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Abstract
This paper presents the results of a European study investigating the extent to which the
Dynamic Approach to School Improvement (DASI) can help schools situated in socially
disadvantaged areas to improve their effectiveness. At the beginning of the school year
2015–2016, a sample of 72 primary schools in four European countries (Cyprus, England,
Greece and Ireland) was randomly allocated into the experimental and control groups. A
questionnaire measuring the functioning of school factors related with the school learning
environment, school policy for teaching and school evaluation was administered to all
teachers of the school sample (n = 762). A battery ofmathematics tests and a questionnaire
measuring students’ socioeconomic status (SES) were administered to all students of
grades 4–6 of the school sample (n = 5560). The experimental group made use of DASI to
develop improvement strategies and action plans. Feedback was provided to the control
group regarding their students’ achievement and the functioning of school factors in their
school. Ιn each country, DASI had an effect on promoting student learning outcomes. For
the control group of each country, the total effect of SES on student achievement at the end
of the intervention was bigger than the effect of SES at the beginning of the intervention.
No increase in the effect of SES was identified in the schools of the experimental group.
Implications of findings for establishing a theory-driven and evidence-based approach to
improve the quality and the equity dimensions of school effectiveness are discussed and
suggestions for future studies are provided.
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1 Introduction

Education is a powerful mechanism for improving several aspects of a person’s life,
including socio-economic standing and welfare (Kyriakides et al. 2018). School failure
has a negative long-lasting impact on a child’s life since leaving school without
sufficient qualifications could result in difficulties to secure equal participation in the
financial, civic and social aspects of modern society (Micklewright and Schnepf 2007).
However, children are not all equal when it comes to education failure. Evidence shows
that children coming from socially disadvantaged backgrounds are more likely to have
lower school results and to drop out of school more frequently than children coming
from better-off families (Kyriakides et al. 2018; Sirin 2005). International evaluation
studies like PISA revealed that in Europe approximately 20% of students are not
equipped with basic skills in mathematics and that a 15-year-old student from a
relatively disadvantaged home is 2.37 times more likely to be a poor performer
(obtaining a score below level 2 that measures basic skills in mathematics) than a
student from an affluent family (see OECD 2012). PISA studies also report that 40% of
the variation in student performance is found between schools within a country. This
suggests that issues of both quality and equity are at play in these schools and that
interventions aiming to improve the quality of underperforming schools are needed.
Moreover, research shows that interventions supporting primary school students who
are at risk have stronger effects than those addressing students at secondary school level
(Creemers and Kyriakides 2012; Scheerens and Bosker 1997; Townsend 2007). Fur-
thermore, various syntheses of effectiveness programmes aiming to improve the
attainment of primary students with low basic skills reveal that whole school interven-
tions are more effective (e.g. Borman et al. 2003; Hattie 2009). It should however be
acknowledged that international large-scale studies also reveal that educational out-
comes vary widely between countries. For example, the education systems in Korea
and Shanghai, China not only have above-average performance in reading but also
rather small differences between the scores of the highest- and the lowest-achieving
students. Similarly, in 10 out of the 17 countries that have above-average performance
in reading, variations in performance are smaller than the average variation observed
across OECD countries (OECD 2013). Another important finding from the interna-
tional evaluation studies is that average achievement levels among 15-year-old students
between the top- and bottom-performing countries differ significantly by more than two
standard deviations (corresponding of 6–8 years of learning) (Woessmann 2016).
Considerably, the study reported in this paper has been conducted in four European
countries (i.e. Cyprus, England, Greece and Ireland) to find out whether a whole school
improvement approach can contribute in promoting not only quality but also equity in
different educational settings.

2 Research aims

Given that children in socially disadvantaged areas are more likely to have lower
achievement levels, the study reported here investigated the extent to which a whole
school intervention based on the Dynamic Approach to School Improvement (DASI)
(Creemers and Kyriakides 2012) could promote both quality and equity in socially
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disadvantaged primary schools in four European countries. This was done by investi-
gating the extent to which schools and teachers were able to reduce the gaps in
schooling outcomes among students with different socio-economic background char-
acteristics. The basic rationale is that education can contribute to social justice and
democracy by closing the gap in learning outcomes between students from different
socioeconomic backgrounds, particularly when their abilities and the socio-cultural
status of their family are taken into consideration (Kelly 2012; Sammons et al. 2018).
Specifically, this project aimed to develop further the DASI and evaluate its impact on
(1) improving the functioning of school factors, (2) promoting student achievement
gains (quality dimension of school effectiveness) and (3) reducing the impact of the
socioeconomic status (SES) on student achievement in mathematics (equity dimension
of school effectiveness). Thus, the rationale and the main steps of DASI are presented in
the next section of this paper. The importance of using DASI to promote not only
quality but also equity in education is also discussed.

At this point, it should be noted that the four European countries participating in this
study were chosen due to the fact that the promotion of equity is considered a priority in
each one of these countries (see OECD 2010, 2012). It should also be acknowledged
that the dynamic model of educational effectiveness (see Creemers and Kyriakides
2008), which is the theoretical framework upon which the intervention of the present
study is based, has been empirically tested in these four countries through several
international and national studies (e.g. Kyriakides et al. 2015; Panayiotou et al. 2014,
2016; Christoforidou and Xirafidou 2014). In addition, a number of experimental
studies have been conducted in three out of the four participating countries (i.e. Cyprus,
England and Greece) in order to identify the impact of DASI on promoting student
learning outcomes (e.g. Kyriakides et al. 2014). However, schools participating in the
experimental studies investigating the impact of DASI on promoting quality in educa-
tion were not situated in socially disadvantaged areas. Given that early effectiveness
studies of the field of Educational Effectiveness Research (EER) were concerned with
identifying ways to help schools in disadvantaged areas to achieve better learning
outcomes (Edmonds 1979; Rutter et al. 1979), it is important to find out whether DASI
can help schools in these areas to become more effective. In addition, there is a
variation between these four countries regarding the way that educational policy is
applied to schools in order to support students coming from low socioeconomic
backgrounds. For example, Ireland has a specific policy that focuses on providing
special support and learning opportunities to these students whereas Cyprus and Greece
have no clear policy on promoting equity in education. Lastly, these countries have
been affected by the recent economic crisis and/or treat the promotion of equity in
education as a policy priority. Therefore, this study aimed to raise awareness among
policy-makers and practitioners of these countries and help them emphasise on factors
that can promote not only quality but also equity in education.

3 The dynamic approach to school improvement: Rationale and major
steps

Creemers and Kyriakides (2015) emphasise that ‘the main assumption of DASI is that
school improvement projects can have an impact on student learning outcomes only
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when these projects are based on valid theories’ (p. 105). Researchers have stressed the
importance of providing a studious and theoretical framework when designing an
improvement programme (e.g. Bierman et al. 2008; Buczynski and Hansen 2010;
Domitrovich et al. 2009; Yoon et al. 2007). Consequently, DASI is developed on the
basis of a theoretical framework, which refers to factors of educational effectiveness
that need to be carefully examined when introducing a change at the school level
(Creemers and Kyriakides 2010a; Kyriakides 2017). More specifically, DASI makes
use of the dynamic model of educational effectiveness (Creemers and Kyriakides 2008),
which has been systematically tested through empirical studies and meta-analyses
which revealed that the effectiveness factors included in the dynamic model were
associated with student achievement gains (e.g. Antoniou and Kyriakides 2011,
2013; Azigwe et al. 2016; Azkiyah et al. 2014; Christoforidou et al. 2014;
Christoforidou and Xirafidou 2014; Creemers and Kyriakides 2010b; Kyriakides
et al. 2016; Kyriakides et al. 2013a, b; Kyriakides and Creemers 2008, 2009;
Kyriakides et al. 2010; Panayiotou et al. 2014).

