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Abstract
Current teaching practices emphasize the integration of teaching and assessment, and
recognize assessment as a key effectiveness factor. Educational researchers estimate that
teachers spend a great percentage of their teaching time in assessment-related activities. In
contrast to this, the research literature reveals that teachers are inadequately prepared to
design, perform and use in-classroom assessment. In addition, whereas the literature highlights
the role of teacher professional development in any attempt to change teachers’ classroom
practices, so far there has been inadequate solid empirical evidence to describe the change in
teachers’ actual assessment practice resulting from the received professional development.
Taking the above into consideration, this study examines teachers’ skills in assessment and
how these can be developed though professional development. During the first phase of the
study, a framework of teacher assessment skills is proposed and an instrument to measure
teachers’ skills in assessment is developed. This instrument is used to examine whether
developmental stages can be identified, when investigating teachers’ skills in assessment. The
results of the first phase of the study provided support to the validity of the proposed
framework as well as to the construct validity of the instrument developed. In addition, four
stages of teacher assessment behavior are identified. The second phase of the study moves a
step forward and compares the impact of the Dynamic Integrated Approach and the
Competency-Based Approach to professional development on teacher assessment skills and
student outcomes. It was found out that teachers, who use more advanced types of assessment
behaviour, were more effective than those who demonstrate the relatively easy types and also
that the Dynamic Integrated Approach had greater impact on both teacher assessment skills
and student outcomes. Implications of findings in relation to teacher professional development

in assessment are further drawn.



Hepitnym
H a&oioynon tov padnm avoayvopiletor o¢ avoamdoTacsto HEPOS NG OdackoAiog Kot
ONUOVTIKOG TOPAYOVTaG TNG EKTOOEVTIKNG omoteAespotikotntag. H d1ebvng Piproypapio
EMOTLLOAVEL OTL O1 EKTALOEVTIKOT APIEPMDVOVV CTUOVTIKO TOGOGTO TOV SOUKTIKOD TOVG YPOVOL
g OpaoCTNPOTNTEG TOL agopoly oty afoAdynon tov pabnt). Tnv B otiypn,
emonpaivetal  O6tL P TG O1AQPOPEG TPOCTADEIEG Y10 EMAYYEALOTIKY EMUOPPOCT TOV
eKTOOEVTIKOV € Bépata afloAdynone, HeEYAAN pepida TOV EKTUOELTIKOV OgV gival akdun
oe Béon va a&loloynoel amoTELECUATIKA TOVG podntéc. Me Bdon ta o mavem, 1 Tapovcea
épevva eEEtace TG 0eEI0TNTEG TOV EKTAOEVLTIKMOV GTNV ASI0AGYNOT KOl TOG QVTEG UTOPOVV VAL
avamTLYOoVV HECO amd TPOYPAUUOTO ETOYYEALATIKNG EMUOPO®ONG. Apyikd, TpoTdonke éva
Bewpntikd mhaiclo Pdcel Tov omoiov avarntvyOnke Eva epyoaireio Yo pétpnon twv de€loTiTwv
TOV EKTUOEVTIKOV otV a&loddynon. To epyaieio avtd ypnoyomomdnke yio va diepevvnOel
N Omapén SPOPETIKOV EMITEI®V OTIS OEEIOTNTEG TOV EKTAOEVTIKOV otV 0&loAdynon. Ta
OTOTEAEGLOTO TNG TPMTNG PACTG TNG £PEVLVAG £YKVpOToincay 10 Bepntikd TAAIGIO KOl TO
gpyoreio pétpnong mov mpotdbnkav. EmmAiéov, avayvopiotray 1éccepa enimeda deEl10THTOV
agoroynong. H dedtepn @don g épevvag odykpive ™ Avvaukn Ipocéyyion (Dynamic
Integrated Approach) emayyeipotikng empopeoong pe avty g IIpocséyyiong ot Bdon
Mepovouévov Aggottav (Competency-Based Approach) oe oyéon pe v emidopoocn Tovg
oTg de&10TeC AElOAOYNONG TOV EKTOOEVTIKOV Kol oTo. podnowokd amoteiécpota. Ta
amoTeEAEGHOTO £OE1EAV OTL Ol EKTALOEVTIKOT TOV YPNOYOTOOVGOV O AVETTVYUEVES LOPPES
oLUTEPLPOPEG otV aloAdynon ftay mo anoteAespotikol kot 6tt 1 Avvopikn Evobpeon
[Ipocéyyion emayyeMLOTIKNG EMUOPPOONG €lxe PEYOADTEPT €MIOPAOTN TOGO OTIG SEIOTNTES

TOV EKTOUOEVTIKOV TNV aE10AGYNGN 0G0 KOl GTO LLoONGLOKE OTOTEAEGLLOTAL.
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"The righteous man walks in his integrity; his children are blessed after him."

(Proverbs 20:7)
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CHAPTER 1

INTRODUCTION TO THE STUDY

This chapter presents an overall view of the study. The research purpose of the study is
stated and specific research aims and questions are set. The importance of the study is justified
based on its theoretical and practical relevance. Finally, a summarized version of the study’s
outline is included in order to facilitate further reading.

Introduction

Classroom assessment research appears to be of high priority in the field of education.
Formative assessment, in particular, has been prevalent in the educational discourse over the
past decades, shifting the attention towards assessment practices that aid the learning and
teaching process. A study conducted in Cyprus in the mid-90s, measuring teacher perceptions
towards assessment, found that Cypriot teachers are in favor of formative assessment
(Kyriakides, 1997). Based on this finding as well as on international claims concerning the
effectiveness of formative assessment (Black & Wiliam, 1998; Hattie & Temperley, 2007,
Wiliam, Lee, Harrison, & Black, 2004), further studies were conducted in Cyprus in order to
examine how the use of assessment affects teachers’ effectiveness (Kyriakides, 2005;
Kyriakides & Creemers, 2008a). The first study demonstrated that primary school teachers,
who conduct assessment for formative reasons, are more effective in terms of promoting
student learning outcomes (both cognitive and affective outcomes were taken into account)
than those who conduct assessment for summative reasons (Kyriakides, 2005). Multilevel
analysis of the data which emerged from this study also revealed, that schools promoting
formative assessment in their policy are more effective than schools with no policy on
assessment. In this way, formative assessment at classroom level and school policy on

