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This paper describes some of the effects of two in-service interventions for beginning teachers 
and teachers new to the materials and approaches of the Numeracy Development Projects (NDP).  
One was a university course focusing on the mathematics knowledge necessary for teaching, with 
associated in-class work, and the other was a School Support Services contracted delivery of a 
numeracy “pick-up” programme.  The main focus of the fi rst was on further developing the personal 
mathematics of participating teachers in conjunction with an introduction to the NDP, while the 
second focused on the various aspects of the NDP and developing an overall understanding of 
what it required of teachers.  While both the university course and the pick-up programme used 
particular teaching approaches, there were a number of common delivery elements, one of which 
was in-class support.  The researchers evaluated participants’ perceptions of the usefulness of 
the intervention and the aspects they most valued in their learning.  The participants found both 
programmes to be of value and helpful to their learning.  However, there were differences in 
the specifi c aspects valued in each programme, and this has implications for the nature of future 
pick-up programmes.

Introduction 
Since their beginnings in 2000, a key aspect of the Numeracy Development Projects (NDP) has been 
the development of teachers’ professional capability with regard to teaching mathematics through a 
programme of professional development.  This was initially provided to teachers when their schools 
were involved in the fi rst phase of the implementation, which aimed to deliver the NDP to all New 
Zealand primary schools.  By 2008, most primary schools had been involved in this professional 
development.  In the early years of the NDP, the professional development was delivered initially to 
all the junior-syndicate teachers in a primary school and then, when that was completed, to all the 
senior-syndicate teachers.  From then on, it was delivered to all teachers at a primary school at the 
same time. 

As the initial phase neared completion in 2008, the NDP moved into a new phase, with a major focus 
on developing sustainability by providing longer-term, in-depth work with schools.  In this new phase, 
all schools are being “revisited” by SSS to provide a three-year ongoing professional development 
programme based around school needs in numeracy that have been identifi ed by both the school and 
SSS.  A suggested focus for this new work relates to improving teachers’ content knowledge, which 
has been acknowledged both nationally (Ward & Thomas, 2007) and internationally (for example, 
Ball, Thames, & Phelps, 2008) as being weak.  However, it is not yet clear how this particular focus 
may best be addressed.

However, throughout the initial phase, teacher mobility and the employment of new, provisionally-
registered teachers meant that some teachers at schools where the NDP had been implemented had 
not been exposed to the NDP’s professional development.  In cases where there was a complete 
staff turnover over a short period, none of the staff currently at a school might have received NDP 
professional development, even though the school had been involved previously.  

To meet the needs of these teachers on an ongoing basis, a different form of intervention from the 
whole-school model used generally within the NDP was required, and so “pick-up” programmes 
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were developed.  These were provided through School Support Services (SSS) centres around the 
country and had a local fl avour, refl ecting the attitudes and experiences of the individual facilitators 
at each centre.  Ongoing funding for pick-up programmes has become a stable feature of the Ministry 
of Education’s NDP funding in recognition of the fact that, each year, a signifi cant number of “new” 
teachers will require induction into the NDP.

In South Auckland, the Manurewa Enhancement Initiative (MEI) school cluster, funded by the 
Ministry of Education, developed their own pick-up intervention, combining a university course 
that had a content component with an enhanced pick-up programme that used SSS facilitators.  This 
intervention built upon the previous involvement of The University of Auckland with MEI, in which 
the university provided professional development support for the MEI programme, whose goal was 
the development of “expert teachers” in mathematics.  

This paper reports on teachers’ evaluations of aspects of both the MEI and the SSS interventions. 

Method

Participants 

Participants for this study were drawn from two groups of teachers.  As part of the professional 
development being offered through the MEI (a large-scale project designed to raise student 
achievement in schools in the Manukau area), one group of teachers was attending a course at The 
University of Auckland entitled “Understanding and Extending Mathematical Thinking”.  This group 
comprised beginning teachers (who were attending as part of their induction programme), returning 
teachers (those with experience who were returning to teaching), and overseas-trained teachers, all 
of whom had not been exposed to NDP approaches.  Of the 30 teachers attending, 26 completed the 
evaluation forms in their last course session near the end of 2008.

