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Chapter 5

Establishing a Comprehensive Theory
of Teaching and Learning:

The Contribution of the Dynamic Model
of Educational Effectiveness

Leonidas Kyriakides, Anastasia Panayiotou, and Panayiotis Antoniou

Abstract The chapter refers to the evolvement of Educational Effectiveness
Research (EER) during the last 40 years that begun from the mere identification of
correlations among factors and led to the development of integrated models of
effectiveness. Then, the chapter refers to the development of the dynamic model of
educational effectiveness which emerged from a critical review of integrated mod-
els of effectiveness and a synthesis of studies testing the validity of these models.
The teacher factors of the dynamic model are presented and their relations with
theories of learning are identified. We also refer to longitudinal studies conducted in
different countries to test the validity of the dynamic model. The findings of these
studies generated empirical support to the main assumptions of the model. Stages of
effective teaching were also identified. In the final section, issues of equity are dis-
cussed taking into consideration that EER has evolved beyond the sole search of
‘what works’ in education to also providing answers to questions such as ‘for whom
does it work’ and ‘under which conditions does it work’. Finally, we discuss the
possibilities of developing a more comprehensive and dynamic theoretical frame-
work of teaching and learning that can be used for improvement purposes.
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1 Educational Effectiveness Research: The Theoretical
Development of the Field

Educational Effectiveness Research (EER) has long dealt with identifying factors
operating at the different levels of education that may contribute in explaining the
variation observed in student outcomes in an attempt to identify ‘what works’ in
education. As similarly stated by Scheerens (this volume), “educational effective-
ness would seek to determine the “net” effect of malleable educational conditions,
defined at different levels, on outputs, while controlling for relevant antecedent con-
ditions at the level of individual participants”. Research during the past 35 years has
led to the demonstration of a number of teaching factors that are positively related
to student outcomes (e.g., Brophy & Good, 1986; Creemers, 1994; Doyle, 1986;
Galton, 1987; Muijs & Reynolds, 2003). Originally, the attention given to EER was
aresult of the early sociological and psychological studies of Coleman et al. (1966)
and Jencks et al. (1972), respectively, which concluded that education had a very
small contribution on student outcomes especially when student background char-
acteristics were taken into consideration. These results were also reinforced by the
failure of large-scale programmes applied in schools, such as the “Headstart” and
“Follow Through”, which aimed at reducing the initial differences between students
and address equity issues. These disappointing results led to reactions, both among
practitioners as well as among researchers, who opposed the idea that schools had
few to offer in improving student outcomes (Stringfield & Teddlie, 2011). These
studies and the reactions their results caused were thus a catalyst for the develop-
ment of a line of early studies in the field of EER which revealed that differences in
school effectiveness exist even when controlling for student background character-
istics, assuming that these differences could be attributed to differences in the qual-
ity of education offered by schools (Goldstein & Woodhouse, 2000). In spite of the
methodological weaknesses of these studies, their optimistic results which showed
that effective teachers and schools play an important role in student achievement,
gave thrust to further research in the field of educational effectiveness which then
raised questions towards explaining those differences (Creemers & Scheerens, 1994).

In the second phase of EER, researchers aimed at explaining the reasons for
which these differences exist and identify factors that explain variation in student
outcomes (Levine & Lezotte, 1990; Sammons et al., 1995; Scheerens & Bosker,
1997). Thus, a series of process-product studies have taken place and led to the
identification of a list of factors that link specific teaching behaviors and character-
istics to student outcomes (Doyle, 1986; Brophy & Good, 1986; Reynolds & Stoll,
1996; Borich, 1996; Galton, 1987; Evertson et al., 1980). One of the first studies
that were conducted and has led to the identification of five factors which were
considered to be correlated with each other and linked to better student outcomes
was a study by Edmonds (1979). Edmonds’ “five-factor model” included the fol-
lowing factors: (a) strong educational leadership, (b) high expectations of student
achievement, (c¢) emphasis on basic skills, (d) safe and orderly climate and (e) fre-
quent evaluation of student progress. However, the study was heavily criticized for
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its methodological weaknesses (e.g., Ralph & Fennessey, 1983). The methodologi-
cal criticism of the studies conducted during the first and second phase of EER had
gradually shifted the focus of researchers to not only the possible identification of
isolated factors which could explain variation in student outcomes, but also to the
demonstration of causal relations between factors and achievement. This turn in
focus was based on the framework developed by Scheerens and Creemers (1989),
which called attention to the possible contribution of the different levels of educa-
tion to student outcomes.

In the third phase of EER, researchers moved from identifying effectiveness
factors to explaining why specific factors are associated with student achievement
gains (Scheerens & Bosker, 1997). In this context, three basic approaches have been
used to identify the reasons for which certain factors or characteristics contribute to
educational effectiveness.

The first approach lies on the economic aspects of education and focuses on the
relationship between schooling inputs and educational outputs controlling for the
influence of several background characteristics (Monk, 1992; Hanushek, 1997).
This approach places emphasis on the educational costs and attempts to identify
their linkage with student outcomes assuming that increased inputs can lead to
improved outcomes. However, education production studies were not in a position
to reveal the school inputs that can contribute to maximizing student gains from
education (Monk, 1992) especially since process variables, such as the quality of
teaching, were not considered. This implies that the relationship between inputs and
outputs in education is more complex than assumed (Creemers & Kyriakides, 2008).

The second approach focuses on the sociological perspective of EER. This
approach refers to factors relating to students’ background characteristics as well as
other social and cultural factors which could possibly affect student outcomes.
Based on this approach, the possibility of adjusting for these background and social
differences through education is examined. Therefore, apart from quality in educa-
tion, another aspect that gradually started to gain attention was the equity dimension
which led to several studies searching for the differential effectiveness of schools in
regard to different student populations (e.g., Campbell et al., 2004; Strand, 2010)
and the effect of contextual factors on student outcomes (Opdenakker & Van
Damme, 2006).