assessment were seen as factors associated with student achievement gains. Moreover, two
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other studies demonstrated that not only the extent to which teacher assessment takes place for

formative reasons but also qualitative aspects of the functioning of teacher assessment such as
the focus and quality of assessment tasks, are associated with student learning outcomes (see
Kyriakides & Creemers, 2008a; Creemers & Kyriakides, 2009). These studies provided
empirical support to the validity of the dynamic model of educational effectiveness, which
refers to five dimensions that can be used to measure the functioning of each factor (including
teacher assessment). The series of effectiveness studies conducted in Cyprus, during the last
15 years, provided empirical support to the impact that formative assessment can have on
student learning outcomes. However, despite the positive attitudes of Cypriot teachers towards
formative assessment, only a limited number of teachers actually implement it in their
everyday practice (Creemers, Kyriakides & Antoniou, 2013). This finding is in line with
international research suggesting that classroom everyday assessment practice still appears to
be outcome-oriented (Earl & Katz, 2000; Herman, Osmundson, Ayala, Schneider, & Timms,
2006; Lock & Munby, 2000).

Taking the above into consideration, this study shifts its attention towards teacher
assessment skills, bringing together research findings from the areas of Educational
Effectiveness Research and Teacher Professional Development Research (Creemers,
Kyriakides & Antoniou, 2013). In particular, this research aims to investigate in more detail
the development of teachers’ skills in assessment. Considering recent findings concerning the
validity of the developmental stages of teaching skills (Dall'Alba & Sandberg, 2006), this
study aims to investigate whether teachers could be classified in developmental stages, in
relation to their assessment skills, and whether this classification could act as a guide for
offering needs-oriented professional development in classroom assessment. Therefore, the first
phase of the study aims to investigate whether developmental stages can be identified when

examining teachers’ assessment skills. The second phase of the study aims to implement and



compare two approaches to professional development. The first approach is competency -
based and it aims to offer training in assessment skills to all participating teachers despite their
stage of development. This approach is in line with the assessment literacy movement,
recognized in the literature (Popham, 2004; 2009; Schafer, 1991; Stiggins, 1991; 1999). On
the other hand, the second approach is in line with the Dynamic Integrated Approach
(Creemers, Kyriakides & Antoniou, 2013) recently proposed and it aims to offer differentiated
training to teachers of each group by taking into account their skills and their current stage. In
an overall, the purpose of this research is to provide information related to the effectiveness of
the two approaches as this is measured through students’ learning outcomes. In this context
the following questions arise.
Research Aims and Questions

The first question arising is whether stage classification can be identified when
examining teachers’ assessment skills and whether these stages represent teachers’ overall
assessment practice or each phase of the assessment process. Given that this classification is
empirically justified, the next question deserving attention is how professional development
can aid stage progression more effectively. In order to answer this question, an experimental
study will be conducted to examine the impact of two different professional development
approaches on teachers’ assessment skills and students’ achievement. Both approaches will
address teacher skills in classroom assessment, however, with fundamental differences to their
content and structure. The first approach is competency based and it will offer all teachers the
same training on assessment skills in order for them to acquire the necessary competencies in
assessment. The second approach, the dynamic integrated approach, adopts a theory driven
evidenced based approach to professional development, advocating the provision of
professional development adjusted to teachers’ developmental stage (Creemers & Kyriakides,

2010). More precisely, this study aims to answer the following research questions:



1) Can teachers be classified in distinctive developmental stages based on their

assessment skills? And if so,

1.1) How can these stages be defined? More specifically, are these stages
created based on teachers’ assessment skills across the four aspects of the
assessment process and/or across the five measurement dimensions of the
dynamic model?

1.2) Do these stages describe the overall assessment practice across the four
aspects of the assessment process or are there differentiations between each aspect
of assessment?

1.3) To which extent can teachers’ stages in assessment be associated with
student achievement?

2) Are teachers, who use more advanced types of behaviour, more effective than
those who demonstrate the relatively easy types?

3) Which of the two professional development approaches has greater impact on: a)
the improvement of teachers’ assessment skills and b) the learning outcomes of
their students?

Study Summary

To answer the research questions set, a two phase study was conducted. The first phase
of the study examined the identification of developmental stages of teacher assessment skills.
In order to examine the factor of classroom assessment in more detail, a framework based on
the assessment process as described in the literature was developed. First, the necessary skills
across all phases of the assessment process were identified, in order to create a comprehensive
view of what teachers should be able to do in relation to classroom assessment. In addition,
traditional as well as alternative assessment techniques were taken into consideration, since

the literature supports the use of a combination of assessment techniques to assess student



learning. Finally, a measurement framework, developed within the field of Educational
Effectiveness Research (EER), was adopted. Based on the framework proposed, a teacher
questionnaire measuring assessment skills was developed. The questionnaire consists of 87
items, designed to measure teachers’ assessment skills across the three aspects of the
framework and it was administered to a representative sample of 178 primary school teachers.
Moreover, semi-structured interviews were conducted in order to match responses and further
ensure the internal validity of the results. Matching teachers’ responses from the interviews
with the questionnaire data provided support for the internal validity of the study. Using the
Rasch and Saltus models to analyze the data, it was found that assessment skills can be
grouped into four types of assessment behavior, which are discerned in a distinctive way and
move gradually from skills, associated with everyday assessment routines, to more advanced
skills, concerned with differentiation in assessment.

