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Abstract: The article aims to outline the proposals for linking school effectiveness research and school
improvement that are currently relevant in international discussion and to ask how they deal with
the “technology deficit” at the level of model improvement. We will first show the difference between
school improvement and school effectiveness. Then, we outline areas showing basic problems
associated with linking school effectiveness and school improvement. After that, we present a
summary of two relevant models for linking school effectiveness research and school improvement—
Comprehensive Framework of Effective School Improvement and Dynamic Model of Educational
Effectiveness—and subject them to critical analysis. The result of the critical analysis is that the
question arises whether a link between the two traditions leads to a complementation of their
respective problems of observation rather than to a compensation of them. This, in particular,
concerns the problem of causality, which gives rise to theoretical and methodological considerations
in both fields of research.

Keywords: school effectiveness; school improvement; educational effectiveness research; linking;
linkage; school improvement research

1. Introduction

The relationship between school effectiveness research and school improvement has
been the subject of international discussions among researchers for quite some time [1-3].
The discussions are essentially concerned with the possibilities and limits of a methodolog-
ically valid evidence base for school improvement programmes and school improvement
practices [3-5]. However, there is a consensus in theoretical terms that the organisational
and interactional structure of multi-level education systems, as well as the varying social
contextual conditions of schools, must be taken into account as relevant influencing factors.
The recent linking models consider the multi-level structure of organised teaching and
learning. However, our further considerations problematise that those linking models are
obviously not able to take into account the complexity of organisational and interactional
processes in a methodologically appropriate way. Following a relevant educational research
tradition, teaching can be conceptualised as a complex interaction process constantly gener-
ating unforeseeable and unpredictable events that are potentially able to effectively change
the directions and aims of classroom communication. In particular Dreeben’s [6] initial
research on how classroom teaching has to get ‘working’ based on weak “technologies’
highlighted the complex ‘nature’ of concrete educational interaction. E.g., a didactical or
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instructional ‘technique” processed by the same teacher may work in one class at one time
while failing in another class and/or at another time. Thus, the application of such teaching
or instructional techniques should not be conceptualised as an independent variable since
the same causes that would explain why it works would also explain why it does not.
One common methodological way out of these processual causality issues is to construct a
person-related causal chain linked by social background or classroom composition variables
embedded in a control-group-design: if students do react differently on the same teaching
technology applied by the same teacher, then the discriminatory effect can be assumed
to be caused by the students. However statistical likelihood based on person variables
overlooks the complexity of the process. This may be one reason for the low effect sizes
commonly measured within school improvement and school effectiveness research.

Following Dreeben’s [6] approach, Luhmann and Schorr [7] theorised classroom
education itself as a non-linear, acausal and context-dependant interaction process charac-
terised by a structural and in this perspective insurmountable ‘technology deficit’. This
deficit makes the realisation of expected or desired learning effects through classroom
interaction quite unlikely. Luhmann and Schorr [7] further argue that the education system
compensates for the ‘technology deficit’ by building up organisation-based replacement
technologies such as ability grouping, rating, tracking and sorting students. It is the organi-
sational dimension that provides output-related expectability, as well as accountability, by
using its ability to make decisions.

Rethinking the “technological deficit’ by using Weick’s [8,9] work on schools as loosely
coupled systems forces the idea of a de facto given re-technologisation of education through
organisation to be rejected. According to Weick [8,9], the decision-based process of organ-
ising is primarily grounded in a loose coupling of actions, interpretations and persons
rather than in any decision-making technology. Weick’s considerations imply that schools
endemically produce uncertainties about whether or not they did, do and will do the ‘right’
things; whether or not the decisions that have been made were goal-attaining—and if they
were not, how and what should be decided next. Modern organisation theory claims a
more ‘realistic’ and epistemologically reflected view on organisations as complex social
systems. School improvement concepts and strategies apparently depend on a realistic or
at least multi-perspective picture of the system they intend to change. Weick’s approach
may help to avoid unrealistic ‘technological’ notions of what a school organisation is and
how it works.

Bringing the interaction-level back in, school system processes appear to be deter-
mined by a twofold technological deficit: on the interaction and the organisation level and, as
a ‘causal’ consequence, on the level of ‘linking’ both as well. How could a loosely coupled
organisation system provide causality for a loosely coupled interaction system operating in
the classroom? This is the question we think is crucial for any school improvement/school
effectiveness linking approach. Regarding methodological implications, we need to con-
sider both process dimensions as dependent variables varying contingently over time
and space.

