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The New Zealand Ministry of Education has published a best evidence synthesis
iteration (BES) that identifies the characteristics of toacher professional develop-
ment that make a positive difference for valued student outcomes. A companion
best evidence synihesis iteration (BES) that identifies the leadership influences
on valued student outcomes reveals that when school leaders promote and/or par-
ticipate in effective teacher professional learning and development, this has more
impact on student achievement than any other. leadership activity.This article
provides an overview of the findings about effective professional development
and highlights the potential of such evidence to inform educational improvement.
An example of a tool to support collaberative professional inquiry and knowl-
edge building in schools is provided. The article highlights policy challenges for
the systemic use of effective professional development and illusirates what is
possible in two examples of high impact research and development (R & D} that
have been effective across varied contexts. These examples illustrate the potential
for educational improvement when professional leamning is underpinned by
curnulative high impact research and development in education.

Keywords: leadership; professional development; student oufcomes; social
outcomes; academic achievement; evidence; policy; equity; improvement

There has been a silent revolution in education policy around the world in recent
times. Historically, most education systems were charged with sorting students by
achievement level, into those who succeeded and those who failed. In some coun-
tries, such sorting has been a feature of schooling even at the points of access to
primary and/or secondary education.

As knowledge itself is increasingly seen as an economic resource in a global
community, societies are looking for school systems that help all students to learn,
succeed and develop the capabilities needed to be lifelong learners in rapidly chang-
ing contexts. Increasingly diverse societies are also looking to school systems to
contribute to social cohesion. This silent revolution requires school systems fo per-
form at much higher levels, particularly for those who have traditionally been
underserved by education (Bishop & Glynn, 1999), and/or educationally disadvan-
taged by socio-cconomic inequality (Ainscow et al., 2010; Levin, 2009).

That the task of schools has undergone a fundamental change; from sorting,
to supporting all learners to succeed, needs to be acknowledged in policy
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environments. Policy ideas for responding to this change are likely to be superficial
if they do not attend to the implications for capability building. If the magnitude of
the change required goes unrecognised, there is a risk of policy discourses being
almost magical in their assumptions about how change might be brought about. For
example, it may be assumed that all that needs to happen is for teachers — working
with large groups of students — to ‘personalise’ learning for each child. This article
calls for much greater attention to be paid to the role of research and development
in informing professional learning and systemic capability building and for less
faith to be placed in the ‘teachers must try harder’ or magical discourses that can
pervade policy thinking,

For some academics, attempting educational improvement and equity through
schooling is fatile because, they argue, schooling can make litdle difference to rela-
tive life chances of students from different socio-economic status families: “The
much lamented “tail” of achievement is the tail of poverty. It is perverse to suggest
that this can be removed by changing teachers’ aftitudes and providing different
approaches to learning’ (Snook, 2008, pp. 5-6).

For New Zealand, the issue of the influence of socio-economic background on
educational outcomes is a critical policy issue. The findings from the 2009 PISA
reading performance show that ‘some countries have been much more successful
than others in mitigating the impact of socio-economic status on student achieve-
ment’ (OECD, 2010,.p. 48). New Zealand was least successful out of 65 participat-
ing countries in mitigating the influence of the socio-economic status of students
families on their reading achievement.

The Tterative BES Programme commissioned an early synthesis of evidence
about the impact of families and communities on educational outcomes that
has informed advice about the educational impact of factors such as poverty,
family resources such as books and computers, child hearing loss, felevision
viewing and the quality of interactions at home (Biddulph, Biddulph, & Bid-
dulph, 2003). Clearly such factors make a difference and such evidence has
significant implications for broader *policy decisions. Levin (2009) points out,
however: \.

We have leamed that while changing classroom practice is difficult, and by itself will
not be enough, significant improvement in outcomes for poor children cannot occur
unless fhere is change in teaching and leaming practices. (Levin, 2009, p. 191)

Harker (2007) found that the interaction of English-medium schooling with
Maori and Pasifika stadent ethnicity in New Zealand had a negative impact that
is not explained by socio-economic status of families or school-mix; a finding
that is consistent with evidence about the centrality of culiure in teaching and
learning (Alton-Lee, 2003). Levin warms of the fiscal consequences of convinc-
ing policy-makers that schools cannot make a difference to inequalities of
outcome:; '

This debate is important because it has much to say fo governments about where they
should invest scarce resources. If schools are a prime agency for addressing inequali-
ties then that is where additional energy and money should go. If, however, schools
are less important than other areas of sacial policy such as housing or employment or
early childhood, then it follows that the resources should be allocated to these other
areas, possibly even being reallocated away from schools. (Levin, 2009, p. 191)
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This article focuses on the findings of a series of best evidence syntheses that
reveal how it is possible to make a transformational difference to valued student
outcomes through systemic improvement in schooling. 1 first make the case that
-there is an emerging and compelling evidence base for the role that effective tea-
cher professional leaming and development has to play in resourcing and enabling
improvement in education. The evidence provided is derived fiom syntheses of
evidence about influences on change and valued outcomes for diverse learners in
education — academic, social, well-being, self-regulatory and identity outcomes.
The history of much educational research is that atiention to the link between pro-
cesses and oufcomes for students (rather than the perspectives of providers or
researchers) is rare. I consider briefly the evidence of unintended harm in educa-
tion. I go on to argue fhat research and development is not only a fruitful
approach but also a moral imperative, in that jt is a means to counter unintended
harm and a means by which we can strengthen outcomes that our communities
seek for their children. Finding what works in one setting does not in itself dem-
onstrate what is needed to spread such reform more widely. The policy challenge
of scaling-up effective professional development across a whole school system is a
recurring theme in the article.

Our best evidence synthesis methodology has enabled us to analyse the com-
parative size of effect of different approaches and intervenfions. In this article I
describe two outstanding collaborative research and development (R & D) pro-
grammes: Project Fast and Complex Instruction. Both are high-impact profes-
sional development interventions underpinned and refined through cycles of R &
D that have advanced multiple valued outcomes for students across very different
settings.