Based on the results of the first phase of the study, a decision was taken to investigate
the extent to which different approaches to professional development can be used for
improving teachers’ skills in assessment as well as student outcomes. The second phase of the
study was based on an experimental design and it examines the impact of two professional
development approaches upon teacher assessment skills and student achievement. In
particular, the second phase of our study aims to compare the impact of a teacher professional
development program in mathematics assessment based on the Dynamic Integrated Approach
(DIA) with the impact of a program using the Competency Based Approach. Teachers, who
participated in the first phase of the study (n=178), were invited to attend a teacher
professional development program. The program was to be completed through seven three-
hour meetings, from November 2010 to May 2011. All meetings were scheduled in non-
working time and participation was on a volunteer basis. Out of the 178 teachers, 76 teachers

agreed to use their free time to attend this course. Teachers, who agreed to participate in the



teacher professional development program and were found to be at a certain developmental
stage, were randomly allocated and evenly divided into two groups. As a result of the random
assignment, two groups of teacher of comparable assessment ability were created. In addition,
data on student achievement were collected by using external written forms of assessment,
designed to assess knowledge and skills in mathematics. The intervention took place from
November 2010 to May 2011. During this time, teachers participated in a series of seven
training sessions that aimed at improving teachers’ assessment skills, using the professional
development approach employed. The first group employed the Dynamic Integrated Approach
and the second the Competency Based Approach. Teachers, who did not attend any INSET
course (n=102), were treated as members of the control group. Teacher questionnaires as well
as student tests in Mathematics were administered at the end of the intervention in order to
examine the effectiveness of each of the two approaches, in relation to teacher assessment
skills and student achievement. The results of the second phase of the study showed that
teachers, participating in each intervention group, managed to improve their assessment skills;
however, the DIA had bigger impact on teacher assessment skills than the CBA. In addition,
only the DIA was found to have an impact on student achievement in mathematics.
Contribution to the Theory

This study contributes to educational theory in four ways. First, it aids to the further
development of the theory of educational assessment, since for the first time a dynamic
framework that enables the definition and measurement of classroom assessment skills is
developed. Until now, attempts to define what teachers should know and be able to do in
relation to assessment have not managed to address assessment skills in a systematic way.
Researchers have long recognized assessment skills as a crucial element of effective teaching
practice (Smith, Silverman & Borg, 1980; Gullickson, 1986; Schafer, 1991). As a result,

various lists outlining basic assessment competencies have been developed (American



Federation of Teachers, National Council on Measurement in Education National Education
Association; 1990; Schafer, 1991; Stiggins, 1995; 1999). These lists describe assessment
competencies in relation to general standards of assessment practice, without however
providing details on the specific skills involved. In addition, these lists have not been
associated with a specific theoretical background and empirical evidence supporting their
validity has not been provided. Furthermore, recent conceptions of formative assessment are
not effectively addressed (Brookhart, 2011). Recognizing the need for a comprehensive
framework based on which skills associated with classroom assessment can be defined and
measured, a dynamic framework of teacher assessment skills is proposed. Its dynamic nature
can be attributed to the fact that the skills examined are based on a more comprehensive view
of the assessment process. Thus, besides the main phases of the assessment process,
assessment skills are defined and measured in relation to specific assessment techniques;
whereas, both quantitative and qualitative characteristics of the assessment process are taken
into consideration.

Given that assessment skills identified through the dynamic framework, as described
above, will be examined in relation to student outcomes, it can be argued that this study also
contributes to the identification of assessment skills that have a positive impact on student
achievement. Most studies come from the area of formative assessment. Although research in
that area suggests that the general practices associated with formative assessment can facilitate
learning (Black & Wiliam, 1998; Wiliam, Lee, Harrison & Black, 2004), commonly made
quantitative claims for effectiveness have been questioned (Bennett, 2011). This calls for more
high quality studies to further strengthen the research base of formative assessment and
assessment in general, in relation to their impact on learning.

The third contribution of this study to theory relates to the identification of

developmental stages of teachers’ assessment skills. Although attempts to classify teachers in
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relation to the adoption of assessment strategies can be found in the literature (see Black et al.,

2003; Wiliam, Lee, Harrison & Black, 2004), one can identify a lack of systematic research on
teachers developmental stages, in relation to their assessment knowledge and skills. This study
identifies, for the first time, types of assessment behavior that can stand as stages of
assessment skill development. These stages move from relatively easy to more advanced types
of behavior and are described in a distinctive way; thus, addressing a weakness of previous
stage related studies to provide a clear picture of what each stage entails (Dall” Alba &
Sandberg, 2006). In addition, the developmental scale proposed was identified in two
measurement periods; thus, addressing another serious weaknesses of previous studies to
investigate stage identification over a period of time (ibid, 2006).

Finally, this study contributes to the theory of teacher professional development. The
review of the literature recognizes a lack of experimental studies investigating effective ways
to improve teachers’ skills (Demetriou, 2009; Tymms & Merrell, 2009). At the same time, the
importance of experiments in educational research is highlighted (Slavin, 2010). For the first
time, an experimental study will be conducted in order to investigate ways to achieve
improvements in both assessment skills and student achievement. The competency-based
approach, examined in this study, is by no means new; however, systematic empirical
evidence on its effectiveness is lacking (Cohen & Ball, 1999; Richardson & Anders, 1994).
On the other hand, the dynamic-integrated approach has been recently introduced and thus
further investigation of its impact is needed. The results of this study could help identify
effective ways to improve teachers’ assessment skills and student achievement.

Significance of the Study: Implications for Policy and Practice

Educational Effectiveness Research (EER) addresses questions on what works in
education and why. Over the last three decades, research into educational effectiveness has

improved considerably, showing both methodological (Goldstein, 2003; Creemers, Kyriakides



& Sammons, 2010) as well as theoretical advances (Levine & Lezotte, 1990; Scheerens &
Bosker, 1997). However, recognizing the constraints of existing approaches to contribute to
the improvement of teaching practice, current approaches of EER examine how its findings
can also be used for improvement purposes. Indeed, a major objective of educational science
is to contribute to the effectiveness and the improvement of education by providing a
knowledge base for practice and by helping schools develop effective intervention programs
(Creemers & Kyriakides, 2006). In this context, the significance and importance of this
research can be found in the way that its results can be used to yield improvement in the field
of classroom assessment and teacher education at both policy and practice level.