With regard to school effectiveness research, the research and measurement of method-
ological competences are discussed in particular and linked with the claim to be able to
validly identify those school process variables that noticeably influence mostly cognitive im-
provements at student level—measured by the achieved ‘outcome’ of student performance.
Based on this, school improvement is ultimately understood as an indicator-supported pro-
cess optimisation programme for improving the ‘outcome’ of teaching-learning processes
in schools. The demand for a link between school effectiveness and school improvement
seems to be primarily linked to the question of how such optimisation programmes can be
designed and implemented at school level. In contrast, school improvement research is
primarily concerned with the problems of both planned change at the organisational level
of schools and the ability to influence instructional interaction processes through organisa-
tional factors. In this research context, ‘outcomes’ are a relevant evaluation criterion, but
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the focus of research interest is not on the targeted changeability of cognitive structures,
but on social structures and thus action processes.

However, effectiveness research and improvement research do not only differ in terms
of their constitutive objects of observation (on the one hand, the learning-effective influ-
enceability of intrapsychic learning processes and, on the other hand, the influenceability of
collective action or interaction processes). Rather, in the case of school effectiveness research,
the object of reference is predominantly pedagogical-psychological, while school improve-
ment approaches are based on sociological foundations such as organisation and/or action
theory. Due to this, a link of both approaches has to overcome fundamental epistemological
and research methodological differences.

With regard to scientific and practical conditions that point to a possible link between
school effectiveness and school improvement, considerable difficulties are emerging when
considering this initial situation. The empirical treatment of the problems of effectiveness
and the capacity for improvement of schools or school systems is, confronted with the
fundamental problems of educational science. As discussed above, these problems become
significant as a result of the twofold ‘technology deficit” affecting both classroom action and
school organisational decision-making [6,7]. On the one hand, it must be taken into account
that neither the complex interaction processes of teaching and learning nor the action
processes at the level of school organisation take place under ‘controllable” conditions of
causality. On the other hand, limits within the possibilities of observation are marked
where measurable impact models must assume real chains of effects that cannot be verified
by the model or by the empirical data it generates.

Nevertheless, the following article aims to outline the proposals for linking school
effectiveness research and school improvement that are currently relevant in international
discussion and to ask if and how they theoretically and methodologically deal with the ‘tech-
nology deficit’ at the level of model improvement. We first attempt to outline areas showing
basic problems associated with linking school effectiveness and school improvement (Sec-
tion 2). We then present a summary of relevant models of linking school effectiveness
research and school improvement research (Section 3) and subject them to critical analy-
sis (Section 4). The paper concludes with a summary and conclusions for further theory
building and the improvement of possible research designs.

2. Linking School Effectiveness and School Improvement: A Problem Description

The beginnings of the debate on linking the perspectives of school effectiveness and
school improvement date back to the 1980s [10]. Since then, the call for a link has been based
on the assumption that the learning effectiveness of schools, as well as their purposeful
improvement, can be described in a theoretically and empirically more differentiated way
by integrating both approaches [1,2,11-16]. The gain in knowledge thus promised is to
be used simultaneously for the improvement of school practice and the change of school
reality [1,17-20]. However, critical contributions have repeatedly been made to the discus-
sion, emphasising in particular the obstacles that result not least from genuine differences
in the object reference of school effectiveness and school improvement [10,12,14,21-23].

Nevertheless, in the context of the ongoing debate, different strategies for linking the
two perspectives have been discussed. The basic difference is whether these strategies
(a) start at the scientific level of theory building and research itself [24] or whether they
(b) try to integrate research findings and thus research methods into school improvement
practice within the framework of theory and data-driven school improvement [3,5,25-27]:

(a) Despite the recurring discussion about the possibilities of a scientific link, a largely
independent development of school effectiveness research and school improvement research
or school improvement practice has emerged, which can be attributed not least to fundamental
differences in the theoretically modelled and empirically realised object reference.

School effectiveness research bases its central object of observation along the question
of why schools, despite the same institutional framework and comparable contextual
conditions (e.g., school and class composition), generate a statistically significant variance
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at the level of average student performance [28] or, in more recent studies, the improvement
of achievement. The research objective is therefore to identify those stable and generalisable
indicators at the level of the individual school and the level of teaching that generate this
variance and are thus responsible for the effectiveness of a school. From a methodological
point of view, the explanation of the variance and change in learning performance and thus
mostly cognitive improvement at the individual level of the individual students forms the
central ‘causal’ reference point of the effectiveness approach.

The reference problem of school improvement research, in contrast, manifests itself
in the variance of collective action structures that characterise the individual school as a
‘pedagogical action unit’ [29,30]. The guiding research question here is how a sustainable
improvement in pedagogical interaction practice can be achieved through changes in
action structures at the organisational level of the (individual) school. Accordingly, the
primary research goal is the conception of school improvement programmes and individual
improvement measures or the methodologically valid evaluation of programmes and
measures, as well as the processes involved, which are largely intended as instruments
of control policy. As a rule, socio-technological impact expectations and implementation
strategies oriented to them are at the centre of research, so that the focus is primarily on
the corresponding implementation processes, as well as changes at the level of school
action structures [10,15,24,31-35]. Questions about a possible causal attribution of action
structures and cognitive improvement at student level, however, remain largely ignored
here. In school effectiveness research, in contrast, school action processes and the question
of how schools must change their action structures in order to move from a less effective to a
more effective state play a subordinate role [1,21,31,36-38]. For the most part, school-based
action processes are only given significance, if they make a substantial contribution to
elucidating the variance in student performance across several studies (and also did so in
the past).