Second, ‘DASI assumes that each school should develop its own strategies and
action plans for improvement by taking into account the knowledge base provided by
the dynamic model, which attempts to describe the complexity of educational effec-
tiveness’ (Creemers and Kyriakides 2015, p. 106). It is important to note that while the
dynamic model focuses on its effectiveness factors, it simultaneously gives opportuni-
ties to school stakeholders to address their improvement priorities in an adjustable way
(Creemers and Kyriakides 2010b; Heck and Moriyama 2010; Hofman et al. 2010;
Sammons 2009). This is also empirically supported as the aforementioned studies
testing the validity of the dynamic model revealed variation in the functioning of
factors in different school settings. Therefore, this finding leads to the conclusion that
one should take into account the abilities of the school stakeholders (i.e. teachers,
students, parents and school management team) and their professional needs in the
process for improving the functioning of each effectiveness factor (see Kyriakides et al.
2018).

Third, Creemers and Kyriakides (2015) argue that ‘effective schooling is seen as a
dynamic, ongoing process’ (p. 106). This means that schools are expected to adapt to
the changing contexts, needs and diverse priorities in order to be considered as
effective. Likewise, less effective schools may be encouraged by the community and
local school boards to take actions to improve their students’ learning outcomes. This
notion relies on the contingency theory (Donaldson 2001; Mintzberg 1979) and can be
viewed as one of the main assumptions upon which the dynamic model is based
(Scheerens 2013). Therefore, DASI is concerned with the process of improving the
functioning of the school level factors in each school. Moreover, DASI is based on the
assumption that even schools which are among the most effective should take actions to
improve further their policy for teaching and their school learning environment in order
to remain effective (Creemers and Kyriakides 2010b).

Fourth, DASI stresses that each school should develop its own strategies and
improvement plans, but support to schools should be offered by an Advisory and
Research Team (A&R Team), who has the appropriate technical expertise and theoret-
ical knowledge base for addressing the school level factors in order to help schools
improve their policy for teaching and their policy for creating a school learning
environment (Creemers and Kyriakides 2015; Kyriakides 2017). This means that each
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school is encouraged to ask for the support of the A&RTeam and of any other available
resource within and/or outside the school when designing and implementing their
action plans. In this way, a systematic research-based approach to design, implement
and evaluate improvement efforts (Bryk et al. 2010; Rowan et al. 2009) is promoted by
DASI (Kyriakides 2017).

Fifth, DASI is based on the assumptions that both the A&R Team and the school
stakeholders should be involved in the design and the evaluation of the improvement
project (Creemers and Kyriakides 2015). In this way, we avoid the problems that may
arise in conducting experimental studies where practitioners see themselves as those
who are expected to follow in a rather strict way an intervention designed by others,
and thereby ownership is not established. In the case of DASI, school stakeholders are
those who take decisions on which improvement actions and tasks should be carried
out. By using this approach, not only ownership of the improvement project is likely to
be established but also the stakeholders’ experiences and the special situation of the
school are taken into account (Creemers and Kyriakides 2012). At the same time, the
A&R Team has an important role to play since this team is expected to share its
expertise and knowledge with practitioners and help them develop strategies and action
plans that are in line with the relevant knowledge base of EER.

Finally, DASI is concerned with the impact of the improvement project on student
learning outcomes and thereby a summative evaluation is undertaken searching for the
impact of the intervention on student learning outcomes. This implies that DASI promotes
an innovative approach to improvement where stakeholders and the A&R Team are
expected to collaborate in order to develop improvement strategies and action plans,
implement those and evaluate their impact on student learning outcomes. At the same
time, each party has a specific role and expertise to bring to the improvement intervention,
so they are not expected to play the same role in the school improvement process.

Figure 1 illustrates the major steps of DASI and reveals that school stakeholders and
the A&R Team should be actively involved in each step of DASI. Their ability to work
together and exchange skills, expertise and experience is critical to the success of the
school improvement project. The first two steps are concerned with the establishment
of clarity and consensus about the general purpose and the aims of the school
improvement project. Initially, the importance of promoting student learning is stressed
(step A). This implies that school stakeholders and the A&R Team should define the
aims of their intervention by taking into account the fact that promotion of student
learning must be the ultimate aim of any school improvement effort (Creemers and
Kyriakides 2010a). In the case of the study reported here, the importance of promoting
both quality and equity was stressed at this stage of the intervention to both the
experimental and the control group, so as to secure that the two groups had equivalent
and sufficient information regarding the purpose of the study. In the second step, the
effectiveness factors of the dynamic model of educational effectiveness are presented to
school stakeholders. This may help school stakeholders understand how and why
addressing these school factors may promote student learning outcomes. In the third
step, stakeholders of the schools in the experimental group (with the support of the
A&R Team) should develop their own evaluation mechanisms in order to collect and
analyse data about the functioning of school factors and identify their priority area(s)
for improvement. The fourth step shows that the A&R Team should work closely with
the school stakeholders to help them develop their own improvement strategies and
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action plans. School stakeholders are expected to take into account the available
knowledge base of EER during this process. A handbook indicating actions that could
be taken to improve the functioning of each school factor in relation to their improve-
ment priorities is provided by the A&R Team. School stakeholders are expected to
adjust these guidelines to their school context (with the support of the A&R Team).

School Stakeholders (Teachers, 

Students, Parents) 

The Advisory and Research 

Team (A&R Team) 

d  Designing improvement strategies and action plans 

by considering the knowledge base relating to the factors 

addressed 

e   Monitoring the 

implementation:  formative 

evaluation  

f   Measuring the 

impact of DASI: summative 

evaluation 

a Establishing clarity and consensus about the general aim of 

school improvement: promoting student learning 

b Establishing clarity and consensus about the aims of school 

improvement: addressing school factors associated with 

learning 

c  Conducting school self-evaluation (SSE) 

Collecting evaluation data 

Analysing evaluation data 

Identifying priorities for improvement 

Fig. 1 The major steps in the Dynamic Approach to School Improvement (DASI)
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Then, school stakeholders and the A&R Team should develop mechanisms for mon-
itoring the implementation of the intervention (step E). At this point, the role of
formative evaluation is stressed and the importance of using evaluation data to further
develop the school improvement strategies and action plans is emphasised. Finally, the
A&R Team and the school stakeholders should measure the impact of DASI on
promoting student learning outcomes and reducing the learning differences between
students coming from different socioeconomic backgrounds (step F). This step may
also reveal new areas for improvement. In particular, if the evaluation results reveal that
a school has managed substantially to improve the functioning of the factor(s) ad-
dressed during the first year of the implementation of the project, school stakeholders
and the A&R Team may decide to collect evaluation data and identify a new priority
improvement area. By collecting data on the functioning of school factors (i.e. moving
back to step C), the new priority area may be identified and a new improvement project
could be developed and implemented during the second year of the improvement
project. This implies that improving school effectiveness is an ongoing and never-
ending process, irrespective of how effective a school might be. Improvement efforts
are continuous, cyclical in nature and embedded in a wider process of overall school
development. In the next section, we advocate the use of DASI to promote not only
quality but also equity.