In particular, the results of this study can be used by higher institutions, providing
initial and in-service training to adjust their curriculum in order to provide adequate and
appropriate assessment training to prospective and in service-teachers. Research in the area
shows that although teachers spent a large amount of teaching time in assessment related
activities (Crooks, 1988; Herman & Dorr-Bremme, 1982; Stiggins, 1991, Stiggins & Conklin,
1992), they however lack the necessary knowledge and skills to effectively assess their
students (Lukin at.al., 2004; Schafer, 1993; Stiggins, 2002). If this study provides evidence in
relation to which assessment skills have a positive impact on student learning, then
institutions’ responsible for teacher training can adjust the training offered to address these
skills.

As stated earlier, this study further aims to develop a tool for measuring teachers’
assessment skills, based on the theoretical framework proposed. Given that evidence
supporting its validity is provided, this tool can be used to perform an initial evaluation of
teachers’” assessment skills. This evaluation can serve as a starting point for improvement and
further professional development based on the needs identified. At the same time, this tool can

be used to evaluate the impact of teachers’ professional development programs upon teachers’
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assessment skills. This could help determine the effectiveness of professional development

programs in educational assessment, while at the same time provide information that can be
used to improve their quality.

Moreover, if this study provides empirical justification of teachers’ developmental
stages in assessment, then policy should move on to establish mechanisms that allow stage
identification in order to provide appropriate assistance to teachers. Research on the
development of expertise suggests that teachers at different stages of development have
differentiated needs. This suggests that professional development programs should adjust their
content and structure to address these needs in order for improvement to be achieved.

Finally, this study aims to compare the Competency-based approach and the Dynamic
Integrated approach, in relation to their impact on teachers’ assessment skills and student
outcomes. If the findings support one approach to be more effective, then policy should be
directed towards the development of equivalent programs in order to train teachers in
assessment. Subsequently, the results of this study can contribute to the development of
evidence-based educational policy and practice, related to teacher training and professional
development in assessment.

Thesis Structure

The complete thesis consists of five chapters. The first chapter is introductory and
presents the research background, the research problem addressed as well as the research
questions this study aims to answer. The first chapter also points out the scientific and
practical relevance of the study. The second chapter is a literature review providing a
theoretical framework of the fundamental concepts and issues related to the purpose of the
study. It also examines the concepts of educational assessment, identifying the different
phases and main purposes of the assessment process as indicated by the literature. In addition,

Chapter 2 reviews literature in relation to teacher skills in assessment and it further moves on
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to present a review of available literature and research concerning teacher professional

development with particular emphasis on the two main professional development approaches.
A brief overview of educational effectiveness research and how recent developments in the
field can contribute to the purpose of this study are also discussed. Then, the theoretical
framework proposed and used in this study is described in detail. The chapter ends with a
presentation of the research agenda. Continuing, Chapter 3 describes the research
methodology. In this chapter, research strategy, design and procedures are discussed,
providing information on the sample population and the statistical techniques used. Finally it
discusses the recognized limitations of the study. The next chapter, Chapter 4, presents the
analysis of the data collected during the study. The analysis is made based on the research
questions, presented in Chapter 1. Finally, Chapter 5, the last chapter of the study, presents a
discussion on the outcomes of the study, in accordance to each research question and to the
overall research problem. It also discusses possible consequences for theory, policy and

practice recognized through the study. It ends with suggestions for further research.



12
CHAPTER 2

LITERATURE REVIEW

The literature review, presented in this chapter, aims to provide a theoretical
framework of the fundamental concepts and issues related to the purpose of the study. It places
the research problem in the wider theoretical context, recognizing possible connections and
relationships. Through a critical literature review, it creates a frame of reference for the
examination of the research problem and questions stated in the previous chapter. Therefore,
this chapter concentrates on providing a review of the available literature within and across the
fields of educational assessment, teacher education and educational effectiveness. Specifically,
in the first section, literature on educational assessment is discussed. First, the purposes of
educational assessment are identified. Then, the different phases of the assessment process are
examined and research on assessment skills is reviewed. In the next section, the lack of
research on professional development, specifically focused on assessment, is recognized. For
these reasons, this section draws on general literature on teacher professional development,
which is mainly concerned with generic teaching skills. A critical review of the main
approaches to professional development is presented. Particularly, emphasis is given to the
two dominant approaches: the competency-based approach and the holistic approach.
Recognizing the strengths and weaknesses of the two approaches, the third section presents the
dynamic integrated approach as an alternative, giving particular emphasis to its theoretical and
methodological assumptions. The fifth section presents and describes in detail the theoretical
framework proposed and used in this study. Finally, the last section summarizes the main
conclusions drawn from the literature review and describes the research agenda for the present

study.
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Educational Assessment

Education is a highly charged evaluative setting (Broadfoot, 1996). Educational
processes are purpose-oriented, and therefore carry with them the need to be evaluative at
some point, whether this purpose has been achieved or not. In the history of education,
assessment was developed as an antidote to the use of social criteria which for many years had
determined educational provision. The need for more fair and accurate ways for selecting and
classifying students elevated the notion of intelligence, with 19™ century psychologists eagerly
researching the determinants of various personal characteristics which could provide evidence
of one’s ability to be educated. According to Kamin (1974), the belief in the existence of an
innate and fixed quality in students resulted in the extensive view of intelligence testing.
Assessment was therefore used as a means of social control and reproduction. Indeed, as
Broadfoot (1996) argues “the use of formalized procedures is an extremely powerful policy
mechanism for exerting control over the education system” (p. 8) and intelligence tests were
able to equate academic failure with inbuilt inadequacy.

However, in recent decades there is a growing dissatisfaction regarding traditional
psychometric approaches, since a substantial body of research has shown that these tests
cannot provide objective and reliable evidence of the attainments measured (IngenKamp,
1977; Raven, 1991; Satterley, 1994). In addition, educational literature has recognized that
identifying differentiation and reliability as the most important features of assessment has led
to emphasis being paid in quick economic and often in multiple-choice achievement tests
rather than assessment procedures that provide a useful picture of what students can do
(Broadfoot, 1996). The era we are living in today, has being characterized by many as an era
of assessment reform, with assessment serving various purposes, using a number of methods
and tools. This section presents a review of the recent literature on educational assessment,

identifying its main purposes and phases. Questions of effectiveness are further examined.
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Defining the Purpose of Assessment

The literature confirms that any designer or user of assessment should be familiar with
the purpose an assessment wishes to serve (Airasian, 2001; Van der Horst & McDonald, 1997;
Killen, 2003). Teacher assessment can serve a variety of purposes (Broadfoot, 1992;
Brookhart, 2003; Gipps, 1994; Pellegrino et al., 2001; Torrance & Pryor 1998). Clarifying the
purpose an assessment aims to serve is necessary in order for the appropriate procedures,
methods and tools to be used. The review of the literature reveals two main purposes of
classroom assessment: the summative and formative purposes of assessment.

