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1. Introduction

Educational Effectiveness Research (EER) addresses the ques-
tions on what works in education and why. Over the last two de-
cades, studies conducted in different countries revealed that the
classroom effect is more important than the school effect in
explaining variation on student achievement in both cognitive and
affective outcomes (Teddlie & Reynolds, 2000). Effectiveness
studies also reveal that quality of teaching is the most important
factor at classroom level (Brophy & Good, 1986; Fraser, Walberg,
Welch, & Hattie, 1987). Moreover, researchers in the area of effec-
tiveness developed theoretical models which attempt to explain
why these teaching factors are important for learning and learning
outcomes (Creemers, 1994). However, an important constraint of
the existing approaches of modelling educational effectiveness
is the fact that the whole process does not contribute significantly
to the improvement of teaching practice (Scheerens, Glas, &
Thomas, 2003). In this context, a dynamic model of educational
effectiveness, which attempts to establish stronger links between
effectiveness research and improvement of policy and practice, has
been developed (Creemers & Kyriakides, 2008).

The dynamic model of educational effectiveness is based on two
main assumptions. First, the fact that most of the effectiveness
studies are exclusively focused on language or mathematics
rather than on the whole school curriculum aims (cognitive,
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metacognitive and affective) reveals that the models of educational
effectiveness should take into account the new goals of education
and related to this their implications for teaching and learning. This
means that the outcome measures should be defined in a more
broad way rather than restricting to the achievement of basic skills.
It also implies that new theories of teaching and learning are used
in order to specify variables associated with the quality of teaching.
Specifically, the dynamic model is based on traditional views on
learning and instruction such as direct learning and teaching which
emphasise not only the role of teacher as instructor responsible for
providing knowledge and skills but also the specific behaviours he/
she should apply (e.g., Brophy & Good, 1986; Rosenshine, 1983). The
model also takes into account new ideas on learning and in-
struction associated with constructivism which give emphasis to
independent learning and the construction of knowledge by the
learner (Simons, van der Linden, & Duffy, 2000). This implies that in
the later case the role of the teacher gradually moves from
instructing to coaching and modeling learning. In the next part of
this paper, the teacher factors of the dynamic model and their as-
sociation with different approaches to teaching are described.
Second, the dynamic model should not only be parsimonious but
also be able to describe the complex nature of educational effec-
tiveness. This implies that the model could be based on specific
theory but at the same time some of the factors included in the
major constructs of the model are interrelated within and/or
between levels.

Based on the rationale of the dynamic model presented above,
the essential characteristics of the model are as follows: First, the
dynamic model, shown in Fig. 1, refers to multiple factors of


sz
Highlight

mailto:kyriakid@ucy.ac.cy
www.sciencedirect.com/science/journal/0742051X

L. Kyriakides et al. / Teaching and Teacher Education 25 (2009) 12-23 13

effectiveness which operate at different levels (i.e., student, class-
room, school and system). Second, it is expected that some factors
which operate at the same level are related to each other. It is
therefore considered important to specify groupings of factors. In
this way, specific strategies for improvement could be provided.
Third, although there are different effectiveness factors and
groupings of factors, it is assumed that each factor can be defined
and measured using similar dimensions. This is a way to consider
each factor as a multidimensional construct and at the same time to
be in line with the parsimonious nature of the model.

In regard to the use of the model for improvement purposes at
teacher level (e.g., initial training and professional development), it
is assumed that teaching factors refer to knowledge and skills as-
sociated with different types of teacher behaviour in the classroom.
These types of behaviour may not necessarily stem from a specific
approach to teaching such as direct instruction, active teaching,
differentiated teaching or more constructivist approaches to
teaching. The dynamic model is not promoting specific approaches
but concentrates on instructional behaviour of teachers by
describing them through the use of specific teaching factors.

Moreover, the model is based on the assumption that teaching
factors are not separate entities but some of them are interrelated
(Campbell, Kyriakides, Muijs, & Robinson, 2003; Creemers, 2007;
Johnson, 1997). This implies that teachers may demonstrate types
of behaviour that are based on different combinations of the vari-
ous teaching approaches which can be related to student outcome
measures. The model also attempts to describe the complex nature
of effectiveness by pointing out not only the importance of specific
factors but also by searching for grouping of factors (i.e., types of
teacher behaviour). This implies that the model is based on the
assumption that improvement of teacher effectiveness can be
focused not on the acquisition of isolated skills/competencies
(Gilberts & Lignugaris-Kraft, 1997) but on helping teachers exercise
and/or develop types of teacher behaviour that are more effective
than others. Since not much empirical evidence on the validity of
this assumption is available, the study reported in this paper at-
tempts to find out the types of behaviour that teachers demonstrate
and the extent to which the use of specific type of behaviour can
explain variation on student outcome measures. When these
assumptions can be confirmed, a question can be posed concerned
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Fig. 1. The dynamic model of educational effectiveness.
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with how teachers can acquire and/or develop more effective types
of teacher behaviour. Although this question is beyond the scope of
this research, we will elaborate on this issue and provide sugges-
tions for further research on teacher professional development at
the last section of this paper.

2. Factors of effective teaching in the dynamic model

Based on the main findings of teacher effectiveness research
(e.g., Brophy & Good, 1986; Fraser, Walberg, Welch, & Hattie, 1987;
Muijs & Reynolds, 2001; Opdenakker & Van Damme, 2000;
Rosenshine & Stevens, 1986), the dynamic model refers to factors
which describe teachers’ instructional role and are associated with
student outcomes. These factors refer to observable instructional
behaviour of teachers in the classroom rather than on factors that
may explain such behaviour (e.g., teacher beliefs and knowledge
and interpersonal competences). The eight factors included in the
model are as follows: orientation, structuring, questioning, teach-
ing modelling, application, management of time, teacher role in
making classroom a learning environment, and classroom assess-
ment. These eight factors do not refer only to one approach of
teaching such as structured or direct teaching (Joyce, Weil, &
Calhoun, 2000) or to approaches associated with constructivism
(Schoenfeld, 1998). An integrated approach in defining quality of
teaching is adopted. Specifically, the dynamic model does not refer
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 (Brekelmans, Sleegers, & Fraser,
2000). Moreover, the collaboration technique is included under the
overarching factor contribution of teacher to the establishment
of classroom learning environment. Furthermore, studies in-
vestigating differential teacher effectiveness revealed that these
factors may have stronger impact for the learning of specific groups
of students but should be treated as generic in nature since they
were found to be related with achievement of each group of
students (Campbell et al., 2003).

The dynamic model is also based on the assumption that
although there are different effectiveness factors, each factor can be
defined and measured using the following five dimensions: fre-
quency, focus, stage, quality, and differentiation. These dimensions
are supposed to contribute to the effects that a factor is expected to
have on student outcome measures. Moreover, they help us
describe in a better way the functioning of a factor. Specifically,
frequency is a quantitative way to measure the functioning of each
effectiveness factor, whereas the other four dimensions examine
the qualitative characteristics of the functioning of the factor
operating at the system/school/classroom level. The dimensions are
not only important for a measurement perspective but also and
even more for a theoretical point of view. Actions of teachers
associated with each factor can be understood from different per-
spectives and not only by giving emphasis to the number of cases
the actions occur in teaching. In addition, the use of these di-
mensions may help us develop strategies for improving teaching
since the feedback given to teachers could refer not only to quan-
titative but also to qualitative characteristics of their teaching
practice. The importance of taking each dimension into account is
also illustrated below by explaining how one of the factors included
in the model namely orientation is defined.