A link of both perspectives on a scientific level seems to be limited by the diverging
object reference and the associated different theoretical and methodological focus on the
conditions within schools that are relevant with regard to the improvement of school
educational processes [2,10,12,24,39,40]. On the one hand, “blind spots” can be exposed in
the comparison of both perspectives. The lack of orientation towards an improvement of
student performance and thus also a possible improvement of educational opportunities on
the part of school improvement research makes the success of indicator-based improvement
strategies unlikely. Additionally, the lack of consideration of the complex and ‘loosely
coupled’ system of action of the schools with its processes impact the chances of success.
On the other hand, the question of whether a scientific link in the sense of an equally basic
theoretical and research methodological integration is possible remains largely open in
view of the hitherto unsolved theoretical and methodological problems. In recent years,
both nationally and internationally, research methodological convergences between school
effectiveness and quantitative school improvement research have been observed. This can
be seen, for example, in the increased use of longitudinal data in both discourses and in
the use of effectiveness research methods in school improvement research. There is also
evidence in the consideration of the multi-level structure and of process and contextual
factors in school effectiveness research, as well as in the consideration of student learning
performance and improvement in school improvement research [1,5,27,34].

(b) The second strategy, which attempts to link science and practice, seems to be
confronted with lower-threshold problem levels against this background. The strategy
is oriented towards application and does not superficially depend on solving insistent
questions of causality that primarily arise at the level of scientific observation.

The models for linking the two approaches are recognised within the discussion ac-
cordingly within the framework of these two strategies. In the following, we will present
(Section 3) and discuss (Section 4) two relevant linking models. However, it can be made
clear on the basis of these two models that both the linking of school effectiveness research
and school improvement research and the linking of school effectiveness research and
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school improvement practice are confronted with causality problems, which, however,
remain largely unaddressed in this context. This article therefore concludes (Section 5)
by arguing that an application-oriented construction of the ‘linking” between school effec-
tiveness and school improvement also presupposes the reflection of basic theoretical and
methodological problems in the respective research areas.

3. Models for Linking School Effectiveness Research and School Improvement:
CF-ESI and DMEE/DASI

Comprehensive Framework of Effective School Improvement (CF-ESI) [24] and Dy-
namic Model of Educational Effectiveness (DMEE) [25,27] are two influential models with
slightly different foci. While CF-ESI is designed to focus more on in linking school effec-
tiveness and school improvement research, DMEE is designed to establish a link between
effectiveness research and improvement practice. The “Dynamic Approach to School
Improvement” model (DASI) [26,41] was developed following DMEE and, in principle,
represents an implementation concept on the basis of which the adaptation of DMEE at a
school level (policy, administration and individual school) is to be made possible. In the
following, the design principles and the objectives of both models will be summarised
to be able to analyse them in a final step regarding their strategies for dealing with the
causality problem.

3.1. Comprehensive Framework of Effective School Improvement (CF-ESI)

The CF-ESI model was developed as part of the international effective school improve-
ment project. This project had the objective to test whether effective school improvement
can be understood and modelled in the same way across participating countries. In this
way, school effectiveness and school improvement should be brought closer together [24].
In its original form, CF-ESI was planned and formulated as a cross-national model (“ESI
model”) (cf. Figures 1 and 2) [39] (see e.g., Reezigt, 2001). The framework model addresses
research, as well as school practice and politics. These should use the framework model for
the implementation and analysis of school improvement, as it generates information about
relevant factors for school improvement at the levels that are significant [24].