Summative Assessment

Summative assessment is used for the recording of the overall achievement of a pupil
in a systematic way (DES/WO, 1988). It aims at describing attainment, achieved at certain
time, in order for comparisons to be made according to students’ level of performance.
Brookhart (1997) describes the main characteristics of summative assessment. First,
summative assessment takes place at certain intervals, when achievement has to be reported,
and it also relates to progression in learning against public criteria. In addition, the results of
different pupils may be combined for various purposes because they are based on the same
criteria, whereas decisions should be based on evidence from the full range of performance
that is relevant to the criteria being used. Finally, summative assessment requires methods
which are as reliable as possible without endangering validity; thus, it involves some quality
assurance procedures.

Harlen (2005) further argues that the summative uses of assessment can be grouped
into “internal’ and ‘external’ to the school community. Internal uses include the use of regular
grading for recordkeeping, informing decisions about courses available within the school, and
reporting to parents and students themselves. Teachers’ judgments, often based on teacher-

made tests or examinations, are commonly used in these ways. External uses include
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certification by examination bodies or for vocational qualifications, selection for employment

or higher education, monitoring the school’s performance and school accountability, often
based on the results of externally created tests or examinations.

When information about students’ achievement is used for decisions that are
considered important, not only for the individual student but also for the teachers and school,
the results acquire a “high stakes’ character (Harlen, 2005). Indeed, according to Madaus
(1988) atest is high-stakes when its results are used to make important decisions that affect
students, teachers, administrators, communities, schools, and districts. The summative purpose
of assessment has been associated with high-stakes assessment and accountability procedures
(Harlen & Deakin Crick, 2002). However, high stakes assessment has been widely criticized
for its negative impact on students, teachers and the curriculum. In particular, measurement
specialists oppose high-stakes testing arguing that the use of a single indicator of competence
to make important decisions about individuals or schools violates the professional standards of
the measurement community (AERA, 1999). Other critics worry that the pressure of doing
well, compromises instruction practice, since teachers tend to adopt a teaching style which
emphasizes in knowledge transmission (Harlen & Deakin Crick, 2002). Moreover, it is argued
that high-stakes testing undermines education because it narrows the curriculum (Nichols &
Berliner, 2007; Watanabe, 2007), since it results in emphasizing on subjects tested at the
expense of creativity and personal and social development. Finally, research shows that the
increase in test scores, found on the introduction of tests is due to familiarity with the
particular test content and not to increased achievement (Linn, 2000), thus posing questions

for their effectiveness.
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Formative assessment

The growing international dissatisfaction with high stakes assessment gave rise to a
large body of literature, arguing in favor of assessment that not only evaluates but also
promotes learning. Definitions and basic principles of formative assessment are discussed
next.

Defining Formative Assessment

Scriven (1967) is the first to use the adjective “formative” to describe the evaluation
of educational programs. Always in relation to his curriculum and teaching research, Scriven
proposes two different uses of educational evaluation. According to Popham (2006) the need
to satisfy the requirements of a U.S federal law stimulated Scriven’s distinction. Indeed, the
Elementary and Secondary Education Act of 1965 (ESEA) provided findings to US educators
and required evaluative judgments about their programs to be made, in order for the funding to
continue. Given the then lack of knowledge concerning program evaluation amongst the
educators, the interest of educational researches and academics shifted to promoting a better
understanding of the evaluative process.

Scriven’s distinction is based on the differences in the purpose of these two types of
evaluation; whereas, both evaluations are defined as appraisal for an educational program’s
worth or merit, in the case of formative evaluation, there is still time for the program’s staff to
make modifications that will aim at improving the program. On the contrary, summative
evaluation addresses a mature, final-version program, intending to provide relevant decision
makers with the information they need in order to decide whether the specific program should
be continued or terminated. Scriven’s distinction was the beginning of a new era in the field of
educational evaluation. However, the word in its current meaning was first used in 1971 in the
work of Bloom, Hastings and Madaus. The Learning for Mastery model presumes that all

children can learn if they are provided with the appropriate learning conditions. According to
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the model, in order for students to progress to the next learning objective, they must first

master the current one. The method used to examine whether mastery has occurred is
formative assessment, which is then used to draw information on students’ specific
weaknesses in order for corrective action to take place. Therefore, the adjective formative is
now used to describe in- classroom assessment. Some years later, Sadler (1989) also addressed
the notion of formative assessment, arguing that “formative assessment is concerned with how
judgments about the quality of student responses (performance, pieces, or works) can be used
to shape and improve the students’ competence by short-circuiting the randomness and
inefficiency of trial-and-error learning” (Sadler, 1989, p. 120). Thus, Sadler's approach places
the weight on the use of qualitative judgments.

However, it can be argued that the work of Black and Wiliam in 1998 was the starting
point for the notion of formative assessment to begin to flourishing, expanding the definition
of formative assessment beyond the one Bloom described. In their article “Inside the black
box the two researchers bring forward, for the first time, through a meta-analysis, the
instructional payoffs of classroom formative assessments. Therefore, they move formative
assessment a step forward; from a promising concept to a research-proven path towards
enhancing students’ learning. In contrast to Bloom, they argue that a formative assessment
does not need to be part of the everyday teaching process and provide immediate feedback.
Instead, any assessment that aids in identifying and providing information that will be
afterwards used effectively in order to adapt the teaching process to meet students’ needs is
recognized as formative. In their article (Black & Wiliam, 1998), they provide a definition
according to which formative assessment refers to “all those activities undertaken by teachers
and by their students in assessing themselves, which provide information to be used as

feedback to modify the teaching and learning activities, in which they are engaged. Such
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assessment becomes “formative assessment” when the evidence is actually used to adapt the

teaching work to meet the needs” (p. 2).