Orientation refers to teacher behaviour in providing the objec-
tives for which a specific task or lesson or series of lessons take(s)
place and/or challenging students to identify the reason for which
an activity takes place in the lesson. The engagement of students
with orientation tasks may encourage them to actively participate
in the classroom since the tasks that take place are meaningful for
them. As a consequence, the frequency dimension is measured by

taking into account the number of orientation tasks that take place
in a typical lesson as well as how long each orientation task takes
place. These two indicators help us identify the importance that the
teacher attached to this factor. The effectiveness factors are also
measured by taking into account the focus of the activities which
are associated with each factor. Two aspects of focus for each factor
are measured. First, it is taken into account that each task associ-
ated with the functioning of an effectiveness factor may not take
place by chance but for some reasons. Thus, according to the dy-
namic model, the first aspect of the focus dimension of each factor
addresses the purpose(s) for which an activity takes place. It is taken
into account that an activity may be expected to achieve single or
multiple purposes. The importance of measuring this aspect of fo-
cus dimension can be attributed to research findings which reveal
that if all the activities are expected to achieve a single purpose,
then the chances of achieving the purpose are high, but the effect of
the factor might be small due to the fact that other purposes are not
achieved and/or synergy may not exist since the activities are
isolated (Schoenfeld, 1998). On the other hand, if all the activities
are expected to achieve multiple purposes, there is a danger that
specific purposes are not addressed in such a way that they can be
implemented successfully (Pellgrino, 2004). In the case of orien-
tation, this aspect of focus is measured by examining the extent to
which an activity is restricted to finding one single reason for doing
a task or finding the multiple reasons for doing a task. The second
aspect of this dimension refers to the specificity of the activities
which can range from specific to general. The specificity of the
orientation tasks is measured by taking into account that an ori-
entation task may refer to a part of a lesson or to the whole lesson
or even to a series of lessons (e.g., a lesson unit).

Activities associated with a factor can be measured by taking
into account the stage at which they take place. It is supported that
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 (Creemers, 1994). This assumption is partly based on the
fact that evaluations of programmes aiming to improve educational
practice reveal that the extent to which these intervention pro-
grammes have any impact on educational practice is partly based
on the length of time that the programmes are implemented in
a school (e.g., Gray et al., 1999). Moreover, the importance of using
the stage dimension to measure each effectiveness factor arises
from the fact that it has been shown that the impact of a factor on
student achievement partly depends on the extent to which ac-
tivities associated with this factor are provided throughout the
school career of the student (Slater & Teddlie, 1992). Although
measuring the stage dimension gives information about the con-
tinuity of the existence of a factor, activities associated with the
factor may not necessarily be the same. Therefore, using the stage
dimension to measure the functioning of a factor can help us
identify the extent to which there is constancy at each level and
flexibility in using the factor during the period that the in-
vestigation takes place. In the case of orientation, it is taken into
account that orientation tasks may take place in different parts of
a lesson or series of lessons (e.g., introduction, core, ending of the
lesson). Effective teachers are expected to offer orientation tasks at
different parts of lessons (Killen, 2007). Further, it is expected that
effective teachers are able to take others perspectives into account
during this orientation phase. For example, students may come
with suggestions for the reasons for doing a specific task, which an
effective teacher is expected to take into account (Gijbels, Van de
Watering, Dochy, & Van den Bossche, 2006).

The quality dimension refers to the properties of the specific
factor itself, as these are discussed in the literature. This implies
that the quality dimension deals with the process of teaching and is
not concerned with the effects of teaching in terms of student
outcomes. We assume that this dimension, as well as all the others,
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may help us explain variation on student outcomes and for this
reason are included in the model. The importance of using this
dimension also arises from the fact that looking at the quantity
elements of a factor ignores the fact that the functioning of the
factor may vary. The measurement of the dimension quality refers
to the properties of the orientation task and especially whether it
is clear for the students. It also refers to the impact that the task has
on student engagement in the learning process. For example,
teachers may present the reasons of doing a task simply because
they have to do it and is part of their teaching routine without
having much effect on student participation, whereas others may
encourage students to identify the purposes that can be achieved
by doing a task and therefore to increase their motivation towards
a specific task/lesson/series of lessons.

The dynamic model takes into account the findings of research
into differential educational effectiveness (Campbell et al., 2003).
Specifically, it is acknowledged that the impact of teaching factors
on different groups of students may vary. As a consequence,
differentiation is treated as a measurement dimension and is con-
cerned with the extent to which activities associated with a factor
are implemented in the same way for all the subjects involved with
it. It is expected that adaptation to the specific needs of each group
of students will increase the successful implementation of a factor
and ultimately maximise its effect on student outcomes. Although
differentiation could be considered a property of an effectiveness
factor, it was decided to treat differentiation as a separate
dimension of measuring each effectiveness factor rather than in-
corporate it into the quality dimension. In this way, the importance
of taking into account the special needs of each group of students is
recognised. Thus, the dynamic model is based on the assumption
that it is difficult to deny that persons of all ages learn, think, and
process information differently.

One way to differentiate instruction is for teachers to teach
according to individual student learning needs as these are defined
by their background and personal characteristics such as gender,
socio-economic status, ability, thinking style, and personality type
(Kyriakides, 2007). However, the differentiation dimension does
not imply that these groups of students are not expected to achieve
the same purposes. On the contrary, adapting the functioning of
each factor to the special needs of each group of students may
ensure that all of them will become able to achieve the same pur-
poses. This argument is partly supported by research into adaptive
teaching and the evaluation projects of innovations concerned with
the use of adaptive teaching in classrooms (e.g., Houtveen, van der
Grift, & Creemers, 2004; Noble, 2004). However, the use of differ-
entiation as a measurement dimension does not imply that all in-
struction has to be individualised since findings on Aptitude
Treatment Interaction research reveal that in real classroom situ-
ations is neither feasible nor effective to offer only individual tasks
during the whole teaching time (Corno & Snow, 1986; Good &
Stipek, 1983). On the contrary, all the factors of the dynamic model
and their measurement dimensions can be observed irrespective of
the use of specific classroom organisation procedures and the
majority of the factors can easily take place in whole class teaching.

In the case of orientation, differentiation is measured by looking
at the extent to which teachers provide different types of orienta-
tion tasks to students according to their learning needs and espe-
cially by taking into account differences in the personal and
background characteristics of students. Using different orientation
tasks is expected to help all students to find out the reasons for
which specific tasks take place in their classroom. Moreover, taking
into account the different types of objectives that are supposed to
be covered during the instruction, teachers are also expected to use
different orientation tasks in order to introduce students to the
importance of different objectives that have to be acquired (Gijbels,
Van de Watering, Dochy, & Van den Bossche, 2006). Finally,

teachers may differentiate the orientation tasks in relation to the
organisational and cultural context of their school or classroom in
order to facilitate their understanding of the purposes of learning
tasks (Kyriakides, 2007).