The article includes consideration of student cooperation during group work — a
neglected policy focus for improving academic and social outcomes; a research area
in which Maurice Galton’s early contribution to the field has been seminal. T echo
Maurice Galton’s ongoing calls for action around systemic use of such evidence
about making a bigger difference.

This article counterpoints OECD (2003, 2007) findings of relatively low expen-
diture on research and development in education with the value ol collaborative,
outcomes-focused R & D as a resource for effective policy and practice. Given the
demonstrated potential of outcomes-focused R & D and ifs capacity to counter the
risks of unintended harm in education, an argument is made for strategic use of
R & D to inform professional learning in ways that can lift the capability and
performance of schooling.

Evidence from educational leadership research

In considering the evidence for the importance of teacher professional development,
1 draw initially on the very small subset of research in the school leadership litera-
ture that focuses on student outcomes. The tole of teacher professional leaming has
been highlighted in an analysis of the relationship between school leadership activi-
ties and student outcome gains prepared for the New Zealand Ministry of Educa-
tion’s Educational leadership and student outcomes; Identifying what works and
why best evidence synthesis BES (Robinson, Hohepa, & Lloyd, 2009; see Figure 1).

The number of effects and studies considered and the standard errors for these
effects are elaborated further in Table 1 over. The .source studies are cited in
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Relatlve Impact of flve leadership dimensions on student outcomes
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Figure 1. Relative impact of five leadership dimensions on student outcomes.

Robinson, Hohepa and Lloyd (2009) and the analysis is also available in Robinson,
Lloyd and Rowe (2008).

By far the greatest effect size is associated with the role of school leaders in
promoting and parficipating in teacher professional learning and development
(d=0.84). This leadership practice has twice the impact on student outcomes of any
othet leadership focus. Further analysis suggests that, by doing this, school leaders
not only deepen their own pedagogical knowledge and understanding but they also
develop the understandings necessary to create and sustain the conditions for
improved practice in their schools.

The constrained nature of the available empirical evidence did not allow a com-
parable quantitative analysis of three other leadership dimensions found to be sig-
nificantly linked to valued student outcomes. These findings were leadership
capacity to: create educationally powerful connections (patticularly with the experi-
ences and families of léamers of indigenons and/or diverse cultural identities and
families of low socio-ecomomic status), engage in constructive problem talk, and
select, develop and use smart tools. Four further findings about leader knowledge,
skills and dispositions linked to improved student outcomes were leadership capac-
ity to: ensure administrative decisions are informed by knowledge. about effective
pedagogy, analyse and solve complex problems, build relational trust and engage in
open-to-learning conversations. Each of these findings is explained fully in the
soutce best evidence synthesis which is available online. Case 5 of that BES reveals
how a school leadership team were able to establish and sustain a four workshop
programme with families that ¢nabled parents to support their children’s reading
and gain access to books through a relationship with a local library. This interven-
tion resulted in an achievement difference of more than a year’s reading achieve-
ment gain compared with a control group.
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Table 1. Leadership Dimensions Derived from Studies of Effects of Leadership on Student
Outcomes.

Effect Sizes/No. of
Leadership Dimension Meaning of Dimension . - studies

1. Establishing Goals Includes the setting, communicating and Average ES = (.35
and Expectations monitoring of learning goals, standards (SE =0 .08)
: and expeclations, and the involvement of 49 effect sizes fiom
staff and others in the process so that there 7 studies
is clarity and consensus about goals.

2. Strategic Resourcing  Involves aligning resource selection and Average ES = 0.34
allocation to priority teaching goals. (SE=0.09)
Includes provision of appropriate expertise 7 effect sizes fiom
through staff recruitment. 7 studies
3, Planning, Direct involvement in the support and Average ES = (.42
Coordinating evaluation of teaching through regular {(SE=0.07)
and Bvaluating classroom visits and provision of 79 effect sizes from
Teaching and the formative and summative feedback to 7 studies
Curriculum teachers. Direct oversight of curriculum

through school-wide coordination across
classes and year levels and alignment to
school goals,

4. Promoting and Leadership that not only promotes but Average ES = 0.84
Participating in directly participates with teachers in (SE=0.14)
Teacher Learning and  formal or informal professional learning. 17 effect sizes fiom
Development 6 studies

5. Ensuring an Orderly ~ Protecting time for teaching and learning ~ Average ES = 0.27
and Supportive by reducing exiernal pressures and (SE=0.09)
Environment interruptions and establishing an orderly 42 effect sizes_from

and supportive environment both inside 8 studies

and outside classrooms.

Tmplications for leadership

The School leadership and Teacher proféessional learning and development BES
findings call for school leadership to play a central role in embedding a professional
inquiry model into teaching practice. For example, the findings highlight how
important it is for school leaders to actively develop shared commitment to goals
that invalve improving student outcomes, to promote and lead professional develop-
ment and to manage constructive problem talk. Effectiveness is linked to the role of
leadership in creating and sustaining the conditions for ongoing, outcomes-focused
professional inquiry and learning in schools. Such conditions include enabling
teachers to process new learning with others and providing multiple opportunities
for teachers to learn and apply their new understandings in practice.

A recurrent finding in the emerging literature about the use of evidence is that
use is more likely when there is stakeholder ownership. In a self-managing school
system, the ownership of the profession matters. The Chair of the New Zealand

Secondary Principals® Council wrote:

The Leadership BES already has significant traction in New Zealand secondary
schools and is well regarded by the profession as being both aspirational and practical
in content. We are proud fo have been involved with it from the beginning and
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commend it to you as a well researched, clear, and detailed way forward for leaders at
any level of the schooling system. We hape it gives principals in particular a focus for
their work as well as being a useful tool to help us all find ways to improve student
outcomes. (Davidson, 2011}

International formative quality assurers of this BES, Professors Ben Levin and
Michael Fullan warmn that irrespective of how impressive and valuable the BES, its
potential as a tool for systemic improvement depends on the policy response to its
‘huge implementation challenge’. They explain that “This BES report on leadership
will be for nought unless there is a concetted plan’ around a ‘concrete problem’
such as raising achievement and reducing disparity that ‘incorporates the key lead-
ership capacities into the implementation of that plan’ (Levin & Fullan, 2009,

p. 15).