The above definition requires that the information from a formative assessment must
be in fact used to adjust instruction “to meet student needs”. However, Popham (2006)
recognized this requirement as a flaw for the definition and went on to argue that “an
assessment is formative to the extent that information from the assessment is used, during the
instructional segment in which the assessment occurred, to adjust instruction with the intent of
better meeting the needs of the students assessed” (p. 3). Popham (2006) agrees with Black
and Wiliam (1998) that adjustments in instruction must occur with the intention to better meet
students’ needs; however, he further highlights that these adjustments may not necessary be
successful in order for assessment to be described formative. Indeed, the requirement set by
Black and Wiliam (1998) subordinates the importance of formative intentions and moves all
the weight on successful results. In this way, unsuccessful applications of formative
assessment are completely ignored, along with the work of the teachers who attempted it.
Acknowledging formative assessment as a risk technique discourages its use; therefore,
limiting even more the possibility for assessment to be used in support of learning. The
recognition of formative assessment as a type of assessment that aims at, but nonetheless
cannot guarantee improvement of the learning and teaching process, is important for someone
who wishes to encourage and support its widespread use amongst educators.

Indeed, by recognizing such a challenge found in their 1998 definition, Black and
Wiliam (2009) re-state their definition, by taking in mind Pophams’ criticism, and further state
that “practice in a classroom is formative to the extent that evidence about student
achievement is elicited, interpreted, and used by teachers, learners, or their peers, to make
decision about the next steps in instruction that are likely to be better, or better founded, than

the decision they would have taken in the absence of the evidence that was elicited” (p.9).



19
They argue that locating the focus on formative intentions would be unfortunate, since it will

imply that “a situation in which evidence was collected, but not used would be formative”
(Black & Wiliam, p.10). Additionally, they consider that locating the focus on the “resulting
action”, as they did in their 1998 definition, is perhaps to strict, since learning is unpredictable
and formative actions may not always result in the improvement of learning. Therefore, in
their new definition they appear to accept the fact that “even the best designed interventions
will not always result in better learning for all students” (ibid, p.10). Black and Wiliam (2009)
move on to clarify several features of their new definition. They argue that the term
“instruction” (ibid, p. 9) represents a combination of teaching and learning and not a didactic
approach to teaching. Furthermore, they acknowledge not only the teacher but also the
individual learner and peers as agents of assessment. Finally, they clarify the requirement
included in their definition for decisions “better or better founded” (ibid, p. 9) after the
elicitation of evidence. This requirement accepts that some decisions indicated, may have been
teacher’s intentions prior to the elicitation of evidence.

Other definitions of formative assessment can also be found. The Assessment Reform
Group defines formative assessment under the name of assessment for learning and states that
“assessment for learning is the process of seeking and interpreting evidence for use by learners
and their teachers to decide where the learners are in their learning, where they need to go and
how best to get there” (Assessment Reform Group, 2002). Airasian (2001) has defined
formative assessment as "the process of collecting, synthesizing, and interpreting information
for the purpose of improving student learning while instruction is taking place” (p. 421), while
Gronlund (2006) argues that formative assessment is intended "to monitor student progress
during instruction [...] to identify the students' learning successes and failures so that

adjustments in instruction and learning can be made" (p. 6).
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The absence of a commonly accepted definition is evident. Dunn and Mulvenon (2009)

remark formative assessment as an “ethereal construct [...] perpetuated in the literature due to
a lack of agreed upon definition” (p. 2). Therefore, in order to better understand the concept
of formative assessment, further investigation of its basic principles is presented next.

Basic Principles of Formative Assessment

The literature and research community of assessment has made many attempts to list
the basic principles that underlie formative assessment in order to provide guidelines that will
enable effective formative assessment practice to take place.

Stiggins (2001) describes students-involved classroom assessment and recognizes nine
principles. He argues that in order for an assessment to be formative, the teacher must
understand and articulate, prior to teaching, the achievement targets the students aim to fulfill.
The teacher must regularly inform students about those targets, in a comprehensible way, and
further transform these targets into dependable assessments that yield accurate information.
Moreover, the teacher must have a clear understanding of the relationship between assessment
and student motivation and subsequently use assessment to build students’ confidence.
Stiggins (2001) also recognizes as vital the use of assessment information to inform and revise
instruction as well as the use of frequent and descriptive feedback. The last three principles
concern the role of the student in the assessment process and highlight the need of students to
be actively involved in their assessment, for them to actively communicate their achievement
status and improvement and finally the need of students to be able to describe what targets
they are aiming to fulfill and what comes next in their learning.

The Assessment Reform Group (2002) concluded ten principles which are considered
essential in characterizing an assessment for learning. In order for an assessment to promote
learning, it must be part of effective planning of teaching and learning and focus on how

students learn. It must also be recognized as central to classroom practice and also be regarded
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as a key professional skill for teachers. Furthermore, recognizing that any assessment has an

emotional impact, the Group considers it vital for the assessment to be sensitive and
constructive, while at the same time it takes into consideration the importance of learner
motivation. Assessment for learning must promote commitment to learning goals and a shared
understanding of the criteria by which students are assessed. It must also enable learners to
receive constructive guidance about how to improve and develop their capacity for self-
assessment in order for them to become reflective and self-managing. Finally, the last
principle presents the need to recognize the full range of achievements of all students.
(Assessment Reform Group, 2002)

The following twelve formative assessment principles were developed through the Re-
engineering Assessment Practices (REAP) project, at the University of Strathclyde, by the
Assessment Working Group, in order to provide guidance to teachers interested in improving
the quality of the learning experience of students in higher education. The principles are based
on recent research on assessment (Boud, 2000; Knight, 2002; Knight &Y orke, 2003) as well
as the QAA guidelines on assessment of student learning (QAA, 2006). The first principle is
to clarify what is considered a good performance by clarifying goals, criteria and standards.
The second principle is to encourage time and effort on challenging learning tasks; thus,
promoting deep rather than surface learning. The next two principles concern the provision of
feedback and state the need of delivering high quality feedback information, helping learners
to self-correct as well as the need of providing opportunities to act on feedback. The fifth
principle is to ensure that formative assessment has a positive impact on learning, while the
sixth is to encourage interaction and dialogue around learning. The REAP project has also
highlighted that formative assessment must facilitate the development of self-assessment and
reflection in learning and give choices to students regarding the topic, method, criteria as well

as the weighting of timing in assessment. Formative assessment must also involve students in
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decision-making about assessment policy and practice. Finally, it must support the

development of learning communities, encourage positive motivational beliefs and self-esteem
and provide information to teachers that can be used to help shape teaching itself.