4 Using the dynamic approach to school improvement to promote
quality and equity

This section advocates for the use of DASI to promote quality and equity in education.
In regard to its impact on quality, four experimental studies revealed that DASI had a
stronger impact on improving student learning outcomes than the participatory ap-
proach to teacher and school improvement which gives emphasis to professional
experience (see Creemers and Kyriakides 2015; Kyriakides 2017). It is important to
note here that three out of the four experimental studies were concerned with the use of
DASI for promoting cognitive learning outcomes. However, the fourth study took place
in five European countries (i.e. Belgium, Cyprus, England, Greece and the Nether-
lands) and was concerned with the use of DASI for reducing bullying (Kyriakides et al.
2014). In each country, schools which made use of DASI managed to reduce bullying
at a significantly higher level than the schools of the control group.

Recent research findings suggest that there are almost no data on the impact of DASI
on promoting equity in education (Kyriakides et al. 2018). Moreover, the participating
schools in the four studies mentioned above were not situated in socially disadvantaged
areas and the main aim of these studies was to search for the impact of DASI on
promoting student learning outcomes rather than reducing the SES gap in student
achievement. This can be attributed to the fact that during the last three decades, EER
was mainly concerned with identifying factors associated with student achievement gains
rather than searching for the contribution of schools and teachers to promote equity. There
is research to suggest, for example, little conscious awareness by teachers of the equity
dimension to their role, in spite of observed differences in their practices and expectations
with different groups of children on the basis of SES, ethnicity and gender (Devine and
MacGillicuddy 2016; Lingard 2007). It should, however, be acknowledged that EER has
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revealed that student learning outcomes are associated with various student factors,
including background factors, such as SES, gender and ethnicity, as well as other factors
that are not likely to change, such as personality traits. This implies that even if students
are provided with the same learning opportunities, variation in student learning achieve-
ment gains can be detected and this variation can partly be explained by student
background factors beyond their cognitive abilities and the effort that they put in to
achieve these outcomes (Kyriakides and Luyten 2009; Lim 2013). Even if students are
given the same opportunities within the schools, not all students will manage to progress
at the same rate given the strong influence of home environment (Lareau 2016) and the
intersection with patterns of structural inequality in the society at large (Sammons et al.
2018). Effective schools are therefore expected to provide further support for those
disadvantaged groups of students (based on their background characteristics, such as
SES, gender and ethnicity) in order to ensure that differences in learning outcomes are
substantially reduced (Kelly and Downey 2010; Kyriakides and Creemers 2011; OECD
2012). This implies that positive discrimination of different groups is not only legitimated
in order to obtain equity in education but is also seen as a characteristic of effective
education. We also argue that effective school-based interventions are not only those that
contribute to the promotion of learning outcomes for all (quality) but also those that
reduce differences in student learning outcomes between groups of students with different
background characteristics (equity). It should however be acknowledged that differences
in learning outcomes between different groups of students cannot be completely elimi-
nated since these gaps can be attributed to other hidden mechanisms in society over which
schools have no control. Thus, the study reported here moves a step forward to investigate
the impact of DASI on promoting quality and equity in socially disadvantaged schools.
Given that early effectiveness studies were concerned with identifying ways to help
schools in disadvantaged areas to achieve improved learning outcomes, it is important
to find out whether DASI can help schools in disadvantaged areas in four different
countries to become more effective by making use of a theoretical framework that has
been empirically tested in these countries. In addition, the impact of DASI on promoting
equity should be investigated.

5 Methods

5.1 Participants

At the beginning of school year 2015–2016, a sample of 72 primary schools in four
European countries (i.e. Cyprus, England, Greece and Ireland) in socially disadvan-
taged areas was selected. In each country, participating schools were randomly allo-
cated into two groups: the experimental and the control group. A pre-measure of
achievement in mathematics of all grade 4, 5 and 6 students (n = 5560) in the partic-
ipating schools, and of the functioning of school factors, was also conducted. Table 1
provides some descriptive data on the background factors of students participating in
this study and their prior achievement by country. In each country, the t test did not
reveal any statistically significant difference at 0.05 level between the two groups in
relation to two of the background characteristics of their students (i.e. SES, age) and
their prior achievement in mathematics. With regard to the other two student
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background factors (i.e. gender and ethnicity), the χ2 test did not also reveal any
statistically significant difference at 0.05 level.

Both groups of schools were asked to develop improvement strategies and action
plans to promote quality and equity. The next part of this section provides a brief
description of the intervention that took place in these schools in order to promote
quality and equity. At the end of the school year, student achievement in mathematics
and the functioning of school factors were measured.

Table 1 Descriptive data about the background factors of the students in the experimental and the control
group per country

Student background factors Experimental Control t test

Mean SD Mean SD t df p

Cyprus

Prior achievement 0.64 1.11 0.68 1.13 −0.76 1788 0.449

Post achievement 1.09 1.15 0.87 1.08 4.16 1788 0.001

SES 0.85 0.73 0.80 0.68 1.49 1788 0.135

Age in days 3805 393 3830 391 −1.58 1788 0.115

England

Prior achievement 0.78 1.41 0.74 1.38 0.45 988 0.647

Post achievement 1.22 1.40 0.98 1.39 2.69 988 0.007

SES 0.61 0.56 0.64 0.40 − 0.97 988 0.331

Age in days 3472 327 3496 342 − 1.13 988 0.259

Greece

Prior achievement 0.72 1.43 0.68 1.35 0.51 1284 0.597

Post achievement 0.98 1.25 0.81 1.16 2.52 1284 0.012

SES 0.65 0.57 0.70 0.58 − 1.56 1284 0.123

Age in days 3730 329 3742 328 − 0.65 1284 0.513

Ireland

Prior achievement 0.90 1.32 0.85 1.34 0.72 1492 0.469

Post achievement 1.24 1.29 0.99 1.13 4.14 1492 0.001

SES 0.55 0.53 0.51 0.66 1.29 1492 0.194

Age in days 3926 335 3938 344 −0.69 1492 0.498

Overall

Prior achievement 0.76 1.34 0.73 1.30 0.85 5558 0.40

Post achievement 1.13 1.30 0.91 1.25 6.42 5558 0.001

SES 0.68 0.65 0.67 0.66 0.57 5558 0.559

Age in days 3765 367 3776 363 − 1.13 5558 0.262

Number of participants in the experimental and control groups per country:

Cyprus: Experimental (n = 930) / Control (n = 860)

England: Experimental (n = 489) / Control (n = 501)

Greece: Experimental (n = 677) / Control (n = 609)

Ireland: Experimental (n = 803) / Control (n = 691)
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5.2 The treatment offered to the experimental group

At the beginning of the school year 2015–2016, a seminar for the head teachers of the
schools participating in the experiment group (n = 36) was organised to reach a
consensus on the general purpose of the intervention and to discuss about the main
phases of the project, the role of the A&RTeam and the role of the school stakeholders
(see steps A and B of DASI). A handbook was also produced which presented the
theoretical framework of the intervention and provided suggestions for schools on how
to build school evaluation mechanisms that aim to improve educational practices at
school and classroom level. The handbook also included the rationale of the project and
clarified the role of the A&R Team. It was made clear that researchers should assist
them in carefully setting up their own strategies and action plans for promoting both
quality and equity. The handbook can be accessed from the web page of the project
(www.ucy.ac.cy/promqe).