Evidence about the effectiveness of teacher professional development

The second body of evidence informing this paper is derived from a synthesis
(of findings fiom 72 individual or groups of studies with 227 effects) that ana-
lysed the links between professional development and ifs impact on valued stu-
dent outcomes (Timperley, Wilson, Barrar, & Fung, 2007). Table 2 provides an
overview of the findings of one of the quantitative analyses that informed the
synthesis. Thete was much variability in effectiveness by curriculum area, with
negative effects as well as positive effects occurring. The highest effect sizes
tended to occur for low achievers and students with special needs whose teach-
ers participated in very effective professional development. Improvements for
academic outcomes were, on average, larger than those achicved for social or
other outcomes.

In giving guidance on interpreting effect sizes Cohen (1988) suggested an effect
of d=0.20 can be considered small, an effect of d=0.50 medium and an effect of
d=0.80 large. When interpreting the table, it is important to realise that the size of
the effect is not the only criterion by which to compare interventions; length is
another; some of the shorter interventions had significant impact relative to their
duration. In general, professional development that continued in some form — often
after intensive teacher engagement for one to two years — was found to have the
greatest impact on student outcomes.

Another way of judging the effectiveness of professional development is to com-
pare the effect sizes for student gains with those achieved under conditions of busi-
ness-as-ustal. By analysing standardised asTTle (Assessment Tools for Teaching and
Learning) assessments, Hattie (2009} has found that, in general, the effect size for a
New Zealand teacher’s contribution to student leaming over a year is around
d=0.35:

In our own New Zealand studies, we have estimated the yearly effect in reading, mathe-
matics, and writing from Years 4 to 13 (N=83,751) is d=0.35, although this is not lin-
ear: in some years and for some subjects there is more or less growth. The inference for
the argument in this hook is that teachers typically can aftain between d=0.20 to
d=0.40 prowth per year, and that this is io be considered average. They should be seelc-
ing greater than d=0.40 for their achievement gains to be considered above average,
and greater than d=0.60 to be considered excellent. (Hattie, 2009, p. 17)
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As can be seen in Table 2, many effects were significantly larger than those for
business-as-usual in controlled comparisons. In some cases, the gain in one year
was equivalent to three or more years’ ‘normal’ gain, with greater gains made by
the lowest achieving students. While time and resources were a necessary condition
for effectiveness, there was little evidence that just providing teachers with time and
resources is effective in promoting professional leaming in ways that have positive
outcomes for students. The nature and quality of professional learning and develop-
ment matter,

First do no harm

The Iterative Best Evidence Synthesis Programme was established to bring together
evidence about what works, what makes a bigger difference in education and what
does not work for advancing student leaming and well-being. We argue that like
the Hippocratic oath in health a “first do no harm’ principle needs fo be adopted in
educational policy and practice. -

The analysis in Table 2 (minimum effeci sizes) reveals examples of profes-
sional development that shifted the practices of teachers in ways that had dele-
terious effects on student achievement and/or other outcomes. For example,
there was evidence in the source studies that professional leaming communities
designed to address inequities could actually be counterproductive. For example,
Lipman (1997) described how teachers who were given two hours of non-con-
tact time per day to find answers to African-American underachievement inter-
acted in ways that reinforced existing deficit thinking and stmctural inequalities.
Those teachers who held alternative theories and could have served as a
resource for the group’s deliberations were marginalised. Student achievement
actually declined as a result of the nature of this costly teacher professional
development. '

In their search for evidence, the BES writers found meagre outcomes-linked
evidence available for the effects of professional development on a curriculum
area that is crucial to the development of social, participatory and citizenship
skills: social studies. This gap in the professional development literature is of
concern not only because such outcomes are important for social cohesion, but
also because there is compelling evidence from studies linking teacher goals,
learning processes and student outcomes that it is possible for teachers — well-
intentioned, caring and experienced — to unknowingly have impacts on students
that are the direct reverse of what they intend (Aitken & Sinnema, 2008;
Alton-Lee, Nuthall, & Patrick, 1995; Bossert, 1979; Doyle, 1983; Nuthall,
1999). Some efforts to combat racism, for example, have been found fo exac-
erbate the problem (Cole, 1998; Donn & Schick, 1995; Osler & Starkey,
1999; Sexias, 2001; Shaver, 1999). Given recurrent findings of inadvertent
harm done in education, there is a moral imperative for teacher educators to
build on evidence about effectiveness in the design of professional development
and to use ongoing evaluation of impact on student academic and social out-
comes including identity to improve practice. For policy-makers, this means
requiring systematic use of evidence about effects on student outcomes, and
iterative processes to optimise effectiveness, when investing in professional
development.
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Characteristics of highly effective professional development

Qualitative analyses of the synthesis findings revealed the greatest gains evident
were those that deepened teachers’ foundation of curricula-specific pedagogical con-
tent and assessment knowledge. Such professional development provided teachers
with new theoretical understandings that helped them make informed decisions
about their practice.

A brief summary of the overall findings from the best evidence synthesis is
available as one of the International Academy of Education’s Education Practice
Series on the UNESCO website (Timperley, 2008). Figure 2 highlights 10 principles
of effective professional development derived from the findings.

In considering the findings about what did work reported in Figure 2 it is help-
ful to reflect further on the BES findings of what did not work, in order to under-
stand policy significance. For example, when professional development bypasses
rather than engages teachers’ own theories about their practice, liitle changes for
students. When teachers get limited professional development and lack opportunity
to integrate their new learning into practice, little changes for students. When there
is an absence of proactive involvement by leaders in the professional learning and
when there are constrained or no opporfunities for teachers to process new leamning
with colleagues, Jess changes for students.

These findings are important for considerations of value for investment of fund-
ing and professional time. For policy-makers seeking a rapid scale-up or a cheaper
professional development option, investment and professional time can be wasted if
implementation is compromised in ways that do not enable the deep change that
benefits students.