Heritage (2007) is another assessment expert who attempts to clarify the formative
assessment field by recognizing four core elements of formative assessment. The first element
is learning progressions that helps teachers locate students’ current learning status on the
continuum along with students who are expected to progress. The second element is setting
learning goals for students; such goals must be attainable from their current status in learning.
The next element is feedback that provides students clear, descriptive criteria —based on
information, indicating where they are in a learning progression, how their understanding
differs from their desired goal and how they can move forward. Finally, the last element
identified by Heritage (2007) is students’ involvement through self- and peer-assessment and
collaboration with the teacher in determining their current learning status and what they need
to do to move forward in their learning.

Black et al (2003) conceptualize formative assessment in terms of some general
learning principles. Therefore, they highlight the need to start from a learner’s existing
understanding as well as the need to involve the learner actively in the learning process. They
also highlight the importance of meta-cognition “which calls both for a judgment of one’s
present understanding and for a clear view of the purpose of the learning and of the criteria for
judging achievement of that purpose” (p. 78). Finally, they emphasize on the importance of
the social element of learning which is made effective through interaction in discussion.

The discussion of the principles, defining formative assessment, is ongoing and despite
the obvious overlaps, a clear and unified set of formative assessment principles is yet to be
defined. Indeed, the principles of formative assessment are not prescriptive structures because

each classroom has unique conditions to which the principles are applied as each practitioner
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deems appropriate (Clark, 2011). What it is important to note is that the two main purposes of

assessment, summative and formative, rest on different value assumption, and thus result in
different practical implementation. The main phases that describe the practical implementation
of the assessment process are presented next.
The Phases of Assessment

Student assessment is considered an integral part of teaching (Broadfoot & Black,
2004; Delandshere, 2002; Gipps, 1994; Harlen & James, 1997; Linn, 1993). It is defined as the
systematic process of gathering information about students’ learning (Shepard, 2000). It
involves making our expectations explicit and public; setting appropriate criteria and high
standards for learning quality; systematically gathering, analysing, and interpreting evidence
to determine how well performance matches those expectations and standards; and using the
resulting information to document, explain, and improve performance (Angelo, 1995).

Classroom assessment is frequently presented in the literature as a cycle subdivided
into a number of phases. The Assessment Standards for school mathematics (National Council
of Teachers of Mathematics [NCTM], 1995) describe the assessment process as four
interrelated phases that highlight principal points, at which critical decisions need to be made.
These phases are: a) planning, b) gathering evidence, c) interpreting the evidence and d) using
the results. Each phase of the assessment process can be characterized by the decisions and
actions that occur within that phase. Thus, during the planning phase, teachers make decisions
concerning the purpose of the assessment, the framework of the activities, the methods for
gathering and interpreting evidence, the criteria for judging performance and the formats used
for summarizing judgments and reporting results. During the second phase, teachers make
decisions concerning the creation or selection of tasks, the selection of the procedures for
engaging students as well as the methods for creating and preserving evidence of the

performances to be judged. The third phase, involves teachers’ decisions concerning the
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interpretation of the evidence. During this phase, teachers make decisions related to the

determination of the evidence quality, the specific criteria to be applied for judging the
performance, whether the criteria are applied appropriately and how the judgments will be
summarized in the form of results. During the fourth and final phase of the assessment
process, teachers make decisions concerning the use of the results. These decisions refer to the
ways results will be reported, how inferences from the results will be made, which actions will
be taken, and how to ensure that these results will be incorporated in subsequent instruction
and assessment. It is highlighted that assessment does not proceed through these phases in a
neat, linear fashion, and thus the phases should not be seen as necessarily sequential. Rea-
Dickins (2001) also identifies four similar main decision-making stages in the assessment
process. In the first stage, known as the planning stage, teachers consider the purpose and the
procedures they will follow. This stage incorporates both the design and the operationalization
phases of test development, since planning is being undertaken and the materials are being
prepared. In the next stage, known as the implementation stage, teachers introduce the tasks to
students and engage in scaffolding as required. In the third stage, known as the monitoring
stage, teachers revise their teaching plans, share findings with other teachers, give learners
detailed feedback and record evidence. In the final stage of the cycle, known as recording and
dissemination, teachers record, report and make plans for the dissemination of the findings of
their assessment procedures. Birenbaum et al. (2009) also present phases of the assessment
process; however, this time, the phases are related to the formative purpose of assessment.
They argue that an optimal formative assessment cycle consists of five phases: a) planning, b)
evidence collection, c) interpretation, d) utilization and e) evaluation. During the planning
phase, teachers set goals, define objectives and intended outcomes that will be used as
evidence of students’ performance, whereas during the interpretation phase, teachers estimate

gaps between intended and obtained outcomes. During the utilization phase, teachers
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implement interventions in order to narrow the gaps between intended and obtained outcomes.

Lastly, during the evaluation phase, teachers assess the effectiveness of these interventions as
far as narrowing the identified gaps is concerned.

As it is evident, various conceptualizations regarding the process of assessment can be
identified. Based on the available literature, the four main phases describing the process of
assessment design and use and the skills associated with each phase (i.e.
planning/construction, administration, recording and reporting) are described next in more
detail.