Context School/Department Classroom/Teachcr
Pressure to improve . Autonomy used by teachers to decide Int .
r . ” i J ermediate outcomes
- Market mechanisms !)lrtf:esrltlltﬁ ;’:;;:&?‘e about improvement )
- External evaluation and accountability - Prilftlcspﬂtlﬂ" in decision making Effective school characteristics:
- Extemal agents Goal setting for improvement processes - Achievement orientation and
> Student gt . p -t > Cult hat fav . ; ¢ -t P high expectations
Goals setting for improvement I l“ en (;)lemteb ) l{X"llllr‘c tha a\{)ur.s Improvement, - Professional leadership
- Student outcomes - Intermediate outcomes - 1r;inl;:1g;:rsxiltgufca}llﬂllgpamupmmn n - Consensus and cohesion among staff
- Intermediate outcomes Autonomy used by schools to decide - Collaboration with colleagues and B Sh“:?fi vision z'm_d goals
about improvement others - Curriculum quality
) - cati q - ortunt 0 [earn (Tor students
Autonomy granted to schools Educational means Opportunity to | (for student:
- Ed}x]lca{lor.m] means - School organisation Readiness for improvement and teachers)
- School organisation - Motivation and commitment to - 5Ch091 climate (_‘”'dc‘f]y atmosphere,
Culture that favours improvement improve Cffccth'cllpss orientation
- Shared vision on education and good internal relationships)
- Willingness to become a learning Cyclical improvement processes - Pa{ enta‘lhl_nvolvemenl/home—school
«I)rganisaliun X - Implementation partmership
- Improvement as an ongoing process . s
P song p - Feedback Effective classroom characteristics:
Readiness for improvement - High expectations of students
- Improvement history - Ié\]lrposeful tT-ﬂChmg
- Ownership of improvement i LC‘;T,:;?]O'YCI"LVE:“:]:;L:n "
- Clarity about leadership Ff; p ? leamine ti o
- Staff stability . . |-E ccmp earning um_c/conccml ating
A R - | on teaching and learning
- Time for improvement activities = .
- Structured instruction
Cyclical improvement processes - In_de‘pend_en; learning .
‘Assessment/diagnosis - Differentiation and grouping
- a N
>ES N O ’ procedures
- (l;};jzmg of detailed improvement - Monitoring progress
>, . A - Positive reinforcement and feedback
- Planning of improvement activities
- Implementation
- Evaluation A
A4
Student outcomes
- Knowledge
- Skills
- Attitudes

Figure 1. A model for effective school improvement [39] (Reezigt, 2001, p. 33).
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Figure 2. Comprehensive Framework of Effective School Improvement [24] (CF-ESI; Stoll et al., 2006;
p. 100).

In this case, the model improvement is based on the analyses of theories which,
according to the authors, are relevant for effective school improvement [39,42,43]: the-
ories of school improvement, curriculum theories, behavioural theories, organisational
theories, theories of organisational learning and learning organisations, decision-making
theories, theories of rational planning, economic market models, cybernetics, autopoiesis,
approaches of the school effectiveness paradigm and theories of human resource manage-
ment. The improvement of the model is also based on case studies of existing programmes
of effective school improvement in eight different countries.

The model was tested by applying it to programmes of effective school improvement
that were not used for the improvement of the model. During conferences in the individual
countries, participants were able to discuss the strengths and weaknesses of the model and
make suggestions for revision (e.g., in the form of a questionnaire on the significance of
the factors considered and the characteristics of the model). As a result of these discus-
sions, major differences in the significance and influence of individual factors between the
countries became apparent and the idea of a model was discarded in favour of a more
open framework (“Comprehensive Framework of Effective School Improvement”). CF-ESI
is a framework model that provides a more general description of school improvement
and the factors relevant to it and takes greater account of the dynamic aspect of school
improvement [24,39]. As a framework model, it offers a necessary abstract formulation of
the relevant factors to ensure greater flexibility in interpreting their influences and thus
usability of the framework model for different national education systems [24,39].

The framework model distinguishes between the school and context levels in terms of
a multi-level structure and assumes reciprocal relationships within and between the levels
exist (see Figure 1). The authors assume that improvements, even if initiated at other levels
(e.g., teaching), must ultimately take place at school level in order to lead to effective school
improvement [24].

According to the authors, the importance of the context level for school improvement
becomes particularly clear from an international perspective, as there are strong differences
in contexts between countries [24,39]. Important influencing factors, which can be differen-
tiated for different countries, are the pressure to improve, external educational goals and
the resources/support for improvement (cf. Table 1). Reezigt [39] describes the pressure to
improve as an important initial condition for school improvement. School improvement
goals should also be in line with general educational goals. School improvement is also
influenced by the resources and support available to the schools in question. Table 1 shows
key factors for these three overarching areas.



Educ. Sci. 2022,12,158

7 of 16

Table 1. Central factors at context level [24] (Stoll et al., 2006, p. 101).

Resources/Support for

Pressure to Improve Educational Goals

Improvement
Market mechanisms
External evaluation e Autonomy granted
and accountability to schools . | educational soal.
. . . ormal educational goals
External agents e  Financial resources and &

in terms of

Participation of society favourable daily student outcomes

in education/societal working conditions
changes/educational e Local support
policies which

stimulate change

The improving school is also characterised by three key concepts: improvement
culture, improvement processes and improvement outcomes. These overarching concepts
can be assigned factors, which are reflected in Table 2.

Table 2. Central factors at school level [24] (Stoll et al., 2006, p. 102).