The dynamic model attempts to describe the complex nature of
effective teaching by pointing out not only the importance of spe-
cific factors and dimensions but also explaining how the func-
tioning of each factor can be defined. The model is also based on the
assumption that these factors and their dimensions may be in-
terrelated and the importance of grouping of specific factors for
explaining student achievement is stressed. In this way, not only
the complex nature of effective teaching is illustrated but also
specific strategies for teacher improvement may emerge. It should
be acknowledged that although the effect of these factors upon
achievement in different outcomes has been demonstrated
(Kyriakides & Creemers, 2008), the assumption concerned with the
grouping of factors is tested and reported below. Specifically, the
study reported here attempts to find out whether the five di-
mensions of the eight teacher factors included in the dynamic
model can be grouped into different types of teacher behaviour.
We also investigate the extent to which the use of specific type of
teacher behaviour can explain variation on different types of
student outcome measures (i.e., cognitive and affective).

3. Methods
3.1. Participants

Stratified sampling was used to select 52 Greek Cypriot primary
schools, but only 50 schools participated in the study. All the year 5
students (n = 2503) from each class (n = 108) of the school sample
were chosen. The chi-square test did not reveal any statistically
significant difference between the research sample and the pop-
ulation in terms of students’ sex (X?=0.84, d.f.=1, p=0.42).
Moreover, the t-test did not reveal any statistically significant dif-
ference between the research sample and the population in terms
of the size of class (t = 1.21, d.f. =107, p = 0.22). Although this study
refers to other variables such as the socio-economic status of
students and their achievement levels in different outcomes of
schooling, there is no data about these characteristics of the Greek
Cypriot students of year 5. Therefore, it was not possible to examine
whether the sample was nationally representative in terms of any
other characteristic than students’ sex and the size of class. How-
ever, it can be claimed that a nationally representative sample of
Greek Cypriot year 5 students in terms of these two characteristics
was drawn. The teacher sample was also found to be nationally
representative in terms of their background characteristics.
Specifically, the t-test did not reveal any statistically significant
difference between the teacher sample and the population in terms
of their years of teaching experience (t = 0.85, d.f. =453, p = 0.39).
Moreover, the chi-square test did not reveal any statistically sig-
nificant difference between the teacher sample and the population
in terms of teachers’ sex (X% =0.25, d.f. =1, p=0.62).

3.2. Dependent variables: Student achievement in mathematics,
Greek language and religious education

Data on student achievement in mathematics, Greek language,
and Religious Education (RE) were collected by using external
forms of assessment designed to assess knowledge and skills in
mathematics, Greek language, and RE which are identified in the
Cyprus Curriculum (Ministry of Education, 1994). Student
achievement in relation to the affective aims included in the Cyprus
curriculum for RE was also measured. The three written tests in
mathematics, Greek language, and RE were administered to all year
5 students of the school sample at the beginning and at the end of
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school year 2004-2005. The construction of the tests was subject to
controls for reliability and validity. Specifically, the Extended Lo-
gistic Model of Rasch (Andrich, 1988) was used to analyse the
emerging data in each subject separately and four scales, which
refer to student knowledge in mathematics, Greek language, and
RE, and also to student attitudes towards RE were created and
analysed for reliability, fit to the model, meaning, and validity.
Analysis of the data revealed that each scale had satisfactory psy-
chometric properties. Thus, for each student, four different scores
for his/her achievement at the beginning of school year were
generated by calculating the relevant Rasch person estimate in each
scale. The same approach was used to estimate student achieve-
ment at the end of the school year in relation to these four out-
comes of schooling.

3.3. Explanatory variables at student level

3.3.1. Aptitude

Aptitude refers to the degree in which a student is able to per-
form the next learning task. For the purpose of this study, it consists
of prior knowledge of each subject (i.e., mathematics, Greek
language, and RE) and prior attitudes towards RE emerged from
student responses to the external forms of assessment adminis-
tered to students at the beginning of the school year (i.e., baseline
assessment). The baseline test for each subject was in line with the
national curriculum for year 4 students, whereas the tests used for
measuring achievement at the end of year 5 were representative to
the content of the year 5 curriculum (Ministry of Education, 1994).

3.3.2. Student background factors

Information was collected on two student background factors:
sex (0 =boys, 1 =girls) and SES. Five SES variables were available:
father’s and mother’s education level (i.e., graduate of a primary
school, graduate of secondary school, or graduate of a college/uni-
versity), the social status of father’s job, the social status of mother’s
job, and the economical situation of the family. Following the
classification of occupations used by the Ministry of Finance, it was
possible to classify parents’ occupation into three groups which
have relatively similar sizes: occupations held by working class
(34%), occupations held by middle class (36%), and occupations held
by upper-middle class (30%). Relevant information for each child
was taken from the school records. Then standardized values of the
above five variables were calculated, resulting in the SES indicator.

3.4. Explanatory variables at classroom level: Quality of teaching

The eight factors dealing with teacher behaviour in the class-
room were measured by both independent observers and students.
Taking into account the way the five dimensions of each effective-
ness factor are defined, one high-inference and two low-inference
observation instruments were developed. The two low-inference
observation instruments generate data for all eight factors and their
dimensions. Specifically, one of the low-inference observation in-
struments is based on Flanders’ system of interaction analysis
(Flanders, 1970). However, we developed a classification system of
teacher behaviour which is based on the way each factor of the
dynamic model is measured. For example, in order to measure the
quality dimension of teacher behaviour in dealing with disorder,
which is an element of the classroom as a learning environment
factor, the observers are asked to identify any of the following types
of teacher behaviour in the classroom: (a) the teacher is not using
any strategy at all to deal with a classroom disorder problem, (b) the
teacher is using a strategy but the problem is only temporarily
solved, and (c) the teacher is using a strategy that has a long-lasting
effect. The distinction between temporarily (i.e., category b) and

long-lasting effect (i.e., category c) is based on observations on what
is happening during the lesson after the action of the teacher.

Moreover, we developed a classification system of student be-
haviour and the observer is not only expected to classify student
behaviour when it appears but also to identify the students who are
involved in each type of behaviour. Thus, the use of this instrument
enables us to generate data about teacher-student and student-
student interaction. For example, the focus dimension of teacher-
student interactions is measured by classifying each observed
teacher-student interaction according to the purpose(s) that was
expected to serve (i.e., managerial reasons, social encounter,
learning). The quality dimension of this factor is measured by in-
vestigating the immediate impact that each teacher initiative has
on establishing relevant interactions and especially whether the
teacher was able to establish on task behaviour through the in-
teractions she/he promoted. The measurement of the impact of
teacher activity is based on observations of students’ reactions and
not on interpretation of the quality of teacher activity. As far as the
measurement of the stage is concerned, the instrument generates
data that enable us to take into account at which phase of the lesson
each interaction took place.

The second low-inference observation instrument refers to five
factors of the model (i.e., orientation, structuring, teaching-
modelling, questioning, and application). This instrument was
designed in a way that enables us to collect more information in
relation to the quality dimension of these five factors. For example,
in regard to the measurement of the quality of an application task,
observers have to indicate whether the teacher is: (a) asking
students to practice in using a specific process/algorithm to solve
a number of similar exercises or (b) expecting students to activate
certain cognitive processes in order to find the solution of
more complex tasks and/or algorithms.

The high-inference observation instrument covers the five
dimensions of all eight factors of the model, and observers are
expected to complete a Likert scale in order to indicate how often
each teacher behaviour was observed. For example, an item
concerned with the quality dimension of orientation is asking ob-
servers to indicate the extent to which the orientation activities
that were organised during the lesson helped students understand
the new content.

Observations were carried out by six members of the research
team who attended a series of seminars on how to use the three
observation instruments. During the school year 2004-2005,
the external observers visited each class nine times and observed
three lessons per subject. For each scale of the three observation
instruments, the alpha reliability coefficient was higher than 0.83.
Since more than 8% of the lessons were observed by pairs of
observers, the inter-rater reliability coefficient (p?) was estimated.
For each subject, the coefficient was found to be higher than 0.81.