In the next step of the intervention, the A&R Team provided support to the schools to
help them establish school evaluation mechanisms (see step C of DASI). In addition, the
A&R Team analysed the data that emerged from the teacher questionnaire and supplied
each school with feedback indicating its priorities for improvement. Subsequently, each
country’s A&RTeam visited the schools of the experimental group and participated in staff
meetings to present the results of the teacher questionnaire. In this way, school stakeholders
had the chance to discuss the findings of school evaluation and decide whether their action
plans would address one or a combination of priorities concerning the factors included in
the dynamic model which were found to perform less well in their schools. It was strongly
recommended that students and parents should be actively involved in selecting the school
improvement area(s). For this reason, schools were encouraged to establish a committee
with representatives of parents, students and teachers to discuss the results and gradually
reach a consensus about the priorities of the school and how to address them. The final
decisionwas announced to thewhole school community and feedbackwas providedwhich
helped schools to produce a clear definition of their improvement area.

At the next stage, school stakeholders (in collaboration with the A&R Team)
developed their improvement strategies and action plans (step D of DASI). At this
point, school stakeholders were reminded to make use of the suggestions and additional
reading resources provided in the handbook in order to specify the activities involved in
their improvement strategies and action plans. Examples of action plans designed by the
schools can be found in the website of the project (www.ucy.ac.cy/promqe). Beyond
designing action plans, school stakeholders were further asked to make decisions
regarding the monitoring of the implementation of their strategies and action plans
(see step E of DASI). In the next stage, the intervention was implemented. The
implementation of DASI lasted for approximately 8 months and the A&R Team
provided support to the school stakeholders by helping them overcome difficulties
and problems that emerged during the implementation of their action plans.
Specifically, the country teams visited the schools in the experimental group once
every 6 weeks to provide feedback and support in the implementation and/or in
modifying the action plans. A network within and across countries of schools addressing
the same factors was also developed in order to share experiences during the imple-
mentation of their school improvement strategies. Moreover, the A&R Team helped
school stakeholders to use the evaluation data in order to modify their strategies and
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action plans, according to the circumstances and specific needs of different groups of the
school population. The appropriate and timelymodification of action plans was found to
reduce the chance of a school finding out at a very at late stage that no progress had been
made during the school year due to poor implementation of its action plans.

5.3 Support offered to the schools of the control group

In order to evaluate the impact of DASI, the A&R Team gave feedback to the control
group of primary schools (n = 36) regarding the results that emerged from a pre-
measure concerned with student achievement in mathematics and the functioning of
effectiveness factors in their school (but without mentioning what their improvement
priorities were) as revealed by teacher responses to the questionnaire measuring the
school factors of the dynamic model. These schools were also offered support to
develop their own strategies and actions to promote quality and equity, but without
using the DASI. Support was, therefore, provided by the A&R Team and the same
amount of time and effort was allocated to each treatment group. In addition, accounts
of the effort that schools put into the project were collected, but we did not identify any
statistically significant difference between the two groups. By following this approach,
we were able to provide equal support for each group and to control for the Hawthorne
effect in two ways: all groups put the same amount of effort into their specific
intervention and schools in each group were not aware of the other interventions thus
avoiding compensatory rivalry or resentful demoralisation on the part of either of the
two groups (Shadish et al. 2002).

5.4 Measures

Student achievement in mathematics at the beginning and at the end of the
intervention For each year group of students, criterion-reference tests in mathematics
were constructed in order to measure their knowledge and skills in mathematics in
relation to the objectives of the national curriculum in the four European countries.
Specifically, a specification table covering the basic skills in mathematics expected to
be taught to students in grades 3 to 6 by all countries was developed. The specification
table was developed in collaboration with expert teachers and ministry officials from
each country so as to represent adequately the mathematics skills and knowledge
included in the mathematics curriculum of each country. Based on this table, a battery
of written tests was developed. The written tests administered during the main study
were subject to control for reliability and validity. The face and content validity of each
test was evaluated by a group of expert teachers and teaching mathematics academics in
each country. It is important to note that none of the respondents achieved a full score,
and none scored zero. Moreover, less than 3% of the students achieved over 80% of the
maximum score, and less than 9% of the students achieved over 70% of the maximum
score. Based on the range of the results, the ceiling and floor effects in the attainment
data were not observed.

Equating of tests The test administered to grade 6 students when they were at the end
of the school year was purposefully more difficult than the one administered to grade 4
students when they were at the beginning of the school year so as to correspond to their
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age skills, maturity stage and level of mathematics knowledge. In order to make the
comparison of test scores meaningful, the scores had to be made comparable. Equating
was done using Item Response Theory (IRT) modelling (Hambleton and Swaminathan
1985). The method of equating followed the same procedure as that used in PISA
studies. However, in PISA, equating is horizontal (equating the different versions of
tests), whereas in this study the equating was vertical. Specifically, the scores were
transformed into the same scale on the basis of characteristics of IRT models with
students’ latent level of ability (y) and difficulty level of an item (b) being identical
when certain preconditions were fulfilled (Bond and Fox 2001). The latent ability level
for each student could be determined in every version as long as there were so-called
anchoring items connecting the versions. For the purposes of this study, we used
sufficient common items (i.e. approximately 15% of anchoring items across all tests)
with representative content to be measured (Kolen and Brennan 1995). Estimation was
made using the Extended Logistic Model of Rasch (Andrich 1988), which revealed that
each scale had satisfactory psychometric properties. Specifically, for each scale, the
indices of cases (i.e. students) and item separation were higher than 0.82, indicating that
the separability of each scale was satisfactory (Wright 1985). Moreover, the infit mean
squares and the outfit mean squares of each scale were near one and the values of the
infit t scores and the outfit t scores were approximately zero. Furthermore, each analysis
revealed that all items had item infit with the range 0.84 to 1.19. Therefore, for each
assessment period, achievement in mathematics was estimated by calculating the Rasch
person estimates.

Student background factors Information was collected on four student background
factors: gender (0 = boys, 1 = girls), ethnicity, language spoken at home (0 = other
language, 1 = language of instruction at school) and SES. Five SES variables were
available: father’s and mother’s education level, the social status of father’s job, the
social status of mother’s job and the main elements of the home learning environment.
Specifically, it was possible to classify parents’ occupation into three groups: occupa-
tions followed by the working class (63%), occupations followed by the middle class
(28%) and occupations followed by the upper-middle class (9%). All five variables
were considered in establishing an SES score since variation across the five variables
per student can be observed. For example, it is possible that a father has a professional
job whereas a mother does not. It may also be possible that a father has a university
degree but currently has a blue-collar job. It was for this reason that data emerged from
all five variables were taken into account in generating an SES score. We even took into
account data emerged from another part of the student questionnaire which was
concerned with the main elements of the home learning environment (i.e. learning
materials available at home and learning opportunities offered at home). The Extended
Logistic Model of Rasch (Andrich 1988) was used to analyse the ordinal data that
emerged from the questionnaire. Thus, a scale which referred to the student SES score
was created and analysed for reliability, fit with the model, meaning and validity.
Analysis of the data revealed that the scale had relatively satisfactory psychometric
properties. Specifically, the indices of cases (i.e. students) and item separation were
higher than 0.87, indicating that the separability of the scale was satisfactory (Wright
1985). Furthermore, the infit mean squares and the outfit mean squares of each scale
were near one and the values of the infit t scores and the outfit t scores were
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approximately zero. The analysis revealed that there was a good fit with the model
(Keeves and Alagumalai 1999). Thus, an overall score for the SES of each student was
calculated using the relevant Rasch person estimate in the overall SES scale.