The other group of participants was drawn from eight of the 15 groups of teachers participating in the 
Auckland SSS’s induction programme for beginning teachers, returning teachers, and overseas-trained 
teachers, all of whom had not been exposed to NDP approaches.  Of the 260 teachers (approximately) 
in this programme, 169 chose to participate in other aspects of the research during the sessions; of these, 
34 completed the evaluation forms, which were emailed to all the teachers near the end of the year.  
The evaluations were emailed because the SSS programme sessions had all been completed at various 
times earlier in the year.  The low response rate (20% of the participating group) suggests the need to 
use other ways of obtaining feedback in future studies.  In contrast to the MEI group, 34 respondents 
represents a small subset of the total number of teachers in the SSS pick-up intervention, and due to 
the “self-selected” nature of the respondents, it is not clear how representative this sample is. 

Materials and Procedure

The university course participants attended a year-long 12-session course in Understanding and 
Extending Mathematical Thinking, taught by a School of Science, Mathematics and Technology 
Education lecturer at a school in their area.  The course had both academic and professional development 
content, which focused mainly on the mathematics of place value, fractions, and decimals as seen 
through the lens of young students as learners.  The focus was therefore on how students construct 
mathematical knowledge, the conceptual pitfalls inherent in seemingly basic concepts, and ways in 
which mathematics could be presented to students so they could develop robust ways of thinking 
about fundamental concepts.  There was a strong relationship to classroom practice, with an integral 
part of the course being “homework”, which consisted of trialling course material with students and 
reporting back in the next session on what they had found.  As well, the participants were introduced 



141

to the NDP and also received in-class support from SSS numeracy facilitators, who worked with the 
teachers in developing their classroom practice and helping them implement the NDP.  To ensure a 
close alignment between the two components of the intervention, these facilitators also sat in on the 
course so that they could be aware of what the teachers were being presented with.

The SSS programme participants attended six professional development sessions, usually over two 
terms, conducted by numeracy facilitators at a school in their area.  The sessions focused on the NDP 
and their implementation in schools and introduced teachers to the NDP “pink books” support material 
(Ministry of Education, 2006a–f; 2007; 2008) and their use as supplementary resources in developing 
students’ learning.  In addition, the participants received in-class support, with the facilitator and/
or their school’s lead teacher taking the sessions and working with them on their classroom practice.  
Although the lead teachers did not attend the SSS professional development sessions, they were 
generally involved in ongoing professional development meetings designed to help them support 
the teachers in their schools. 

While the two interventions had similarities, there were signifi cant differences. These differences 
included: a focus on academic and professional development for the MEI initiative versus a focus on 
professional development in the SSS programme; the degree to which the in-class support connected 
with the session work; the homework of the university course required the teachers to use the course 
material in their classrooms and feed back into later sessions, while the SSS sessions were more stand-
alone, with teachers free to use material but with no integrated feedback mechanism; the teachers 
in the SSS programme had a variety of facilitators working with them, whereas the MEI group of 
teachers had a single lecturer and one of two facilitators working with them on an individual basis. 

The evaluation form (see Appendix K, pp. 198–199: Professional Development Programme Evaluation) 
was designed to measure two main components: the sessions and the accompanying in-class support.  
These two components were separated to ensure that each was given equal consideration.  They were 
rated, using a six-point Likert scale, in terms of the teacher’s perception of how valuable and helpful 
each component had been and how worthwhile they perceived their attendance or involvement in 
meeting their own needs.  This allowed the researchers to determine which of the components, if 
any, was more or less valued/helpful or worthwhile.  Self-report data is usually expressed positively 
in evaluations of professional development programmes (Brown, 2004), so the researchers used a 
positively-packed six-point scale to allow for the differentiation of varying levels of positive agreement.  
In the analysis of the data, only the responses that indicated a stronger level of agreement than “agree” 
were considered as positive. 

After consultation with all the lecturers and facilitators involved in the interventions, a set of 20 
elements that covered the range of practices used in both interventions was identifi ed for each 
component.  The teachers were asked to identify, from a randomised grid arrangement for each set 
of 20 elements, up to three elements that they saw as being most helpful in learning to work more 
effectively with the students in their classrooms.  For the session component, the elements were 
organised into fi ve categories (see Appendix K, Part A).  The fi rst two categories contained parallel 
items that dealt with mathematics content and the learning progression of content (the rest were 
stand alone):

• personal mathematics knowledge and understanding (6 grid elements: 1a–1f, for example, 1d: 
“Improving my personal understanding of fractions”); 

• personal knowledge and understanding of students’ learning progressions (6 grid elements: 2a–
2f, for example, 2d: “Improving my personal understanding of students’ learning progressions 
in fractions”); 
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• aspects of development (4 grid elements: 3a–3d, for example, 3b: “Learning more about what 
I need to be doing next when teaching students”); 

• self and students as learners (2 grid elements: 4a–4b, for example, 4a: “Making me feel like a 
learner again”);

• modelling of practice (2 grid elements: 5a–5b, for example, 5a: “The teaching practices used by 
the lecturer/facilitator”).