The eight factors and their dimensions were also measured by
administering a questionnaire to students. Specifically, students
were asked to indicate the extent to which their teacher behaves in
a certain way in their classroom and a Likert scale was used to
collect data. For example, an item concerned with the stage di-
mension of the structuring factor was asking students to indicate
whether at the beginning of the lesson the teacher explains how
the new lesson is related to previous ones whereas another item
was asking whether at the end of each lesson they spend some time
in reviewing the main ideas of the lesson. A Generalisability Study
(Shavelson, Webb, & Rowley, 1989) on the use of students’ ratings
was conducted. It was found that the data emerged from almost all
the questionnaire items could be used for measuring the quality of
teaching of each teacher in each subject separately. Thus, the score
for each teacher in each of the questionnaire item found to be
generalisable was the mean score emerged from the responses of
the students of his/her class.
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For each subject, separate confirmatory factor analyses (CFA) for
each factor were conducted in order to identify the extent to which
data emerged from different methods can be used to measure each
factor in relation to the five dimensions of the dynamic model. The
main results which emerged from using CFA approaches to analyse
the multitrait multimethod matrix concerned with each classroom
level factor of the dynamic model in relation to each subject
provided support to the construct validity of the proposed five
measurement dimensions of most effectiveness factors (Kyriakides
& Creemers, 2008). The two exceptions which were identified re-
veal the difficulty of defining the quality dimension. In the case of
questioning, aspects of quality were found to belong to two sepa-
rate factors whereas in the case of teaching modelling the differ-
entiation and the quality dimensions were found to belong to the
same factor. Moreover, the results of this study seem to reveal that
the classroom as a learning environment cannot be treated as
a single factor but as two interrelated factors in the learning envi-
ronment concerning relations among students and relations be-
tween teacher and his/her students. Furthermore, the comparison
of CFA models used to test each factor confirmed convergent and
discriminant validity for the five dimensions. Convergent validity
for most measures was demonstrated by the relatively high (i.e.,
higher than .60) standardized trait loadings, in comparison to the
relatively lower (i.e., lower than .40) standardized method loadings.
These findings support the use of multimethod techniques for
increasing measurement validity, construct validity, and thus,
stronger support for the validity of subsequent results. Thus, based
on the results of the SEM analyses, 44 factor scores for the perfor-
mance of each teacher in teaching each subject were estimated.
Each factor score was estimated by calculating the average score
emerged from the various methods used to measure the factor (i.e.,
the observation instruments and the student questionnaire).

4. Results

4.1. The scaling and structure of teaching skills included in the
dynamic model

4.1.1. Using the Rasch model to specify the hierarchy of teaching
skills’ difficulties

Having established the construct validity of the framework used
to measure the functioning of the teacher level factors of the dy-
namic model, it was decided to use the Rasch model in order to
identify the extent to which the five dimensions of these factors
(i.e., the 44 first order factor scores) could be reducible to a com-
mon unidimensional scale. The Rasch model does not test only the
unidimensionality of the scale but also is able to find out whether
the tasks can be ordered according to the degree of their difficulty.
At the same time the people who carry out these tasks can be or-
dered according to their performance in the construct under in-
vestigation. This procedure is justified theoretically and is used in
studies on teacher evaluation (e.g., Burry & Shaw, 1988; Wang &
Cheng, 2001; Wright & Linacre, 1989). Specifically, the Rasch model
puts people and tasks on the same scale and enables the researcher
to examine the range of the teaching practice scale to see if the
items/tasks within it form a continuum of teaching practice from
“easy to perform” to “difficult to perform” that is devoid of gaps in
construct coverage (Green & Frantom, 2002). Furthermore, the re-
liability of persons and items is calculated, indicating how well the
scale discriminates among people based on their estimated teach-
ing practice and how well items/tasks can be discriminated from
one another on the basis of their difficulty (Andrich, 1988). Finally,
Rasch analysis provides a basis for insight into the validity of
a measurement tool and provides information that may limit the
reliability and validity of measures made with the instrument
(Sampson & Bradley, 2004). In the case of this study, specifying the

position of one factor score (i.e., teaching skill) on the scale provides
exact information about the individuals (teachers) who can per-
form sufficiently (i.e., those scoring higher than the position of this
teaching skill on the scale) or insufficiently (those scoring lower
than the position of this teaching skill). This analysis also makes it
possible to make statements about the relative difficulty of each
teaching skill. Similarly, specifying individual teacher’s position on
this continuum provides information about the probability of this
teacher to show teaching competence below or above this position
(Bond & Fox, 2001).

Thus, the Rasch model was applied on the whole sample of
teachers and all 44 measures concerned with their teaching skills
together using the computer program Quest (Adams & Khoo, 1996).
It is important to note that we treated teacher behaviour in each
subject separately meaning that 324 person estimates (i.e., for each
of the 108 classrooms, three estimates of the performance of
teachers to teach each subject) were generated. Two teaching skills
(i.e., the focus dimension of the structuring factor and the quality
dimension of time management) did not fit the model. The results
of the various approaches used to test the fitting of Rasch model to
our data revealed that there was a good fit to the model when
teachers’ performance in the other 42 teaching skills was analyzed.
Information about the fitting of our data to the model is given in
footnote'.Moreover, by using the Rasch model to analyse teacher
performance in relation to these 42 teaching skills included in the
dynamic model, it was found that these skills were well targeted
against the teachers’ measures since teachers’ scores range from
—2.96 to 3.04 logits and the difficulties of the 42 teaching skills
range from —2.69 to 3.05 logits. Moreover, the indices of persons
and of teaching skills separation were found to be higher than 0.93
indicating that the separability of the scale is satisfactory. This
implies that the reliability of the scale is very high and above this
indicates that five levels representing different types of teacher
behaviour could be discerned (Bond & Fox, 2001).

4.1.2. Using cluster analysis to specify types of teacher behaviour
Having established the reliability of the scale, one might ask if
the various teaching skills are systematically grouped into levels of
difficulty that may be taken to stand for types of teacher behaviour
which move from relatively easy to more difficult and span across
the five dimensions of the eight teacher level factors included in the
dynamic model. As such, the procedure for detecting pattern
clustering in measurement designs developed by Marcoulides and
Drezner (1999) was used. This procedure enables us to segment the

