclusion
This study indicates that the majority of students interviewed in Màori-medium settings were able to 
solve the two problems offered to them and articulate their mathematics thinking.  They displayed a 
diverse range of strategies for mental computation for subtraction and multiplication, some of which 
were more effi cient than others.  The process of multiplication appeared to be a challenge for about 
15 of the year 7–8 students.  This is a concern and warrants further investigation.

Many of these students in Màori-medium settings demonstrated that they are developing mathematics 
competency.  Most were able to communicate clearly their ideas in te reo Màori.  Further facilitation 
of their mathematics learning is required to support the use of more effi cient strategies so that they 
can continue to develop more sophisticated ideas in the realm of numeracy.  This is essential if we 
are serious about Màori gaining more equitable access to all the opportunities that the New Zealand 
societal landscape has to offer.

Concluding Comments
It has been a privilege to listen to the mathematics ideas presented by these Màori students.  These 
results indicate that the majority of these students have experienced success in demonstrating a way 
to solve these problems and articulate their thinking.  What are the challenges for those who have 
not been able to do this?  Further research into identifying the barriers preventing the development 
of multiplicative thinking in Màori-medium settings should be explored and acted upon to ensure 
success for all students.
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Furthermore, because we expected students to be able to access and complete these problems, it would 
be enlightening to explore the ways in which year 7–8 students approach more complex mathematics 
problems that encompass a broader range of ideas.  This can only provide further insights into 
students’ thinking and learning of mathematics in Màori medium and contribute to the paucity of 
the knowledge base in this area.

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!
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This 2008 case study follows on from the research carried out in 2007 for the wharekura1 Te 
Poutama Tau2 project with a cluster of kaiako3 now known as Kupenga.  This year’s study included 
an additional cluster known as Waiariki.  The study focused on examining how a facilitator 
fostered and encouraged kaiako networks within professional development in order to support 
effective implementation of teaching and learning based on Te Poutama Tau.  Analysis of data 
gathered through kaiako and facilitator questionnaires and interviews has revealed that kaiako 
are becoming increasingly familiar with the professional development components aimed at 
strengthening content and pedagogical knowledge and developing kaiako capability to sustain 
further development.  Themes from the 2007 study of suitable facilitator characteristics and the 
importance of te reo pàngarau4 were reinforced and developed in the 2008 study.  It is evident 
that kaiako need continued facilitator support to enable them to develop fully-functional kaiako 
networks that can sustain and support their professional growth as kaiako pàngarau5 at wharekura 
level.  

Background
The wharekura Te Poutama Tau professional development and support project, developed as a 
result of recommendations from Trinick and Parangi’s (2007) report about improving conditions 
for kaiako wharekura teaching pàngarau, was piloted in 2007 (Te Maro, Averill, & Higgins, 2008).  
It was designed to cater for the unique working conditions of kaiako wharekura, in which a range 
of challenges impact on pàngarau delivery.  For example, kaiako pàngarau are scattered across the 
country with little access to peer support and knowledgeable coaches and mentors.  Timperley, 
Wilson, Barrar, and Fung (2007) discuss the successes of professional learning through collaborative 
planning and execution that occurs in many secondary school departments (p. 208).  Similar practice 
is often not possible in kura6 because there is usually only one kaiako delivering pàngarau at each 
kura and this kaiako may also be teaching in other curriculum areas across several year levels.  There 
is little professional development available in te reo Màori7 for kaiako pàngarau and little designed 
for kura contexts.  The wharekura Te Poutama Tau was designed and delivered to be responsive to 
kaiako wharekura needs.  

1 Wharekura: Màori-medium secondary school(s)  
2 Te Poutama Tau: numeracy development project for Màori-medium educational settings
3 Kaiako: teacher(s)
4 Te reo pàngarau: the language of mathematics in Màori
5 Pàngarau: mathematics (through the medium of Màori language, customs, and cultural lenses)
6 Kura: school(s)
7 Te reo Màori: Màori language
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Nine kaiako pàngarau working in wharekura in the Hawke’s Bay, Taranaki, Waikato, Wellington, and 
Whanganui regions (Kupenga) participated in the initial 2007 wharekura Te Poutama Tau.  Support 
was continued in 2008 for the Kupenga cluster (ròpù), and a new cluster of 10 kaiako wharekura from 
central North Island (Waiariki) was added.  The wharekura Te Poutama Tau is specifi cally designed 
for kaiako of year 9 and 10 wharekura students (àkonga).

The 2007 study of the wharekura Te Poutama Tau (Te Maro et al., 2008) focused on the usefulness of 
the programme delivery modes (hui, facilitator in-school visits, and video conferencing) and kaiako 
and facilitator (kaitakawaenga) perceptions of the impact of this support on teacher knowledge and 
practice.  The fi ndings section of the evaluation paper included discussion of facilitator characteristics 
identifi ed as essential to the success of the wharekura Te Poutama Tau and of the infl uence and 
growth of te reo pàngarau as an important factor in kaiako and àkonga progress with pàngarau.  
The 2007 kaiako were also starting to informally develop kaiako networks, and the 2008 study was 
set up in part to explore the facilitator’s deliberate attempts to encourage kaiako networks as part of 
the professional development.