Using a teacher questionnaire to measure school factors The explanatory variables
which refer to the school level factors of the dynamic model were measured by asking
the teachers in the school sample (n = 762) to complete a questionnaire. This question-
naire can be accessed from the web page of the project (www.ucy.ac.cy/promqe). Since
it is expected that teachers within a school are or should be aware of the policy of their
school and the evaluation mechanisms of their school similarly, but differently from
teachers in other schools, a generalisability study was initially conducted. For each
participating country, it was found that in all the questionnaire items, the object of
measurement was the school. Reliability was then computed for each of the dimensions
of the school factors by calculating multilevel λ (Snijders and Bosker 1999) and the
Cronbach alpha for data aggregated at the school level. The value of the Cronbach
alpha represented consistency across items, whereas multilevel λ represented consis-
tency across groups of teachers. For all factors, the reliability coefficients were high
(around 0.80). It was also found that the percentages of variance at the school level
were between 29 and 38%.

To test the validity of the questionnaire, separate Structural Equation Modelling
(SEM) analyses were conducted for each of the three overarching factors: (1) school
policy on teaching, (2) policy on the school learning environment and (3) school
evaluation. The first overarching factor was school policy on teaching and consisted of
factors measuring the quantity of teaching (e.g.Whole school records are kept concerning
student absenteeism), provision of learning opportunities (e.g. Our school participates in
programmes/projects (e.g. Erasmus, action research projects, collaboration with other
schools, pilot initiatives) that focus on providing learning opportunities beyond those
offered by the formal curriculum) and quality of teaching (e.g. Our school takes into
consideration the professional experience, skills and aptitudes of each individual teacher
in designing and implementing our school policy/policies for teaching). The second
overarching factor was policy on the school learning environment and comprised factors
measuring student behaviour outside the classroom (e.g. When supervising students on
playground, teachers are encouraged to interact with children who may require support
(e.g. children who are upset, isolated or display challenging behaviour)), teacher collab-
oration (e.g. The teachers in our school cooperate with each other by exchanging ideas
andmaterials when teaching specific units or series of lessons), partnership policy (e.g. At
staff meetings, we make decisions on how parents/guardians can be involved in learning
activities) and provision of sufficient learning resources (e.g. There is material on notice-
boards in the school relevant to the effective use of a range of educational resources for
teaching). Finally, the third overarching factor was policy on evaluation and was com-
posed of factors measuring evaluation of the school policy on teaching (e.g. Teachers’
capacity to implement school policy on teaching (e.g. quantity of education, quality of
education, provision of learning opportunities for students) is evaluated within the school)
and evaluation of the learning environment (e.g. Our school regularly reviews and revises
policies concerned with the broader learning environment of school). Additionally, for
each of the three overarching factors, another model was tested in order to compare its
fitting indices with the data from the three proposed theoretical models (i.e. model 1). In
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these alternative models (model 2), all items that were used for the SEM analyses of each
of the three overarching factors were considered to belong to a single factor. The fit
indices of each model per school factor are shown in Table 2, where it can be seen that
model 1 was found to have the best fitting and that in each case (i.e. overarching factor)
the fit indices of this model were satisfactory.

For each overarching factor, Multiple Group Confirmatory Factor Analysis
(MGCFA) was then conducted to test whether the teacher questionnaire elicit similar
response patterns across the four countries. Specifically, measurement invariance can be
examined on three sequential levels: configural, metric and scalar (Kline 2015).
Configural invariance investigates the extent to which the pattern of fixed and free
factor loadings among and between factors and items is the same and a value of RMSEA
is expected to be smaller than 0.05 (Wu et al. 2007). For each overarching factor,
configural invariance was supported since for each country the values of RMSEAwere
found to be smaller than 0.05 and the values of CFI were higher than 0.94. The second
step of invariance involves the examination of metric invariance by comparing the
baseline model (which allows the factor loadings to be freely estimated across multiple
groups) and the invariance model (which expects the factor loadings to be equal across
the four country groups). Differences between the two nested models can be examined
with the χ2 difference test (Muthén and Muthén 2012) and the ΔCFI (Cheung and
Rensvold 2002). It was first of all found that for each overarching factor, the baseline
model fit the data adequately (i.e. CFI bigger than 0.96 and RMSEA smaller than 0.06).
Then, all the factor loadings across the four country groups were constrained to be equal,
but for two overarching factors (i.e. policy for school learning environment and school
evaluation), the data did not fit adequately to the relevant models (i.e. CFI smaller than
0.90 and RMSEA bigger than 0.15). Moreover, for each overarching factor, the
corrected χ2 difference test indicated that the factor loading invariant model was
significantly worse than the baseline model. In addition, the ΔCFI was much bigger
than 0.01, indicating that the metric invariance of the teacher questionnaire was not
supported for any of the three scales measuring the overarching school factors.

The lack of metric and scalar invariance makes factor score comparisons invalid
since differing response mechanisms seem to underlie country-group answers to the

Table 2 Fit indices of the models that emerged from the SEM analyses of the teacher questionnaire used to
measure each overarching school factor

Models χ2 df χ2/df p value CFI RMSEA Range RMSEA

School policy on teaching

Model 1 140 16 8.75 0.001 0.992 0.051 0.045–0.058

Model 2 (one-factor model) 493 20 24.7 0.001 0.941 0.093 0.085–0.099

Policy on the school learning environment

Model 1 679 96 7.1 0.001 0.967 0.052 0.045–0.063

Model 2 (one factor model) 3888 135 28.8 0.001 0.738 0.099 0.096–0.107

School evaluation

Model 1 544 57 9.54 0.001 0.969 0.056 0.048–0.060

Model 2 (one-factor model) 1545 65 23.8 0.001 0.895 0.093 0.089–0.096
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items of each overarching factor (Brown et al. 2017). However, the purpose of this
study was not to compare the overarching factor scores across the four countries but to
measure the effect of DASI in each country. Even if measurement invariance was
established, comparison across the four countries would have not been conducted
especially since the sample in each country was not nationally representative. Never-
theless, we decided to conduct four separate within-country analyses to measure the
effect of DASI on student achievement gains in each country. Since configural invari-
ance was achieved, it was also decided to generate factor scores by taking into account
teacher responses to the equivalent questionnaire items by considering the SEM model
emerged in each country. At the next step, for each school, separate analysis of the
teacher responses to the questionnaire items was conducted, and those factors which
had the lowest mean rank values were identified, indicating each school priorities for
improvement. The results were reported to each school and stakeholders in the
experimental group were encouraged to develop their strategies and action plans in
order to improve the functioning of those factors for which lower mean rank values
were estimated. A similar approach was used in analysing teachers’ responses to the
questionnaire at the end of the intervention. The reports sent to the schools at the end of
the intervention made suggestions regarding the improvement areas that each school
could consider in developing its own strategies and action plans during the next school
year (i.e. 2016–2017).

6 Findings

The results section is split into three parts. The first part refers to the impact of the
intervention upon the functioning of school factors since these factors were directly
addressed through the action plans developed by the experimental group schools. The
second part investigates the extent to which the intervention had an impact on student
achievement gains (quality dimension) in each country, and the results of the four
within-country multilevel regression analyses are presented. The impact of this inter-
vention on promoting equity in each country is examined in the last part of this section.