1 Using the Rasch model to analyse teacher estimates in the 42 teaching skills,
the scale statistics which emerged revealed that the infit mean squares and the
outfit mean squares were nearly one and the values of the infit t-scores and the
outfit t-scores were approximately zero. It was also found that all teaching skills
have item infit with the range 0.83-1.20, and item outfit with the range of 0.71-1.
42. In addition, all the values of infit t for both teachers and teaching skills were
greater than —2 and smaller than 2. Moreover, the procedure proposed by Yen
(1993) was used to test for local independence. It was found that local in-
dependence was generally not violated, but if a perfect score was given to the
teaching skill concerned with quality of application, the difficulty parameter of the
teaching skill concerned with the quality of assessment was decreased by 0.32.
However, this model violation did not result in substantial bias estimates of
teaching skill parameters. Finally, the fitting of the Rasch model to the data was
tested against alternative item response theory models but the improvement of fit
to the existing data made by the 2PL over the Rasch model was not statistically
significant. Specifically, in our study, the 2PL adds 42-item discrimination param-
eters (one for each teaching skill) as compared with the Rasch model, but the X? of
39.4 reveals that the 2PL model does not fit significantly better than the Rasch
model. Similarly, the difference between the three parameter logistic model and the
2PL is not significantly better since the improvement of BILOG's chi-square index of
comparative fit by 31.1 at the cost of 42 additional parameters is not statistically
significant (Zimowski, Muraki, Mislevy, & Bock, 1996). It can therefore be claimed
that the results of the various approaches used to test the fitting of the Rasch model
to our data revealed that there was a good fit to the model.
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observed measurements into constituent groups (or clusters) so
that the members of any one group are similar to each other,
according to selected criterion that stands for difficulty. Applying
this method to segment the 42 teaching skills on the basis of their
difficulties that emerged from the Rasch model showed that they
are optimally clustered into the five clusters shown in Table 1.
Specifically, the cumulative D for the five-cluster solution was 53%,
whereas the sixth gap adds only 4%. According to the literature in
cluster analysis, the five-cluster solution explaining 53% of the
observed variance is considered satisfactory (Romesburg, 1984).
These five clusters are further explored and specified by using the
Saltus model described below.

Table 1

4.1.3. Using the Saltus model to specify the structure of
teaching abilities

How deep is the divide separating the five types of teacher
behaviour that emerged from cluster analysis and which can be
ordered into different levels according to their difficulty? The Rasch
model and the clustering method used so far cannot answer this
question. Wilson developed a variant of the Rasch model, the so-
called Saltus model (Mislevy & Wilson, 1996; Wilson, 1989), as
a method that can differentiate between different levels. Specifi-
cally, the Saltus model allows the researcher to differentiate be-
tween major and less pervasive changes in moving from one level
to the other without sacrificing the idea of one common underlying

Rasch and Saltus parameter estimates for factor scores measuring the classroom level factors of the dynamic model of educational effectiveness

Classroom level factors Rasch Implied within-stage difficulty (Saltus)
All Level 1 Level 2 Level 3 Level 4 Level 5

Frequency management time —2.69 —3.76 —3.76 —3.76 —3.76 —3.76
Stage management of time —2.62 —3.65 —3.65 —3.65 —3.65 —3.65
Frequency structuring —2.58 —3.45 —3.45 —3.45 —3.45 —3.45
Frequency application —2.45 —3.35 —3.35 —3.35 —-3.35 —3.35
Frequency assessment —2.40 -3.00 -3.00 —3.00 —3.00 —3.00
Frequency questioning —2.38 —2.96 —2.96 —2.96 —2.96 -2.96
Frequency teacher-student relation —2.16 —2.50 —2.50 —2.50 —2.50 —2.50
Stage structuring -1.56 —1.40 —-2.34 —2.31 —2.28 —-2.30
Quality application -1.50 -1.36 -2.32 -2.22 -2.23 -2.28
Stage questioning -1.48 -1.30 -2.19 -2.12 -2.06 -2.17
Frequency student relations —1.42 -1.35 —2.26 —2.15 -2.16 -2.20
Focus application -1.37 -1.37 -2.29 —2.09 —2.08 -2.21
Stage application -1.33 -1.25 -2.25 -2.19 —2.09 -2.20
Quality of questions -1.30 -1.21 -2.20 —2.08 -2.00 -2.15
Stage student relations -0.74 -0.29 -1.10 -1.89 —1.82 -2.03
Stage teacher-student relation -0.71 -0.22 -0.94 —1.86 -1.75 -1.97
Stage assessment —0.62 —0.12 —0.88 -1.83 -1.74 —1.82
Frequency teaching modelling —0.60 0.08 -0.92 -1.80 -1.68 -1.70
Frequency orientation —-0.50 0.15 -0.75 -1.93 -1.60 -1.63
Focus student relations —0.36 0.29 —0.63 —-1.73 —143 —1.50
Quality: feedback -0.32 0.24 —0.64 -1.55 —145 —1.55
Focus questioning -0.31 0.25 —0.55 -1.39 -1.32 -1.52
Focus teacher-student relation —0.31 0.18 —0.72 —1.62 —1.51 -1.54
Quality structuring -0.29 0.26 -0.64 -1.53 —1.40 -1.53
Quality assessment —-0.26 0.30 —0.48 -1.38 -1.30 —1.48
Differentiation structuring 0.59 1.02 0.36 0.28 -112 -1.21
Differentiation time management 0.61 1.08 0.42 0.34 -1.05 -1.15
Differentiation questioning 0.71 1.09 0.39 0.31 -1.04 -1.09
Differentiation application 0.88 112 0.43 0.35 -1.02 -112
Focus assessment 0.94 1.06 0.36 0.29 —1.06 -1.17
Differentiation assessment 117 113 043 0.40 -1.01 -1.09
Stage teaching modelling 1.21 119 0.49 0.42 -0.97 -1.05
Stage orientation 129 123 0.53 0.44 -0.95 -1.03
Quality teacher-student relation 2.32 2.10 1.50 1.40 112 -0.93
Quality student relations 2.39 2.21 1.61 1.42 1.15 -0.82
Dif teacher-student relation 2.50 2.25 1.64 144 117 -0.78
Differentiation student relations 2.72 2.38 1.77 1.63 131 —0.69
Focus orientation 2.89 227 1.66 1.57 1.21 -0.75
Quality orientation 2.95 2.42 1.82 1.72 1.41 —0.59
Differentiation orientation 3.00 2.55 2.00 1.88 1.58 —0.42
Quality of teaching modelling including differentiation 3.04 2.78 219 1.99 1.69 -0.32
Focus teaching modelling 3.05 291 2.21 2.10 1.80 -0.10
The Saltus parameter estimates (i.e. T values)
Item class Examinee stage

1 2 3 4 5
1 0.00* 0.00* 0.00* 0.00* 0.00*
2 0.00* 0.94 0.85 0.81 0.90
8] 0.00* 0.85 1.78 1.65 1.76
4 0.00* 0.69 0.76 214 2.23
5 0.00* 0.61 0.75 1.05 3.03

Note 1: Empty lines are used to separate the five levels/types of teacher behaviour emerged by cluster analysis.

*Fixed at zero for model identification.
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continuum. It is beyond the scope of this paper to provide a com-
prehensive account of the Saltus model. However, readers in-
terested in the technical details are referred to footnote?.