Finally, the third approach lies on the psychological perspective of EER that
focuses on student background factors associated with motivation and learning apti-
tude, as well as with the learning process itself. Therefore, this approach called for
more attention on the two main actors involved in the teaching and learning process
(i.e., students and teachers), and led to a list of teacher behaviors in the classroom
which were found to be related to student achievement gains. Such factors include
management of the classroom, expectations of student performance, structuring of
lessons, questioning skills, and immediate exercise after presentation, as well as
evaluation, feedback, and corrective instruction (Creemers, 1994). Management of
the classroom is linked with “opportunity to learn” (i.e., the opportunities given to
students to engage with learning activities) and “time on task™ (i.e., the time stu-
dents are actually engaged with learning tasks) which have been consistently found
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to positively influence learning (Brophy & Good, 1986). This implies that teachers
who are effective in dealing with student misbehavior help their students to stay on
task. Along with dealing with student misbehavior, research in the field of teacher
effectiveness has indicated that the establishment of a well-structured and orderly
climate, in which interactions among students are encouraged and learning occurs
effortlessly through maximizing student collaboration and eliminating excessive
competition among students, can contribute to maximizing student gains (Muijs &
Reynolds, 2003). The focus during that time was to identify generic factors that may
have an impact on student outcomes, meaning that they may have an impact in dif-
ferent contexts, subjects and age-groups of students.

In the fourth phase of EER, researchers have attempted to respond to a major
criticism that was made against early EER concerning the failure of the field to
substantially contribute to the establishment of strong links between research on
effectivenessfactors and actual improvement in the quality of education. With
respect to this, a dynamic perspective of education is now being incorporated more
explicitly into the theoretical models of EER and the concepts of change and adap-
tation are more widely taken into consideration both in terms of theory development
as well as to the use of theory for improvement purposes into changing contexts
(Kyriakides et al., 2021; Scheerens, 2013).

In this chapter, we therefore discuss the possibilities of developing a
comprehensive theoretical framework of teaching that may be used not only for
addressing issues of “what works” in education, but also for “whom” and “under
which conditions”’and may also contribute to teacher and school improvement
efforts. Thus, when referring to theories of teaching, we refer to factors that may
depict characteristics of effective teaching, without however neglecting the impact
that student and system level factors may have on the teaching and learning situation.
We also expect that the ultimate aim of theories of teaching would be to help schools
become more effective in terms of improving student outcomes. We also stress the
need for developing such a comprehensive theoretical framework by using the
knowledge base of EER and more specifically, by taking into consideration theories
that have received sufficient empirical support and factors that have already been
found to affect learning outcomes. At this point it is important to stress, that when
considering the development of a comprehensive framework of teaching and learn-
ing we do not only refer to one single theory or model of teaching. We rather refer
to the use of the different theories of teaching and learning within the field of EER
from which the main elements that have received empirical support may be retrieved,
to provide a basis for the development of a comprehensive framework. Regarding
the characteristics of such a theoretical framework, we argue that these should be at
least the following. First, it should take into account the nested nature of education
and depict the role that different factors at the upper and lower levels of education
play in explaining student learning outcomes. To identify factors operating at differ-
ent levels, the comprehensive framework of teaching and learning should draw on
all three dominant perspectives of educational effectiveness. Second, the compre-
hensive theory should explicitly provide information on the linkage between the
factors included and student learning outcomes. Namely, reference to the relevant
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theories of learning and schooling that are considered in defining each factor should
be made. Third, the comprehensive theory of teaching and learning should refer to
the impact that each factor may have across subject matters and student populations.
The extent to which specific factors and their measurement dimensions matter more
for specific groups of students should be made explicit. In this way, a comprehensive
theory of teaching and learning could also address issues of equity and not only
issues of quality, as most existing theories within the field of EER have done so far.
Finally, the dynamic nature of education should be considered in developing a com-
prehensive theory of teaching and learning. Therefore, we argue that the dynamic
model of educational effectiveness (Creemers & Kyriakides, 2008), which belongs
to the fourth phase of EER, may be used as a starting point for developing a compre-
hensive theoretical framework of teaching and learning. We argue for the use of the
dynamic model as it refers to factors that may affect student learning and it is based
on empirical data. We therefore present its main characteristics in the next section.

2 The Dynamic Model of Educational Effectiveness

In this section the main elements and rationale upon which the dynamic model has
been developed are presented. The factors included at the classroom level are ana-
lyzed and their main features are explained. Despite the fact that the dynamic model
is multilevel in nature, in this chapter we only focus on the classroom level and
present the teacher factors as these have been systematically shown to have a greater
effect on student learning than factors located at the upper levels (i.e., school and
system). For more information on the factors included in the dynamic model at the
upper and lower levels see Creemers and Kyriakides (2008).

2.1 Main Elements and Rationale

The development of the dynamic model took into account the criticism on the earlier
models of EER and incorporated the findings of studies conducted in regard to the
factors that have an influence on student outcomes (Creemers & Kyriakides, 2006).
It was developed based on the main principles of the Creemers’ Comprehensive
model (Creemers, 1994), providing however clearer definitions of the factors
included at the different levels, as well as a more elaborated description of their
measurement. In addition, the dynamic model takes into account the “new goals of
education”, which means that apart from its reference to the cognitive outcomes of
schooling, it also refers to other outcomes, such as affective, psychomotor and new
learning outcomes (e.g., metacognition). Additionally, the dynamic model is multi-
level in nature. Specifically, it refers to factors operating at the four different levels
shown in Fig. 5.1 (i.e., student, classroom, school and system). The dynamic model
does not only refer to factors operating at the classroom level but also at the school
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and system levels, recognizing on the one hand the direct effects of teachers’
instructional behavior on student learning outcomes and on the other hand, the
mainly indirect effects of the system and school factors, through facilitating quality
of teaching. This implies that any attempt to develop a comprehensive theory of
teaching should recognize the impact that the school and system level factors have
on quality of teaching and should therefore have a multilevel structure. This impact
is also acknowledged by Scheerens (this volume), who also refers to the need of
considering the influences of factors located at the upper and lower levels of educa-
tion, on the classroom level. In addition, the dynamic model was developed based
on the notion that the basic aim of the school is the promotion of learning and there-
fore, includes factors that have been found through empirical studies to affect
learning.

The dynamic model considers effectiveness factors as multidimensional
constructs (Kyriakides & Creemers, 2008) and proposes the following five
measurement dimensions which are assumed to provide more information
concerning not only the quantitative, but also the qualitative aspects of the factors:
(a) frequency, (b) stage, (c) focus, (d) quality and (e) differentiation (Creemers &
Kyriakides, 2008). The five measurement dimensions will be further elaborated in
the next section of this chapter.