Building Teacher Networks

Teacher networks are useful in supporting the growth of teacher knowledge and practice and have 
commonly been used in reform initiatives (Cobb & Smith, 2008; Coburn & Russell, 2008; Timperley 
et al., 2007).  Defi nitions of “teacher network“ or “professional community“ vary, but, according to 
Coburn and Russell (2008), they are typically conceptualised to include dimensions such as “shared 
norms and values, a focus on student learning, social trust, deprivatisation of practice, collective 
responsibility, and collaboration” (p. 4).  Sharing dialogue is also a feature of networks; Timperley 
et al. (2007) argue that the purpose of dialogue is important in developing teacher knowledge and 
practice within their networks.  For example, dialogue may challenge beliefs and support the effi cacy 
of competing ideas, and by adding outside expertise such as the wharekura Te Poutama Tau facilitator 
into the networks and dialogue, new perspectives may be introduced to the group that encourage 
further challenging dialogue.  Timperley et al. also suggest that teacher networks can generate 
collective responsibility for improving student achievement through an analysis of student learning 
outcomes.  They also warn that “... it is possible for teachers to be given generous amounts of time to 
collaborate and talk together, only to have the status quo reinforced” (p. 201).  This underscores the 
need to evaluate the usefulness of focusing on building kaiako wharekura networks.

The 2008 Professional Development Delivery Model

The delivery model of the 2008 wharekura Te Poutama Tau professional development was adapted 
from the fi rst year’s model, using facilitator refl ections.  The 2008 pàngarau professional development 
for both clusters (Kupenga and Waiariki) comprised four new elements and modifi cations to the 2007 
elements.  The 2008 development included: four hui8 (one each term), Internet-based resources and 
interaction, and at least four in-school visits with each kaiako, arranged according to needs.  The 
same facilitator carried out the professional development in both years.  The main change from the 
2007 model was to increase the focus on developing kaiako networks while continuing to provide 
increased opportunities for pedagogical and content knowledge development.  New and modifi ed 
elements included:

• hui (restructured to enhance kaiako ownership).  The facilitator began each hui (for Kupenga and, 
to a lesser extent, Waiariki) by gathering information from the kaiako about what they wanted 
to focus on and how they wanted the hui to be run.  The hui sessions included content-based 

8 Hui: meeting together, usually face-to-face

Fostering the Growth of Teacher Networks within Professional Development: Kaiako Wharekura Working in Pàngarau
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workshops, learning to use WizIQ and the wiki (see bullet points below), Te Poutama Tau and 
its connections to NCEA, the pàngarau learning area in Te Marautanga o Aotearoa (Ministry of 
Education, 2008), and, for two hui, visiting a local wharekura for small-group teaching.  

• a wiki (new element).  All resources from the hui as well as kaiako-selected resources were 
made available through an online store of materials known as a wiki.  

• WizIQ (new element).  This Internet-based professional networking function was incorporated 
to replace the video conferencing used in 2007.  WizIQ was intended to provide kaiako with 
access to virtual hui and workshops that could be run by the facilitator or by kaiako.  

• video (new element). The video footage of kaiako working with their classes was useful in 
allowing individual kaiako to discuss, refl ect on, and critique their work with the facilitator.  

• discussions with tumuaki9 (new element) at each wharekura. 

Methodology 

Research Aims

To build on the 2007 study, the 2008 study focused on the effectiveness of new delivery modes, the 
growth of kaiako networks, and how kaiako took responsibility for planning and leading their ongoing 
pàngarau development.  In the light of the 2007 fi ndings, the 2008 study focused on the question:

How does an effective facilitator support kaiako networks to promote numeracy-based 
teaching and learning of pàngarau? 

The study included investigating the facilitator’s response to the needs of kaiako and students, 
namely, by adapting the design of the 2007 professional development programme and putting 
the revised design into place.  One of the facilitator’s aims for the modifi cations was to assist with 
creating sustainability for Te Poutama Tau by placing more responsibility for the development of the 
programme with the kaiako groups.

Participants

The research participants for the 2008 wharekura Te Poutama Tau study included the facilitator 
and 20 kaiako from 15 wharekura.  There were 124 year 9 and 10 students in the Kupenga cluster 
and 50 year 9 and 10 students in the Waiariki cluster.  The facilitator carried out the professional 
development in both 2007 and 2008.  The kaiako involved were those carrying on from 2007 in the 
Kupenga cluster (four kaiako), new kaiako joining the established Kupenga cluster in 2008 (three 
kaiako), and those in the new Waiariki cluster (nine kaiako).  Four kaiako originally involved in 
the 2007 wharekura Te Poutama Tau did not return in 2008.  All participants in both professional 
development clusters were invited and agreed to take part in this study.  As in 2007, all but two of 
the 2008 kaiako were relatively inexperienced in teaching in wharekura, most had a variety of other 
responsibilities apart from teaching pàngarau, and all but three were not specialist kaiako pàngarau 
(taught only pàngarau).  One specialist kaiako was secondary-trained in mathematics (in an English-
medium setting).  Typically, the participating kaiako wharekura worked in isolation from colleagues 
in the same fi eld because they were the sole teachers of pàngarau in their kura, were geographically 
distant from kaiako pàngarau in other kura, or were teaching in kura that operated according to 
unique philosophical underpinnings.  

