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Achieving a Step Up in Mathematics Education In Primary 
Schooling 

Purpose of Report 

1. This paper provides an analysis of the current state in mathematics education.

2. The paper outlines a strategic response to enable the step up required to
improve outcomes in mathematics, in particular, for Maori students and
Pasifika students.

3. The paper proposes a strategic approach for mathematics education in primary
schooling that builds on what has been achieved during the last ten years.

Background 

Context 

4. Successful participation in a knowledge-based economy and society requires
that all students have the opportunity to achieve highly in reading, writing and
mathematics. Strength in culture, language and identity and a positive sense
of oneself as a learner, together with literacy and numeracy skills, are the
foundation for continuing learning and achievement in the wi_der school
curriculum.

5. Internationally and in New Zealand, achievement in literacy and numeracy,
together with attendance and behaviour, are key predictors of outcomes from
schooling.1 High achievement in mathematics/pangarau from the early years is
a strong predictor of later success in schooling.2

6. In economic terms what happens in education can have powerful effects on
economic growth. 3 A recent analysis of the economic cost of wide disparities in·
educational outcomes pointed out that such disparities impose an economic
cost that is like a permanent national recession.4 The level of cognitive skills,
as measured through performance in mathematics and science, has a large
effect on a nation's subsequent economic growth rate. 5 

1 Wylie, C. et al. (2004). Compelenl Children al I 2. Wellington: MinistJy of Education; Wylie, C. & 
Hipkins, R. (2005). Growing Independence: Compelenl Learners al 14. Wellington: NZCER; Wylie, 
C., Hodgen, E., Hipkins, R., & Vaughan, K. (2008). Competent Learners on the Edge of Adulthood. 
Wellington: Ministry of Education. 
2 Wylie, C. et al. (2004). Competent Children at I 2. Wellington: Ministry of Education; Wylie, C. & 
Hipkins, R. (2005). Growing Independence: Competent Learners al 14. Wellington: NZCER; Wylie, 
C., Hodgen, E., Hipkins, R., & Vaughan, K. (2008). Competent learners on the Edge of Adulthood. 
Wellington: Ministry of Education. 
3Hanushek, E., and Woessman, L. (2008). "The role of cognitive skills in economic development". 
Journal of Economic literature, 46(3), 607-668. 
4McKinsey and Company. (April, 2009). The economic impact of the achievement gap in America's 
schools: S1m111w1y of findings. 
http://www.mckinsey.com/clientservice/socialsector/achievement gap report.pdf 
5 

Hanushek, E., Jamison, D., Jamison, E., & Woessmann, L. (2008). Education and Economic Growth. 
Education Next, 8(2), 62-70. 
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7. In his analysis of the economic value of higher teacher quality, Hanushek
(2010) also draws attention to the consistent relationship between performance
in mathematics and earnings for young workers. These studies suggest that
one standard deviation increase in mathematics performance at the end of 
schooling translates into 10-15% higher annual earnings.6 

Mathematics and Science Taskforce (1999) 

8. The Third International Mathematics and Science Study in 19977 identified the
achievement of New Zealand students as being significantly below the
international means in mathematics. Students performed poorly in number
(place value, fractions, and computation), measurement, and algebra concepts.
As a result the Mathematics and Science Taskforce was established in 1999.

9. The Taskforce highlighted a number of overriding priorities: the need to raise
teachers' and parents' expectations of success; improve the professional skills,
knowledge, and confidence of teachers; provide resources and professional
development for teachers to assist and support them in implementing the
curriculum; and lift Maori students' and Pasifika students' levels of achievement.

Numeracy Development Project (2000-2009) 

10. These priorities provided the strategic focus for the design of the New Zealand
Numeracy Development Project, a major government-funded strategy to
improve the teaching and learning of mathematics in New Zealand schools.
Between 2000 and 2009, 97% of schools participated in the project.

8 

11. The emphasis of the Numeracy Development Project on students'
mathematical thinking and problem solving strategies reflected international
shifts in mathematics education away from drilling students in rules and
procedures (instrumental learning) towards a deeper and more conceptual
(relational) learning and understanding.

12. Such an approach requires that teachers themselves have deep and
connected knowledge and understanding of mathematics. The design of the
project therefore focused on improving teacher knowledge and practice through
professional learning and development opportunities situated in the individual
teacher's classroom.

13. Three interconnected pedagogical tools - the number framework, the
diagnostic interview and the strategy teaching model - focused teacher learning
on the major categories of knowledge identified as important for effective
teaching: knowledge of mathematics, pedagogical content knowledge, and
general pedagogical knowledge. Teachers have consistently identified these
tools as being critical in improving their understanding of students'

6 Hanushek, H. (2010). The Economic Value of Higher Teacher Quality. Economics of Education 
Review (forthcoming). 
7 

Garden, R. (Ed.). (1997). Mathematics & science performance in middle primary school. Results 

from New Zealand's participation in the Third International Mathematics and Science Study (TlMSS). 
Wellington, New Zealand: Research and International Section, Ministry of Education. 
8 

The strategic objectives of the project were: improved student achievement; improved knowledge, 

skills and confidence of teachers; improved achievement of Maori and Pasifika students; and as Te

Poutama Tau developed, Maori language revitalization. 
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mathematical development and their ability to identify students' levels of 
understanding and better respond to students' learning needs. 9 

14. After an extended period of consultation with experts in the Maori medium
sector Te Poutama Tau was established. A partnership model was adopted
and in the early stages of development Te Poutama Tau drew on aspects of
the English medium project. However, the initial evaluation findings highlighted
the critical role of language facility in students' mathematics achievement,
particularly in terms of the dialogue that was possible in classroom settings and
the complexity of language required to engage with the sophisticated thinking
expected at the higher conceptual levels. The design of Te Poutama Tau

incorporates both mathematics and language strands.

15. The Numeracy Development Project's focus on the fine grained detail of
teacher practice in the classroom was challenging for teachers. In-service
teacher educators required a high level of knowledge and expertise to be able
to observe, model and provide commentary and feedback in diverse
classrooms. 10 

16. Professional learning and development opportunities in mathematics have
been provided through the School Support Services for the last ten years.
Each component of the project - for example, Years 1-3; Years 4-6; Years 7-8;
Te Poutama Tau - has been led by a national coordinator. Regional teams of
facilitators are led by regional coordinators.