In addition, the dynamic model gives emphasis on providing a clear description of
quality of teaching through eight factors included at the classroom level and assumes
that there are relations between factors operating both at the same and different lev-
els. Such relations were also demonstrated through earlier models such as Walberg’s
(1984) who indicated that aptitude, instruction and the psychological environment
influence one another and are also influenced by feedback on the amount of learning
that occurs. Thus, the concept of grouping of factors was introduced.

Finally, the dynamic model was designed in such a way that can be used not
exclusively for research and theory purposes, but also for promoting improvement
in education (Creemers & Kyriakides, 2015; Savage, 2012). The practical use of the
model for improvement purposes, both at the classroom and school level, has
already been explored through several experimental studies (for a review of these
studies see Kyriakides et al., 2021).

2.2 Classroom-Level Factors in the Dynamic Model

The dynamic model acknowledges the role that teacher has to play in order to
initiate, promote and evaluate student learning (Scheerens & Bosker, 1997; Teddlie
& Reynolds, 2000). Specific teaching activities that teachers perform during lessons
are taken into consideration instead of teacher background characteristics, such as
gender, age, education, beliefs and motivation. Despite the fact that the background
characteristics of teachers are widely discussed in the literature, research findings
provide contradictory results in relation to the magnitude and the nature of the
impact of those characteristics (Creemers & Kyriakides, 2015). Therefore, these
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characteristics are not included in the dynamic model since it is mainly concerned
with teacher factors that were found to directly affect learning through research in
the field of teacher effectiveness (e.g., Brophy & Good, 1986; Doyle, 1986; Emmer
& Stough, 2001; Muijs et al., 2014; Muijs & Reynolds, 2001; Rosenshine & Stevens,
1986). Based on the main findings of TER, the eight factors included in the model
are as follows: orientation, structuring, questioning, teaching-modelling, applica-
tion, time management, teacher role in making classroom a learning environment,
and classroom assessment. More information on the foundations and limitations of
TER, can be found in Vieluf and Klieme (this volume). The eight factors do not only
refer to one approach of teaching, such as structured or direct teaching (Joyce et al.,
2000), or to approaches associated with constructivism (Schoenfeld, 1998). An inte-
grated approach to defining quality of teaching is adopted (Elboj & Niemeld, 2010),
similarly to other frameworks, such as the theory of basic dimensions of teaching
quality (TBD) (see Vieluf & Klieme, this volume). Specifically, the dynamic model
refers not only to skills associated with direct teaching and mastery learning, such
as structuring and questioning, but also to orientation and teaching modelling,
which are in line with theories of teaching associated with constructivism.
Particularly, these factors have been included in the model and defined by consider-
ing the main theories of learning such as behaviourism, cognitivism, constructivism
and human/motivation theories. For example, orientation was treated as a teacher
factor by taking into account motivation theories. Application was also used as a
teacher factor by considering the cognitive load theory. It is also supported, that
these factors are generic in nature, assuming that since they were found to promote
the cognitive learning of students, they are also able to promote non-cognitive learn-
ing. Despite the fact that these factors can be considered generic in nature in terms
of having an effect on student learning despite time, place, age and other student
population characteristics, studies investigating differential teacher effectiveness
have revealed that teacher factors may have a stronger impact on the learning of
specific groups of students (Campbell et al., 2004). More information on the indi-
vidual characteristics of each factor included in the dynamic model is provided below.

(A) Orientation: It refers to teacher behavior in providing the students with
explanations in regard to the reason(s) for which a particular activity or lesson
or series of lessons occur and/or actively involving students to the identification
of the reason(s) for which a lesson includes a specific task. Through this pro-
cess it is expected that the activities that take place during a lesson and/or series
of lessons will become meaningful to students and consequently increase their
motivation for participating actively in the classroom (e.g., De Corte, 2000;
Paris & Paris, 2001). It is also supported that orientation tasks should take
place in not only one part of the lesson but be evenly distributed among the
different parts of a lesson or series of lessons (e.g., beginning, middle, and end).

(B) Structuring: It is a factor for which research in the field of educational
effectiveness has had early indications in regard to its contribution to student
learning. Even from the mid-80 s, attention was called to the fact that student
learning is positively influenced when teachers actively present materials and
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structure them by: (a) beginning with overviews and/or review of objectives;
(b) outlining the content to be covered and signaling transitions between lesson
parts; (c) calling attention to main ideas; and (d) reviewing main ideas at the
end (Rosenshine & Stevens, 1986). In addition, research has shown that stu-
dent outcomes can be amplified when teachers provide them with summary
reviews, as they are expected to contribute to the grouping and outlining of
main points (Brophy & Good, 1986). The fore mentioned structuring tasks aim
at assisting students develop links between the different parts of lessons, instead
of dealing with them as isolated units. Finally, the structuring factor is not lim-
ited to the mere linkage among the different parts of lessons and/or series of
lessons, but also refers to the gradual increase of the lessons’ difficulty level
which is expected to provide all students, irrespective of their abilities, with the
opportunity to engage in the lesson’s processes (Creemers & Kyriakides, 2006).
Questioning: This factor is defined according to five elements. Firstly, effective
teachers are expected to not only provide a large amount of product questions
which require students to respond in a single way, but also focus on expecting
students to elaborate on their answers and provide details indicating the mental
course they followed to reach their answer (i.e., by also posing process ques-
tions) (Askew & William, 1995; Evertson et al., 1980). Secondly, it is antici-
pated that teachers grant students with enough time to think before calling for
their answers with the amount of time given depending on each question’s level
of difficulty. Thirdly, it should be established that the questions posed by the
teacher are clear to the students so that no misconceptions or misinterpretations
are caused. Fourthly, when posing a question, the teacher should consider stu-
dents’ ability to respond, avoiding too difficult questions that would inevitably
cause complete failure to respond (Brophy & Good, 1986). Finally, it is out-
lined that an important aspect of this factor is the way teachers deal with stu-
dent responses. Specifically, correct responses should be acknowledged so that
it is established that all students are aware of the correct answer at the end of
the discussion. In case a student’s answer is not fully correct then the teacher
should acknowledge whatever part may be correct, and assist the student in
discovering the correct answer or provide an improved response, through the
provision of clarification or helpful guidelines.