For policy-makers concerned with value for investment, and educators secking
to be more effective, high impact teaching approaches matter. The BES methodol-
ogy identifies examples of the highest impact professional development across
source studies; including those that have been tried and tested in multiple contexis
sach as Project Fast and Complex Instruction (see below). This section focuses on
these two professional development programmes for which there is evidence of very
high impacts on student leaming achieved within relatively short timeframes. Both
programmes developed external expertise to-support professional development that
is consistent with all 10 findings of the Teacher professional learning and develop-
ment BES. Both have evolved through decades of R & D. Both have attempted to
use a cyelical model of R & D in which researchers, teacher educators, curriculum
developers, practitioners, other specialists and sometimes community members,
have collaborated across sites.

Project FAST (Foundational Approaches to Science Teaching)

The writers of the Teacher professional learning and development BES found a
2.85 effect size gain in studenis’ achievement a year afler their teachers had
received professional development in Project IAST (Foundational Approaches to
Science Teaching). For decades, evaluations of this professional development pro-
ject have shown that the outcomes — scientific knowledge, thinking skills, higher-
order thinking and creativity — of students of participating teachers are significantly
greater than those of students from comparison groups (Young 1999). The project
has repeatedly been accorded exemplary status in US reviews.
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1. Focus on valued student gutcomes

and valued student outcomes are associated with positive impacts on those oulcomes.

 Professional leamning experiences that focus on the links between particular teachlng activities

research and development, as effective in achieving valued student outcomes.

2. Worlhwhile content o
The knowledge and skills developed are those that have been established, through cycles of

3. Intepration of knowledge and skills . ) o

effective changes in praclice.

The mlegrauon of essentlal teacher knowledge nnd skills promotes deep teacher leammg and

4, Assessment for professional inquivy

know and do.

Information about what students need to know and de is used to identify whal teachers need to

__5.  Muitiple opporfunities to learn and apply

To make significant changes o their practice, teachers need muluple opporlunmes to leam new
information and understand its implications for practice. Furthermore, they need to encounter these
opportonities in environments where there are both trust and challenge.

6. Approaches responsive to learning processes

ideas are, or are not, consistent with the assumptions that currently vnderpin practice.

The promoticn of professional leaming requires different approaches dependlng on whether new

7. Opportunities to process new learning with others

Collegial interaction that is focused on stndent ouicomes can help leachers integrate new learning
into existing practice.

_ 8 Knmvletlgeable expertise

assumptions and develop the kinds of naw knowledge and skills associated with positive oulcomes
for students.

Expertise ex:ernal to the group of parttmpatmg teachers is necessaiy to challenge existing

9. Activeleadership

outcomes and organising and promoting engagement in professional learning opportunities.

Designated educational leaders have a key role in developm g expectations for improved student

10. Maintaining momentum

Sustained improvement in stodent outcomes requires that teachers have sound theoretical
knowledge, evidence-informed inguiry skills, and suppottive organisational conditions.
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Figure 2. Summary of the findings of the Teacher Professional Leamning and Development
BES, Timperley, H. (2008). Teacher Professional Learning and Development. International

Academy of Education. Education Practice Series-18.

Project Fast is an inquiry-based, interdisciplinary approach to science education,
embracing physical science, ecology and relational study (for example, resource
management, technology, air pollution, water resource management, world food pro-
duction and humans in the environment). The approach is specifically designed to
address the developmental needs of middle school students (12- to 15-year-olds)
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and to produce equitable learning opportunities. Teachers are required to develop
their students’ capacity to learn cooperatively and collaboratively.

The programme and associated curriculum materials have been informed by R
& D carried out by the Cumriculum, Research and Development Group at the Uni-
versity of Hawaii since 1966. Yamamoto (2007) provided an account of the collabo-
rative processes of research, development, trial and evalvation used by the Project
Fast developers as they have worked alongside teachers in a laboratory school set-
ting over the four decades. The magnitude of the impact of the Project Fast profes-
sional development reflects the value of repeated cycles of R & D that produced
‘smart tools” and of processes that sustained an ongoing inquiry approach.

By 2001, Project Fast had been used in 11 countries, in a range of languages
including Braille, and across 36 states in the US. By 2007 the National Training
Foundation in Russia had collaborated with the Curriculum, Research and Develop-
ment Group at the University of Hawaii to move beyond a (ranslation of the
original programme to develop a local programme and strategy for professional
leaming based on the FAST model. In 2009 a five-year Pacific Education and
Research for Leadership in Science (PEARLS) project was established to provide
professional development in FAST for teachers in the Pacific region. Recent work
has been carried out to create, evaluate and refine face-to-face delivery options,
which, combined with e-leaming support, continue to enable substantial gains for
students (Brandon et al., 2007).

Complex instruction: working for equity in heterogeneous classrooms

The writers of the Teacher professional learning and development BES found a
1.06 effect for students® achievemnent four months after their teachers had received
professional development in Complex Instruction (CI).

Cl is a R & D programme that was initiated by Elizabeth Cohen with Rachel
Lotan at Stanford University in 1979. Cohen drew on sociological and organisa-
tional theory to develop a strategy for equitable instruction that would foster higher-
order thinking in high and low achievers. The approach attended to the inherent
challenge of the classroom as a social group context. Teachers are supported to use
the theory to foster small-group approaches. Students are trained to value the contri-
butions of each group member, fo be accountable, and to manage cognitive disso-
nance constructively. Students learn to use each other as leaming resources, thereby
multiplying the supports available to each. Teachers are trained to use specific strat-
egies that enhance the role of low-status students, to the benefit of both high and
low achievers.