17. An annual cycle of policy development, implementation and evaluation
facilitated the development and management of the project. 11 

18. The Numeracy Development Project was designed to enable:
• 

• 

• 

• 

• 

• 

schools' access to regionally based professional learning and development 
opportunities and support that responded to the needs of teachers and 
their students as identified through assessment data and classroom 
observation; 
the development of a centrally coordinated but regionally/locally based 
infrastructure to promote and support the development of overall capacity, 
and gain greater leverage over initial teacher education practice; 
the development of leadership in mathematics education across the 
system and the capability of in-service teacher educators/facilitators; 
systematic knowledge building and dissemination; 12

the participation of the wider mathematics community - policy makers, 
academics, researchers, teacher educators and teachers - at all stages -
to establish a strong foundation for sustaining future development; 
the integration of policy development, implementation and evaluation . 

9 Higgins, J. & Parsons, R. (2009). A Successful Professional Development Model in Mathematics: A 
System-Wide New Zealand Case. Joumal of Teacher Education, 60 (3), 231-242. 
10 

Higgins, J. & Parsons, R. (201 I). Professional learning opportunities in the classroom: Implications 
for scaling up system-level professional development. Submitted to Mathematics Education Research 
Joumal, Special Issue. 
11 Higgins, J. & Parsons, R.(2011). Improving Outcomes in Mathematics in New Zealand: A Dynamic 
Approach to the Policy Process. lntemational Joumal of Mathematics and Science Education, 9(2), 
503-522.
12 A full bibliography of over I 00 Numeracy Development Project/Te Poutama Tau evaluative
publications and electronic links to these are available on the New Zealand Maths website 
http://nzmaths.co.nz/annual-evaluation-reports-and-compendium-papers 
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Outcomes 

19. Research and evaluation findings from the project provide evidence of
improved student outcomes and increased teacher knowledge, skills and
confidence in mathematics. The project has significantly influenced classroom
practice and lifted student achievement in mathematics in English and Maori
medium education.

20. In English medium the effect sizes for gains on addition and subtraction at 
primary level, for example, calculated on a national sample across 2003, 2005
and 2007, exceeded d = 0.40. The large sample size (almost one-quarter of a
million students) means that these findings have considerable weight. 13 

21. Students whose teachers participated in the Numeracy Development Project
achieved significantly better in the Trends in Mathematics and Science Study
(TIMSS) than those whose teachers had not.14 The longitudinal findings show
that student achievement gains can be sustained and increased in the longer 
term 15.

22. In Maori medium Te Poutama Tau findings show that overall, the most positive
student progress is linked to the class within a school. 16 

23. The evaluation and research programme 17 has played a critical role in
investigating the project's effectiveness and generating new knowledge about
mathematics education in New Zealand classrooms. The student achievement
data gathered through the project provided an empirical base for the
development of the mathematics levels in The New Zealand Curriculum/Te

Marautanga o Aotearoa and National Standards/Nga Whanekatanga Rumaki
Maori.

24. Although progress has been made a number of important challenges remain.

13 Young-Loveridge, J. (20 I 0). A Decade of Reform in Mathematics Education: Results for 2009 and 
Earlier Years. Findingsfi·om the New Zealand Numeracy Development Projects (2009) Wellington: 
Ministry of Education. 
14 

Caygill, R., & Kirkham, S. (2008). Mathematics. Trends in year 5 mathematics achievement 1994 

to 2006. New Zealand results from three cycles of the Trends in International Mathematics and 
Science Study (TIMSS). Wellington, New Zealand: Ministry of Education. 
15 Thomas, G. & Tagg, A. (2009). The Numeracy Development Projects' Longitudinal Study: How 
Did the Students Perform in Year 7? Findingsfi'om the New Zealand Numerac,y Development Projects 
(2009) Wellington: Ministry of Education. 
16 Trinick, T. & Stevenson, B. (20 I 0). Evaluation of Te Poutama Tau: Maori-medium Numeracy 
Project, 2003-2009. Findingsfi'om the New Zealand Numeracy Development Projects. Wellington: 
Ministry of Education. 
17 Higgins, J. & Parsons, R. (2011). Improving Outcomes in Mathematics in New Zealand: A Dynamic 
Approach to the Policy Process. International Journal of Mathematics and Science Education, 9(2), 
503-522.
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The Challenges 

Student Achievement 

25. Mathematics is a particular challenge for New Zealand. In contrast to relatively
high performance at secondary level where the specialist knowledge of
mathematics teachers is high, average performance at middle primary level
remains below the international mean in the Trends in Mathematics and
Science Study(TIMSS). 18 

26. Some initial reduction in mathematics achievement disparities occurred
between 1994 and 2002. However, the most recent trend data from the
National Education Monitoring Project (NEMP) in English medium schooling
shows persisting disparity for Maori students, and increasing disparity for
Pasifika students in mathematics at Years 4 and 8.

27. The TIMSS shows increasing overall disparities in achievement between 2000 L .. t,• 11,, • 
and 2006. New Zealand's performance at the primary level in this study in
2006/07 was below the international mean.

28. The Programme for International Student Assessment (PISA) 2010 study of 15
year-old students found that New Zealand continued to have a disproportionate
number of students at the lower levels compared to other top and high
performing countries. Maori students and Pasifika students are over
represented at the lower levels. The PISA study also reported that most of New
Zealand's variation in student performance occurs within schools.

29. In addition, recent TIMSS data shows that many New Zealand students do not
experience inclusive, safe, non-racist environments that affirm their cultural
identity, and that Maori students and Pasifika students feel less safe than
students of other ethnicities.

30. In general terms, in English medium settings New Zealand European students
in medium to high decile schools have higher achievement and make greater
progress. 19 Te Poutama Tau has also identified significant differences in
student performance between individual schools and between schools of
different decile ratings.20 

The Demands of the Mathematics Curriculum and National Standards 

31. The revision of the mathematics curriculum documents for English medium and
Maori medium21 involved mathematics education experts and the mathematics
education sector. Unlike previous curriculum documents, these documents are

18 Alton-Lee, A. (fotthcoming). Educational Research and Development (R&D) A Policy Resource for 
Designing and Supp01ting Teacher Professional Development to Improve Valued Academic and Social 
Student Outcomes. In Cambridge Journal of Education, Special Issue. 
19 Young-Loveridge, J. (2010). A Decade of Reform in Mathematics Education: Results for 2009 and 
Earlier Years. Findingsf/'Om the New Zealand Numeracy Development Projects (2009) Wellington: 
Ministry of Education. 
20 Trinick, T. & Stevenson, B. (20 I 0). Evaluation of Te Poutama Tau: Maori-medium Numeracy 
Project, 2003-2009. Findingsji-0111 the New Zealand Numeracy Development Projects. Wellington: 
Ministry of Education. 
21 Ministry of Education (2007). The New Zealand Curriculum. Wellington: Ministry of Education. 
Ministry of Education (2009). Te Marautanga o Aotearoa. Wellington: Ministry of Education. 
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based on research evidence about progressions in students' thinking and 
emphasise conceptual understanding rather than procedural knowledge and 
skills. The curriculum levels reflect research evidence that shows students 
need to be multiplicative thinkers to engage meaningfully with algebra in 
secondary schooling.22 

32. The specification of expectations about achievement and progress in the
mathematics standards23 align with the curriculum documents - both set the
expectation that students will be multiplicative thinkers by the end of year 8.