To apply the Saltus model in the present study, we assumed that
the 42 teaching skills included in the dynamic model are structured
in the five groups of teaching skills identified through the cluster
analysis. It was found that the Saltus solution represents a better fit
to the actual data rather than the Rasch model and offers a statis-
tically significant improvement over the Rasch model which is
equal to 1121 chi-square units at the cost of 30 additional param-
eters (i.e. 16 ts, five means, five standard deviations, and four in-
dependent proportions). Table 1 presents the difficulty parameters
of the 42 teaching skills for teachers in the easiest type of teacher
behaviour (i.e., Level 1 shown in column 3) and the implied within
level difficulty (i.e., columns 4-7). The Saltus parameter estimates
(i.e., 7 values) are shown in the bottom part of the table. The
following observations arise from this table:

First, difficulty parameters of teaching skills for teachers in Level
1 (i.e., the values, shown in the third column of Table 1) are more
spread out than those of the Rasch Model (shown in the second
column). This finding reveals that for teachers in Level 1 a large gap
between the teaching skills of Level 1 and the skills in Levels 2-5
can be observed. On the other hand, for teachers who belong to
Level 2, skills of Level 2 are as easy as skills of Level 1. In regard to
the difficulties of the skills of Level 3, these skills are relatively
difficult for Level 2 teachers but for Level 3 teachers these skills are
as easy as Level 2 skills. Similar observations can be made in re-
lation to skills of Levels 4 and 5. Second, using the figures of Table 1
and calculating the asymmetry and segmentation indices we ob-
serve that the gappiness between Levels 1 and 2 and between
Levels 2 and 3 is much smaller than the gappiness between Levels 3

2 Formally, when comparing two groups of persons, the Saltus model states that
the difficulty parameter changes by a certain amount for a subtest of items in one
group, P(X;j=1)=f (6;— i+ 1) in which 7 denotes the change in difficulty, also
called the Saltus parameter, and fis the logistic distribution function (Wilson, 1989).
A positive value of t implies that all of the items to which the Saltus parameter
pertains become easier to the same extent in that group. For the other items in this
group and for all the items in the other group, the difficulty remains unchanged.
Hence, when two groups of persons who are assumed to be at different levels of
development are compared a positive and significant value of the t parameter for
a subset of items in the more developed group may reflect a discontinuity in de-
velopment that may reflect some kind of qualitative change. The change consists in
part of the items being easier. It is situated on the same dimension and supple-
ments a progression along the same latent scale. It can be claimed that the jump
made by the group at the higher development level reflects a kind of reorganization
of the processes underlying the handling of items that renders them easier than
before. In most theories dealing with stages of development, developmental se-
quences involve levels that are qualitatively discrete from each other and they
follow a constant order of succession. In the Saltus model, these two aspects of
development are summarized by the twin concepts of “gappiness” and “rigidity”,
respectively. Gappiness is indicated in the Saltus by a segmentation or a break, so to
speak, of the logit scale. That is, segmentation is specified as the distance between
the most difficult item of Level 1 and the easiest item of Level 2. Technically
speaking, segmentation is measured through two segmentation indices, one for
each person group. The difference between these two segmentation indices is
called the asymmetry index. Wilson (1985) points out that asymmetry refers to the
relative difference in difficulty of the item types from the perspectives of the two
person groups. When the asymmetry index is zero, the Saltus model is equivalent
to the Rasch model, which can be interpreted to mean that the difference in dif-
ficulty between the two item types is the same for both person groups. On the other
hand, if the asymmetry index is positive, the Level 1 persons perform on the items
as being further apart in difficulty than do students in Level 2. This pattern indicates
rigidity and is typical, therefore, of hierarchical development. That is, the upper
stage items are near to impossible for persons at the lower stage, but persons at the
upper stage can solve the items of both stages, although finding some difficulty in
dealing with the upper stage items and making some errors in dealing with the
lower stage items is reasonable. This diminishes the observed difference in diffi-
culty of the item types. This pattern is also manifested in a jump in the predicted
probability of success at the border between the two groups that is not present
when the asymmetry index is zero.

and 4 and Levels 4 and 5. This implies that the transition from one
level to the other is not linear and moreover the transition from
Level 3 to 4 and from Level 4 to 5 is much more difficult than the
transition among the first three levels. A description of the different
levels/types of teacher behaviour is given below.

4.1.3.1. Type 1 of teacher behaviour: Basic elements of direct teach-
ing. The seven teaching skills situated in this type of teacher be-
haviour (see Table 1) refer to quantitative characteristics of factors
associated with the direct teaching approach. All of them but one
skill are concerned with the frequency dimension. The stage di-
mension of management of time is also quantitative in character
and closely associated with the frequency dimension of this factor.
It is interesting to note that the first two skills with the lowest
difficulty estimates are concerned with management of time. This
could be attributed to the fact that quantity of teaching is a pre-
requisite for instruction. Moreover, these seven teaching skills
reveal that teachers demonstrating this type of behaviour are able
to use effectively the daily routines in teaching such as keeping
students on task, structuring the content of the lesson, asking
questions and giving application tasks and administering assess-
ment tasks.

4.13.2. Type 2: Putting aspects of quality in direct teaching and
touching on active teaching. In the second type of teacher behav-
iour, skills which are concerned with qualitative aspects of three
factors associated with the direct teaching approach (i.e., struc-
turing, application, and questioning) are situated. Specifically, three
dimensions of the application factor are included in this type of
behaviour indicating that teachers of this level are able to dem-
onstrate competences in relation to each aspect of application
factor but differentiation. This indicates that application is a basic
and relatively simple teacher competence. The other factor situated
in this type of teacher behaviour is concerned with the questioning
skills of teachers. Teachers are expected not only to use questions
across the lessons but also to phrase both process and product
questions appropriately. Finally, a factor concerning the role of
teachers in establishing interactions among students is situated in
this level. Although this factor is not exclusively associated with
direct teaching, only the frequency dimension of this factor is in-
cluded in this level. This implies that teachers of this level are not
only able to put aspects of quality in the easiest factors associated
with the direct teaching approach but are also able to encourage
interactions among students which may encourage active in-
volvement of students in learning.

4.13.3. Type 3: Acquiring quality in active teaching and reaching
out. The 11 teaching skills situated in this type of behaviour
mainly refer to qualitative characteristics of active teaching which
reveal that teachers at this level are able to engage students ac-
tively in the teaching and learning processes. Moreover, teachers
can create a learning environment in their classroom since all the
dimensions of the two aspects of this overarching factor, but dif-
ferentiation, are part of this type of teacher behaviour. Further-
more, teachers provide constructive feedback to student answers
and this dimension of the questioning factor also contributes to
the establishment of the classroom as an active learning envi-
ronment. Similar observations can be made in relation to the
quality dimension of assessment which reveals that teachers
conduct assessment for formative reasons and thereby integrate
assessment into teaching and learning. A new element of this level
is concerned with the frequency dimension of two factors asso-
ciated with the new teaching approach namely teaching model-
ling and orientation. This implies that teachers at this level are not
only able to effectively use strategies related to direct and active
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teaching but also use techniques in their instruction associated
with constructivism.

4.1.3.4. Type 4: Differentiation of teaching and putting aspects of
quality in new teaching. The eight teaching skills situated in this
level are mainly concerned with the differentiation dimension of
factors associated with direct teaching. Teachers at this level are
able to differentiate their teaching practice according to their
students’ needs and offer appropriate application, and structuring
tasks for each group of students. In addition, different questions
and assessment techniques are offered to each group of students
which are in line with their learning needs. Another element of this
level is concerned with the stage dimension of two factors associ-
ated with the new teaching approach. Thus, teachers at this level
are not only able to differentiate their instructions but also to in-
corporate some qualitative characteristics of teaching modelling
and orientation. Specifically, they are not only able to provide
enough tasks associated with these two factors but they also offer
them at appropriate occasions.

4.1.3.5. Type 5: Achieving quality and differentiation in teaching us-
ing different approaches. Finally, the nine teaching skills of this level
are concerned with the most difficult qualitative characteristics of
factors related to both active teaching and the new teaching
approach. Specifically, the first four skills are concerned with the
quality and differentiation dimensions of the classroom as a learn-
ing environment factor stressing both teacher-student and stu-
dent-student interactions (den Brok, Bergen, Stahl, & Brekelmans,
2004). The other five skills are associated with the focus, quality,
and differentiation dimensions of the new teaching approach.
Therefore, teachers of this level use effectively a variety of teaching
approaches and are also able to incorporate the qualitative char-
acteristics of these approaches in their teaching practice. One may
assume that teachers at this level are the most effective and this
assumption is tested in the next part of this section.