CI complements an engineering approach to group work with well-designed cur-
ticular materials that focus on big ideas and a problem-solving approach. CI
strengthens teacher pedagogical content knowledge through the use of multiple-
ability curricular resources consisting of carcfully designed and evaluated group
tasks. The collaborative R & I} process draws on a wide range of subject matter,
research expertise and community funds of knowledge to develop effective tasks. In
the United States, bilingual instructions were normalised to support the engagement
of students whose first languages are English or Spanish while also creating a leam-
ing environment that was supportive of students who speak other languages. Neves
(2007) found that, in CI, increased proficiency in English was associated with more
frequent use by students of their first language, Spanish.
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Early studies showed positive correlations between increased rates of student
talking and working together and student gains on standardised tests of mathemai-
ics, as well as on social studies tests (Cohen, Lotan, & Hothuis, 1997). Cohen et al.
(1997) published evidence gathered over a 12-year period demonstrating that the
students of Cl-trained teachers achieved more highly on standardised tests and unit
tests in social studies, science and mathematics at both elementary and middle
school levels. Filby (1997) attributed the sustained use of CT by teachers in Arizona
not only to improved achievement outcomes but to other outcomes such as
improved motivation and reduced problems with discipline and fruancy. A study of
the sustainability of CI found that classroom teachers were stiil using the approach
three years after external expertise was withdrawn because, over and above the
achievement gains, both they and their students enjoyed the approach (Dahl, 1997).

The cycles of R & D used in CI have informed the quality and effectiveness of
the approach at both the classroom and professional development levels. Like Pro-
ject Fast, CI has generated an array of ‘smart tools’ to support its effective use. CT
has been used in many countries including the US, Canada, Burope and Tsrael.
Recently, development in the use ‘of CI in mathematics has been led by Boaler in
the UK and the US (Boaler, 2008; Boaler & Staples, 2008).

This kind of R & D is an international resource that provides a valuable founda-
tion and touchstone for education systems elscwhere. Success in implementation
elsewhere requires a similar R & D approach to ensure deep understanding and to
trial, adapt and further develop effectiveness through tried and tested approaches
that are responsive and effective in local contexts.

Policy scepticism and the new opportunity Jor educational improvement

That principles about effective professional development derived from syntheses of
evidence linked to student outcomes are now emerging has particular significance for
policy-makers (Timperley & Alton-Lee, 2008). For some decades, there has been
somewhat understandable policy scepticism about the elficacy of investment in pro-
fessional development for teachers. Fven given compelling new evidence about the
substantive of economic benefit to national GDP of improving the quality of teaching,
Hanushek (2005) considered the available evidence base at that time did not justify
policy confidence in investment in professional development to improve quality:

While some in-service training and development programs have had success, in gen-
eral they have been disappointing. Moreover, existing evidence on in-service programs
gives insufficient means for selecling a program (hat is likely to yield significant gains
in teaching performance. (Hanushek, 2005, p- 19

After reviewing a range of survey studics, Cihmng Wei, Andree and Darling-
Hammond (2009) concluded that ‘well-designed opportunities are not representative
of most teachers® professional development experiences’ in the Uniled States.
Sparks (2004) drew attention to the professional scepticism of teachers forced to
participate in poor quality professional development: “for far too mainy teachers in
the United States, staff development is a demeaning, mind-numbing experience’ (p.
247). He compellingly illustrated the point with the observation of one teacher ‘1
hope I die during an in-service session, because the transition between life and
death would be so subtle’ (p. 247). In the Handbook of research on improving stu-
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dent achievement Sparks (2004) proposed a new agenda for teacher professional
development focused on improving student learning. Timperley et al. (2007) found
that the effectiveness of professional development was crucial to teacher motivation.
When teachers participated in professional development that resulted in substantive
improvements for their students, even when their participation was mandatory rather
than voluntary, teachers valued the professional development,

Coburn’s (2003) Rethinking scale: Moving beyond numbers to deep and lasting
change provided a salutary caution, given the challenge of translating highly effec-
tive professional development into large scale provision. In the light of the failure
of so many reforms to lead to lasting improvements in classroom practice, Coburn
identified four dimensions of scaling up that need attention: depth, sustainability,
spread and shifting reform ownership to schools. Others have extended Coburn’s
framework to remind policy-makers that, whenever scaling up a professional devel-
opment reform, it is important to keep goals, purposes and the use of evidence to
the fore so as not to lose the focus on improvements for students; and that there
needs to be an explicit Jeadership strategy that attends (o structural and organisa-
tional changes necessary for deep pedagogical change to occur (Bishop &
Berryman, 2010; Cordingley & Bell, 2007).

Within the last five years there has been a growing shift in policy aflention as
evidence emerges of the potential of high impact professional development to sup-
port system lifts. This policy shift is gaining momentum as new evidence of effec-
tiveness becomes available. There are available, for example, a series of reviews of
evidence about effective continuing professional development (CPD) carried out in
the UK Evidence for Policy and Practice Information and Co-ordinating Centre
(EPPI-Centre) (for example, Cordingley, Bell, Thomason, & Firth, 2005), the New
Zealand BES, and new evidence about systemic improvements arising from a focus
on teacher learning in jurisdictions such as Ontario, Singapore and Finland {Chung
Wei et al., 2009; Levin, 2008).

In 2009 Chung Wei et al. reported ‘all around the world, nations seeking to
improve their education systems are investing in teacher learning as a major engine
for academic success’ (p. 28). A 2010 McKinsey report How the worlds most
improved school systems keep getting better reinforced the message. The McKinsey
analysis identified ‘building the instructional skills of teachers and management
skills of principals’ (p. 3) as the first of six findings of interventions critical to sys-
teric improvement across 20 nations no matter what the current level of system
performance (Mourshed, Chijioke, & Barber, 2010).

Improvement through knowledge building and inquiry cycles

The increasing policy focus on professional development as a critical lever for sys-
temic improvement requires careful attention to evidence about the necessary and
sufficient conditions under which teacher professional learning and development
translates into improved outcomes for students in  local context. Ascertaining what
works in any particular context requires an inquiry approach that builds upon the
knowledge available but is locally responsive.

Every context gives rise to its own new challenges. The evidence indicates that
it is an inquiry rather than a prescriptive approach that will optimise the effective-
ness of professional leamning. As Timperley et al. (2007) explain, it is theory, not
prescription that travels. In her summary of the BES findings, Timperley (2008)
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provides a model of a teacher inquiry and knowledge-building cycle approach that
promotes continuous improvement and teacher selfregulation of professional learn-
ing. Halbert, Kaser and Koehn (2011) report that teacher use of the professional
inquiry diagram with its focus on valued student outcomes, has resulted in higher
student gains within their evolving spiral of inguiry approach across a large and
established network of schools in British Columbia.