33. A comparison between the expectations for mathematics achievement at the
end of year 8 in New Zealand and those in the curriculum documents of
systems such as United States and Australia shows that New Zealand
achievement expectations are set later than those systems.

The implications of such documents are that New Zealand students at the end 
of year 8 should idea/ly be working at stage 8 advanced proportional part-whole 
thinking. Only about 12% of year 8 students were advanced proportional 
thinkers by the end of the school year ... Hence, it is very clear that New 
Zealand's Mathematics Standards need to be set at least as high as they 
currently are (Young-Loveridge, 2010, p. 29).24

34. These expectations present a challenge for teachers in primary schooling, in
particular, teachers at the upper primary and intermediate levels. Young
Loveridge (2008)25 found that the challenge presented to teachers' ways of
thinking about and teaching mathematics through participation in the Numeracy
Development Project and the process of changing practice, required a
considerable period of time and energy on the part of teachers as well as
continued support.

Teacher Knowledge, Expertise and Dispositions 

35. Research and evaluation findings continue to highlight the gaps in teacher
mathematical knowledge and expertise, particularly at the upper levels of
primary, and in intermediate schooling. Findings from the Numeracy
Development Project have highlighted the inadequacy of teacher knowledge of
mathematics at Years 6 -8 which is linked to a decline in student achievement
during these years of schooling.

36. For example, the achievement patterns for year 8 students in the Numeracy
Development Project longitudinal study against the mathematics expectations
were different in 2009 from previous years, with a smaller proportion of
students achieving at or above expectation and a higher proportion of students

22 Young-Loveridge, J. (2010). A Decade of Reform in Mathematics Education: Results for 2009 and 
Earlier Years. Findings from the New Zealand Numeracy Development Projects (2009) Wellington: 
Ministry of Education. 
23 Ministry of Education (2009). Mathematics standards for years 1-8. Wellington: Ministry of 
Education. 
Ministry ofEducation (2010). Nga Whanaketanga Riimaki Maori. Wellington: Ministry of Education. 
24 Young-Loveridge, J. (20 I 0). A Decade of Reform in Mathematics Education: Results for 2009 and 
Earlier Years. Findingsfrom the New Zealand Numeracy Development Projects. Wellington: Ministry 
of Education. 
25 Young-Loveridge, J. (2008). Multiplicative Thinking: The Challenge for Teachers of Moving from a 
Procedural to a Conceptual Focus. Findings fi'om the New Zealand Numeracy Development Projects. 
Wellington: Ministry of Education. 
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falling below expectation - these students are, however, performing well in 
mathematics in relation to the national population. 

37. Ward and Thomas (2008, 2009)
26 have demonstrated the relationship between

teachers' knowledge of mathematics and how to teach it and student
achievement, and identify that teacher knowledge in the proportional domain is
concerning.

38. Te Poutama Tau has also highlighted gaps in teacher knowledge and expertise
in pangarau as well as te reo Maori.

39. In addition, teacher dispositions and expectations about student potential, and
capacity to respond to cultural and linguistic diversity, also limit opportunities
for student achievement and success. For example, increased progress has
been made by Maori students where the Numeracy Development Project and
Te Kotahitanga have been combined in secondary schooling settings.

40. Funding support for teachers to undertake approved post-graduate papers in
mathematics and the teaching of mathematics has been set up for primary and
intermediate teachers (METIS Nos 136325 and 444341 refer). In 2011 169
primary teachers have so far registered their intention to undertake papers.
There has been a disappointing response from intermediate teachers in terms
of the opportunity to undertake post graduate study in the middle schooling
area.

External Expertise and System Infrastructure 

41. The effectiveness of knowledgeable expertise available to support teacher
learning and professional practice is a critical factor in teacher and school
change and the development of school based conditions for sustainability.27 In
their consideration of professional development design, Starkey et al. (2009)28 

highlighted the importance of external expertise at all stages of implementing
an educational reform. Similarly, Timperley and Parr (2009)29 in their analysis
of the New Zealand literacy strategy, identified the key role of facilitators in
working with teachers to interpret policy for enactment in classrooms.

42. Early on in the Numeracy Development Project the facilitator was identified as
pivotal in the effectiveness of professional learning opportunities - who
facilitated the professional learning influenced the size of gains for students. 30 

26 Ward, J. & Thomas, G. (2008). Does teacher Knowledge make a Difference? Findingsji-0111 the New 
Zealand Nwnerac,y Development Projects. Wellington: Ministry of Education. 
Ward, J. & Thomas, G. (2009). Linking Teacher Knowledge and Student Outcomes. Findingsji-0111 the 
New Zealand Numeracy Development Projects. Wellington: Ministry of Education. 
27 Timperley, H., Wilson, A., Barrar, H., & Fung, I. (2007). Teacher Professional Learning and Developmenl: Best
Evidence Synthesis //era/ion. Wellington: Ministry of Education. "All studies of professional communities that did 
not lead to improved outcomes for students lacked external input" (p. 203). 
28 Starkey, L., Yates, A., Meyer, L. H., Hall, C., Taylor, M., Stevens, S., & Toia, R. (2009). 
Professional development design: Embedding educational reform. Teaching and Teacher Education, 
25, 181-189. 
29 

Timperley, H. S., & PatT, J. M. (2009). Chain of influence from policy to practice in the New 
Zealand literacy strategy. Research Papers in Education, 24(2), 135-154. 
30 Higgins, J. (2005). Pedogogy of facilitation: How do we best help teachers of mathematics with new 
practices? In H. L. Chick & J. L. Vincent (Eds). Procedings of the 29th annual conference of the 
International Group for the Psychology of Mathematics Education, 3, 137-144. Melbourne: PME. 
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43. Those facilitators who developed teachers' knowledge and understanding so
that they could take an inquiry approach to developing contextually responsive
practice were most successful. Those who facilitated through a more
prescriptive approach created a 'design adherence' mindset in teachers that
did not equip them with the adaptive expertise necessary for greater
responsiveness to and success with student learning. A further weakness of
the 'design adherence' model was that it did not support teachers to develop
the self-regulatory professional skills required to use assessment for
professional inquiry and ongoing improvement. 31 

44. As part of the introduction of National Standards (2010) an increasing
emphasis has been placed on the acceleration of student progress in
mathematics. Exploratory work within the Accelerating Learning in
Mathematics initiative showed that gains in student achievement come from
individual or small group work, sustained effort in the classroom, and an
element of professional learning and development that is well integrated with
that for classroom teaching (See Appendix 1: Exploring Mathematics
Interventions: Summary of Findings). 32 In 2010/11 funding voted in Budget
2009 is allocated to build on this exploratory work ($4.5 million, METIS No
548457 refers) .