Teaching-modeling: An aspect of education that has received increased
attention in the last two decades is that of self-regulated learning due to the
extensive policy emphasis given on the achievement of the new goals of
education (Muijs et al., 2014). Taking the above into consideration, the
teaching-modeling factor is included among the teacher factors of the dynamic
model. This factor anticipates that effective teachers are promoting students’
use of learning strategies and/or development of their own strategies in order to
address different types of problems (Grieve, 2010) and develop skills promoting
active learning. Thus, depending on the problem addressed, teachers may
follow two alternative approaches. The first approach concerns the teacher’s
presentation of a problem-solving strategy without asking for any student
input. The second approach demands more active student participation and
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begins in a rather backward manner, since students are encouraged to describe
ways of how they themselves would address a specific problem. Then the
teacher is expected to make use of that information for promoting the idea of
modeling and encourage the development of the students’ own problem-
solving strategies (Aparicio & Moneo, 2005; Gijbels et al., 2000).
Application: Providing students with practice and application opportunities can
enhance learning outcomes (Borich, 1996). Learning new information cannot
be a constant process, since according to the Cognitive Load Theory the work-
ing memory can only process a limited amount of information at each given
time (Kirschner, 2002; Paas et al., 2003). It is also argued that application tasks
should not only constitute a repetition of the material that students were taught
in classroom but should move a step forward adding more complex and men-
tally stimulating elements. Thus, application activities should provide the trig-
ger for further knowledge, contributing to the linkage of the units taught in one
lesson or series of lessons with the following. Effective teachers are expected
to not only observe students engaging in application tasks, but also to actively
contribute to their learning by supervising their progress and providing stu-
dents with constructive feedback (Brophy & Good, 1986; Creemers et al., 2013).
The classroom as a learning environment: This factor consists of five
components: a) teacher-student interaction, b) student-student interaction, c)
students’ treatment by the teacher, d) competition between students, and e)
classroom disorder. Classroom environment research has evidence showing
that these five elements can be considered as important aspects of this factor.
Specifically, the first two of these elements refer to the type of interactions that
exist in a classroom and can be seen as important for measuring classroom
climate (for example, see Cazden, 1986; Den Brok et al., 2004; Harjunen,
2012), especially since learning takes place through interactions. The other
three elements refer to teachers’ efforts to create a well-organized and
accommodating environment for learning in the classroom (Walberg, 1986).
Management of time: To address this factor the amount of time used per lesson
for on-task behavior is investigated. It is anticipated that effective teachers are
able to organize and manage the classroom environment reducing any purpose-
less loss of learning time, maximizing engagement rates. Thus, the main inter-
est of this factor is whether students are on task and whethertheir teacher is able
to deal effectively with any kind of classroom disorder without wasting the
teaching time. It is also important to investigate whether teachers manage to
decrease loss of time for different groups of students by taking into consider-
ation their different learning needs and abilities (e.g., by allocating supple-
menting work to gifted students that finish work earlier than others).
Assessment: Assessment is seen as an essential and integrated part of teaching
(Stenmark, 1992). Especially formative assessment has been found to be one of
the most important factors associated with effectiveness at all levels, especially
at the classroom level (e.g., De Jong et al., 2004; Kyriakides, 2008; Shepard,
1989). Therefore, the dynamic model places emphasis on student assessment
and argues that the information collected though assessment is expected to be
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used by the teacher for at least two reasons. The first reason is related to the
identification of particular student needs so as to proceed with the provision of
feedback and corrective measures where needed. The second reason lies on the
teachers’ self-evaluation since student results may reflect possible weaknesses
in teaching practice and indicate areas for improvement. It is thus stressed that
assessment data should be examined in terms of quality (i.e., whether they are
reliable and valid) in order to promote the formative rather than the summative
purpose of assessment.

As has been mentioned in the first part of this section, the dynamic model assumes
that each factor can be defined and measured according to five dimensions: fre-
quency, focus, stage, quality, and differentiation. These dimensions may assist the
more effective description of the functioning of a factor and make it easier to use the
results of the evaluation of the functioning of each factor for improvement purposes.
The importance of taking each dimension of the teacher effectiveness factors into
account is illustrated below.

— Frequency is a quantitative means of measuring the functioning of each factor.
However, the other four dimensions which refer to the qualitative characteristics
of the functioning of the factors reveal that effectiveness is more complicated
than assumed by previous theoretical models and studies.

— Focus can be defined by taking into account two different facets. The first one
refers to the specificity of the activities associated with the functioning of a fac-
tor, namely whether they can be considered as specific in terms of solid activities
or policies; or more general, in terms of not providing adequate details to the
different stakeholders on the application processes of an activity. The second
aspect refers to the purpose for which an activity takes place by looking whether
an action aims at achieving one or several purposes. The dynamic model argues
that there should be a balance in the specificity of the teaching tasks and this
assumption is in line with the synergy theory (see Kyriakides et al., 2021).

— Stage is closely related to the time at which tasks associated with a factor take
place. It is assumed that the application of a factor in only one point in time may
not constitute an effective way of dealing with the factor in terms of increasing
the positive effects resulting from its implementation. Thus, the factors need to
take place over a long period of time to ensure that they have a continuous direct
or indirect effect on student learning.

— Quality refers to the properties of the specific factor itself, as they are discussed
in the literature. For instance, in regard to the assessment factor, as it is stated
through literature, formative assessment is expected to be more beneficial to stu-
dents than summative and facilitate both learning and teaching (Black & Wiliam,
2009; Hattie & Timperley, 2007; Wiliam et al., 2004).

— Differentiation refers to the extent to which activities associated with a factor are
applied without any discretion for all the subjects involved with it (e.g., all the
students, teachers, schools) irrespective of their needs and/or abilities. It is
expected that adaptation to the specific needs of each subject or group of subjects
will increase the successful implementation of a factor and will ultimately maxi-
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mize its effect on student learning outcomes also addressing issues of equity
(Creemers & Kyriakides, 2006). Taking in mind that students learn best when
their teachers become accustomed to the differences in their readiness levels,
interests and learning needs and make an effort to adjust their teaching in order
to satisfy them (Tomlinson, 2005), the need for examining the functioning of the
different factors in terms of differentiation is amplified.