9 Tumuaki: principal(s)
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Method

Elements consistent with principles of Màori-centred approaches (Cunningham, 1998) and kaupapa 
Màori approaches (Bishop & Glynn, 1999) were used in this study:

• All aspects of the data gathering were negotiated with the facilitator, who in turn negotiated 
with the kaiako. 

• Participation drew on established relationships (researcher-facilitator and facilitator-wharekura, 
facilitator-kaiako, researcher-wharekura, researcher-kaiako). 

• Steps were taken to establish and maintain relationships (kanohi ki te kanohi10 meetings before 
and during data gathering). 

• The facilitator was integral to data analysis and report preparation. 

• Te reo Màori was an integral part of the interviews, particularly with the Waiariki cluster.  

Data Collection

Data collection included:

• written questionnaires, completed by:

– the facilitator (two questionnaires);

– kaiako at the initial hui, February 2008 (eight completed questionnaires from the Waiariki 
cluster); 

– kaiako at the fi nal hui, November 2008 (15 completed questionnaires from both clusters).

(The kaiako questionnaire is attached as Appendix B, pp. 48–49.)

• facilitator interviews (four in total), two early in the 2008 wharekura Te Poutama Tau and two 
towards the end of the project, with separate interviews focusing on each cluster.  The interview 
questions were a guide, and the interviews were semi-structured.  

• kaiako interviews (three cluster-kaiako interviews in total), which took place at the initial and 
fi nal Waiariki hui and at the fi nal Kupenga hui.  The facilitator was present during parts of the 
kaiako interviews but did not participate.  As in 2007, kaiako chose to be interviewed in their 
clusters rather than individually.  As with the facilitator’s interviews, these interviews were 
semi-structured.  

• facilitator-kaiako interviews regarding the nature of pàngarau in the kura with two kaiako (two 
interviews in total);  

• Te Poutama Tau student data at beginning and end of the year.  Usually, the kaiako collect the data, 
which they send to the facilitator to collate.  In 2007, the data was analysed collaboratively by the 
facilitator and the kaiako.  In 2008, the data was not yet available to do this collaboratively.  

Analysis 

As with the 2007 study (Te Maro et al., 2008), the analysis of data collected from kaiako, the 
facilitator, and students was generative and open.  The research team looked for relationships 
between concepts and ideas that were emerging in relation to the research question.  Themes were 
identifi ed collaboratively by the researchers and then discussed with the facilitator as another means 
of authentication.  The themes were then synthesised to create a story of what occurred for kaiako.  
Illustrative quotes are included in this paper as evidence to support the discussion.  Unless otherwise 
stated, all quotes are from kaiako questionnaires and interviews.  

10 Kanohi ki te kanohi: face-to-face
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Student data from each of the two groups were sent to the facilitator, who collated and analysed them 
separately because the groups were at different points in the professional development.  One group 
had not yet fi nished their fi nal testing, so there was insuffi cient data from which to draw conclusions 
for the year 9 cohort of students.

Results
This paper reports on how each of the identifi ed professional development factors (contextual, 
facilitator characteristics, design and implementation, and te reo Màori) impacted on the professional 
development of kaiako and then comments on the links to kaiako networks identifi ed by kaiako in 
their questionnaire responses.  Student beginning-and-end-of-year Te Poutama Tau data collected 
and analysed by the facilitator informed recommendations for future development of the wharekura 
Te Poutama Tau.  The Waiariki group also contributed to the process after discussing the data.

Contextual Factors

The data indicates that a range of contextual factors exist within wharekura that affect kaiako 
participation in the professional development available and in the development of kaiako networks.  
Kaiako reported that the support systems in wharekura that facilitated this particular professional 
development included support from kura managers, boards of trustees, and whànau11.  These support 
systems released kaiako to attend hui (seven responses), adjusted timetables, and provided space.  
Kaiako reported support factors such as: “getting data from kura teina12 saves us doing interviews” 
(seven responses); a dedicated support person who assisted with planning programmes (one response); 
and support from other Te Poutama Tau facilitators who are working with the kura teina and who 
assist the kaiako wharekura (fi ve responses).  

Factors that impacted negatively on the prioritising, delivery, and administration of Te Poutama Tau 
in participating wharekura were identifi ed by the kaiako.  There were fi ve key contextual factors: the 
range of wharekura activities; the isolation of kaiako; national assessment (NCEA); availability and 
stability of staffi ng; and factors relating to the newness of wharekura as a schooling option.  Further 
details about these factors are described below.

Commitment in other areas such as school camps and cultural events was identifi ed as one factor 
limiting their progress:

You’ve got other stuff to do as well as that – like ...  sport ... and school – balancing what you as 
the teacher want to do and the requirements of the school.  (Kaiako)

Also identifi ed as problematic was the lack of established networks that could allow kaiako to observe 
others’ practice, engage in professional discussions, and reduce their isolation.  Kaiako identifi ed small 
numbers of people who directly or indirectly supported them in their professional role as kaiako of 
pàngarau.  One comment was:

... wanting to observe someone, but it is hard when there are not many around at this level; [not 
being able to] see it in action; it would probably be good if there were previous teachers to share 
the knowledge to other teachers.  (Kaiako)

The facilitator identifi ed the strong pressure on wharekura to maximise opportunities for students 
to gain credits towards NCEA, which resulted in students in some wharekura working for pàngarau 
unit standards in year 9 or earlier.  One consequence, he felt, was that the pàngarau programmes can 