45. The Accelerating Learning in Mathematics initiative has highlighted the need to
further develop specialist expertise in mathematics. Two further levels of
support for students with greater needs will be piloted: 30 specialist
mathematics teachers working in 30 schools with students likely to have a need
for long-term support; and external support from 9 regionally-based
mathematics experts to work with those students who are the hardest for
schools to accelerate.

46. In pangarau it is proposed to build on the success of Te Poutama Tau to
develop additional work in number and extend this approach to other pangarau
strands and investigate an extension of the Accelerating Learning in
Mathematics initiative to Maori medium settings ($0.250 million, METIS No
548457 refers).

47. A significant issue for mathematics education in New Zealand is the lack of a
permanent system infrastructure that includes, and continues to build the
capability of, specialist expertise in mathematics and makes ongoing
provision for professional learning and development or intervention
support in mathematics education in English medium and Maori medium.

48. In addition, specific work in relation to professional pathways in
mathematics education - initial teacher education and registration linked
to ongoing professional learning and development - and professional
standards, is required. Variability in curriculum, time allocation, initial teacher
education practice, provisionally registered teachers' readiness to teach
mathematics and processes for the registration of teachers is evident across
the system.

31 
Alton-Lee, A. (forthcoming). Educational Research and Development (R&D) A Policy Resource for 

Designing and Supporting Teacher Professional Development to Improve Valued Academic and Social 
Student Outcomes. In Cambridge Journal of Education, Special Issue. 
32 

Neil, A., Fisher, J., & Dingle, R.(2010). Exploring Mathematics lnterventions: Explorato,y Evaluation of the 
Accelerating Learning in Mathematics Pilot Study. Wellington: New Zealand Council for Educational Research. 
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49. Although the Graduating Teacher Standards establish general standards in
relation to professional knowledge, professional practice and professional
values and relationships their interpretation in relation to mathematics rests
with initial teacher education institutions. Similarly, although the Registered
Teacher Criteria articulate general criteria and indicators related to professional
relationships and professional values and professional knowledge in practice,
there is no specificity about the knowledge and practice necessary to teach
mathematics effectively or guidelines for principals who recommend teachers
for registration. There is also a need to articulate specific criteria for the
approval of mathematics teacher education programmes.

Sufficiency of Resource 

50. Effective Pedagogy in Mathematics/ Pangarau Best Evidence Synthesis
Iteration (2007) draws together research findings about what makes a bigger
difference for diverse learners. The synthesis was selected by the International
Academy of Education (IAE) as the definitive body of evidence in the field of
mathematics internationally. The IAE summaries Effective pedagogy in
mathematics and Te Ako Pangarau Whaihua, have been prepared for inclusion
in the IAE Educational Practices Series.33 

51. In the international foreword to Effective Pedagogy in Mathematics/ Pangarau
Best Evidence Synthesis Iteration (2007) Professor Paul Cobb points out that

The image of effective mathematical pedagogy that emerges from [the] 
synthesis is of teaching as a coherent system rather than a set of discrete, 
interchangeable strategies. This pedagogical system encompasses: a non
threatening classroom atmosphere; instructional tasks; tools and 
representations; classroom discourse (p. x). 

52. The principles of effective mathematics teaching (See Appendix 2) outlined in
the summaries highlight the complexity and the high levels of knowledge and
expertise needed by teachers to improve mathematics outcomes in primary
schooling. In the New Zealand context, teacher dispositions and expectations
about student potential, and capacity to respond to cultural and linguistic
diversity, are also important in the provision of learning opportunities through
which all students can achieve success in mathematics.

53. At the beginning of the Numeracy Development Project provision was made for
12.5 hours of professional development per teacher. In 2004, this provision
was increased to 15.5 hours per teacher at Years 1-6, and to 20 hours for
teachers at Years 7-8.34 The average cost per teacher In English medium
settings was approximately $3000 and in Maori medium, approximately $4,300
per teacher.

54. Every full-time facilitator worked with approximately 90 teachers each year.
Provision was made for the training of facilitators through two national three
day training sessions. In their initial contact with schools, facilitators
emphasized the importance of the principal participating in the project and

33 
http://www. iaoed. org http://www. i be. unesco. org/en/serv ices/pub I icatio n/ education a I-practices. htm I 

34 Other small scale professional development initiatives such as the Early Childhood Primmy Links 
Project (ECPL), Te Kotahitanga and the Literacy professional Development Project that achieved 
particular success in improving the achievement of diverse students involved 20-30 hours professional 
development per teacher. 
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providing professional support for participating teachers. Provision for 
additional facilitator support through visits to schools and classrooms in the 
year following initial participation in the project, was also made. 

55. Such provision was considered sufficient when the Numeracy Development
Project was established, and adjustments were made to elements of
professional development provision during the course of the project. 35 

However, recent research both internationally and in New Zealand, suggests
that the resourcing of the project could have been insufficient to enable
teachers to make the shifts in their practice necessary to respond effectively to
the diverse learning needs of all students in their classrooms. In the scale up
of the project, tensions were evident between the depth required to change
practice and the demand to extend opportunity for schools to participate across
the system.

56. Recent work in the New Zealand context has drawn attention to the nature of
the support required to build on the Numeracy Development Project and
facilitate the process of change in teacher practice that lifts outcomes for Maori
and Pasifika students. Hunter (2007, 2008)36 documented two cases in which
teachers provided challenging and equitable opportunities to learn for the
students in their classes. These teachers supported their students to work
collaboratively in engaging with important mathematical concepts and
developing the skills of mathematical reasoning and argumentation. The
professional learning and development approach that was adopted engaged
teachers in a collaborative process of inquiry into their practice, using a smart
tool, supported by a researcher. 37 These case studies are important because
the teachers involved had already participated in the Numeracy Development
Project but had assimilated the core project ideas into their current practice.