Improvement Culture Improvement Processes Improvement Outcomes

Internal pressure

to improve

Autonomy used

by schools

Shared vision
Willingness to become a
learning organisation/a
reflective practitioner
Training and collegial

Assessment of
improvement needs
Diagnosis of
improvement needs
Phrasing of detailed
improvement goals

Changes in the quality of
the school

Changes in the quality of
the teachers

collaboration Planning of Changes in the quality of
Improvement history improvement activities student outcomes
Ownership of Implementation of (knowledge, skills
improvement, improvement plans and attitudes)
commitment and Evalua.tion

motivation Reflection

Leadership

Staff stability

Time for improvement

The link between school effectiveness and school improvement is made in the model
by considering different theories and programmes and in the choice of target criteria (for
evaluation). According to the authors, for the evaluation of effective school improvement,
both outcomes at student level (as the main goal of school and effectiveness criterion) and
changes in factors at school and classroom level (as intermediate outcomes and improve-
ment criterion) need to be considered. By considering both criteria, CF-ESI relates the
primary objects of observation of school effectiveness research and school improvement
research to each other.

3.2. Dynamic Model of Educational Effectiveness (DMEE) and Dynamic Approach to School
Improvement (DASI)

Creemers and Kyriakides” DMEE is a further improvement of Creemers’ Comprehen-
sive Model of Educational Effectiveness [44,45], in which additional validation studies of
this initial model [46-51] were considered in the modelling. The first version of DMEE
was proposed in 2008 [25]. In 2020, a slightly revised version was published to consider
the research knowledge base of the previous decade [27]. Unlike CF-ESI, which had an
explicit school improvement orientation, DMEE is rooted in school effectiveness research.
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Strictly speaking, Creemers and Kyriakides do not speak of “school effectiveness”, but of
“educational effectiveness”, since according to their understanding, school effectiveness
only focuses on the research at school level, while “educational effectiveness” means the
joint investigation of factors at different levels. Since, in our understanding, “educational ef-
fectiveness” can refer to more than a school (e.g., effectiveness of university education), we
use the term “school effectiveness” here and understand it to mean the (joint) investigation
of factors at different levels in relation to the effectiveness of school The embedding of the
individual schools in the multi-level structure of school systems, as well as the influence of
contextual factors, have long been taken into account in school effectiveness research. The
observation of intended, as well as unintended, changes at the level of effectiveness and the
indicators influencing this effectiveness over time as a ‘dynamic” moment of effectiveness
(e.g., shifts in the social composition of students) represent an innovation. The consider-
ation of the ‘dynamic’ moment requires the continuous adaptation of the measurement
instruments, as well as the continuous evaluative examination of effectiveness factors at
school level [25,27]. In terms of research methodology, longitudinal designs in particular
are indicated as an adequate observation procedure.

In addition to more precise research on school effectiveness, linking school effectiveness
research and school improvement practice is one of the main goals of DMEE [25-27,41,50,51].
The model tries to capture school reality more precisely and thus provides practitioners
(policy makers, administrators and schools) with a more ‘realistic’ picture of school reality
for the purpose of their targeted improvement. For Creemers and Kyriakides, the link
between school effectiveness and school improvement ultimately lies in the applicability of
the dynamic observation model in school improvement practice [25-27,41,50]. This is to be
done within the framework of DMEE by establishing both theory-guided and data-based
school improvement. According to Creemers and Kyriakides, a theoretical model, such as
DMEE, is a necessary condition for the usability of school effectiveness research findings
in school (improvement) practice. This thus has an expanded knowledge base available
as an orientation framework for effectiveness-oriented planning and implementation of
improvement measures [25].

The construction of the model is based on a differentiation of context, school, class
and student levels. At each of these levels, the authors define relevant factors that have
a direct and indirect impact on school effectiveness (see Figure 3). The description of the
different levels of DMEE focuses on teaching and learning as central processes of school
and on teachers and students as the most important actors [27,50]. In the 2020 version of
DMEE, a few revisions were made [27]. The interrelations of the factors described at the
different levels were made more explicit in the model. For example, student characteristics
(e.g., student background) may have an impact on the teaching and learning situation
and vice versa. Another revision was that indirect effects of factors at system and school
levels on student achievement were made more explicit and not only direct effects are
now assumed. In addition, in the 2020 version, it is assumed that factors on teacher
level, school level and system level have an impact on the relationship between student
level factors with student achievement. In the course of this [27], argue that factors on
teacher, school and system levels also promote equity besides quality. In the first version,
a non-linear relationship between certain effectiveness factors and student achievement
was assumed. Against the background of empirical studies, this assumption was revised
because no evidence of curvilinear relationships was found. Furthermore, the central idea
of describing effectiveness as a dynamic concept was further developed by making the
situational character of system and school level factors more explicit. This means that only
changes in these factors are assumed to have direct or indirect impact on the improvement
of the school effectiveness status. In the following section, the different levels of DMEE will
be presented.
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National/ regional policy + actions taken Evaluation of national/regional
to improve teaching and SLE educational policy

Wider educational environment of a country
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School policy for teaching 1 b Evaluation of school policy of teaching
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Management of ~ Classroom

learning task - Gender - Thinking style — | —
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environment
Appitude Factors unlikely to change Factors changing over time
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Cognitive
Affective
Psychomtor
Meta-
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Figure 3. Dynamic Model of Educational Effectiveness [25,27] (DMEE; illustration by the authors
based on Creemers & Kyriakides, 2008b and Kyriakides et al., 2020).