6.1 The impact of the intervention on improving school factors

Table 3 presents the means and standard deviations of the three school-level overarching
factor scores before the implementation of the intervention and at the end of the intervention
in the experimental and control schools in each of the four countries participating in this
study. Although a repeated measures MANOVA of treatment (following DASI/not follow-
ing the proposed approach) according to time (before (i.e. pre)/end (i.e. post)) could have
been carried out with the three factor scores (i.e. policy on teaching, school learning
environment and school evaluation) as dependent variables, we decided to compare the
school factor scores of these two groups by using non-parametric statistical tests due to our
small sample size at the school level (i.e. less than 15 schools in each group). Siegel and
Castellan (1988) argue that when the sample size is small, non-parametric tests are
preferable to parametric tests, even when interval data have been collected. Thus, the
Kolmogorov–Smirnov two-sample test was initially employed to identify any statistically
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significant difference between the two groups in terms of the functioning of the three
overarching school factors before the intervention. No statistically significant differencewas

Table 3 Means and standard deviations of the functioning of each overarching school factor in the experi-
mental and control schools and values of the Kolmogorov–Smirnov two-sample test

Overarching school factor Experimental school Control school K-S Z p value

Mean SD Mean SD

Cyprus

(A) Before the intervention

School policy on teaching 2.96 0.87 2.98 0.69 − 0.766 0.601

School learning environment 3.04 0.77 3.03 0.55 0.656 0.782

School evaluation 2.77 0.73 2.79 0.65 − 0.774 0.587

(B) At the end of intervention

School policy on teaching 3.48 0.63 3.04 0.68 1.474 0.028

School learning environment 3.80 0.83 3.09 0.76 1.992 0.009

School evaluation 3.15 0.78 2.86 0.73 1.413 0.029

England

(A) Before the intervention

School policy on teaching 3.11 0.86 3.15 0.82 − 0.832 0.493

School learning environment 3.05 0.80 3.07 0.90 − 0.799 0.547

School evaluation 2.95 0.96 2.93 0.89 0.661 0.765

(B) At the end of intervention

School policy on teaching 3.46 0.90 3.17 0.84 1.389 0.038

School learning environment 3.42 0.86 3.08 0.88 1.989 0.007

School evaluation 3.29 0.91 2.91 0.89 1.467 0.031

Greece

(A) Before the intervention

School policy on teaching 3.05 0.83 2.98 0.89 0.914 0.874

School learning environment 3.10 0.72 3.13 0.73 − 0.616 0.799

School evaluation 2.71 0.83 2.74 0.28 − 0.963 0.312

(B) At the end of intervention

School policy on teaching 3.39 0.80 3.00 0.81 1.713 0.019

School learning environment 3.46 0.74 3.11 0.73 1.450 0.038

School evaluation 3.11 0.71 2.75 0.83 1.389 0.041

Ireland

(A) Before the intervention

School policy on teaching 2.98 0.76 3.05 0.69 − 0.821 0.502

School learning environment 2.89 0.86 2.84 0.79 0.799 0.547

School evaluation 2.81 0.82 2.87 0.83 − 0.963 0.312

(B) At the end of intervention

School policy on teaching 3.29 0.74 2.97 0.72 1.934 0.015

School learning environment 3.18 0.73 2.91 0.73 1.656 0.024

School evaluation 3.12 0.24 2.91 0.25 1.611 0.035
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identified at the 0.05 level. This implies that the two groups were performing equally well in
relation to the functioning of the three overarching school factors. At the end of the
intervention, the Kolmogorov–Smirnov two-sample test revealed statistically significant
differences at the 0.05 level between the two groups of schools in each country in relation to
each school factor (see Table 3). Moreover, the Wilcoxon test was used to identify whether
there was any statistically significant progress in the performance of each group of schools
in relation to the three overarching school factors. In each country, it was found out that only
the schools in the experimental group managed to improve the functioning of their school
factors at a statistically significant level.

6.2 The impact of the intervention on improving student achievement gains
in mathematics

In each country, we conducted multilevel regression analysis to identify the impact of
DASI on student achievement at the end of the intervention. Specifically, an empty model
consisting of student, class and school levels was initially used. In subsequent steps,
explanatory variables at different levels were added, starting at the student level. Explan-
atory variables, apart from grouping variables, were centred as Z-scores with a mean of 0
and a standard deviation of 1. Grouping variables were entered as dummies with one of the
groups as the baseline (e.g. boys = 0). The models presented in Tables 4, 5, 6 and 7 were
estimated without the variables that had no statistically significant effect at level 0.05.

In model 1, the context variables at each level (i.e. prior achievement, gender, SES,
age and ethnicity) were added to the empty model. Tables 4, 5, 6 and 7 reveal that in
each country, model 1 explained at least 35% of the total variance, and most of the
explained variance was at the student level. Moreover, the likelihood statistic revealed a
statistically significant change between the empty model and model 1 (p < 0.001). Each
analysis also revealed that the effects of all contextual factors, other than ethnicity and
age, were significant at 0.05 level. Moreover, prior knowledge was the only contextual
variable which had a significant effect on student achievement when aggregated at the
school level. In model 2, the impact of DASI was tested by adding to model 1 a dummy
variable. By considering the control group as a reference group, it was found that the
group which made use of DASI managed to achieve better results than the control
group in each participating country (see Tables 4, 5, 6 and 7).

The findings of the four multilevel regression analyses seem to provide support for
the use of DASI in socially disadvantaged schools to promote quality in education in
each participating country. Table 8 summarises the main results concerning the impact
of DASI that emerged from each within-country analysis. The fixed effects obtained
from multilevel analysis can readily be converted into standardised effects or ‘Cohen’s
d’ by dividing them by the standard deviations in the ‘treatment group’ which made use
of the DASI to promote student learning outcomes in mathematics. Thus, Table 8
presents the effect sizes of using DASI according to country, and we can observe some
differences in the reported effect sizes. The impact of DASI in some countries (i.e.
Greece and Ireland) was found to be bigger, whereas in England its impact was smaller.
These differences could be attributed to differences between countries in terms of the
support that schools in socially disadvantaged areas received from the system level to
promote quality. Differences in the extent to which the school factors of the dynamic
model are addressed by national policies and the relevant school evaluation
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mechanisms should also be considered. For example, in Cyprus, the Ministry of
Education refers explicitly to the school factors of the dynamic model and expects
head teachers to develop action plans in order to improve the functioning of school
factors, and this might have had an effect on schools in the control group.

Table 4 Parameter estimates and standard errors for the analysis of mathematics achievement (students within
classes, within schools) of students in Cyprus

Factors Model 0 Model 1 Model 2

Fixed part

Intercept 0.85 (0.05)* 0.81 (0.05)* 0.56 (0.05)*

Student level

Prior achievement 0.68 (0.02)* 0.67 (0.02)*

Gender (0 = boy, 1 = girl) − 0.07 (0.02)* − 0.07 (0.02)*

SES 0.18 (0.04)* 0.17 (0.04)*

Age 0.06 (0.04)

Ethnicity (0 = other, 1 = immigrant background) − 0.05 (0.04)

Class level

Average prior achievement 0.11 (0.04)* 0.10 (0.04)*

Percentage of girls − 0.03 (0.04)

Average SES 0.07 (0.04)

Average age 0.04 (0.04)

Percentage of students with immigrant background − 0.05 (0.03)

School level

Context

Average prior achievement 0.14 (0.06)* 0.13 (0.06)*

Percentage of girls − 0.02 (0.04)

Average SES 0.06 (0.04)

Average age 0.04 (0.04)

Percentage of students with immigrant background − 0.03 (0.03)