In Figure 3, the professional inquiry model has been developed further in the
light of other BES findings about the potential for more equitable practice when
educationally powerful connections are made with students’ lives, identities and
families.

Given the potential pitfalls of large scale implementation, such an inquiry
approach is needed at every level of change, from school fo policy, to ensure ongo-
ing -improvement and systemic effectiveness. A cumulative R & D approach is

Professlonal Inquiry and knowledge-huilding cycle
to promote valued student outcomes
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inherently a cyclical inquiry process that builds on knowledge of what makes the
most difference at the same time as it fosters the responsiveness and adaptive exper-
tise required for ongoing refinement. Taking 2 sustained inquiry approach to sys-
temic change at a national level is a challenge for policy because of inherent
tensions and project discontinuities across political cycles.

Using evidence for systemic improvement: need and opportunity

Policy workers need to be using inquiry to answer the improvement questions in
Figure 3. What education cutcomes are valued for our students and how are our
stndents doing in relation to those outcomes at the national level? How effective
has what we have learned and done been in promoting all students’ learning and
well being at a national level?

Mathematics is a particular challenge for New Zealand primary schooling. It is
a curriculum area that has been a govemnment policy priority for more than a
decade. In conirast to a relatively high performance at secondary level where the
specialist knowledge of mathematics teachers is high, average performance at mid-
die primary level remains below the international mean in the Trends in Mathemat-
ics and Science Studies (TIMSS) (Caygill & Kirkham, 2008; Mullis, Martin, &
Foy, 2008).

The New Zealand Numeracy Development Project (NDP), progressively scaled-
up over the last decade, has been a national professional development provision
focused on classroom practice. It reached 97% of schools within a self-managing
school system. The NDP oriented teachers to focus on student thinking and strate-
gies using diagnostic tools to track learning. The project significanily influenced
classroom practice and lified student achievement in mathematics in English and
Maori medium education. The effect sizes for gains on addition and subtraction at -
primary level, for example, calculated on a national sample across 2003, 2005 and
2007, were well in excess of d=0.40 (Young-Loveridge, 2010). Students whose
teachers participated in the NDP achieved significantly more highly in Trends in
International Mathematics and Sciences Studies than those Wwhose teachers had not
(Caygill & Kirkham, 2008).

However, despite some reduction in mathematics achievement disparities in
New Zealand from 1994 to 2002, the momentum for positive change weakened and
the disparities worsened for Miori and Pasifika primary students in good economic
times between 2002 and 2006 (see Table 3). There was also a significant increase
in the proportion of Maori students (from 18% to 25%) and Pasifika students (from
23% to 38%) not reaching the low international benchmark between 2002 and
2006. The National Education Monitoring Project found disparities persisted for
Maori and worsened for Pasifika over the 2005 to 2009 period (Crooks, Smith, &
Flockton, 2010). These monitoring alerts indicate that much more is needed to
achieve a systemic lift and greater responsiveness to all New Zealand students.

The Numeracy Development Project brought the challenge of connecting teacher
professional learning and student outcomes into sharp focus. An early evaluation
revealed that who facilitated the professional learning was critical (Higgins, 2005).
Facilitators who had the expertise to develop teachers’ knowledge and understand-

" ing so that they could take an inquiry approach to developing contextually respon-
sive practicc were most successful. Those who vsed a more prescriptive approach
created a ‘design adherence’ mindsct in teachers that did not equip them with the
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adaptive expertise necessary for greater responsiveness to and success with student
leaming. A further weakness of the “‘design adherence’ approach was that it did not
support teachers to develop the self-regulatory skills that would enable them to use
assessment for the purposes of professional inquiry and ongoing improvement,

Successive evaluations indicated that there was an issue with the sufficiency of
the professional development opperiunities. For example, where scaling up was
attempted too quickly, there was insufficient time to develop capability in
facilitators, and emotional issues around change were not adequately addressed.
Under such conditions teachers did not receive responsive, knowledgeable support,
sufficient access to the knowledge they needed or the multiple opportunities needed
to learn and apply the new information. Wider spread across the schooling system
was achieved but at the cost of depth and sufficiency needed for deeper and
sustainable change (these findings are apparent in evaluations of the New Zegaland
Numeracy Development Project, including Young-Loveridge (2010), which are all
available online at http://nz.maths.co.nz/annual-research-and-evaluation-reports-and-
compendium-papers).

Successive evaluations also revealed the importance of the proactive involve-
ment of school leadership in creating effective conditions for the professional devel-
opment and, the critical role of lead feachers in the success or otherwise of
organisational change. For example, when lead teachers of numeracy also had posi-
tional authority in the school, organisational change was more successful (Higgins
& Bonne, 2010).

Using and building on the knowledge that has been gamered to date about what
did and did not work in the NDP will be critical for lifting achievement in mathe-
matics for New Zealand primary students. But it will not be enough. New evidence
from the best evidence synthesis series including that focused on effective mathe-
matics teaching (Anthony & Walshaw, 2007), and the new infernational literature
on highly effective educational reform (Levin, 2008) provide valuable resources and
opportunities for informing a systemic lift in achievement, and in the New Zealand
context, accelerating progress for Maori and Pasifika students, low achievers and
those disadvantaged by socio-economic inequality.

Using what we know about what works and what makes a bigger difference in
education

Systemic improvement calls for increased kmowledge, understanding and use of
teaching strategies that make a bigger difference to a range of valued outcomes in
education. Teachers need viable alternatives to practices that do harm or are less
effective. To be optimally effective, professional development needs to build upon
the findings of research and development about professional knowledge and skills
that have a greater positive impact on student outcomes for time invested. While
the value of this approach to effectiveness may seem self~evident, Timperley (2008)
observes that “unproven ideas continue to sweep through educational jurisdictions’
(p. 10). In New Zealand, strategics that research evidence has revealed to be
potentially detrimental to student outcomes are reported to be commonly used with
our lowest achievers. Even research-based approaches can be harmful if the under-
pinning research has not attended to impacts on student ouicomes. A prominent
example in New Zealand is the prevalent use of leaming styles matching
approaches that can ghettoise Maori and Pasifika students mto kinaesthetic activities
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with concrete materials and procedural activity while other studenis engage in meta-
cognitive strategy instruction (Alton-Lee, 2003; Higgins, 2001). Other potentially
harmful activities are fixed ability grouping, the allocation of the least trained adults
(teacher aides) to work with the lowest achieving students, and public ranking and
labelling of students by achieverment levels on classroom walls (Hattie, 2009).