In this section, the main assumptions and rationale upon which the dynamic model
was developed were discussed. In the next section, a brief description of the main
studies that have provided empirical support to the main assumptions of the model
at the classroom level is provided.

3 Empirical Support Provided to the Main Assumptions
of the Dynamic Model at the Classroom Level

Some research findings supporting the validity of the dynamic model have been
produced since 2003, when the model was developed. Specifically, 16 empirical
studies and one meta-analysis have been conducted to examine the main assump-
tions of the dynamic model at classroom level (for a review of these studies see
Kyriakides et al., 2021). These empirical studies as well as the meta-analysis have
provided support for the importance of factors included in the dynamic model at
classroom level and their measurement dimensions. Empirical studies have also
revealed relationships among factors operating at the classroom level, which help us
define stages of effective teaching. Table 5.1 provides a summary of the findings of
these studies, indicating the type of support that each of the assumption in the model
has received. It is important to note that none of these studies or meta-analyses has
generated negative results with regard to any assumption of the dynamic model.
Moreover, all studies have provided empirical support to the multilevel nature of the
dynamic model since factors operating at different levels have been found to be
associated with student achievement.

Table 5.1 Empirical evidence supporting the main assumptions of the dynamic model at the
classroom level emerging from empirical studies and a meta-analysis

Meta-
Assumptions of the dynamic model Empirical studies analysis
1. Multilevel in nature All 17
2. Five dimensions can be used to measure the teacher 1,2,3,4,5,6,8,9, 10,
factors 11,12, 13,14, 16
3. Impact of teacher factors on learning outcomes 1,2,3,4,5,7,8,9, 10, 17

11,12, 13, 14, 15, 16

4. Relationships between factors operating at the same 1,4,5,6,7,8,9 17
level: Stages of effective teaching (including assessment)
Negative results in relation to any assumption None None
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Studies:

1. A longitudinal study measuring teacher and school effectiveness in different
subjects (i.e., mathematics, language and religious education) and different
learning domains (cognitive and affective) (Kyriakides & Creemers, 2008).

2. A study investigating the impact of teacher factors on achievement of Cypriot
students at the end of pre-primary school (Kyriakides & Creemers, 2009).

3. A European study testing the validity of the dynamic model at teacher,
school and system level (Panayiotou et al., 2014).

4. A study in Canada searching for grouping of teacher factors included in the
dynamic model and revealing specific stages of effective teaching (Kyriakides
et al. 2013a).

5. An experimental study investigating the impact upon student achievement of
ateacher professional development approach based on the dynamic approach
(Antoniou & Kyriakides, 2011).

6. Examining not only the impact but also the sustainability of the dynamic
approach on improving teacher behaviour and student outcomes (Antoniou
& Kyriakides, 2013).

7. Searching for stages of teacher’s skills in assessment (Christoforidou
etal., 2014).

8. The effects of two intervention programmes on teaching quality and student
achievement revealing the added value of the dynamic approach (Azkiyah
et al. 2014).

9. Using the dynamic model to identify stages of teacher skills in assessment in
two different countries (Cyprus and Greece) (Christoforidou &
Xirafidou, 2014).

10. Using observation and student questionnaire data to measure the impact of
teaching factors on mathematical achievement of primary students in Ghana
(Azigwe et al., 2016).

11. Examining the impact of teacher behaviour on promoting students’ cognitive
and metacognitive skills (Kyriakides et al., 2020).

12. Investigating the impact of teacher factors on slow learners’ outcomes in
language (Ioannou, 2017).

13. Integrating generic and content-specific teaching practices when exploring
teaching quality in primary physical education (Kyriakides et al. 2018b).

14. A longitudinal study investigating for the short- and long-term effects of the
home learning environment and teacher factors included in the dynamic
model on student achievement in mathematics (Dimosthenous et al., 2020).

15. A case study of policy and actions of Rivers State, Nigeria to improve
teaching quality and the school learning environment (Lelei, 2019).

16. Do teachers exhibit the same generic teaching skills when they teach in
different classrooms (Kokkinou & Kyriakides, 2018)

Meta-analysis:

17. A quantitative synthesis of 167 studies investigating for the impact of generic
teaching skills on student achievement (Kyriakides et al. 2013b).



144 L. Kyriakides et al.

3.1 The Impact of Teacher Factors on Student
Learning Outcomes

Table 5.1 shows that the results of 16 empirical studies demonstrate that teacher
factors in the dynamic model are associated with students’ achievement gains. It is
also important to note that different types of learning outcomes were used as crite-
ria for measuring teacher effectiveness. Specifically, these studies were able to
demonstrate the impact of teacher factors on promoting not only cognitive, but also
affective (e.g., Kyriakides & Creemers, 2008) psychomotor (e.g., Kyriakides
et al. 2018, b) and meta-cognitive learning outcomes (e.g., Kyriakides et al., 2020).
One can also see that the studies presented in this table collected data on achieve-
ment in different subjects (i.e., language, mathematics, science, religious educa-
tion, and physical education) and from students in different phases of education
(i.e., pre-primary, primary, and secondary education). Therefore, these studies pro-
vided some empirical support for the assumption that teacher factors can be consid-
ered to be generic, especially since these factors were found to be associated with
student achievement gains with respect to different learning outcomes and in differ-
ent phases of education. It is finally important to note that these studies took place
in different countries (mainly in Europe), and the significance of teacher factors
when it comes to explaining variation in student achievement gains in different
educational contexts has to some extent be demonstrated. It is important to note that
one of these studies was conducted in Ghana and the teacher factors of the dynamic
model were found to provide an even more convincing explanation for variation in
student achievement rather than in any of the European countries from which data
on teacher factors have been collected (Azigwe et al., 2016). The findings of these
empirical studies seem to be in line with the results of the meta-analysis which was
conducted in order to test the validity of the dynamic model at the teacher level
(Kyriakides et al. 2013b).