At student level, Creemers and Kyriakides distinguish between ‘time-varying” and
‘time-invariant’ factors: “Time-varying” factors are assumed to be undirected and ‘time-
invariant’ factors are assumed to be directly related to student-level outcomes. The learning
goals at student-level are used as indicators of effectiveness in this model. They are
derived from the intended curriculum [25]. The authors criticise the often limited choice of
effectiveness criteria, which is restricted to individual cognitive components and emphasise
that the entire curriculum should be taken into account when determining the criteria of
effectiveness [25]. The model includes equally cognitive, affective, meta-cognitive and
psychomotor student outcomes. The characteristics can be used to examine the quality of a
school and its handling of inequality. In the 2020 version of DMEE, the impact of peers on
student level factors was added [27].

At classroom-level, only those factors are included in the model that relate directly to
characteristics of teaching quality. In the first version of DMEE, the authors distinguish
between eight factors. Teacher characteristics are not included in the model. The factors
at class level interact with each other, as well as with the factors at student level. They
all have an influence on the outcomes at student level and are influenced by the higher
levels. In contrast to student-level factors, factors at class and higher levels are measured
using five dimensions [25]. In addition to the most used measurement of factor frequency,
the authors describe the equal measurement of quality, phase, differentiation and focus of
the factor in order to do justice to the complexity of the characteristics and factors. In this
way, the information relevant for school improvement should be taken into account. The
updated 2020 version of DMEE now contains five stages of effective teaching, which are
based on the factors and dimensions mentioned above [27]. Effective teaching is assumed
to be one construct with different levels of difficulty of teaching skills. Furthermore, the
updated version distinguishes between teaching and assessment skills of the teachers. The
assessment skills are also differentiated in stages.

At school level, only factors that are directly related to learning and teaching are
considered. Creemers and Kyriakides distinguish four factors at school level: “school
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policy for teaching and actions taken for improving teaching practice” (quantity, quality
and learning opportunities), as well as “policy for creating the school learning environment
and actions taken for improving the school learning environment (SLE)” (school culture
and climate) form the first two factors. These are complemented by the corresponding two
factors of evaluation of the respective policy. Actors, such as school leaders, are not part of
the model at this level. For Creemers and Kyriakides, it is not decisive by whom or how
activities are initiated or carried out, but only that they are carried out. School policies are
to be measured by documents, such as concept papers, minutes of meetings and the like.
However, much more crucial, according to Creemers and Kyriakides, are the measures
taken to make school policies understandable, to make clear the resulting expectations
of teachers and to support school staff in implementing school policies [25]. The aspect
of evaluating these policies is particularly emphasised by Creemers and Kyriakides in
line with their idea of data-based school improvement. The evaluation of these policies
is of great importance as it is necessary for school improvement and the improvement of
outcomes at student level. Changes in the 2020 version of the model concerned the revised
assumption that relationships between the various effectiveness factors at school level are
no longer assumed to be due to the lack of empirical support [27].

Context level/system level factors also result from the focus of DMEE on learning and
teaching. The (national/regional) policy for improving teaching and the school learning
environment, as well as the evaluation of these policies, are seen as key institutional
contextual factors. The third factor refers to the influence of the socio-economic context of
the school on its effectiveness. This factor is differentiated into the possibilities of learning
support, on the one hand, and the expectations and pressures that the school is confronted
with by its environment, on the other. In the 2020 version of DMEE, this level is also
referred to as system level to take differences in the functioning of schools in different
school systems into account [27]. However, the name of this level is not used consistently
throughout the new version.

However, DMEE does not answer the question of how the conceptual implementation
of such theory-guided and data-based school improvement is to be ensured at the level of
the action and decision-making practice of the individual school. This is not least due to
the fact that this model can register changes in the effectiveness of individual indicators by
observing performance outcomes, but continues to treat the complex structures of action
within schools like a ‘black box’. Only the area of teaching is described in a more differenti-
ated way. Against this background, the solution to this implementation problem proposed
by Creemers and Kyriakides [26,27,41] in the form of the “Dynamic Approach to School
Improvement” (DASI) becomes visible as an intervention approach. The understanding of
improvement does not start from an analysis of the established complex structures of action
in a concrete individual school system, but follows a rather ‘socio-technological’ strategy
based on a continuous indicator-supported self-evaluation on the basis of DMEE. Thus,
DASI (ideally) describes different phases of school improvement, whereby the process be-
gins with the definition of school improvement goals. These are to be focused on or linked
to the improvement of student performance. Subsequently, factors, which can be improved,
are selected on the basis of DMEE to achieve the goal. In this context, an evaluation of the
current state and the prioritisation of improvement areas take place. Afterwards, school
improvement strategies are developed, implemented and checked for their success in a
“final” evaluation. According to Creemers and Kyriakides, in this improvement process,
schools should be supported (if necessary) by an Advisory and Research Team (A&R Team),
whose central function is to provide the school with research methodological knowledge
and explanations, e.g., for evaluation results or advising on evaluation tools and possible
improvement strategies [41]. The team should ensure that the school moves through the
phases of DASI in a conceptually sound manner and that the goal of improving student
achievement can be achieved [41]. However, the main responsibility for the improvement
process remains with the school.
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4. Critical Queries