11 Whànau: family, extended family, becoming family
12 Kura teina: Levels 1–2 Màori immersion educational settings, equivalent to year 0–6 or year 0–8 schools in the medium 

of te reo Màori
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become assessment-driven and be in confl ict with the student-centred, data-driven philosophy of Te 
Poutama Tau.  A kaiako comment on the impact of NCEA was:

NCEA is the big focus in the school, and so I have put more of my effort into making sure everything 
is right there and that [the] kura changed the structure so that three times a week the students 
would do Te Poutama Tau and the other two sessions were “book work” to prepare the students 
for NCEA.  (Kaiako)

Another kaiako comment reinforced the perception that NCEA limited their progress with the Te 
Poutama Tau professional development: 

There’s restructuring in the school ... with me not teaching as much in the junior school as I have 
previously, with me focusing more on NCEA.  (Kaiako)

Kaiako and the facilitator identifi ed three types of staffi ng changes as having a negative impact.  
These included: kaiako leaving; kaiako moving out of wharekura and going to kura teina; and 
kaiako changing roles within the wharekura (for example, changing year levels or subject areas).  
One comment was:

We’ve had a level one maths teacher away for 4 to 5 weeks this year, so I have been taking his 
class and we’ve had a reliever in to take my class ... instead of having them fi ve times a week, I’m 
only having them three times a week.  (Kaiako)

Also, most kaiako in wharekura are relatively inexperienced at wharekura level and some are given 
positions of responsibility early in their careers:

... and being HoD, I’ve got to do that [planning] times three – for the other teachers who are teaching 
under me – and I have a young inexperienced year-one teacher.  (Kaiako)

Wharekura are still relatively new schools with changeable environments in which management 
structures may be still evolving.  One kaiako noted a shift in focus:

I haven’t done as big a focus on Te Poutama Tau this year as I have in previous years.  (Kaiako)

Another comment was about the challenge of resourcing, both in terms of staffi ng and physical 
material:  

Sharing the class with three other teachers means having to rearrange the classroom after every 
lesson ... and I am going to get a bigger room next year.  (Kaiako)

In addition to the above points, the facilitator reported a range of factors that he felt constrained 
his actions in fostering the development of kaiako networks.  He felt more constrained regarding 
the amount of time that could be devoted to each cluster due to the need to manage two clusters in 
2008 compared with one cluster in 2007.  He also stated that he could not always support kura at 
critical times (for example, with Te Poutama Tau data collection at the beginning and the end of the 
year) (again, because of a reduction in availability from 2007).  He believed that the greater number 
of kaiako in total presented a greater range of individual issues and increased travel time because 
the wharekura were spread more widely.  The facilitator (like the kaiako themselves) had other 
commitments, in particular, work in English-medium schools, which further limited the amount of 
facilitator time and energy available for wharekura.

Facilitator Characteristics

A key focus of this study was to investigate how a facilitator can promote kaiako networks in order to 
achieve effective pàngarau teaching and learning.  The 2007 research reported facilitator characteristics 
identifi ed by kaiako that made a positive difference to their participation in the wharekura Te Poutama 
Tau and their success in developing their content knowledge and teaching practice.  The facilitator’s 
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view of the professional development in 2008 was that kaiako would be helped to build capacity to 
sustain momentum with Te Poutama Tau through kaiako networks, with support from the facilitator 
only as required.  Refl ections from both years’ studies indicated that four key facilitator characteristics 
and behaviours helped develop kaiako networks.  These were: fi rst, refl ecting ngàwaritanga (see 
below); secondly, refl ecting whanaungatanga (authentic relationships); thirdly, increasing time spent 
with tumuaki on visits to wharekura; and fi nally, enhancing kaiako ownership of the professional 
development through adjustments to its design.  

The term ngàwaritanga was coined by the Kupenga cluster in 2007 in describing the facilitator as 
someone who was ngàwari.  Williams (1975) defi nes ngàwari as soft, supple, moving easily, quick, 
accommodating, kind, obedient (humble).  When the suffi x “tanga” is added to the adjective ngàwari, 
a word to describe a way of being is created.  The 2007 descriptions (Te Maro et al., 2008) included 
facilitator characteristics such as being non-judgmental, meaning that kaiako could take risks without 
worrying about being wrong or belittled.  

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 tènei13.  But actually, you know, 
ka whakanuia i ngà wà katoa ka kitea a ia14...  and he likes maths.  (Kaiako)  (Te Maro et al., 2008, 
p. 32)

The same study describes a facilitator who is an active listener, making it clear that the kaiako is heard 
and understood, and who then presents possible pathways.  The participants in both years talked about 
the facilitator as someone who cares about the students and about the wharekura.  Being adaptable 
has also been a trait of the facilitator noted by kaiako, for example, overcoming the lack of relievers 
by staying and working with a class, being generous in the sharing of resources, and having a vision 
that is close to the vision of kura.  These descriptors indicate that the facilitator was concerned about 
the students and their safety and development and was proactive rather than negative.  Another 
aspect of ngàwaritanga was identifi ed by a kaiako as pertaining to someone who is so knowledgeable 
about their subject that they are able to give control over to the kaiako, knowing when to participate 
and when to step back; they also have the knowledge to ask and answer the right questions.  This 
trait of ngàwaritanga assists in building an environment of trust among the participants, which is 
necessary for developing networks.  Many of these characteristics have also blended in with the next 
trait of whanaungatanga.  