57. Timperley (2011) 38 identifies that the most effective teacher professional
learning and development programmes extend over two to three years. In
discussing the development of an infrastructure for quality teaching that
responds to inequality of educational opportunity, Darling-Hammond identifies
the need for focused investments in teacher preparation and development and
points out that:

A summary of experimental research found that short-term professional 
development experiences of 14 hours or less appear to have no effect on 
teachers' effectiveness while a variety of well-designed content-specific 
learning opportunities averaging about 49 hours over a 6- to 12-month period 
of time were associated with sizeable gains (2010, p. 205). 39 

35Higgins, J. & Parsons, R. (2011). Improving Outcomes in Mathematics in New Zealand: A Dynamic 
Approach to the Policy Process. International Journal of Mathematics and Science Education, 9(2), 
503-522.
36 Hunter, R. (2007). Teachers developing co11111111nities of mathematical inquilJ'· Albany: Massey
University. Unpublished Doctoral thesis. Available from the New Zealand Education Theses database 
at www.educationcounts.govt.nz/goto/BES. 
Hunter, R. (2008). Facilitating communities of mathematical inquiry. In M. Goos, R. Brown, & K. 
Makar (Eds.), Navigating currents and changing directions (Proceedings of the 31 st annual conference 
of the Mathematics Education Research Group Australasia, Vol. I, 31-39. Brisbane: MERGA. 
37 Alton-Lee, A., Pulegatoa-Diggins, C., & Sinnema, C. (2011 ). Draft Case I. Developing communities 
of mathematical inquiry. http://www.educationcounts.govt.nz/goto/BES 
38 Timperley, H.(2011). Presentation to the National Facilitator Training. Auckland, February. 
39 

Darling-Ha111111ond, L. (2001). The Flat World and Education. New York: Teachers College, 

Columbia University. 
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58. Table 1 below provides an overview of current provIsIon to promote and
support student achievement in mathematics and pangarau.

Table 1: Current Provision in English Medium and Maori medium40 

Focus Component 
Mathematics Professional learning and support (School Support 

Services) 
TeachinQ and learning resources 
Curriculum Support 
Accelerating student learning in mathematics 

English Medium Mathematics Total 
Professional learning and support (including School Support 
Services) 
Teaching and learning resources 
Accelerating student learning in pangarau 

Maori Medium Total 

Total 

The Next Phase of Development in Mathematics Education 

59. The challenges outlined in the previous section:

• inequitable achievement in mathematics in schooling;

Funding (pa) 
$6,800,000 

$600,000 

$2,400,000 

$4,500,000 

$14,300,000 

$250,000 

• the demands of the mathematics curriculum and national standards;
• teacher knowledge, expertise and dispositions;
• external expertise and system infrastructure; and
• sufficiency of resource

identify the need to build on what has been achieved through 

• using the evidence of what works for Maori and Pasifika students;
• refocusing our approach on the principles of effective pedagogy identified

through the Best Evidence Synthesis in mathematics, Effective Pedagogy
in Mathematics/Pangarau in every classroom;

• ensuring we have an effective system infrastructure, including specialist
mathematics expertise, to provide the support teachers and schools
require; and

• reviewing current policy settings to ensure that they support high quality
and equitable opportunities to learn mathematics for all students.

60. The comprehensive evidence base developed through the Numeracy
Development Project's research and evaluation studies (n117) is an important

40 
In addition, the primaty Principals' Collective Agreement includes provision for a specific payment 

for Leadership in Literacy and Numeracy of up to $2,000 per annum and a further per annum 
payment (based on entitlement teachers only, as determined in the annual provisional staffing notice).40 

The total value of the allowance paid in 2009 was $5,389,909. This investment has weak 
accountabilities in terms of links with student outcomes. 
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source of direction for the next phase (See Appendix 3: What Do We Know 
About Improving Outcomes for Maori students and Pasifika students in 
Mathematics?). For example, Te Maro, Higgins & Averill (2008) have identified 
features of the school environment, pedagogical approaches and teacher 
dispositions that are important in creating strong achievement gains for Maori 
students in English medium classrooms 

61. The distribution of the International Academy summaries of the Best Evidence
Synthesis in mathematics, Effective Pedagogy in Mathematics/Pangarau and
Te Ako Pangarau Whaihua, at the beginning of term 2 provides an opportunity 
to refocus the mathematics education sector on the evidence about effective 
mathematics teaching linked to outcomes and, in particular, what we know 
about what works for Maori students and Pasifika students. 

62. The redesign of professional learning and development and the associated
procurement process provides the opportunity to reorient resource to address
the challenges identified.

Design Principles and Design Approach for Improving Mathematics Outcomes 

63. Table 2 provides an overview of the evidence based design principles and
design approach needed to address the challenges we currently face in
mathematics education.
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Table 2: Design Principles and Design Approach for Improving Mathematics Outcomes 

What Works 
for Maori & 
Pasifika 

Challenge Evidence Based Design Principles Design Approach 

... 
-

0 (ti 
Inequitable 

achievement in 
mathematics in 

schooling 

• the principles of effective pedagogy in I • elements of PLD design attend to: 
instructional quality in mathematics41 

use of cognitively challenging tasks 
grouping practices 

.... U) 

U) ·;;; "C �- C
U) ,;;""

t: Cll ;;:,, 0 Cl) C') Cl) 0 
:: "C t: -5 a:; 
�,;l:C Cll.O 
.C:Cl> U�>, 
:;:ns�C.ca _ ..ll:: ..., c.E0 

·- ns !<=-
E(l)C/)00) 

u (ti - t: ::::s 
t: ll. ::a ·c: Cl) 
Cl) "C Cl) ... 

Cl) 

"C t: .c: (ti Cl) 
·;;;: ns Cl) � Cl) 
Cl) ·;: .c: 

-
Cl) 0 -

.c: ,ns 
I- 2

• 

• 

• 

mathematics/pangarau drive practice in every 
classroom 
teachers pay attention to the socio-cultural context for 
learning and respond to cultural and linguistic
diversity within their classrooms 
mathematics classrooms operate as communities of
mathematical inquiry 
parents and whanau are involved in their children's
mathematics learning • 

• 

responding to cultural diversity 
- responding to linguistic diversity
- family/ whanau engagement in mathematics

learning 

opportunity for principals and pedagogical leaders to
participate in workshops Leading Learning in 
Mathematics linked to the national distribution of 
International Academy summaries of the Effective
Teaching in Mathematics/Pangarau Best Evidence 
Synthesis 

use of BES mathematics case for in depth professional
__karning and inquiry42 

- learning network initiative 

41 Hunter. B. (2011). Instructional quality enables students to develop: conceptual understanding of key mathematics ideas; procedural fluency in a range of domains; 
increasingly sophisticated forms of mathematical reasoning; the ability to communicate mathematical reasoning effectively by using and making connections between 
multiple representations. 
42 Alton-Lee, A., P_ulegatoa-Diggins, C., & Sinnema, C. (2011). Draft Case I. Developing communities of mathematical inquiry. 