3.2 Using a Multidimensional Approach to Measuring
the Functioning of Teacher and School Factors

The studies that took place so as to assess the validity of the model, have revealed
that the proposed dimensions should be taken into account in the field of
EER. Namely, these studies made use of the proposed measurement framework to
design instruments that would evaluate the functioning of the teacher factors in rela-
tion to the five dimensions. By employing structural equation modelling techniques,
the construct validity of these instruments was demonstrated. It was therefore pos-
sible to treat each factor as a five-trait construct (consisting of each of the five
dimensions of the model) and generate relevant scores rather than treating the factor
as a unidimensional construct. In addition, the added value of using the five dimen-
sions to measure teacher factors has been demonstrated, especially since, when all
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five dimensions of teacher factors were considered, a much larger variance of stu-
dent achievement gains could be explained rather than when only one or even some
dimensions of the teacher factors were included in the multilevel model. What is,
however, more important is that in some studies it was not possible to see the effects
of some factors when only the frequency dimension was considered, but variation in
student achievement was explained when the other four dimensions of these factors
were taken into account (e.g., Kyriakides & Creemers, 2008, 2009). This implies
that if these studies were only concerned with the frequency dimension of these fac-
tors, it would not have been possible to demonstrate the effects of these factors, and
the importance of the factors could have been misinterpreted (Creemers &
Kyriakides, 2015).

3.3 Searching for Relationships Among Teacher Factors:
Establishing Stages of Effective Teaching

The dynamic model argues that factors operating at the same level are related to
each other. Thus, the concept of grouping of factors is introduced. In this part, we
refer to the main findings of studies investigating relationships among teacher fac-
tors, which were able not only to empirically support this assumption of the model,
but also to identify stages of effective teaching. The first study that revealed rela-
tionships among the teacher factors (Kyriakides et al., 2009) was conducted in order
toidentify the impact of the eight teacher factors and their dimensions on student
achievement gains in different subjects (i.e., language, mathematics and religious
education) and on different types of learning outcome (i.e., cognitive and affective).
This study tested the validity of the measurement dimension framework proposed
by the dynamic model and made use of the Rasch model to identify the extent to
which the five dimensions of the teacher factors could be reducible to a common
unidimensional scale. By analyzing the data that emerged from the observation
instruments used to measure the performance of the teacher sample in relation to the
eight teacher factors and their dimensions, it was discovered that the data fitted the
Rasch model, and a reliable hierarchical scale of teaching skills was established.
Then, by using cluster analysis, it was found that the teaching skills could be
grouped into five levels of difficulty that could be taken to stand for different types
of teacher behavior, moving from relatively easy to more difficult and spanning the
five dimensions of the eight teacher factors included in the dynamic model. In the
next step of the analysis, the Saltus model was used to discover the depth of the
divide separating the five types of teacher behavior, which emerged from cluster
analysis and which could be ordered into different levels according to their diffi-
culty. Finally, the study examined whether classification of teachers into the five
levels (identified through the cluster analysis) could help us explain variance of
student achievement in relation to each outcome of schooling considered in
this study.
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The first three levels are mainly related to the direct and active teaching approach,
moving from the basic requirements concerning quantitative characteristics of
teaching routines to the more advanced requirements concerning the appropriate
use of these skills as measured by the qualitative characteristics of these factors.
These skills also gradually move from the use of teacher-centered approaches to the
active involvement of students in teaching and learning. The last two levels are more
demanding since teachers are expected to differentiate their instruction (level 4) and
also to demonstrate their ability to use the new teaching approach (level 5).
Multilevel analysis of student achievement also showed that teachers situated at
higher levels are more effective than those situated at the lower levels. This associa-
tion is found with respect to achievement in all three different subjects and also both
cognitive and affective outcomes (see Kyriakides et al., 2009).

Similar results emerged from a study conducted in Canada which made use of
student ratings to measure the skills of teachers in relation to each teacher factor and
its dimensions (Kyriakides et al., 2013a). In this case the stages which were identi-
fied also moved gradually from skills associated with direct teaching to more
advanced skills involved in the constructivist approach and differentiation of teach-
ing. This indicates that teachers may also move gradually from one type of teacher
behavior to a more complex one. However, data that emerged from cross-sectional
studies were more likely to identify differences in performance of teachers and that
these findings do not necessarily imply that transitioning from one stage to another
occurs in a stepwise manner. Given that the aim of these two studies was to test the
validity of the dynamic model and illustrate the importance of grouping teacher fac-
tors into types of teacher behavior, teaching skill acquisition over two (or even more
consecutive school years) was not investigated. Therefore, a question that arises is
whether stepwise development of types of teacher behavior can be achieved through
participation in programs of teacher development. An experimental study investi-
gated the impact of offering the teacher improvement programs based on the
dynamic approach for a longer period rather than just a single school year (Kyriakides
etal., 2017). This study revealed that a stepwise progression of teachers’ skills took
place (over a period of three school years) and thus supported the generalizability of
findings of the studies seeking to identify stages of effective teaching.

4 Establishing a Comprehensive Theoretical Framework
That Can Be Used for Improvement Purposes

The historical review of EER presented in the first part of the chapter reveals that
different models have been developed during each of the four phases of EER, aim-
ing at first to answer the question of why specific factors are associated with student
achievement gains and then to search for the conditions under which certain factors
could contribute to student learning. Different approaches have also been used so as
to identify the reasons for which certain factors or characteristics contribute to
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educational effectiveness (i.e., the economic, sociological and psychological).
Therefore, one may realize that when considering the development of a comprehen-
sive framework of teaching and learning we do not only refer to one single theory
or model of teaching but to the development of a framework that takes into consid-
eration the different theories of teaching and learning that have been developed
during the past years within the field of EER and which have received empirical
validity in terms of their main assumptions and factors included. In the first section
of the chapter, we also drew attention to the need of incorporating the three different
approaches to educational effectiveness especially since teachers are not equally
effective when they are expected to teach in different school settings. Factors that
may influence teaching that are situated at the school and system level and are in
line with either the sociological or the economic perspective of educational effec-
tiveness need to be considered in developing the comprehensive framework of
teaching and learning. For instance, organizational theories that derive from the
field of sociology and — depending on their focus — refer to the structure, functioning
and performance of an organization and the behaviour of individuals and groups
within it, need to be taken into consideration when deciding on the school level fac-
tors that are to be included in such a comprehensive framework (Cheng & Tsui,
1999; Hoy & Miskel, 2005; Kuh, 1996; Scheerens & Bosker, 1997). The Human
Capital Theory (Kiker, 1966), which lies under the economic approach and places
emphasis on the investments that can be made for the evolvement of the individuals
within an organization for example, through education and training, enabling
improved levels of quality and production should also be considered as the influence
of the Human Capital Theory is considerable (Gillies, 2015). In addition, theories of
learning within the psychological approach, such as motivation theories, should be
considered when taking decisions on the factors to be included in this framework,
since factors such as orientation which derive from motivation theories and the field
of psychology were found to be associated with student learning (Green et al., 2006;
Weiner, 1990).