The in-class component elements were organised into seven categories (see Appendix K, Part B).  The 
fi rst two categories focused on observations, the third on sharing aspects of practice, and the fourth 
on resources (the rest are self-explanatory):

• being observed with follow-up discussion with a variety of people (3 grid elements: 1a–1c, for 
example, 1a: “Being observed by, and having follow-up discussions with, a facilitator”); 

• observing a variety of people teaching (5 grid elements: 2a–2e, for example, 2d: “Observing a 
lead teacher teaching in a class”); 

• sharing aspects of practice with a variety of people (6 grid elements: 3a–3f, for example, 3a: 
“Sharing planning with the facilitator”); 

• receiving resources from a variety of people (3 grid elements: 4a–4c, for example, 4b: “Being 
given resources by a lead teacher”);

• being able to choose the type of support received (grid element 5);

• discussing their own numeracy issues (grid element 6);

• release time to work with students (grid element 7).

The evaluation was given as late in the year as possible in an attempt to obtain a refl ective evaluation 
and to allow time for the professional development to have had an infl uence on classroom practice. 

The initial data analysis was carried out on the categories that grouped elements in some cases.  
However, as categories had between one and seven elements and the teachers were making multiple 
selections from the 20 elements, a second level of analysis was then carried out at the individual-
element level.  The two levels of analysis were then examined to compare the overall ratings by 
category against the ratings by individual elements. 

Results
The teachers’ responses for both aspects of the MEI and SSS intervention components were similar.  
The sessions were perceived to be of value and helpful in meeting the teachers’ needs, with 23 out 
of 26 (88%) teachers offering a “moderately agree” rating or better for the MEI group and 32 out of 
34 (94%) doing so for the SSS group (see Table 1).  Attendance at sessions was similarly perceived as 
worthwhile, with 23 out of 26 (88%) offering a “moderately agree” rating or better for the MEI group 
and 32 out of 34 (94%) doing so for the SSS group. 
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Table 1
The Number of Responses Showing Perceived Value and Worth of Sessions and In-class Components of 
Both the MEI and the SSS Interventions

  Very strongly Strongly Moderately Agree Disagree Strongly No
  agree agree agree   disagree response

MEI (n = 26)

Sessions Value 8 9 6 3 – – –

 Worth attending 5 15 3 3 –  –

In-class Value 4 10 5 5 – – 2

 Worth having 5 9 4 5 1 – 2

SSS (n = 34)

Sessions Value 8 17 7 2 – – –

 Worth attending 9 16 7 1 – 1 –

In-class Value 4 13 6 4 1 – 6

 Worth having 5 11 8 3 1 – 6

These patterns are also evident, although less positive, in relation to the in-class support, where the 
type of support was perceived to be of value, with 19 out of 26 (73%) offering a “moderately agree” 
rating or better for the MEI group and 23 out of 34 (68%) doing so for the SSS group.  The time 
involvement with the in-class support was perceived as being worthwhile, with 18 out of 26 (69%) 
offering a “moderately agree” rating or better for the MEI group and 24 out of 34 (71%) doing so 
for the SSS group (see Table 1), which closely matched results for the perceived value.  There was, 
however, a small shift towards a less favourable view of the in-class components for both groups, 
which is evident in the overall distribution of responses.

The categories of session elements identifi ed by the teachers as being of most help in their learning 
varied between the two groups (see Table 2).  The largest variation was evident in the “personal 
mathematics knowledge” elements (MEI 25% and SSS 6%) and the “aspects of development” elements 
(MEI 33% and SSS 60%).  This variation is most likely a natural consequence of the different foci of 
the interventions, with the MEI group focusing on both academic (mathematic content for teaching) 
and professional development (introduction to the NDP), while the SSS group focused primarily on 
professional development.