The Summary description of both models already makes it clear that fundamental
problems regarding the divergences in the constitution of the object, which become visible
through the intended linking of school effectiveness research and school improvement
practice, are not themselves the object of theoretical and methodological reflection. This
applies in particular to the fact that in both research areas there is the claim to be ‘evidence-
based’, which is to be achieved by using uniform methodological measurement procedures.
However, theory-based reflection on the construction of the respective setting observed
and the appropriateness of the methodological instruments used is largely dispensed
with [52,53]. In our view, this results in two overarching critical questions that should be
asked of both models:

(1) Inwhat ways do the two models construct the link between school effectiveness and

school improvement?
(2) To what extent do the models take into account any aspects of a ‘technology deficit” or

tend to reflect potential causality problems?

(a) CF-ESI

CF-ESI was developed by considering key aspects and concepts from various theories
of school improvement and school effectiveness, in addition to theories from other fields
(e.g., curriculum improvement, organisational theories), and identifying features through
the analysis of existing (and deemed effective) school improvement programmes in the
participating countries. Subsequently, the significance of the aspects was verified with
the help of data from other school improvement programmes (which were not part of the
model improvement), as well as feedback from experts in the different countries. To put it
bluntly, CF-ESI tries to achieve the link in an eclectic way and by finding consensus. The
desired link takes the shape of a synoptic and primarily additive combination of indicators
and criteria from both research areas. Thus, within the framework of the model, output
criteria for the evaluation of school improvement (improvement criterion), on the one
hand, and performance-based output criteria for measuring effectiveness (effectiveness
criterion), on the other hand, are taken into account. However, both criteria and thus the
processes that generate the observed output continue to stand next to each other, but in
an unconnected way. Due to this, the gain of the intended ‘linking model’, whose task,
according to its own claim, would be to make the influence of the social action structures of
the school on individual learning processes observable and explainable, does not become
clear. How a theoretically and empirically justifiable expansion of observation possibilities
can ultimately succeed on the basis of an integration of effectiveness and improvement
research is not answered within the framework of CF-ESL

(b) DMEE/DASI

DMEE takes a different approach than CF-ESI does. The first apparent difference
is that DMEE does not intend to find a link at the level of research, but rather a link
between school effectiveness research and school improvement practice. As Creemers and
Kyriakides themselves note, the approach of the link is mainly to integrate findings from
effectiveness research more closely into school improvement practice [3,4]. According to
Creemers and Kyriakides, the findings from effectiveness research were underutilised by
practitioners in the past because many models consist primarily of a compilation of lists
of variables, whose validity (in terms of correlations with student performance) was also
only tested in cross-sectional studies [52]. These lists of variables are often differentiated by
context, input, process, and output levels, with the assumed cause-and-effect relationships
between the levels being visualised by vector models [54-58]. A theory-based model
that, like DMEE, is oriented towards contingency-theoretical considerations on the context-
related adaptivity of school improvement processes, however, does not only aim at showing
the complex interaction of individual variables on the different levels of the multi-level
system. It must also find a research methodological way of visualising the change in
social and institutional contextual variables and their influence on the variance in student
performance, the reference point of adaptive school improvement strategies. Only by
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orienting itself to the ‘“dynamic” moment of effectiveness, does DMEE supply added value
for practice.

This is also the context of the evidence-based approach of the model. The factors, on
which DMEE is based, should be able to give practitioners clues as to what they need to
change in order to be able to improve student learning performance [27]. The principle of
linking (in the context of DMEE) is ultimately to embed the observational logic of school
effectiveness research into the schools themselves. However, this can only be achieved in
accordance with the model, if DMEE and its indicator structure are used by schools as an
evaluation instrument in order to arrive at methodologically valid findings about their own
improvement-related status on the basis of it. In other words, DMEE specifically intervenes
in established self-monitoring strategies of the schools.

The factor of dynamics is captured by the longitudinal nature of the data collection,
supplemented by the analysis of mediated and non-linear effects across the individual
levels and by a more differentiated recording of the factors. Similar methodological designs
are sometimes used in quantitative school improvement research [59-65] to also investigate
improvements and their effects. Looking at these studies and their underlying models,
it becomes clear that DMEE shows a similarity to approaches of quantitatively oriented
school improvement research on a research methodological level. However, beyond the
methodological references, there are no conceptual convergences, as DMEE remains an
effectiveness model due to its logic of observation. In particular, factors that have an
influence on the sustainable improvement capacity of the school as an organisation remain
unconsidered. This also means that the role of school actors and thus action-theoretical
aspects of school improvement are left out, so that questions about which actors can initiate
or achieve change and which organisational framework favours this are not part of DMEE.