Parental help with mathematics homework (as opposed to parental suppoit for
their children during their homeworl activity) has been found to have an ongoing
negative impact on student achievement (Wylie, Thompson, & Lythe, 2001). These
negative effects highlight the imporltance of high impact R & D informed interven-
tions fo assist parents in supporting their children’s mathematics homework. For
example, the development and nse of mathematics games libraries to foster positive
parent—child inferaction that builds children’s capabilities and confidence.

In their summary of 10 BES findings about effective teaching practices in math-
ematics Anthony and Walshaw (2009) first drew attention to the importance of
building a caring mathematics leaming conuuunity. While carefully identifying the
value of both teacher-directed and individual stndent work, they highlighted as a
priority the strengthening of student capability to cooperate and collaborate in their
learning,.

Creating a caring, classroom learning communities is a challenge in many coun-
tries but particularly so for New Zealand. On a self-report index that included items
such as being made fun of, called names, being excluded, being hurt and having
something stolen, New Zealand was found to have the second lowest rating for stu-
dent safety in the peer culture of the 35 participating countries in the Trends in
International Mathematics and Science Study (Mullis et al., 2008). A decade earlier
a TIMSS international comparison found New Zealand primary students’ fear of
being huit by peers fo be amongst the highest reported (Garden, 1997, p. 168). A
new report from the Prime Minister’s Chief Science Advisor concludes that ‘adoles-
cents in New Zealand relafive to those in other developed countries have a high rate
of social morbidity’ (Gluckman, 2011a, p. 1).

For value for investment from a policy perspective what is needed is to develop
capability in high impact teaching approaches that advance academic and social
outcomes for all students while they also reduce disparities. For teachers and
principals, also, this means working smarter rather than harder for educational
improvement and intensifying peer supports for student learning.

New high impact research and development building on BES findings

Dr Roberta Hunter, a leading Pasifika mathematics education researcher in New
Zealand, developed a high impact intervention in mathematics teaching, drawing on
a range of high impact R & D including Complex Instruction. Hunter (2007, 2008)
designed a year-long school-based collaborative professional development pro-
gramme to assist teachers to strengthen student co-operation skills and to build a
community of mathematical inquiry in their mixed age primary classes. This
intervention was part of a wider project organised by the writers of the Effective
pedagogy in mathematics BES co-directors of the Centre for Research in Mathemat-
ics Education at Massey University. .
The intervention brought about significant changes in teacher knowledge and
pedagogy and in student behaviour and mathematical practices. These changes were
achieved with predominantly Maori and Pasifika students in a low socio-economic
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status school. The effect sizes for the gains in the two classes that were the focus
of the rescarch were very large: d=2.39 and d=2.53 (Alton-Lee, Hunter,
Pulegatoa-Diggins, & Sinnema, 2011). That is the equivalent of several years’ pro-
gress in just one year. The researcher traced the process of teacher change for both
teachers who had participated previously in the Numeracy Development Project
without receiving sufficient support to bring about substantive improvements for
their students that the new professional learning enabled.

The teachers worked to develop classroom learning communities in which stu-
dents learned to engage with the teacher and each other in mathematical inquity,
reasoning and argumentation. The teachers focused on creating a safe peer environ-
ment where students were able to take the intellectual risks needed to accelerate
their learning. By terms 3 and 4, the students’ comments indicated a strongly func-
tioning student learning community. For example, Wiremu, aged 10, told another
boy in his group to stop his disrespectful behaviour towards a female peer so she
could take a tisk in her public participation in the mathematical discourse: “Don’t
dis her, man, when she is taking a risk’ (Hunter, 2007, p. 111).

Within the Iterative Best Evidence Synthesis Programme we have consulted
with teachers and principals to get advice about developing BES Cases that describe
and explain the changes in feaching practices in such high impact interventions.
The BES Cases illuminate also the professional learning and development that
enabled teachers to improve their practice and professional leadership supports that
made the changes possible. This new form of BES Cases is a practical tool to
explain the how of the findings of the best evidence syntheses in a way that is help-
ful for teachers. The BES Cases under development each includes the Professional
Inquiry and Knowledge Building Cycle diagram and a sct of specific questions for
adaptive use in other school contexts (Alton-Lee et al, 2011). Both primary and
secondary teachet unions have given feedback to the Iterative BES Programme that
student group work is a weakness in practice and have advocated for the provision
of professional development to support an evidence-based approach to cooperative
group work in New Zealand. For systemic improvement to occur, there would need
to be policy commitment to creating the conditions for effective scaling up of pro-
fessional development, and a strategy to build the necessary expertise.

Knowledge mobilisation: a caution

The potentially large benefits of effective student group work on academic and
social outcomes have long been documented in educational research literature
{Johnson, Maruyama, Johnson, Nelson, & Skon, 1981; Slavin, 1980; ITattie, 2009)
but the use of an evidence-based approach to cooperative group work in schooling
remains a challenge.

Two decades ago, Galton and Williamson (1992) in Group work in the primary
classroom illuminated the implications of this research for feachers and drew atten-
tion to the problem that the theoretical acceptance of the power of group work in
educational research was not matched by its use in practice. In the frontispiece to
their book they pointed out that group work in practice ‘can mean almost anything
from group seating, as a technique of classroom management, to full collaborative
Jearning®. Their account of successive cycles of research and development in the
UK and Australia grappling with the difficuliies of beginning, monitoring and main-
taining effective group work in primaty classrooms was invaluable in informing my
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own wotk in teacher education in the early 1990s. For example, their Classification
of Group Processes into authority, negotiating, supportive and non-cooperative roles
was a useful tool for teachers and students to reflect upon and use to strengthen stu-
dent interaction skills (p. 161). Galton and Williamson’s (1992) landmark book also
foreshadowed the challenges for professional learning that are the focus of this
article.