Table 2
The Percentage of Responses to Session Categories of Elements Perceived as Most Helpful for Both the 
MEI and the SSS Groups 

Category MEI (n = 26) SSS (n = 34)

11: Personal mathematics knowledge  25   6

2: Knowledge of students’ learning progressions 16 14

3: Aspects of development  33 60

4: Self and students as learners 16 10

5: Modelling of practice 10 11

The Impact of Two Professional Development Programmes for Numeracy “Pick Ups”: Teachers’ Perceptions of Valued Aspects

1  The categories are numbered here for reference purposes only, to enable links to be made to grid elements within the 
text and the appendices.
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The other three categories did not differ as much, with two of them (“knowledge of students’ learning 
progressions” and “modelling of practice”) being rated nearly the same by the two groups.

The number of responses to individual elements (see Table 3) confi rm the pattern shown in Table 2, 
with the three most highly-rated elements being in category 3 (“aspects of development”) for the SSS 
group, while the higher rated elements for the MEI group were primarily a mixture of the elements 
in categories 3 and 1 (“personal mathematics knowledge”).

Four of the fi ve elements that received the highest rating from both groups were the same (Table 3: 
3a, 3b, 3d, 4b), although rated differently and in a different order for each group.  These align with 
the overarching purpose of both interventions – developing teachers’ professional capability with 
regard to teaching mathematics.  The two elements rated at over 50% by the MEI group focus on 
students and their learning, while the one element rated at over 50% by the SSR group focuses on 
the teachers’ knowledge and use of resources.  The fi fth of the fi ve top elements focused on personal 
understanding of fraction content (1d) for the MEI group and on students’ learning progressions in 
addition and subtraction (2b) for the SSS group.  

A feature of the remaining responses is the higher response level for more elements (4) by the MEI 
group compared with the SSS group (1), with the elements selected by the MEI group relating primarily 
to content areas and learning progressions, which align with the focus of the course component of 
that intervention.  This content focus of the MEI course is evident in the number of content-related 
elements identifi ed overall and their more advanced level (multiplication and division, fractions, 
and decimals), compared with the one content-related element (addition and subtraction) identifi ed 
by the SSS group. 

Table 3
Session Category Elements2 Perceived as Most Helpful for Both the MEI and SSR Groups (arranged in 
descending levels of percentage response [where the percentage response level is equal to or greater 
than 15%])

MEI (n = 26)  SSS (n = 34)

  3d: Resources and how to use them 56%
3a: What students need to be doing next 54%3

4b: What learning content is like for students 54%
  3b: What to do next with/and for students 44%
  3a: What students need to be doing next 41%
3b: What to do next with/and for students 38%
1d: Understanding of fractions 31%
3d: Resources and how to use them 31%
1c: Understanding of multiplication and division 27%
5b: Modelling of teaching practices 27%
  4b: What learning context is like for students 26%
  2b: Understanding students’ progress in 
   addition and subtraction 26%
1e: Understanding of decimals 23%
2c: Understanding students’ progress in 
 multiplication and division 23%
  5a: Teaching approaches as models 21%
2e: Understanding students’ progress in decimals 15%

2  See Appendix K, Part A (p. 198) for the full text of the grid elements.
3  The percentages add to more than 100% because each participant was permitted to identify up to three elements.
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As for the session data, the categories of in-class elements identifi ed by the teachers as being of most 
help in their learning (see Table 4) varied between the two groups.  The categories, one of which 
was rated above 20% by one group, showed the greatest variation between groups.  The largest 
variation between the two groups (roughly three times as great) was evident in the “being observed 
and follow-up discussion” category (MEI 23%, SSS 7%) and the “resource acquisition” category (MEI 
6%, SSS 21%).  The MEI higher rating in regard to observation and related discussion may have been 
infl uenced by this being a common professional development practice in the MEI schools in addition 
to its place within the MEI intervention.  The SSS higher rating of resources possibly refl ects the single 
focus of the SSS programme compared with the dual focus of the MEI intervention, but it may also 
refl ect the SSS teachers’ focus on resource acquisition in comparison with the MEI teachers’ focus on 
pedagogical issues.

Table 4
The Percentage of Responses to In-class Categories of Elements Perceived as Most Helpful for Both the 
MEI and the SSS Groups

Category MEI (n = 26) SSS (n = 34)

14: Being observed and follow-up discussion 23   7

2: Observing various people teaching 28 35

3: Sharing aspects of teaching practice 23 14

4: Resource acquisition 6 21

5: Choosing the type of support 0 1

6: Discussing own numeracy issues 10 11

7: Release time to work with students 3 6

There was a smaller variation between two other categories: the “observing various people teaching” 
category (MEI 28%; SSS a quarter higher at 35%) and the “sharing aspects of teaching practice” (SSS 
14%; MEI more than a half higher at 23%).  