The characteristic of refl ecting whanaungatanga is interpreted as setting up relationships as part of 
the community rather than as an external expert.  The facilitator believed that he went into kura to 
assist with creating a pàngarau culture alongside the wharekura.  The facilitator therefore needed to 
be aware of the individual wharekura cultures, which necessitated fostering authentic relationships 
(whanaungatanga).  In practice, the facilitator needed to get to know the “players” in the kura, their 
beliefs about and attitudes towards pàngarau, their levels of confi dence and competence in pàngarau, 
and their tolerance to “outsider” interference; therefore the fi rst task was to listen and understand:

I’m not going to go into a kura to tell them you must do this, do that, and you must do it by this 
time – this would have an effect of takahi15 on the rangatiratanga16 of the kura and individual 
kaiako.  It is about building trust fi rst.  (Facilitator)

Increasing the time spent with tumuaki on each wharekura visit was a deliberate strategy by the 
facilitator, whose intention was to strengthen the connection of the tumuaki to the Te Poutama Tau 
professional development.  The aim was to provide greater consistency of messages about priorities 

13 Kòtiro me mahi koe i tènei: girl, you should do this
14 Ka whakanuia i ngà wà katoa ka kitea a ia: Every time you see him, he uplifts you.
15 Takahi: tramping or stamping on
16 Rangatiratanga: inherent right to self-govern and control
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for kaiako, so that tumuaki would support what kaiako were doing in terms of resourcing, timing of 
events, release time for monitoring and assessment purposes, and the fi t of NCEA.  

Professional Development Design and Implementation

Through altering the professional development design to enhance kaiako ownership, the facilitator 
wanted to develop the participants’ capacity to eventually take charge of their own professional 
development.  The design of delivery was therefore altered to begin the process of transferring 
responsibility away from the facilitator to the kaiako, as mentioned earlier.  The wharekura Te Poutama 
Tau elements were combined to enable kaiako to work together to evaluate their practice, problem 
solve issues, and collectively plan for pàngarau teaching, an opportunity not normally available to 
these kaiako, given their geographical distance from each other.  An innovation planned for 2009 
was to begin another cluster through the use of seeding strategies rather than the full wharekura Te 
Poutama Tau programme.  In this scenario, kaiako would be involved in a year of preparation before 
they were expected to fully implement Te Poutama Tau in their classrooms. 

The remainder of this section discusses the relative effectiveness of the three modes of delivery: hui; 
facilitator visits to wharekura; and Internet-based delivery.  Kaiako questionnaires indicated that all 
of the professional development delivery modes were useful for developing content and pedagogical 
knowledge.  Ranked from most useful to least useful, the modes were: hui; kanohi ki te kanohi visits 
(including video recordings of facilitator and kaiako practice and discussions based on the videos); 
and lastly, Internet delivery (wiki, then WizIQ).  More detailed comments about each mode in terms 
of the development of kaiako networks follow.  

The design, content, and implementation of the hui facilitated development of kaiako networks.  Hui 
gradually moved from being facilitator-driven to being designed collaboratively by a whole group.  
This change of ownership involved aspects such as setting up group visits for shared pàngarau 
teaching experiences, kaiako planning the 2009 professional development, and making decisions 
about the content and timing of the hui.  

The facilitator found that in-school visits helped develop kaiako networks through: 

• facilitator discussions with the tumuaki to help develop wharekura support for individuals 
and their understanding of the development as a whole; 

• maintaining continuity of the professional development within and across clusters; 

• sharing information and news from visits to other wharekura; 

• discussions of the videos, enabling kaiako to take personal responsibility for identifying and 
making changes to their practice; 

• ensuring that there was consistency between messages from the facilitator and the shared 
understandings across the clusters.

The WizIQ and wiki were intended to help develop kaiako networks and facilitate shared ownership 
of the learning.  They included features such as a collaborative “whiteboard” and the uploading of 
prepared documents and presentations.  The intention of the Internet-based elements was to allow 
the facilitator to communicate with kaiako between hui (usually, to conduct online pàngarau-content 
workshops) and to allow kaiako to set up WizIQ hui independently, thereby enabling them to gradually 
take over the organisation of WizIQ hui and further establishing the kaiako networks.  WizIQ allowed 
kaiako to set up or request instant hui as and when the need arose.  

Most of the WizIQ sessions were planned during kanohi ki te kanohi hui, with the group deciding 
when each session would occur and what the focus would be.  There were approximately nine sessions.  
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17 “... to develop the mathematics register to the highest pinnacles of mathematics; to elevate my own mathematics language, 
so that it fl ows for the students as well; so that students leave who are knowledgeable in the mathematical register – no 
matter which language is used, they understand.”