DASI (0 = control, 1 = experimental) 0.24 (0.02)*

Variance components

School 11.2% 9.8% 4.1%

Class 17.1% 14.2% 12.1%

Student 71.7% 36.3% 35.1%

Explained 39.7% 48.7%

Significant test

χ2 6604.4 4862.3 4341.1

Reduction 1742.1 521.2

Degrees of freedom 5** 1

p value 0.000 0.000

*Statistically significant effect at 0.05 level

**The models presented in this table were estimated without the variables that did not have a statistically
significant effect at 0.05 level
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6.3 The impact of the intervention on equity

To investigate the impact of DASI on promoting equity, two separate within-country
multilevel analyses were conducted for each group of schools to identify the direct
impact of SES on prior and final student achievement in mathematics. In this way, it

Table 5 Parameter estimates and standard errors for the analysis of mathematics achievement (students within
classes, within schools) of students in England

Factors Model 0 Model 1 Model 2

Fixed part

Intercept 0.99 (0.05)* 0.81 (0.05)* 0.66 (0.05)*

Student level

Prior achievement 0.62 (0.03)* 0.62 (0.02)*

Gender (0 = boy, 1 = girl) − 0.08 (0.02)* −0.07 (0.02)*

SES 0.45 (0.04)* 0.44 (0.04)*

Age 0.05 (0.04)

Ethnicity (0 = other, 1 = immigrant background) − 0.06 (0.04)

Class level

Average prior achievement 0.13 (0.04)* 0.12 (0.04)*

Percentage of girls − 0.04 (0.04)

Average SES 0.08 (0.04)* 0.08 (0.04)*

Average age 0.06 (0.04)

Percentage of students with immigrant background − 0.06 (0.04)

School level

Context

Average prior achievement 0.17 (0.06)* 0.16 (0.06)*

Percentage of girls − 0.02 (0.04)

Average SES 0.13 (0.04)* 0.13 (0.04)*

Average age 0.04 (0.04)

Percentage of students with immigrant background − 0.03 (0.03)

DASI (0 = control, 1 = experimental) 0.16 (0.03)*

Variance components

School 14.2% 12.8% 9.5%

Class 19.1% 15.2% 12.1%

Student 66.7% 33.3% 32.1%

Explained 38.7% 46.3%

Significant test

χ2 3051.7 2021.3 1841.1

Reduction 1030.4 180.2

Degrees of freedom 7** 1

p value 0.000 0.000

*Statistically significant effect at 0.05 level

**The models presented in this table were estimated without the variables that did not have a statistically
significant effect at 0.05 level
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was possible to discover whether the direct effect of SES on achievement became
smaller in the experimental and/or in the control group. The results of the two separate
multilevel analyses of student achievement at the beginning of the intervention revealed
that two background factors (i.e. SES and gender) were associated with the achieve-
ment of each group of students at the beginning of the intervention in each country. In

Table 6 Parameter estimates and standard errors for the analysis of mathematics achievement (students within
classes, within schools) of students in Greece

Factors Model 0 Model 1 Model 2

Fixed part

Intercept 0.81 (0.07)* 0.67 (0.06)* 0.46 (0.06)*

Student level

Prior achievement 0.52 (0.03)* 0.52 (0.03)*

Gender (0 = boy, 1 = girl) − 0.05 (0.02)* − 0.05 (0.02)*

SES 0.35 (0.06)* 0.34 (0.06)*

Age 0.07 (0.05)

Ethnicity (0 = other, 1 = immigrant background) − 0.04 (0.04)

Class level

Average prior achievement 0.21 (0.04)* 0.19 (0.04)*

Percentage of girls − 0.03 (0.04)

Average SES 0.05 (0.04)

Age 0.04 (0.04)

Percentage of students with immigrant background − 0.04 (0.04)

School level

Context

Average prior achievement 0.17 (0.06)* 0.16 (0.06)*

Percentage of girls − 0.01 (0.04)

Average SES 0.05 (0.04)

Average age 0.02 (0.04)

Percentage of students with immigrant background − 0.01 (0.03)

DASI (0 = control, 1 = experimental) 0.28 (0.02)*

Variance components

School 13.6% 11.8% 7.1%

Class 16.1% 12.2% 8.1%

Student 70.3% 36.0% 34.1%

Explained 40.0% 50.7%

Significant test

χ2 2790.4 2100.3 1850.2

Reduction 690.1 250.1

Degrees of freedom 5** 1

p value 0.000 0.000

*Statistically significant effect at 0.05 level

**The models presented in this table were estimated without the variables that did not have a statistically
significant effect at 0.05 level
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order to estimate the relative importance of the SES on student achievement at the
beginning of the intervention for each group of students, the fixed effect obtained from
each multilevel analysis was converted to standardised effects or ‘Cohen’s d’ by
following the approach proposed by Elliot and Sammons (2004). By using this
approach, it was found that the effect size was equally high for each group of students

Table 7 Parameter estimates and standard errors for the analysis of mathematics achievement (students within
classes, within schools) of students in Ireland

Factors Model 0 Model 1 Model 2

Fixed part

Intercept 0.82 (0.06)* 0.69 (0.05)* 0.45 (0.05)*

Student level

Prior achievement 0.51 (0.03)* 0.51 (0.03)*

Gender (0 = boy, 1 = girl) − 0.05 (0.02)* − 0.05 (0.02)*

SES 0.31 (0.04)* 0.31 (0.04)*

Age 0.03 (0.05)

Ethnicity (0 = other, 1 = immigrant background) − 0.03 (0.04)

Class level

Average prior achievement 0.06 (0.04)

Percentage of girls − 0.02 (0.04)

Average SES 0.03 (0.04)

Average age 0.02 (0.04)

Percentage of students with immigrant background − 0.02 (0.03)

School level

Context

Average prior achievement 0.13 (0.06)* 0.12 (0.06)*

Percentage of girls − 0.01 (0.02)

Average SES 0.03 (0.04)

Average age 0.02 (0.03)

Percentage of students with immigrant background − 0.01 (0.04)

DASI (0 = control, 1 = experimental) 0.32 (0.02)*

Variance components

School 12.1% 10.8% 7.1%

Class 16.1% 13.2% 9.3%

Student 71.8% 37.1% 34.5%

Explained 38.9% 49.1%

Significant test

χ2 5458.2 4157.1 3937.0

Reduction 1301.1 220.1

Degrees of freedom 4** 1

p value 0.000 0.000

*Statistically significant effect at 0.05 level

**The models presented in this table were estimated without the variables that did not have a statistically
significant effect at 0.05 level
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in each participating country (see Table 9). For each group, separate within-country
analyses investigating the impact of student background factors on achievement at the
end of the intervention were conducted. These analyses revealed that achievement at the
end of the intervention was associated with all student background factors apart from
age and ethnicity (i.e. prior achievement, SES and gender). With regard to the direct
effect of SES on student achievement at the end of the intervention, it was found that, for
students in the control group, the effect of SES was bigger than for those in the
experimental group (see Table 9). By comparing the effect size of SES at the beginning
and at the end of the intervention, one can see that the direct effect of SESwas reduced in
the schools of the experimental group in each participating country (see Table 9). Further
analysis was also conducted to measure the total effect of SES in each group of schools
by taking into account the fact that SES has an indirect effect on final achievement
through its impact on prior achievement. Table 9 revealed differences in the total effect
of SES on achievement between the experimental and the control group. Specifically, in
each country, schools which made use of DASI not only managed to reduce the direct
effect of SES on final achievement in mathematics but also had smaller total effects of
SES on achievement by the end of the intervention. However, by comparing the effect of
SES on student achievement at the beginning of the intervention with the total effect of
SES on achievement at the end of the intervention, one can see that neither a reduction
nor an increase was observed in the schools of the experimental group.