I http://www.educat1oncounts.govt.nzJgoto/BES 
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Demands of the 
mathematics 

curriculum and 
national standards 

Teacher 

knowledge, 

expertise and 
dispositions 

• teachers have the adaptive expertise necessary to 1 • Summer School Effective Mathematics Practitioners
enable and support conceptual learning and programme
understanding

• development activities and tools focus on areas of 1 • 
greatest need in terms of teacher knowledge and

Publishing programme? Smart Tools?

pedagogy and student outcomes I • Refine and expand Accelerating Student Learning in
Mathematics • students making inadequate progress have access to an

effective system of interventions (15-20%)

• teachers have opportunity to develop the knowledge,
expertise and dispositions necessary to teach
mathematics effectively

• teacher mathematics knowledge issues are addressed
through support for further study/post graduate
diploma in middle schooling

• development of guidelines for the teaching of
mathematics linked to research based principles in
Effective Teaching in Mathematics/Pangarau Best
Evidence Synthesis: coherent presentation and
exemplification of mathematics knowledge and
pedagogy to support effective teaching linked to
student outcomes

• develop support guidelines for the provisionally
registered teachers

• Teaching with Agency: Making a Difference for Every
Student workshop programme43 

• Responding to Linguistic Diversity workshop
programme

• How do we OrJ!anise access to PLD?

43 This workshop programme will draw on the New Zealand evidence base that demonstrates how teachers can accelerate the learning of Maori students, Pasifika students 
and other diverse learner groups and engage participants' theories about cultural and linguistic influences on student learning and enables them to adopt and action a position 
of agency in improving outcomes for those learners currently underserved by the schooling system 
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External expertise 
and pedagogical 

leadership 

System 
infrastructure 

Sufficiency of 
resource 

Research & 
Development 

• 

• 

• 

external expertise is characterised by an inquiry I • 
approach 
there is a deliberate, in depth approach to building 
capability of external expertise and in-school 
leadersb i p/ coaching 
teachers and schools have access to specialist expertise 
in mathematics and knowledgeable expertise within the I • 
school context 

• 

Set requirements for mathematics facilitators - In
Service Teacher Educator qualification - Masters level 
(6 papers):coaching and mentoring; applied facilitation 
skills; professional leadership and inquiry based 
practice; communication and relational skills; research 
methods; research project 
Specialist Expertise qualification with in-context 
mentoring 
What else? I 

• an effective system infrastructure provides schools and
teachers with the challenge and support required

How do we structure provision? 

What positions? Roles and responsibilities? 

I • resource is focused on lifting performance and I • focus on the levels of schooling and teacher expertise 
where we know there are weaknesses - years 3-6 and 
years 7-8 in low to medium decile schools with poor I 

• 

• 

I : 

addressing disparity 
resource is focused on areas that evidence shows makes 
the biggest difference in terms of student outcomes 
resource allocated is sufficient to achieve the outcomes 1 • 

sought • 
leaders, in-service teacher educators and teachers have •
access to the tools necessary to be effective in their 
contexts of practice 
systematic knowledge building & dissemination in I • 
mathematics across the system is supported 

student outcomes in mathematics -;-- Y ,- c--. , :) 
time 
Set up Teach NZ scholarships for different roles 

Specific research focused on effective teaching in 
mathematics for Maori students and Pasifika students 

• Fund an Institute for Mathematics Education to
administer an ongoing national fund to promote and
support classroom focused research and practitioner
research in mathematics education
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Policy settings • expectations/standards for mathematics teaching are Articulate 
clearly articulated Graduating Teacher Standards in mathematics 

Teacher Education Curriculum in mathematics 
Registered Teacher Criteria in mathematics 

Specify 

Qualification requirements for different roles 

I 

What We Know about What Works for Maori Students and Pasifika Students In Mathematics in English Medium Settings 

Creating Strong Achievement Gains for Maori Students in English medium Classrooms (Te Maro, Higgins & Averill, 2008) 

Pedagogy 
• supports for student talk in teacher led groups
• reframing achievement grouping
• opening the classroom to parents/caregivers
• making personal connections
• priority given to relationship building
• developing shared responsibility for learning
• providing students with choices

Teachers 
• personal commitment to raising achievement
• a culturally responsive orientation
• perseverance in working towards success
• consistency in relationships
• openness to different ways of thinking about and doing things
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Creating Strong Achievement Gains for Maori Students: Features of the School Context (Higgins, J., & Averill, R., 2010) 

Goal Setting and Monitoring Maori Student Achievement 

• leadership by the principal in terms of the focus on Maori student achievement
• a collegial, mutually supportive, and comfortable dynamic
• focus on continual teacher development
• targeting Maori student achievement - discussion of specific identified students, including those at risk, (to indicate that student

achievement was seen as a shared responsibility)
• setting timeframes for the achievement of goals I • reflection on what worked well and why in terms of teaching strategies that worked well for Maori students
• in depth understanding of the Numeracy Development Project (for instance, through making links to Ministry of Education targets,

numeracy guidelines and resources)
• individual teachers have depth of knowledge about students and mathematics pedagogy

Maori Student Achievement Data is the Starting Point for Discussion and Action j 
• examination of school-wide data in meetings is a regular school practice
• the examination of data is sustained over a long period of time
• a simultaneous focus on individual students and on Maori students as a group
• data-focused meetings are organised at school, syndicate and individual teacher level
• teacher ownership of the data is actively generated
• student achievement is discussed with parents

Creating a Culturally Responsive School Environment 

• active engagement with Maori students' families/whanau
• engaging parents in activities students experienced in mathematics - the "whanau action group" involved teaching parents how to play

maths games with their children and sending packs home.
• integration of te reo and tikanga into classroom and school activities 1 
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Developing Communities of Mathematical Inquiry (Alton-Lee, Pulegatoa-Diggins & Sinnema, 2011)
I The case shows the importance and benefits of developing a genuine learning community within the peer culture. 

This case describes how two teachers worked to develop classroom learning communities in which students learned to engage with the 
teacher and each other in mathematical inquiry, reasoning, and argumentation. The effect sizes for the gains in both classes were very large: d
= 2.39 for Ava's class and d = 2.53 for Moana's class. 

Both teachers had previously engaged in the Numeracy Development Project (NOP) but had adapted what they learned to fit with their 
traditional practices. Through inquiry into their own practice and the use of a smart tool, supported by a researcher, the teachers were able to 
build on what they had learned in the NOP and transform the ways in which their students interacted and participated. These changes, in turn, 
accelerated the students' progress in terms of academic achievement and self-management. 

Mathematical Language and Pasifika Students (Irwin, K., & Britt, M., 2005; Irwin, K., & Woodward, J., 2006). I 

• learning to engage in mathematical discourse is important in enabling equitable access to cognitively challenging opportunities to learn

Family/ Whanau Engagement in Mathematics Learning I 

Longitudinal data reported in the School Leadership BES reveals a negative association between parent help with mathematics homework and 
student achievement. When parents inadvertently pressure their children help can be negative but when parents support their children's 
learning help can be positive. Overseas evidence reveals that when families play and enjoy mathematical (e.g. board) games this has more 
positive effect on achievement than other any other form of mathematics homework help. School provision of mathematical games libraries 
and support for parents and whanau can be critical to homework succeeding. 