Attendance at sessions was patchy, with a reliable base of only two to three kaiako attending.  All 
WizIQ sessions were archived, and kaiako unable to attend a WizIQ session were able to access the 
session; some did so.  There was positive kaiako feedback about the usefulness of WizIQ for their 
professional development and its impact on developing networks.  Three kaiako were consistent 
users of wiki and WizIQ.  Some (for example, most of the Waiariki cluster) required assistance and 
support with the technology.  Others were not convinced that it was the best way to engage with 
the professional development or with each other, or that they would be able to fi nd times that all 
kaiako would be free or released (in part due to the lack of available relievers for their classes).   For 
some kaiako, the equipment needed was not available.  During the year, kaiako and the facilitator 
contributed lesson plans, schemes, and learning activities to the wiki space.  The fi ndings indicate 
that further work needs to be done to improve kaiako access to, and use of, the wiki and WizIQ tools.  
About nine WizIQ sessions, usually focused on pàngarau-content topics (for example, fractions, 
proportional reasoning, and algebra), were set up for each cluster during the year, giving kaiako the 
opportunity to discuss these topics online.   The hope was that all the kaiako involved would set up 
their own hui eventually, without involvement from the facilitator.  This would also lead to increased 
leadership responsibility within the group and the growth of sustainability through collaboration 
among them.

The facilitator and kaiako who were videoed saw the videos as a very effective method of effecting 
change in kaiako practice, with several instances of rapid change and modifi cation of practice observed 
as a direct result of video observation and associated discussion.  In the participants’ view, the video 
component of the professional development provided a useful basis for professional discussion about 
practice within individual wharekura.  

Te Reo Maori

The development of te reo Màori and te reo pàngarau was a focus area in 2008 in all modes of delivery.  
Kaiako identifi ed their language growth and the need for continued development of both themselves 
and their students.

Kia whanake tonu te reo pàngarau ki ngà taumata teitei o te pàngarau; kia whakatairanga ake 
i taku reo pàngarau, kia maringi noa mai te reo ki ngà tamariki hoki; kia puta ai ngà àkonga e 
matatau ana ki te reo, me te reo pàngarau – ahakoa tèhea reo, kua màrama17.  

The facilitator identifi ed the need to spend more time on te reo pàngarau in 2009.  

Building kaiako networks through te reo pàngarau occurred through kaiako from the kura having 
others to talk to who speak the same language.  Kaiako mentioned that they were the only ones in 
their kura who talked about Te Poutama Tau and pàngarau at their levels.  The hui allowed them 
to work with other kaiako speaking the same reo and to discuss and grow that reo with each other 
and the facilitator.  

Student Data

The following is a selection of student achievement data from the year 9 and 10 cohort of the Waiariki 
and Kupenga clusters.  There are 85 year 9 and 89 year 10 students represented.  The data was collected 
at the beginning and end of the 2008 year.  The facilitator analysed the patterns of achievement in 
terms of average stage gains.  The graphs illustrate results in all domains.  The numbers are small 
and should therefore be viewed with caution.
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Figure 1.  Data for average stage gains of all students
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Figure 2.  Average stage gains for year 9 students
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Figure 3.  Average stage gains for year 10 students

The fi rst graph (see Figure 1) shows the average stage gains across the two year groups.  The stage 
gains have then been split for year 9 and year 10 to show the difference between the two years.  The 
Waiariki kaiako had the opportunity to collaboratively view the data and make comment.

Waiariki kaiako commented that the range of data presented to them by the facilitator led to 
opportunities to discuss factors that were inhibiting their focus on Te Poutama Tau.  The collaborative 
analysis of the results led to questioning what their next steps could be in discussion with the facilitator 
and other kaiako.  By identifying the areas where the smallest stage gains were made, kaiako were 
able to establish future goals and establish priorities for student learning.  

This type of collaborative work will continue in 2009 because shared discussion of data among kaiako 
can enhance planning, teaching, and learning.  Undoubtedly, as kaiako better understand Te Poutama 
Tau, they will be better able to utilise their networks to discuss and collaboratively plan:  

Ko te pàtai nui mò tàtou hei matapaki ai, he aha ngà take i pèrà ai ngà tamariki, he aha kàore ai 
te nuinga i piki?18  (Kaiako)

Discussion and Conclusions
This paper reports on factors that have created benefi ts and constraints for kaiako progress in the 
wharekura Te Poutama Tau in 2008, including kaiako participation in professional development 
and in the development of kaiako networks.  Supportive structures in kura management include a 
growing pool of support from kura teina.  Kura structures that impact negatively include the transition 
of kaiako out of wharekura or out of the kura.  NCEA was reported as having an impact on the way 
kura focus on pàngarau and the ways that teaching shifts away from a student-centred approach to 
an assessment-centred approach.    

Average Stage Gains Year 10

Domain

Average 
stage gain 
year 10

18 “The big question for us to discuss is what the reasons are for the results looking like this and why most of the students 
did not make higher gains.”
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Kaiako again reported that the facilitator continued to play a positive role in their engagement with 
Te Poutama Tau.  The characteristics described by both clusters as positive to their progress remain 
important.  The facilitator reported that having more kaiako and more or less the same hours to 
deliver meant less coverage, slower collection of data, and less opportunity at the end of the year 
to collaboratively analyse data in order to plan ahead.  Te reo pàngarau and the development of a 
pàngarau register and common language for sharing pàngarau ideas is still a focus and will continue 
to be so.  