Looking at the description of these five types of teacher be-
haviour in terms of the teaching skills and approaches situated in
each type, we can see that the first three levels are mainly related to
the direct and active teaching approach by moving from the basic
requirements concerning quantitative characteristics of teaching
routines to the more advanced requirements concerning the ap-
propriate use of these skills as these are measured by the qualita-
tive characteristics of these factors. One could also observe that
these skills gradually move from the use of teacher-centre ap-
proaches to the active involvement of students in teaching and
learning. The last two types of teacher behaviour are more
demanding since teachers are expected to differentiate their in-
struction and also to demonstrate their ability to use instructional
techniques associated with the new teaching approach. Again,
a progression from quantitative characteristics of factors associated
with the new teaching approach to their qualitative aspects can be
observed in Levels 4 and 5. The content description of these five
types of teacher behaviour and the distinction between Levels 1-3
versus Levels 4 and 5 can be seen as a justification of the results
emerged from the Saltus model which shows the gap between the
levels/types of teacher behaviour in general and also the relatively
higher gappiness in moving from type 3 to type 4 and from type 4
to type 5 of teacher behaviour.

4.2. The added value of classifying teachers into levels of teaching
competences: Explaining variation on student achievement in
different outcomes

Not only the construct validity of the developmental scale which
refers to the teaching skills included in the dynamic model should
be demonstrated but also its significance and relevance to the field

of teacher effectiveness should be investigated. For this reason, it
was decided to examine the extent to which the classification of
teachers into these five levels explains variation in achievement in
each of the four types of outcomes of schooling. Separate multilevel
analysis for each dependent variable was performed. The first step
in each analysis was to determine the variance at individual, class,
and school level without explanatory variables (i.e., baseline
model). In subsequent steps, explanatory variables at different
levels were added. Explanatory variables, except grouping vari-
ables, were centred as Z-scores with a mean of 0 and a standard
deviation of 1. Grouping variables were entered as dummies with
one of the groups as baseline (e.g., boys = 0). The models presented
in Table 2 were estimated without the variables that did not have
a statistically significant effect at the 0.05 level.

A comparison of the baseline models of the four outcome
measures reveals that the effect of the school and classroom was
more pronounced on achievement in mathematics and Greek
language rather than in RE. Moreover, the teacher effect was found
to be higher on achievement of cognitive rather than affective aims
of RE. In model 1, the context variables at student, classroom, and
school levels were added to the baseline model. The following
observations arise from the figures of model 1 in each analysis.
First, model 1 explains approximately 50% of the total variance of
student achievement in each outcome, and most of the explained
variance is at the student level. However, more than 30% of the total
variance remained unexplained at the student level. Second, the
effects of all contextual factors at student level (i.e., SES, prior
knowledge, sex) are significant, but the SES was not found to be
associated with achievement of affective aims in RE. Moreover,
gender was not found to be consistently associated with student
achievement in each outcome. Girls were found to have better re-
sults in relation to every outcome except mathematics. Finally,
prior knowledge (i.e., aptitude) has the strongest effect in predict-
ing student achievement at the end of the school year. Aptitude is
the only contextual variable which had a consistent effect on
achievement when aggregated either at the classroom or the school
level.

At the next step of the analysis, we examined whether classifi-
cation of teachers into the five levels presented above can help us
explain variance of student achievement in each outcome of
schooling. For this reason, teachers at Level 3 were treated as ref-
erence group and four dummy variables were entered in model 1.
We can observe that the students of teachers at Level 1 had the
lowest achievement in each outcome measure whereas students of
teachers at Levels 4 and 5 had higher achievement than students of
the first three levels. In each model 2, one can also observe that
students of teachers who were found to belong to higher levels
performed better than students of teachers at lower levels. The only
exception to this rule is concerned with the fact that in mathe-
matics students of teachers of Level 3 did not outperform students
of Level 2. In RE, no teacher was found to belong to Level 5 and it
was therefore not possible to compare the performance in RE of
students of teachers who belong to Level 4 with students of
teachers who belong to Level 5.

5. Discussion

This study provides some support to the assumption of the dy-
namic model that teacher level factors are interrelated and should
not be treated as isolated. Moreover, the use of specific measure-
ment dimensions to describe not only quantitative but also quali-
tative characteristics of these factors helps us define 42 teaching
skills that are grouped into five types of teacher behaviour which
move from relatively easy to more advanced. These five types of
behaviour are also described in a distinctive way. Furthermore,
taking student outcomes as criteria of effectiveness, it was found



Table 2
Parameter estimates and (standard errors) for the analyses of achievement in Greek language, mathematics and religious education (cognitive and affective aims)

Factors Greek language Mathematics Religious education (cognitive) Religious education (affective)
Model 0 Model 1 Model 2 Model 0 Model 1 Model 2 Model 0 Model 1 Model 2a Model 0 Model 1 Model 2

Fixed part (intercept) —0.39 (.08) —0.33 (.08) —0.30 (.08) 0.36 (.05) 0.30 (.05) 0.13 (.02) —0.79 (.11) —0.63 (.09) —0.61 (.08) 0.61 (.08) 0.50 (.07) 0.43 (.07)
Student level
Prior knowledge 0.49 (.05) 0.48 (.05) 0.71 (12) 0.70 (12) 0.51 (.05) 0.49 (.05) 0.41 (.10) 0.40 (.10)
Sex (boys =0, girls=1) 0.23 (.10) 0.19 (.09) —0.18 (.07) —0.15 (.07) 0.23 (.09) 0.19 (.09) 0.18 (.07) 0.15 (.07)
SES 0.32 (.06) 0.27 (.05) 0.60 (.25) 0.55 (.24) 0.12 (.05) 0.10 (.05) NSS NSS
Classroom level
Context
Average prior knowledge 0.15 (.05) 0.10 (.04) 0.31 (.11) 0.28 (.10) 0.25 (.07) 0.21 (.07) 0.21 (.08) 0.18 (.07)
Average SES 0.09 (.04) 0.06 (.03) 0.15 (.04) 0.13 (.04) 0.09 (.04) 0.08 (.04) NSS NSS
Percentage of girls NSS* NSS —0.05 (.02) —0.05 (.02) NSS NSS 0.05 (.02) 0.04 (.02)
Quality of teaching/teacher

behavior
Type 1 —0.22 (.05) —0.24 (.07) —0.19 (.04) —0.18 (.03)
Type 2 0.12 (.04) NSS —0.10 (.04) —0.11 (.05)
Type 4 0.16 (.06) 0.18 (.04) 0.15 (.06) 0.12 (.04)
Type 5 0.29 (.05) 0.28 (.05) NA** NA
School level: context
Average SES NSS NSS NSS NSS NSS NSS NSS NSS
Average prior knowledge 0.13 (.05) 0.11 (.05) 0.11 (.05) 0.08 (.04) 0.13 (.05) 0.12 (.05) 0.08 (.02) 0.06 (.02)
Percentage of girls NSS NSS NSS NSS NSS NSS NSS NSS
Variance components
School 9.5% 7.7% 7.6% 11.5% 8.1% 7.5% 8.0% 7.7% 7.6% 7.5% 7.0% 6.7%
Class 15.2% 11.1% 5.7% 15.4% 9.3% 6.0% 13.2% 11.1% 7.5% 10.4% 9.3% 6.3%
Student 75.3% 31.5% 28.9% 73.1% 30.9% 29.7% 78.8% 34.5% 29.3% 82.1% 32.6% 31.7%
Explained 49.7% 57.8% 51.7% 56.8% 46.7% 55.6% 51.1% 55.3%
Significance test
X? 1015.6 686.7 521.5 12243 984.9 875.9 1823.6 14571 1307.6 1024.5 835.1 725.2
Reduction 328.9 165.2 2394 119.0 366.5 149.5 189.4 109.9
Degrees of freedom 6 4 7 3 6 3 5 3
p-Value .001 .001 .001 .001 .001 .001 .001 .001