In addition, since studies have shown that factors beyond those located at
classroom level may also affect the learning of students, either directly or indirectly,
the multilevel character of education should be considered when developing a
comprehensive framework of teaching and learning. In this way, the synergy theory
will also be accounted for which, if translated at the educational setting, suggests
that the combined value of taking into consideration factors deriving from different
levels of education will be greater than in the case of considering the individual
factors of each level separately for explaining effects on student learning (Liu &
Jiang, 2018; Scheerens, 2016). When referring to learning, it should be clarified that
recent theories do not only refer to cognitive, but also to non-cognitive, psychomotor
and meta-cognitive outcomes. Thus, the importance of considering more than
cognitive outcomes, should be taken into consideration when developing such a
comprehensive framework.

In the previous section, we argued for the importance of developing not only an
integrated multilevel model for describing effective teaching and learning, but also
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on the need to consider the dynamic nature of education when doing so. In this
context, the dynamic model of educational effectiveness was described which may
be seen as a starting point for establishing a comprehensive framework of teaching
and learning that can ultimately be used for promoting quality and equity in educa-
tion. The dynamic model is proposed as a starting point for the development of the
comprehensive framework since its main assumptions and the impact of the teacher
factors on different student learning outcomes have received empirical support
thought the studies and meta-analysis discussed earlier. The dynamic model also
includes factors deriving from the different approaches discussed above and differ-
ent theories (e.g., motivation theories, Cognitive load theory etc.) and therefore it
may provide a starting point for the development of a comprehensive framework of
teaching and learning. However, the limitations of the dynamic model should also
be acknowledged and suggestions for further research to develop a comprehensive
theory of teaching and learning are provided.

Firstly, it should be noted that the conditions under which specific effectiveness
factors included in the dynamic model may be more important in promoting learn-
ing have not yet sufficiently been examined. Therefore, the issue of differential
effectiveness which has been raised by researchers within the field of EER (e.g.
Teddlie & Stringfield, 1993; Borich, 1996; Watkins & Mortimore, 1999; Hopkins &
Reynolds, 2001; Muijs & Reynolds, 2001), should be considered when developing
a comprehensive framework of teaching and learning. With regard to the effect of
the teacher factors included in the dynamic model, by comparing the effect of each
factor on each outcome at the primary and pre-primary school level it was shown
that two of the factors of the dynamic model which are strongly associated with the
constructivist approach to learning (i.e., modelling and orientation) were not found
to be associated with achievement of pre-primary students. However, they were
found to be associated with achievement in mathematics and Greek language at the
end of primary school. This implies that the generic nature of these two factors
could be questioned since an argument that these factors are not important for
younger students could emerge. The effects of all dimensions of the application fac-
tor and also teacher assessment on achievement of pre-primary students in each
outcome were found to be much stronger than those of the primary-school study.
This implies that these factors are associated with achievement at both phases of
schooling, but have a stronger effect for one group of students, indicating the pos-
sibility of having differential effects.

In addition, a study conducted by Kokkinou and Kyriakides (2018) which was
concerned with differential teacher effectiveness in relation to classroom composi-
tion, searched for whether secondary teachers who teach in different classrooms
exhibit the same teaching skills in regard to the factors included in the dynamic
model irrespective of the classroom composition. Despite the fact that almost all
teacher factors were found not to be influenced by any classroom context variable
measuring student background characteristics (i.e., gender, ethnicity, and prior
achievement), this finding should not imply that teachers should use the same teach-
ing tasks in teaching different groups of students especially since differentiation is
one of the five dimensions used to measure the functioning of each factor. However,
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the results of this study provided further support to the generic nature of the factors
included in the dynamic model at secondary education in terms of the impact that
they have on promoting different types of learning outcomes of different groups of
students (including age group). The results also stress the need to differentiate
teaching in order to conform to the learning needs of each specific group of stu-
dents. When establishing a comprehensive theory of teaching and learning, research-
ers should therefore take into consideration aspects of the classroom context which
may influence the functioning of factors and use relevant designs to detect effects of
student factors (especially background factors) on the functioning of teacher factors.

Secondly, apart from searching under which conditions certain factors may better
promote the learning outcomes of different students or groups of students, issues of
differential effectiveness should also be taken into consideration when establishing
theories of teaching. In developing and testing a comprehensive theory of teaching
and learning, one should take into consideration that effective teachers are not only
those who manage to contribute to the promotion of learning outcomes for all
(quality) but also those that manage to reduce differences in student learning out-
comes between groups of students with different background characteristics
(equity). This argument is in line with those who support the equalitarian view of
equity which implies that the main responsibility for achieving equity in education
should be that of society. However, another view of equity exists which refers to the
meritocratic view. The meritocratic view assumes that student learning outcomes
reflect each student’s talents and the efforts being put into learning (Gulson & Webb,
2012; McCoy & Major, 2007). Despite, however, these assumptions EER revealed
that the reasons causing variation in student learning outcomes are more complex
and cannot simply be attributed to one’s talents and efforts. This can be seen as
especially important when considering that other student background factors, such
as socioeconomic status (SES), gender and ethnicity may impact on a student’s
efforts or ability to evolve his/her talents. The egalitarian view of equity having
acknowledged the background differences of students supports the notion that soci-
ety — and to that respect national/state agencies and schools — can be considered
primarily responsible for achieving equity through the provision of mediating mea-
sures and further support to disadvantaged groups of students who are more likely
to obtain lower educational outcomes (Kelly & Downey, 2010). Quantitative syn-
theses of educational studies also revealed that the SES of students has a relatively
strong impact on student achievement (Sirin, 2005; White, 1982). Therefore, we
argue that teachers and schools should not only help students achieve learning out-
comes but they also need to function in a way that students’ success in learning is
not determined by their background characteristics, including SES (Kyriakides
et al., 2021).