The changes and delivery of the wharekura Te Poutama Tau in 2008 refl ected insights gained from 2007, 
for example, video conferencing was replaced with WizIQ, the facilitator made more opportunities 
to talk with tumuaki of kura, and the Waiariki cluster took advantage of the proximity of a kura to 
practice the delivery of lessons and lesson progressions.  The preferred mode of delivery remained 
kanohi ki te kanohi hui, with facilitator visits in individual kura as follow-up.  The WizIQ hui had 
uptake by a small group.  Others faced problems with using the technology and having the right 
tools.  Finding a time that suited the kaiako in the cluster remained an issue.  Video capturing kaiako 
practice was useful for those who used it because they were able to critique their teaching with the 
facilitator to inform future planning.

Alongside the results reported above, other themes emerged over the year in which the study was 
conducted.  These insights are important to include here because they will help shape the next phase 
of the study.  The establishment of a professional development programme dedicated to wharekura 
pàngarau is in itself a success.  This has implications for pre-service training, specifi cally for kaiako 
wharekura.  Through this initiative, kaiako, in enhancing their knowledge and practice, have also 
begun to develop collegial processes across wharekura, although undoubtedly there are more 
challenges ahead in continuing to create effective kaiako networks.  

Facilitator and kaiako responses indicate that the wharekura Te Poutama Tau has shown that 
professional development can be successful within each wharekura as long as it recognises kaupapa 
Màori; that is, it must be consistent with the aims and aspirations of individual wharekura communities.  
This means that implementation is likely to vary from kura to kura.  From these observations, it can 
be concluded that professional development for wharekura needs to be adaptive and able to redefi ne 
and reinvent itself to meet the needs of each individual kura and each individual kaiako, while still 
maintaining the integrity of the overall aim.  A further conclusion consistent with te ao Màori19 is that 
professional development needs to be long term, with the facilitator embedded as part of the whànau 
of the kura.  This challenges notions of sustainability, in which the support for a school would be 
more likely to be based over a set time, for example, where facilitators are supposed to be in a school 
for two years with perhaps follow-up visits for sustainability.  For wharekura, an alternative, more 
culturally responsive approach may be that the facilitator is never able to withdraw because, to all 
intents and purposes, they have become part of the staff and “tangata whenua”20 in respect to the kura 
whànau.  While the facilitator is part of the professional development, it makes no sense for them to 
withdraw from the wharekura because they themselves are an integral part of the sustainability of 
whanaungatanga.  Kaiako commented that the facilitator is part of the whànau; whànau never leave 
– they may go away for a while, but there is a reciprocal relationship that continues in terms of nàu 
te rourou, nàku te rourou, ka ora te iwi21.  This results in kura having facilitators who have attained 
the status of tangata whenua.  In practice, this could mean that the facilitator continues to be present, 
as a colleague, who might not be there as often, but, as a whànau member, is on call when they are 
needed or wanted.

19 Te ao Màori: pertaining to the Màori world/Màori world-view
20 Tangata whenua: those who are now part of the particular place because they have been welcomed and share 

belonging
21 Nàu te rourou, nàku te rourou, ka ora te iwi: with my food basket and your food basket, the iwi can be sustained
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Recommendations
Further possibilities for enhancing the effectiveness of the professional development and further 
developing the kaiako networks include:

• continued facilitator interaction with both existing clusters into 2009;

• supporting kaiako use of Internet systems, and resource sharing and development;

• ensuring that all New Zealand’s kura and schools are able to access the Internet by the funding 
of fi bre-optic cabling to all kura and schools, which is a commitment to ensuring that kaiako 
have access to online kaiako networks quickly and without IT issues.
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Appendix A (Longitudinal Patterns of Performance: Te Poutama Tau) 
Table 1
GEE Analysis: Table Showing Beta and Signifi cance for the Independent Variables for Each Dependent 
Variable  

 Dependent Variable

Independent Addition Multiplication Proportions FNWS BNWS NID Fractions Place Basic
Variable fi nal fi nal fi nal fi nal fi nal fi nal fi nal value fi nal facts fi nal

N =  1816  1447  1468  1815  1815  1736  1466  1816  1816

Year 0.000  –0.256  –0.130  0.010  –0.044  0.089  –0.019  0.021  0.041

Additive initial 0.205  –0.865 *** –0.186 * –0.065  –0.046  –0.048  0.030  0.066  0.161

Multiplicative initial 0.064  –0.594 *** 0.173 * –0.059  –0.047  0.109  0.050  0.091  0.095

Proportional initial –0.093  10.401 *** 0.389 *** –0.093  –0.196  –0.195 * 0.038  –0.055  –0.057

FNWS initial 0.156  0.433 *** 0.032  0.272 * 0.272 * 0.041  0.197 ** 0.069  0.088

BNWS initial 0.012  0.311 * 0.035  0.097  0.166  –0.026  –0.047  0.035  0.104

NID initial 0.004  0.148 * 0.039  0.046  0.021  0.191 * 0.029  –0.00003  –0.110

Fractions initial 0.001  –10.184 *** 0.291 *** 0.021  0.159  –0.048  0.415 *** 0.082  0.049

Place Value initial –0.033  0.752 *** –0.040  0.040  0.016  0.013  –0.005  0.198 ** 0.075

Basic Facts initial 0.126  –0.070  0.080  0.130  0.088  0.082  0.102 * 0.146 * 0.280 ***

Home Language 0.013  –0.361 *** 0.022  0.074  0.018  –0.034  –0.137  –0.023  0.030