With Scheerens and Demeuse [43], a central problem of DMEE can be exposed. They
note that indicator-based knowledge about what is and what is not effective does not
yet provide the necessary action knowledge to move (as efficiently as possible) from a
less effective to a more effective state [2,3,22,66-73]. When practitioners use the model,
they are informed about which variables have an impact on student learning outcomes.
However, they are not yet informed about which action strategies and measures can
influence these variables. The claim of evidence-based school improvement processes
ultimately fails due to the structural technology deficit of the school. It cannot ensure the
certainty of success of school improvement measures and, accordingly, offers only little
decision-making certainty in the choice of school improvement measures. Moreover, the
contingency-theoretical justification of DMEE, which emphasises the influence of situational
factors, contradicts an indicator-based generalisation of individual school improvement
goals. Accordingly, when applying DMEE, it remains unclear which factors should be
changed first by which actors [22,74].

This ‘blind spot” of the model can also be found in DASI. The phases of the improve-
ment cycle described in DASI are kept relatively general and, in principle, they are not
directly linked to DMEE. Upon closer examination, DASI consists of a rather normative
and programmatic description of a classic school improvement cycle that cannot be de-
rived from DMEE. Rather, the phases of the “Institutional School Improvement Process”
(ISP) by Dalin, Rolff and Buchen [75] can be found without difficulty in the flow chart of
DAGSI. In this respect, DASI is first and foremost the ‘driving force” that is to anchor the
indicator-based observation technology of DMEE in the schools.

5. Conclusions, Outlook and Further Implications

Efforts to establish a link between school effectiveness and school improvement are
driven by the expectation that an evidence-based approach to school improvement can lead
to increases in effectiveness in the education system. In view of the preceding analysis of
relevant linking models, however, this expectation has, frankly speaking, more the character
of “hope for effectiveness”, which ultimately leads to the assumption that the effectiveness
of schools cannot only be validly described and predicted, but also purposefully controlled,
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fostered and generated. This may be seen as a significant reason that should not be ignored,
as it matters in the context as to why this discussion has been ongoing for about 40 years
and also receives new impulses.

Hence, the question is still whether or not the linking models are based on a ‘realistic’
picture of what occurs in everyday schooling. One apparent problem is that these mod-
els are confronted with at least two different process dimensions characterised through
incommensurable processual ‘natures’: classroom interaction and organisational decision
making. Both dimensions do not operationally ‘link” in a linear or ‘technical” manner
in reality, nor does each dimension feature processual components that provide causal
linkages between process and product. One suggestion our discussion directly implies is
the necessity to establish a more advanced and reflexive theory base in a first step and to
redesign the processual complexity of education methodologically.

In view of the reported state of discussion, it seems necessary, above all, to first clarify
the limits of the respective theory formation achieved and the empirical possibilities in
both school effectiveness research and school improvement research before an integration
of the object references and the research strategies of both approaches is possible. So far,
the question is rather whether a link between the two leads to a compensation or to a
complementation of their respective problems of observation. In particular, this concerns
the problem of causality, which gives rise to theoretical and methodological reflection in
both fields of research. In other words, the preceding discussion of the two linking models
tends to indicate that what may not fit together cannot easily be made to ‘fit’ together.

In a further step, this raises questions about the possibilities and limits of research
designs and research methods. If causalities within the complex structures of action of the
school system do not follow a linear pattern, questions will have to be asked about the
methodological possibilities in order to obtain a correspondingly ‘realistic” picture of school
structures and processes. If neither linear chains of effects between the “loosely coupled”
elements of teaching and learning [8,9] can be assumed, nor processes of action in organi-
sations can be understood as rational choices of action, two implications can be derived.
Not only does it raise doubts are raised about the socio-technological aspiration for an
evidence-based controllability of school improvement practice, it also invokes methodolog-
ical problems, which, in turn, point to epistemological reflection requirements. Relevant
alternative theories exist, which, for example, allow for a description of the complexity of
the school as a system of action [76-78], but they do not seem to be readily compatible with
effectiveness research, which has so far focused on linear impact analyses.

With Scheerens and Demeuse [43] in mind, the first question that needs to be asked
is how the theories used in effectiveness research describe and explain why one school
is more effective than another under comparable and stable contextual conditions and
how the theories used in improvement research describe and explain how to move from
a less effective state to a more effective one. In other words, the first step is to analyse
the theoretical basis of current research practice and to look for alternatives [2,52,53]. The
consequences of this, in terms of research methodological problems and alternative research
designs, need to be discussed further.
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