7 Discussion

This European study highlighted the importance of utilising DASI to improve not only
the quality but also equity in primary schools. Implications of findings for research,
policy and practice are drawn. First, previous studies revealed that DASI had an effect
on promoting student learning outcomes. It was also found that interventions based on
DASI had both a direct and indirect effects (through improving school factors) on
student learning outcomes. The issue of equity was however not addressed. This
experimental study seems to reveal that by using DASI not only the quality dimension
of school effectiveness but also equity can be promoted. Specifically, at the beginning of
the intervention, the effect of SES on student achievement was equally strong in the
experimental and control groups (with an effect size comparable to what has been
reported in relevant meta-analyses, e.g., Sirin 2005; White 1982). At the end of the
intervention, the direct effect of SES on student achievement became smaller only in the
schools of the experimental group. In regard to the total effect of SES on student
achievement in mathematics, a difference in the two groups was also identified. It is,
however, important to note that by comparing the effect of SES on initial achievement of

Table 8 Effect of using the DASI
approach on student achievement
gains in mathematics

Country Effect Pooled SD Cohen’s d

Cyprus 0.24 0.73 0.33

England 0.16 0.71 0.23

Greece 0.28 0.67 0.42

Ireland 0.32 0.84 0.38

142 Educational Assessment, Evaluation and Accountability (2019) 31:121–149



students in the experimental with the total impact of SES on their final achievement, one
can see that it remained equally high. Nevertheless, one should not underestimate the
impact of DASI on promoting equity since the total effect of SES in the control schools
increased substantially in each country, and this finding is in line with the results of
longitudinal studies conducted in different countries, which reveal that the total effect of
SES gradually increases over time (Hansen et al. 2011; Sammons 2008). One might then
claim that the intervention had a positive effect on equity since, by comparing the impact
of SES on achievement at two points in time, one can see that there was no difference
before the intervention, whereas at the end of the intervention SES was found to matter
less in the experimental schools than in the schools in the control group.

The results of longitudinal studies as the ones mentioned above and also of the
present study that took place in schools for only one school year, demonstrating an
increase of the impact of SES over time, reveal that policy-makers and school stake-
holders should consider as a priority the promotion of equity at school level. At the
same time, these results reveal the complexity of evaluating interventions aiming to
promote equity. One could claim that DASI was not in a position to promote equity
since the impact of SES on student achievement was not reduced during the interven-
tion period. However, the fact that the impact of SES was substantially increased in the
control schools reveals that the intervention can be considered effective since the
impact of SES on achievement at least remained the same in the schools of the
experimental group. At the same time, implications for measuring the effectiveness
status of schools in terms of the equity dimension can be drawn. We argue for
collecting longitudinal data in order to establish formative school evaluation

Table 9 Effects (in Cohen’s d values) of SES on achievement at the beginning and at the end of the
intervention of students at the schools of the control and experimental group per county

Experimental group Control group

Cyprus

Effect of SES on initial achievement 0.31 0.29

Direct effect of SES on final achievement 0.24 0.30

Total effect of SES on final achievement 0.32 0.39

England

Effect of SES on initial achievement 0.28 0.27

Direct effect of SES on final achievement 0.22 0.28

Total effect of SES on final achievement 0.29 0.39

Greece

Effect of SES on initial achievement 0.35 0.36

Direct effect of SES on final achievement 0.29 0.35

Total effect of SES on final achievement 0.34 0.44

Ireland

Effect of SES on initial achievement 0.27 0.28

Direct effect of SES on final achievement 0.20 0.26

Total effect of SES on final achievement 0.28 0.34
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mechanisms and measure changes in the impact of background factors on student
achievement over time. This suggestion seems to be in line with the claim that value-
added approaches are needed in measuring the quality dimension and comparing the
contribution that each teacher/school/system makes to student achievement gains rather
than comparing schools on the basis of final student learning outcomes (Creemers et al.
2010). In the case of equity, we should also seek changes over time of the impact that
SES (or other background factors such as gender and ethnicity) have on achievement
and compare the changes in individual schools with those in the whole population. In
case an increase in the impact of SES is observed at country level, any school with a
much smaller increase (or no increase) could still be considered effective in terms of
equity. Thus, we argue for the need to establish continuous formative evaluation
mechanisms about student achievement gains and the impact of SES on achievement
over time in order to help teachers, schools and educational systems identify changes in
their effectiveness status in terms of both dimensions of educational effectiveness
(quality and equity).

Third, an essential difference of the study reported here from all studies investigating
the impact of DASI has to do with the fact that DASI was offered in schools in socially
disadvantaged areas. In general school improvement interventions in this type of
schools are less likely to promote student learning outcomes (Sammons 2010;
Townsend 2007). Thus, this study seems to reveal the potential of DASI to promote
quality and equity especially since by using DASI for one school year statistically
significant effects on quality and equity in mathematics were identified in socially
disadvantaged schools in each participating country. Further research is, however,
needed to investigate the impact of using DASI for a longer period in different
educational settings. A study looking at the impact of a 3-year intervention based on
DASI on quality of teaching (Kyriakides et al. 2017) reported a small effect of DASI
(i.e. d = 0.17) during the first year of the intervention, but its effect was increased when
the intervention was offered for 3 years (d = 0.39). This implies that DASI interventions
may not reach an optimal point where it can have no further effect when offered for a
long period. On the contrary, by offering the intervention for a period of 3 years, a
medium effect of the intervention can be identified. Further research is, therefore,
needed to search for the added value of offering DASI for a longer period in terms
of promoting both quality and equity. Studies investigating the sustainability of DASI
are also needed especially since one of the most important parts of an intervention
programme is not only the investigation of its immediate impact on the functioning of
school factors, on promoting student learning outcomes and on reducing the impact of
SES on achievement, but also an exploration of the sustainability of its effects. Data
emerged from the study reported in this paper were collected over the course of only
one school year and the intervention lasted for approximately 8 months. Therefore,
changes in school policy and/or the impact of these changes on the final student
outcomes were only identified with respect to this period. This study reveals the
potential benefit of investigating the impact of using DASI for a longer period to
promote quality and equity, and, consequently, there is a need to conduct longitudinal
studies to identify changes in the effectiveness status of schools in terms of both quality
and equity, even after the end of the intervention.

It should finally be stressed that DASI supports the view that authentic changes
designed to improve equity may come from interventions taking place at the school
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rather than at the system level. One could therefore argue that the use of DASI
stimulates a special approach to improvement whereby each party has a specific role
in, and expertise that they contribute to, the intervention and thus ownership is
accomplished. The relationship established between the school and the A&R Team
reveals the main difference between DASI and other school improvement approaches
that follow a top-down approach giving emphasis only to available knowledge that has
emerged from educational effectiveness studies and not to the existing problems,
situations, professional needs and abilities of the schools’ stakeholders (teachers,
students, parents). Thus, this dynamic approach can be used by stakeholders, especially
when it is necessary to deal with improving the effectiveness status of schools situated
in disadvantaged areas, since these schools have to face problems that require special
attention and handling according to their context. Policy-makers should be able to
support schools in implementing such an approach by providing them with all the
necessary learning resources and especially an A&R Team that can help them identify
improvement priorities, and then design, implement and evaluate school improvement
strategies and action plans that take into account the knowledge base of school
effectiveness research.
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