Màori Language 0.054  0.444 ** –0.005  0.012  –0.025  0.194  0.223 * 0.161  0.014

Class ID (institute ID)  ***  ***  ***  ***  ***  ***  ***  ***  ***

Gender 00.032  –0.020  –0.022  0.096  0.054  0.013  –0.093 ** 0.028  –0.024

Year by Additive initial 0.022  0.132 *** 0.064 *** 0.039  0.041  0.005  0.020  0.017  0.008

Year by Multiplicative 
initial 0.005  0.142 *** –0.007  0.021  0.020  –0.027  0.002  0.000  0.002

Year by Proportional 
initial 0.029  –0.213 *** –0.022  0.019  0.035  0.041 * 0.010  0.023  0.024

Year by FNWS initial –0.016  –0.094 *** 0.000  –0.014  –0.035  –0.009  –0.031  0.002  –0.002

Year by BNWS initial –0.014  0.010  –0.006  –0.024  –0.008  –0.002  0.019  –0.016  –0.026

Year by NID initial 0.018  0.032  –0.006  0.010  0.013  –0.025  –0.011  0.011  0.022

Year by Fractions initial –0.002  0.192 *** –0.038 * –0.003  –0.029  0.015  –0.019  –0.002  –0.009

Year by Place Value 
initial 0.007  –0.102 *** 0.020  –0.010  –0.005  –0.010  0.009  –0.005  –0.005

Year by Basic Facts 
initial –0.012  0.023  –0.007  –0.016  –0.010  –0.015  –0.013  –0.016  –0.003

Year by Home Language 0.003  0.043 * –0.006  –0.008  0.003  0.010  0.032  0.008  –0.008

Year by Màori Language –0.047  –0.068 * 0.003  –0.049  –0.041  –0.058 * –0.034  –0.056  –0.032

Note: *** p < 0.001;  ** p < 0.01;  * p < 0.05
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Appendix B (Fostering the Growth of Teacher Networks within Professional Development: 
Kaiako Wharekura Working in Pàngarau)

Sample Questionnaire

The Wharekura Project 2008
Questionnaire for Kaiako (October/November)

Note: Spaces for responses have been deleted in this compendium version.

E ngà maunga
E ngà waka
E ngà kàrangaranga maha huri noa o te motu
Tènà rà koutou katoa.
Tènei te mihi kau atu ana ki a koutou i runga anò i ngà pùtaketanga e here nei i a tàtou ki a tàtou.
Arà i tènei wà, ko ngà rangatahi èrà; ko ràtou e whai wàhi ana i roto i tènei ao hurihuri.  
Arà ko koutou anò èrà, e whakapau kaha nei ki te poipoi, ki te àrahi i a ràtou ko ngà rangatahi kia 
ngàwari ai te ara e takahi nei ràtou hei oranga ake.
Nò reira, tènà koutou, tènà koutou, otirà tènà rà tàtou katoa.

1.   What is your current understanding of the aims of the wharekura Te Poutama Tau project?

2.   How have your understandings of the aims of the project changed since you began? 

3.   What is your current understanding of how maths should be taught to students in 
wharekura?

4.   What are your long-term goals for teaching maths in wharekura?

5.   Please comment on your use of the components of Te Poutama Tau:

Frameworks

Diagnostic Interview

Teaching Model

Student data.

6. What do you perceive your needs to be:

(a)  for your mathematics content knowledge?
(b)  for your mathematics teaching strategies?
(c)  for your te reo pàngarau?

7. This programme includes hui, wiki, WizIQ, and facilitator visits.  What do you think is the most 
useful aspect of each of these?
Hui 

Wiki

WizIQ 

In-class modelling by facilitator

Discussion of videoed lessons.

8.  Please put these (hui, wiki, WizIQ, and modelling/video) in order from least useful to most 
useful.

______________   ______________    ______________   ______________   ______________
Least useful Most useful

Please give reasons for your decisions.
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9. What are the biggest challenges in implementing this development?  Please give reasons.

10. What is necessary to support your implementation?  Please give reasons.

11.   List all the people who support you to develop your maths teaching.  List them by their formal 
position in the school community, or by their relationship to you (e.g., whànau), and comment 
on how they support you.  Use extra paper as needed.  

 Position/relationship Type of support

12.   How has the wider kura supported you in this development? 

13.   How do you plan to continue your development over the next fi ve years?

14.   In what ways has school management helped or hindered your ongoing learning in this 
development? 

15.   What are the most signifi cant changes that you have made to your teaching because of Te 
Poutama Tau? 

16.   What other changes would you like to make to your teaching of mathematics? 

17.   Comment on the appropriateness of the mathematics level 1 Achievement Standards and Unit 
Standards for assessing learning supported by Te Poutama Tau.

18.   Are there any other comments you would like to add, for example suggestions for 
improvement?

Answer only if you joined the Te Ròpù Kupenga in 2008

How have the existing members of the group helped you to get up to speed with the development?

Answer only if this is your second year in the wharekura project

Describe any difference between this year and last year.

We would like just a little information about you

What was the last school year level of your own maths study? (e.g., Year 12, Form 6)

How many years have you been teaching in wharekura?

How many years have you taught altogether?

Thank you very much for your assistance in completing this questionnaire.
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