The Importance of Transitions (Bicknell, B., & Hunter, R., 2009; Bicknell, B., Burgess, T., & Hunter, R. 2010). I 

• peer support, friendships and group membership identified by students as important
• Maori students and Pasifika students expressed anxiety at the expected increase in challenge - difficulties experienced in sustaining

commitment to mathematics learning - less positive intermediate schooling experiences
• reassessment and consequent delay in grouping and teaching can result in too much challenge or insufficient challenge I• a sense of cultural and mathematical identity is important 1 
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Te Kotahitanga 

In the New Zealand context there is a long history of inequitable teaching of Maori students, (for example, fewer teacher interactions, less
positive feedback, underassessment of capability and a lack of intellectual challenge).44 Professional development for teachers and leaders
therefore needs to include specific aspects to improve outcomes for, and with, Maori learners such as: 

• rejecting deficit assumptions and expectations about Maori student potential, achievement and success; l • recognising cultural knowledge and connecting learning to the cultural contexts in which students are socialised;
• providing opportunity to engage in intellectually demanding subject matter, higher order thinking and substantive discussion;
• giving Maori students relevant, focused feedback and working with them to set challenging goals;
• building culturally responsive relationships and interactions; and
• creating more open, interactive learning environments that include and engage Maori students.

Te Kotahitanga is a research and development initiative focused on improving the quality of teaching for Years 9 and 10 Maori students through 
professional development and leadership. Te Kotahitanga was developed by the Maori Education Research Institute at the University of 
Waikato and Poutama Pounamu Research and Development Centre, a unit within Group Special Education. 

The features of Te Kotahitanga that enable teachers to address the problem of inequitable teaching for Maori students include: 

• challenging teachers' assumptions about their Maori students and classroom dynamics using students' voices to tell what it is like to
be Maori at school;

• gathering data about how the classroom dynamic operates for Maori students and the provision of feedback about students' inclusion
and engagement to individual teachers;

• teachers learning to develop culturally responsive relationships with Maori students that enable them to participate and engage in
learning;

• skilled facilitators working with teachers in classrooms and across the school; and 1 
• leadership development and the alignment of resources to support change over time.

Schools where the programme has been successful show the following changes: 

44 Alton-Lee, A (2008). Designing and Supporting Teacher Professional Development to Improve Valued Student Outcomes. Invited paper presented at the Education of Teachers Symposium
at the general Assembly of the International Academy of Education. Limassol, Cyprus, September 2008. 
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• school leaders take ongoing active leadership for improvement and the climate of their schools improves, leading to better social and

achievement outcomes;
• schools and teachers improve classroom practice and develop the conditions for sustaining change with the support of, and challenge

from, high quality facilitators;
• teachers cultural belief systems are challenged and they are supported to take agency for improving Maori student achievement,

establishing effective relationships with Maori students, providing more challenging learning tasks and better feedback about next

learning steps;
• Maori students' truancy levels reduce and their engagement in learning increases;
• Schools engage in discussions about Maori student learning not behaviour and thus make decisions about student learning on the

basis of reliable data across the curriculum;
• students are able to negotiate their learning with their teachers and therefore enjoy better relationships with their teachers and learn more

effectively. As an outcome of their engagement in learning they see themselves as achievers who will be successful in achieving future
goals; and

• parents and whanau report a positive impact on their children's social, cultural and educational outcomes, compared with their own
school experiences.

A number of issues and challenges have been identified through the research process. They include: 
I 

• building and sustaining ownership and commitment of the whole school to the programme with particular emphasis on learners'
families and whanau;

• ensuring effective leadership and advocacy for the programme by the principal, senior leadership and boards of trustees both within
the school and wider community;

• challenging some teachers' reluctance to become involved in the programme;
• developing and maintaining quality programme facilitation in schools. This includes the need to recruit and train effective school

facilitators, provide consistent external facilitation support and to prioritise the Te Kotahitanga programme within the school;
• maintaining the momentum over the life of the programme where there are changes in staff, leadership and school facilitators;
• increasing capability and capacity in schools to gather and use the range of attendance and achievement data required for effective

implementation
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Appendix 1: Exploring Mathematics Interventions: Summary of Findings 

Achievement 

Achievement levels have increased. The majority of students gained at least one 
numeracy stage as measured by NumPA. This included overall gains in areas such 
as knowledge of fractions even though they were not a target area of many schools. 
Overall PAT:Mathematics scores have also increased by an average of eighty 
percent of a year's growth over the ten weeks of the intervention. This indicates 
growth not just in the specific target areas of mathematics but more widely, including 
in the Geometry and Measurement, and Statistics strands. A relatively large shift in 
achievement for Pasifika students was seen, and reasons for this should be explored. 
While Maori students made smaller gains than other groups, they still gained an 
average of forty percent of a year's growth in the ten weeks. 

Major reasons identified by teachers and facilitators for shifts in achievement 
included: 

• lessons that were well structured, regular, consistent, and made effective use of
equipment;

• lessons that addressed deficits in knowledge as well as in strategies;

• group work which allowed focussed, safe environments where individuals could
be actively involved, take risks, and have their needs addressed;

• teachers who were motivated, caring, and reflective;

• teachers with the necessary pedagogical content knowledge through professional
development(PD) and input from the facilitators;

• an emphasis on memory of basic facts, and on the language of mathematics;

• coherence of the programme within the school;

• increased student confidence and self-efficacy, leading to more success in
mathematics; and

• high levels of support from the home.
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Of these, the emphasis on memory and mathematical language; the increased 
confidence and self-efficacy of students; and high attendance and engagement were 
features of schools with strong gains in achievement. On the other hand, low 
attendance, lack of self-belief, or behaviour issues as well as lack of continuity or 
communication within schools were associated with schools which showed no shift or 
negative shifts in achievement (as measured by PAT: Mathematics). 

Attitudes 

Student attitudes towards mathematics have become somewhat more positive 
overall. This change is far less marked than the improvement in achievement levels. 
Numbers of students showed no change in their attitudes towards mathematics (as 
measured by the student survey), and some showed a decline. Significantly fewer 
students reported feeling that "mathematics confused them". Attitudes towards 
school in general or ways in which students learn have remained static. 

Major reasons identified by teachers and facilitators for positive shifts in attitude 
were: 

• the relationships between teachers and students, including the safe nature of the
small group, and the valuing of students' voice;

• support from home; and

• experiencing and celebrating success in mathematics.