The remaining three categories, containing more limited numbers of elements, were not rated 
differently to any extent, with two of them being rated nearly the same.  However, one, “discussing 
own numeracy issues”, was rated more highly than the other low categories (MEI 10%, SSS 11%), 
while “choosing the type of support” barely rated at all (MEI 0%, SSS 1%).  

The number of responses to individual elements generally confi rm the pattern in Table 4, except for 
the high rating of the single category 6 element concerning discussion focused on the teachers’ own 
issues, which was rated fi rst by the MEI group and second by the SSS group (see Table 5).  This may be 
because this category contained only one element and teachers were able to choose multiple elements 
elsewhere.  This lack of an aggregation possibility would reduce the overall rating for category 6. 

The Impact of Two Professional Development Programmes for Numeracy “Pick Ups”: Teachers’ Perceptions of Valued Aspects

4  The categories are numbered here for reference purposes only, to enable links to be made to grid elements within the 
text and the appendices.
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Table 5
In-class Category Elements5 Perceived as Most Helpful for Both the MEI and SSR Groups (arranged in 
descending levels of percentage response [where the percentage response level is equal to or greater 
than 15%])

MEI (n = 26)  SSS (n = 34)

6: Discussing own numeracy issues 38%6 2c: Observing a facilitator teaching 38%

1a: Observed by facilitator 35%

  6: Discussing own numeracy issues 32%

  2a: Observing a facilitator teaching my class 21%

  4a: Resources from facilitator 21%

2e: Observing another teacher 19%

  7: Release time for working one-to-one with students 18%

2c: Observing a facilitator teaching 15%

3d: Sharing the teaching with a facilitator 15%

In contrast to the session data, only two of the fi ve highest-rated elements for both groups were the 
same (2c and 6), but each group also ranked the elements in a different order.  Element 2c, “observing 
a facilitator teaching”, was rated highest by the SSS group and fourth by the MEI group.  However, 
both groups rated two category 2 elements in the top fi ve, refl ecting the overall rating for this category 
(MEI 28%, SSS 35%).  

The presence of elements 1a, 2c, and 2e for the MEI group refl ect this group’s overall ratings for 
observation and being observed respectively.  Similarly, the presence of element 4a in the SSS group’s 
ratings refl ects this group’s overall category rating for resource acquisition.  The SSS group also rated 
the single category 7 element (relating to release time) fi fth, which was higher than for any of the 
observation elements.  

The ratings of the remaining elements (not shown here) refl ect the MEI group’s higher overall ratings 
for categories 1, 2, and 3 and the SSS group’s higher overall ratings for categories 2, 3, and 4.

Discussion
The data shows that each of the session and in-class components of both interventions were perceived 
to be of value and helpful in meeting teachers’ needs, as were the time and energy expended in 
attending the meetings.  All categories except the in-class “choosing the type of support” were selected 
by more than one teacher, and although ratings varied, they indicate the general relevance of most 
of the categories to both groups of teachers. 

The data sets for the two interventions showed differences that refl ected the groups’ different foci: the 
much higher rating of the session content-related category and higher-level elements (for example, 
fractions and decimals) by the MEI group, and the SSS group’s higher rating of the session “aspects 
of development” category.  This was also evident in the in-class categories, with “being observed 
and discussing” rating more highly for the MEI group and “resource acquisition” rating more highly 
for the SSS group.

5  See Appendix K, Part B (p. 199) for the full text of the grid elements.
6  The percentages add to more than 100% as each participant could identify up to three elements.
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Both groups of participants felt that their interventions were successful, with the MEI group having had 
a greater exposure to mathematics content issues.  In terms of the suggested focus on content in phase 
two of the NDP, this raises questions about which intervention might be most appropriate and effective 
for pick-up teachers.  The university course, which is a fundamental part of the MEI intervention, had 
a statistically signifi cant positive effect on teachers’ mathematical content knowledge and professional 
content knowledge (Ell, Lomas, Cheeseman, & Nicholas, 2008) and so could potentially play a useful 
part in the SSS pick-up programme and in the implementation of phase two more generally.
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