Aficr a continuing contribution to knowledge about effective cooperative
group work at both primary and secondary level (for example: Galfon, 2009),
Galton and Hargreaves (2009) again highlighted the persistent neglect of group
work in educational practice ‘although. .. there are many stndies that attest to the
value of group working as effective pedagogy, both in terms of improving pupil
attainment and also attitudes, particularly racial ones, the fact remains that in
many classrooms groupwork is still a neglected art’ (p. 1). In focusing an entire
volume of the CJE on findings about effective group work across a range of
countries, Galton and Hargreaves sought that the special edition would stimulate
more structured group work in classrooms around the world, and further research
that builds upon the principles of effectiveness that have emerged in this research
field.

Slavin (2010) also commented recently on the historical failure to translate such
compelling evidence of effectiveness into practice.

In comparison with schooling practices that are. often supported by governments —
such as tutoring, technology use and school restruciuring — co-operative learning is
relatively inexpensive and easily adopted. Yet, fhirty years after much of the founda-
tional research was completed, it remains at the edge of school policy. This does not
have to remain the case: as governments cotne to support the larger concept of evi-
dence-based reform, the strong evidence base for co-operative leaming may lead to a
greater focus on this set of approaches at the core of instructional practice. In the
learning environments of the twenty-first cenfury, co-operative learning should play a
central role. (Salvin, 2010, p. 174)

Why does this approach remain at the edge of school policy, given such a long-
standing and compelling evidence base about a teaching approach that when well-
implemented, demonstrably lifts achievement for low and high achievers, advances
students’ self-regulatory and social skills, reduces bullying and racism and creates
more equitable leaming environments? The compelling question about evidence for
educational improvement is why there is so little progress in take-up at a systemic
level in many jurisdictions.

Cooper, Levin and Campbell (2009) make the case for a new research field to
develop evidence about effective knowledge mobilisation of educational evidence in
policy and practice. In considering barriers to the use of evidence, Pawson (2002)
proposed that research evidence is ‘softly spoken’ because ‘empirical inquiry simply
cannot make its voice heard amidst the clatter of other, political jmperatives on
policy-making” (p. 227). In an overview of research about the use of evidence in
policy, Moore (2006) found that a competing plethora of ideas are presented to pol-
icy-makers as if they were the result of reliable research. Amongst other findings
she reported that the use of cvidence in policy depends upon high level leadership
commitment, ownership of evidence and resourced processes that are integrated into
existing organisational systems and ways of working. In recoguition of such chal-
lenges the Chief Science Advisor to the New Zealand Prime Minister has recently
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published a discussion paper: Towards better use of evidence in policy formation
(Gluckman, 2011b).

Educational R & D: a policy resource for making a bigger difference

Communiiies are seeking better academic and social outcomes from schooling for
all students. This is a fundamental shift in the function of schooling that will not be
advanced through magical and/or ‘teachers must try harder’ policy discourses or a
rediscovering the wheel mentality.

In their consideration of how the world’s most improved schooling systems keep
getting better Mourshed, Chijioke and Barber (2010) conclude that schooling sys-
tems can make significant gains in six years or less. Their second major finding
was that there is too little focus on ‘process’ in the improvement debate. This article
illustrates how sustained cycles of inquiry-driven high—impact educational research
and development can be critical to the ‘what’, ‘why’ and ‘how’ of systemic
improvement. When high-impact R & D informs effective professional learning, we
have powerful evidence of demonstrable and even dramatic improvements both aca-
demic and social outcomes for diverse, high and low achievers over multiple set-
tings.

Internationally, R & D in education has not generally. been a priority. An OECD
(2003) report Knowledge management: New challenges for educational research
identified the relatively low proportion of funding afforded educational R & D, and
the challenges this raises for knowledge societies:

A rough estimate of the level of educational R & D as a percentage of tofal expen-
diture on education is on average less than 0.3% in six countries for which data are
available. This is a very small figure when education is compared with other knowl-
edge sectors, for example, the health sector where between 5-10% of the total
health expenditure in public and private sectors is directed to R & D. (OECD,
2003, p. 11)

In an OECD (2007, p. 3) report the Director of OECD’s Cenire for Educational
Research and Innovation argued the case that:

The issues of effective relationships between research and policy-malers, capacity
building within those domains, and the importance of allocating scarce resources in
the most efficacious manner remain as important as they were 10 years ago.

(Using) evidence for educational improvement

The evidence presented in this article demonstrates that effective professional devel-
opment is a major policy lever for systemic improvement in education, and high-
lights how R & D can make an important confribution by identifying practices that
have significant positive impact, supporting the development of effective profes-
sional learning and enabling ongoing improvement. Sysfemic improvement requires
policy, research and professional leadership to prioritise and create the conditions
for productive professional learning.

The message for both policy, research and practice — even more $0 in siraight-
ened economic times — is that we should build on what we have learned about the
most effective ways of making a difference for the learning and well-being of our
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diverse students. And that we should invest strategically in continuing high impact
R & D so that we can avoid policy churn, ensure the disciplined development of
productive educational innovation and grow capability.

The best evidence synthesis series provides trustworthy information to guide
educational policy and practice about the conditions, both necessary and sufficient,
for professional development that has transformative impact at system level. This
knowledge resource shows the potential for improvement when bodies of evidence
(such as the lessons from Maurice Galton’s seminal work on cooperative learning)
are acted on. Conversely, it highlights the loss of opportunities to advance excel-
lence, equity and social cohesion through education when high impact R & D is
ignored and effective professional leaming neglected.

For those-of us who work in and for education, the challenge is to use the evi-

dence.

Note
An early version of this article was presented to the General Assembly of Fellows of the
International Academy of Education, Limassol, Cyprus September 2008,
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