*NSS = No statistically significant effect; **NA = Since there was no teacher of RE who was situated in type 5, this dummy variable was not entered in model 1.
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out that teachers who use more advanced types of behaviour were
more effective than those demonstrating the relatively easy types.
This association is found for achievement in different subjects and
for both cognitive and affective outcomes. Therefore, in order to
understand the complex nature of effective teaching not only spe-
cific factors and their measurement dimensions should be defined
but also the concept of grouping of factors should be used in the-
oretical frameworks concerned with effective teaching. It can also
be claimed that this study provides strong support to the validity of
the dynamic model since not only the importance of the eight
factors and their dimensions is demonstrated but also the added
value of searching for grouping of factors and their dimensions has
been illustrated.

Moreover, the results of this study provide support to the at-
tempt of the dynamic model to describe effective teaching using an
integrated approach. Specifically, skills associated with both the
direct teaching and the new teaching approaches were found to
belong to the same levels/types of teacher behaviour (see for in-
stance the description of Levels 3-5). Moreover, the types of
teacher behaviour which were discerned support the idea of
combining teaching skills within each type of behaviour rather
than treating each skill or factor in an isolated way. Therefore, this
study provides further support to those indicating the limitations of
using exclusively either the direct teaching approach (e.g., Steffe &
Gale, 1995) or approaches associated with constructivism (e.g.,
Kirschner, Sweller, & Clark, 2006) to describe effective teaching.

Given that the dynamic model was designed in order to con-
tribute to the improvement of education practice at the levels of
classroom, school, and system, this study can be seen as a step
towards the development of a research programme searching for
ways of using the model for teacher professional development
purposes. In this context, the last section of this paper provides
suggestions for research on teacher education and professional
development. First, it is pointed out that this study reveals that the
five types of teacher behaviour, which emerged from the dynamic
model, vary in difficulty and move gradually from relatively simple
types of behaviour to more advanced types. This finding implies
that we should examine whether teachers may also move gradually
from one type of teacher behaviour to a more complicated type of
behaviour. Second, the results of the Saltus model indicate that the
transition from one type to the other may not be linear since
smaller gaps among the first three types of behaviour were iden-
tified whereas the gaps between Levels 3 and 4 and between Levels
4 and 5 were much bigger. This finding implies that longitudinal
studies should be conducted in order to find out whether moving
from one type to the other is relatively easy in the case of the first
three types of behaviour and more difficult in moving from Levels 3
to 5. Finally, the results of this study indicate that teachers at more
advanced levels are more effective in terms of both cognitive and
affective outcome measures. Therefore, the results of this study
reveal the importance of conducting longitudinal studies to find out
how teachers can move from an easier type of behaviour to a more
advanced level in order to become more effective.

Although the results of this study could be interpreted as pro-
viding support to the use of stage models of professional de-
velopment (e.g., Berliner, 1994; Dreyfus & Dreyfus, 1986; Sternberg
et al., 2000), we acknowledge the limitations of these models and
especially the fact that there are no empirical evidence supporting
that progression occurs in a stepwise manner from one stage to the
next (Dall’ Alba & Sandberg, 2006). It is also important to note that
cross-sectional studies are very likely to give rise to a stage notion
of development because they focus on measuring skills at different
levels of experience. However, finding differences among teachers
in their teaching skills does not necessarily imply that transition
from one level to the other can occur in a stepwise manner. Prob-
lems are likely to arise when cross-sectional studies which do not

explore the development of teaching skills over time are used in
making assumptions about how development occurs. Given that
the aim of the study reported here was to test the validity of the
dynamic model and illustrate the importance of grouping teaching
factors into types of teacher behaviour, teaching skill acquisition
was not investigated over time. Therefore, the results of this study
cannot be used in order to make claims on how development
occurs. Thus, a question that arises from this study is whether
stepwise development of types of teacher behaviour can be ach-
ieved and if so what type of programmes of teacher professional
development should be offered in order to improve teacher
effectiveness.

It is also acknowledged that the notion that skill development
can be conceptualised as a defined body of knowledge and skills has
been questioned from within a range of research approaches (e.g.,
Ball & Cohen, 1999; Billett, 2001; Dall’Alba & Sandberg, 1996; Schon,
1987). A principal critique of this approach is that a focus on stages
veils more fundamental aspects of development; it directs atten-
tion away from the skill that is being developed. Dall’Alba and
Sandberg (2006) argue that a fundamental dimension of pro-
fessional skill development concerned with the understanding of,
and, in practice is overlooked in stage models. It is also claimed that
understanding should not be seen as limited to cognitive content or
activity but should be embedded in dynamic, intersubjective
practice (Dall’Alba, 2004). In this literature, knowledge and beliefs
are seen as “filters in the mind” for each situation that is encoun-
tered and for learning from these situations (Borko et al., 1997; Day,
1993). However, this begs the question of how the gap between the
content of the mind and professional practice is bridged. This
implies that further research is needed to extend and deepen our
understanding of the ways in which embodied understanding of
professional practice is interrelated with performance and
development of that practice. Longitudinal studies are also needed
in order to find out whether specific approaches to teacher pro-
fessional development are more effective than others. For example,
one could argue that in order to help teachers develop their
teaching skills moving from an easier type of behaviour to a more
advanced level, an overemphasis on the skills that have to be de-
veloped may underestimate the importance of teacher un-
derstanding of, and, in practice and that development of practice
could emerge through emphasising not only the acquisition of
specific teaching skills but also through advocating that reflection
and inquiry are needed (e.g., Calderhead & Shorrock, 1997; Ponte,
Ax, Beijard, & Wubbels, 2004; Van Huizen, Van Oers, & Wubbels,
2005). The dynamic model may help in providing such opportu-
nities for understanding of, and, in practice and for helping teachers
improve their effectiveness. However, further research is needed on
how learning environments could be established in order to give
opportunities to teachers call into question and extent their un-
derstanding of, and, in practice.

Finally, suggestions for further research on testing the general-
isability of the findings of this study can be formulated. The results
of this study are based on research conducted in a single country
and thereby studies in other countries as well as in other subject
areas using various outcome measures could help us test the
generalisability of our findings. Case studies can also be conducted
to find out the difficulties that teachers experience in moving to the
next level up and clarify the barriers associated with the gappiness
between levels as well as the difficulties of promoting teacher
professional development. Furthermore, using this theoretical
framework and conducting longitudinal studies on teacher pro-
fessional development might also help us consider the dynamic
character of effectiveness since not only teachers moving to a higher
level might be identified but also teachers who drop to a lower level
for several reasons (including burnout) could be identified. Such
findings may also reveal that in helping teachers improve their skills
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other factors such as their efficacy beliefs and attitudes towards the
teaching profession should be considered.
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