Sustainability 

Overall, teachers and facilitators were optimistic about students sustaining their 
learning from the intervention as a result of changed self-belief, increased confidence, 
and overcoming learning barriers. They identified the following conditions that would 
be needed for the gains to be retained: ongoing student monitoring, continued 
alignm_ent with their classroom work, revisiting learning, and ongoing professional 
development for teachers. Some teachers had already noted evidence of sustained 
learning well after their intervention, though this was over a relatively short time 
frame. A longitudinal study or continued follow-up of these students would be needed 
to monitor long-term gains. 
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Appendix 2: Effective Teachers of Mathematics 

Effective teachers of mathematics: 

• develop caring classroom communities that are focused on mathematical goals
help develop students' mathematical identities and proficiencies;

• provide students with opportunities to work both independently and
collaboratively to make sense of ideas;

• plan mathematics learning experiences that enable students to build on their
existing proficiencies, interests and experiences;

• understand that the tasks and examples they select influence how students come
to view, develop, use, and make sense of mathematics;

• support students in creating connections between different ways of solving
problems, between mathematical representations and topics, and between
mathematics and everyday experiences;

• use a range of assessment practices to make students' thinking visible and to
support students' learning;

• are able to facilitate classroom dialogue that is focused on mathematical
argumentation;

• shape mathematical language by modelling appropriate terms and
communicating their meaning in ways that students understand;

• carefully select tools and representations to provide support for students'
thinking; and

• develop and use sound knowledge as a basis for initiating learning and
responding to the mathematical needs of all their students.
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Appendix 3: What Do We Know About Improving Outcomes for Maori 
Students and Pasifika students in Mathematics? (See also 
www.nzmaths.co.nz and NZ Theses www.nzcer.org.nz/default.php?products id=1816) 

2003 • Higgins, J. (2003). Views of Active Learning in Low-decile Schools. An Evaluation of the
Advanced Numeracy Project 2002. Welington: Ministry of Education.

• Christensen, I. (2003). An Evaluation of Te Poutama Tau 2002. Wellington:_Ministry of
Education.

2004 • Christensen, I. (2003). An Evaluation of Te Poutama Tau 2003. Wellington: Ministry of
Education.

2005 Findings from the New Zealand Numeracy Development Projects 2004. Wellington: Ministry of 
Education. 
• Irwin, K., & Britt, M. (2005). A Snapshop of the Discourse Used in Mathematics where Students

are Mostly Pasifika.
• Higgins, J., with Parangi, M., Wilson, R., & Klaracich, Y. (2005). Effective Teaching Strategies for

Maori Students in an English-medium Numeracy Classroom.
• Trinick, T. (2005). Te Poutama Tau: A Case Study of Two Schools .
• Higgins, J. (2005). Equipment-in-use in the Numeracy development Project: It's Importance to

the Introduction of Mathematical Ideas.

2006 Findings from the New Zealand Numeracy Development Projects 2005. Wellington: Ministry of 
Education. 
• Irwin, K., & Woodward, J. (2006). Advancing Pasifika Students' Mathematical Thinking .
• Trinick, T. (2006). Te Poutama Tau: A Case Study of Two Schools .

2007 Findings from the New Zealand Numeracy Development Projects 2006. Wellington: Ministry of 
Education. 
• Hawera, N., Taylor, M., Young-Loveridge, J., & Sharma, S. (2007). "Who helps me learn

mathematics and how?": Maori Children's Perspectives.
• Fisher, J., & Neill, A. (2007). Exploratory Study of Home School Partnership .

2008 Findings from the New Zealand Numeracy Development Projects 2007. Wellington: Ministry of
Education.
• Hawera, N., & Taylor, M. (2008). Maori and Mathematics: "Na te mea he pai mo to roro!"

(Because it's good for your brain!)
• Te Maro, P., Higgins, J., & Averill, R. (2008). Creating Strong Achievement Gains for Maori

Students in English- medium Mathematics Classrooms.
• Fisher, J., & Neill, A. (2008). Evaluation of Home-School Partnership: Numeracy .

2009 Findings from the New Zealand Numeracy Development Projects 2008. Wellington: Ministry of
Education.
• Hawera, N., & Taylor, M. (2009). Some Strategies Used in Mathematics by Maori-medium

Students.
• Bicknell, 8., & Hunter, R. (2009). Explorations of Year 6 to Year 7 Transition in Numeracy .

2010 Findings from the New Zealand Numeracy Development Projects 2009. Wellington: Ministry of 
Education. 
• Hawera, N., & Taylor, M. (2010). Maori Students' Views on Mathematics Equipment.
• Higgins, J., & Averill, R. (2010) Actions taken in Two Schools in Which Maori Students Achieve

Well in Numeracy.
• Bicknell, 8., Burgess, T., & Hunter, R. (2010). Explorations of Year 8 to Year 9 Transition in

Mathematics.

2011 • Alton-Lee, A., Pulegatoa-Diggins, C., & Sinnema, C. (2011). Draft Case 1. Developing
communities of mathematical inquiry. http://www.educationcounts.govt.nz/goto/BES 

• Neil, A., Fisher, J., & Dingle, R. (2010). Exploring Mathematics Interventions: Exploratory
Evaluation of the Accelerating Learning in Mathematics Pilot Study. Wellington: New Zealand
Council for Educational Research.
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Appendix 4: Theory of Action for System Change (TASC) 

64. The Theory of Action for System Change (TASC) 45 below above draws on
the evidence of system reform efforts in England and more recently in Ontario
and includes six components: direction and sector engagement; capacity
buidling with a focus on results; supportive infrastructure and leadership;
managing the distractors; continuous evaluation and inquiry; and two-way
communication. 46

Two-Way 
Communication 

Managing the 
Distractors 

Direction and 
Sector Engagement 

Capacity - Building 
With a Focus on 

Results 

Supportive 
Infrastructure and 

Leadership 

65. Successful system reform requires having a clear overall picture of the
purpose, nature and rationale of the reform. Governments need to select a
small number of critical ambitious goals and focus on achieving these in
partnership with the education sector. System leaders should strive for a
blended, simultaneous top down/bottom up approach that provides top-down
direction and investment with bottom-up capacity building.

45 Fullan (2008) defines a themy of action as a way of understanding the world that identifies insights 
and ideas for effectively improving it. An effective theory of action must meet three criteria: the ideas 
can address a whole system (systemness); the theory makes a compelling case that the use of the ideas 
will result in positive movement (movement); and the theory must tap into and stimulate people's 
motivation (motivation). Good theories of action travel well to other problems and jurisdictions. 
46 Fullan, M. (2009). Have Theo1y, Will Travel: A Themy of Action for System Change. In 
Hargreaves, A., & Fullan, M. (2008). (Eds.) Change Wars. Bloomington: Solution Tree. 
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