Most studies in EER have however, focused on examining issues of quality rather
than equity in education. This lack of interest in identifying factors associated with
the equity dimension can be partly attributed to the fact that there is no consensus
about the way that equity can be defined and measured (see Kelly, 2012; Nachbauer
& Kyriakides, 2020). Similarly, studies conducted in order to test the validity of the
dynamic model were exclusively dealing with issues of quality rather that equity
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and therefore, the factors of the dynamic model (or even other factors not included
in the model) that may be used to better promote issues of equity have yet to be
determined (see Kyriakides et al. 2018a).

When developing a comprehensive framework of teaching and learning that
could be the result of collaboration among researchers within the field of EER and
merging of different existing theoretical models, factors of effectiveness should be
treated as situational in character. Differential effects of these factors should, there-
fore, be investigated. The dynamic model which may be used as a starting point for
the development of such a comprehensive theory assumes that the differentiation
dimension of the eight factors included at the classroom level may affect aspects of
equity and therefore relevant research questions can be raised. For example, is ori-
entation or modelling equally productive in classes with a high variation in terms of
student abilities or socioeconomic background? By providing answers to such ques-
tions, the impact of teacher factors on promoting both quality and equity could be
better realized and factors deriving from different models of effectiveness which are
able to promote equity may be used in developing a comprehensive framework of
teaching and learning which will be able to move a step forward and expand the
dynamic model.

Finally, it should be acknowledged that the dynamic model only refers to generic
factors at classroom level and does not consider the effects of domain specific fac-
tors on teacher effectiveness. However, various frameworks and models have been
developed during the past 30 years in the field of educational effectiveness which
have taken into account the results of research in the field of TER, as well as the
results of the dominant meta-analyses conducted in the field. These frameworks
were either more generic in nature given that they aimed to describe teaching more
universally or more domain-specific. Despite the mostly common starting point of
these frameworks, one could notice that emphasis on different aspects of teaching
have been placed. Therefore, the question of whether different models may be com-
bined — either generic or domain-specific — so as to provide a more complete illus-
tration of effective education and guide improvement actions has been raised by
researchers (Charalambous & Praetorius, 2018). By acknowledging the limitations
of existing models (including the ones of the dynamic model), a theory that may be
used so as to provide a basis for educational improvement purposes can be devel-
oped. In addition, other models and theories within EER place emphasis on differ-
ent generic factors which are considered important for learning. The possibilities of
combining factors deriving from different models should thus by examined. For the
measurement of the effectiveness factors included in the different models, different
instruments are used. One should, therefore, examine whether using all of the instru-
ments provided by each model to measure quality of teaching can provide a more
comprehensive feedback to teachers for designing their own improvement actions.
This may be seen as a crucial issue, especially since research has been often criti-
cized for being developed without providing sufficient linkage with practice and,
consequently school improvement.

By using a combination of instruments, which take into consideration different
aspects of teaching, more information may be provided on the weaknesses and



5 Establishing a Comprehensive Theory of Teaching and Learning: The Contribution... 151

strengths of the lessons and therefore the information collected may be more effec-
tively used for designing teacher professional development activities. In addition,
the use of different instruments deriving from different frameworks may overcome
the weaknesses of instruments coming from just a single framework. For example,
the dynamic model assumes that when measuring the functioning of a factor we
should take into consideration both, its quantitative and qualitative characteristics.
Apart from frequency therefore it also foresees the measurement of factors through
four dimensions which examine the qualitative characteristics of the functioning of
a factor. On the contrary other models and theories only take into account the fre-
quency dimension when measuring the functioning of the different factors.
Furthermore, combination of different models may provide a broader view of teach-
ing and take into consideration a wider range of factors. Factors that may not be
taken into consideration in assessing the quality of teaching by one model may be
included in another and therefore using different models to develop a comprehen-
sive framework of teaching and learning may provide a better linkage between dif-
ferent approaches to teaching. Despite the advantages of combining different
models for measuring quality of teaching the weaknesses of this approach should
also be acknowledged. For example, practical limitations may arise in using the
classroom observation results for providing feedback to teachers for professional
development purposes. By observing the functioning of a large number of factors
the focus of the observation is widened and less specific suggestions could therefore
be generated for improvement purposes. In addition, one could also argue that we
need a more precise definition of the generic and domain-specific factors and a sys-
tematic comparison of these factors, which may reveal the extent to which there is
an overlap between some generic and domain-specific factors. It should also be
examined whether domain-specific factors could be included in generic models
such as the dynamic model and also if these factors can also be grouped into stages
of effective teaching. The possibilities of the development of a comprehensive
framework for measuring quality of teaching through combining both generic and
domain-specific factors should be examined.

It is however stressed in this chapter, that this comprehensive theory of teaching
and learning is not only expected to refer to more factors rather than those included
in a single model of educational effectiveness such as the dynamic model. This
chapter argues that this theoretical framework should have at least four characteris-
tics. First, it should be multilevel in nature by considering the impact that school and
system level factors may have on teacher factors. To identify factors operating at
different levels, all three dominant perspectives of educational effectiveness (pre-
sented in this chapter) should be considered. Second, the proposed theory should
help researchers, policymakers, and practitioners understand why the factors
included in this theory are associated with student learning outcomes. Therefore,
the relevant theories of learning and schooling that are considered in defining each
factor should be made explicit. Third, the comprehensive theory of teaching and
learning should address two very important questions about the impact of each fac-
tor which have to do with the conditions under which each factor matters and the
extent to which specific factors and their measurement dimensions matter more for
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specific groups of students. In this way, a comprehensive theory of teaching and
learning could refer to factors and their measurement dimensions that are related not
only with the quality but also with the equity dimension of effectiveness. Finally,
the dynamic nature of education should be considered in developing a comprehen-
sive theory of teaching and learning. For this reason, the dynamic model of educa-
tional effectiveness could be considered as a starting point for establishing such a
theory of teaching and learning. By considering the dynamic nature of education,
the effort to establish a comprehensive theory of teaching and learning should not
only help us develop a better understanding of the nature of educational effective-
ness but also to identify ways of using that theory for improving quality of teaching
and through that promoting both quality and equity in education.
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