Planning and Construction of Assessment Tools

This phase includes skills that refer to the planning and designing of assessment as
well as to the construction of the assessment tools. As mentioned above, it is necessary to
clarify the purpose an assessment aims to serve in order for the appropriate procedures,
methods and tools to be chosen. Thus, in this phase, teachers are expected to decide whether
they are planning an assessment to achieve summative or formative purposes. Research, so far,
has shown that achieving both purposes with one mechanism is not possible (Harlen & James,
1997; Black & Wiliam, 1998; Kyriakides & Campbell, 2003; Kyriakides, Demetriou &
Charalampous, 2006). After deciding the purpose of assessment, it is necessary to define the
learning goals based on which a student will be assessed. Herman et al. (2006) consider
learning goals as the starting, ending, and recycling points in the selection and
implementation of quality assessment tools, in the interpretation and analysis of student work,
and in the use of results in order to provide informative feedback and take action that will
further students’ progress. Indeed, their role appears critical throughout the process of
assessment. Goals provide a framework for interpreting and responding events that occur
(Yorke, 2003) and affect performance by directing attention, mobilizing effort, increasing

persistence, and motivating strategy development (Locke et al., 1981). Finally, this phase
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includes the selection or construction of the necessary assessment instruments. Assessment

methods hold an important role in ensuring the quality and effectiveness of assessment.
Accepting Boud’s (1988) argument that assessment methods probably have a greater influence
on how and what students learn than any other single factor, we come to agree with Broan,
Bull and Pendlebury (1997) that if we want to change student leaning, we must first change
the methods of assessment. Stiggins (1992) argues that although we have many assessment
tools at our disposal, they are not interchangeable. Choosing an assessment method depends
on the achievement target to be assessed since “certain targets match up with certain
assessment methods” (p.213). He further moves on to recognize the importance of the context
in choosing an assessment method, arguing that “depending on the context the user is more or
less able to take advantage of the strengths of a particular method and/or overcome its
limitations” (ibid).

Summarily, the skills required in this phase cover decisions concerning the purpose
that an assessment wishes to serve (Brookhart, 2003; Gipps, 1994; Pellegrino et al., 2001,
Torrance & Pryor, 1998), the definition of learning goals based on which a student will be
assessed (Herman et al. 2006; Sadler 1989); as well as the selection or/and development of
quality assessment tools through which the purpose and goals of the assessment will be
achieved (Green & Mantz, 2002; Shepard, 2000).
Administration of Assessment Instruments

The second phase includes skills associated with the implementation of assessment.
Whereas external assessments are typically more standardized in terms of timing, setting and
teacher support, the administration of classroom assessment rests mainly on teacher’s
decisions. As Black and Wiliam (2006) argue effective assessment relies heavily upon the
adaptations teachers make; these adaptations vary in terms of both scope and time-scale. Skills

included in this phase refer to decisions concerning the timing of an assessment, the
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assessment’s link to instruction, the variety of techniques used as well as the teachers’ role

during assessment administration (Anderson, 2003; Black & Wiliam, 1998; Shepard, 2007).
Recording and Analysing Data

The third phase refers to skills associated with the recording and analysis of data
derived from the assessment process. Recording assessment information is necessary in order
for information to be effectively used to inform learning and teaching. Unfortunately, as
Schmoker (2006) points out, an enormous proportion of daily assessment is in fact never
assessed, since no evidence is recorded, therefore, leaving no information to be further used or
reported. A number of teachers experience difficulties in documenting, due to their limited
understanding of the purpose, importance, process and effective use of documentation, in
addition to the lack of resources and predetermined curricular guidelines (Kroeger & Cardy,
2006). Rinaldi (2006) views documentation as a “visible trace and a procedure that supports
learning and teaching, making them reciprocal because they are visible and sharable™ (p. 100).
Gandini and Goldhaber (2001) correlate documentation with the cycle of inquiry, suggesting
that teachers use documentation to explore questions and examine children’s thinking as well
as plan, project and respond to situation and ideas. Documentation is also seen as the
representation of students’ and teachers’ communicative abilities (Abramson & Atwal, 2003;
Abramson, 2006) and an excellent tool for communication with parents (Goldhaber & Smith,
2002). Documentation allows evidence of performance to be available for future use,
interpretation and revision and it also aids in the identification of gaps in students’ learning
(Goldhaber & Smith, 2002). Effective documentation requires keeping regularly updated
records of students’ progress and involving students in record keeping (Harlen et al., 1992).
Indeed, student-involved record keeping can be a powerful confidence builder as well as a
mirror permitting students to watch themselves grow (Stiggins & Chappuis, 2005). However,

there is no point in gathering information unless it can be acted upon (Black, 1993; Black &
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Wiliam, 1998). Teachers are considered the primary users of information gathered in

classroom assessments. Thus, after recording assessment information, teachers need to make
decisions on how this information will be used. In practice, teachers must use assessment
results to make responsive changes to instruction and learning (Popham, 2006); these changes
must be early enough in the decision-making process, in order to actually influence student
learning (Stiggins & Chappuis, 2008).

Summarily, skills included in this phase refer to skills associated with documentation
of assessment results (Kroeger & Cardy, 2006), the eliciting information (Schmoker, 2006) as
well as how this information is used (Stiggins & DuFour, 2009).

Reporting Results to Students and Parents

The last phase refers to skills related to the communication of assessment results to
intended users. The communication of assessment results bridges the gap between the
recorded data and their actual interpretation and use by the involved participants. In order for
intended users to actually act upon assessment information, they must first be made aware of
such information. The process of communicating or reporting assessment results entails two
basic decisions: the first being what purpose is intended to be served through the assessment
and the second being which are the best reporting methods or tools to fulfill this purpose.
Reporting procedures deliver assessment results into the hands of the various intended users of
the information in a timely and understandable manner (Stiggins, 2004; Roeber, 2003) and
enhance the continuity and quality of students’ learning experience (Berry, 2008). They also
provide all intended users of assessment with knowledge of results that can be later used to
make adjustments to support learning. Various methods can be used to report students’
learning progress. The method or methods selected must be in alignment with the purpose the
assessment wishes to serve and must be used appropriately to serve this purpose. In addition,

Stiggins (2004) suggests that effective communication of results occurs when everyone
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understands the meaning of the achievement target and the symbols used to convey

information, when the information underpinning the communication is accurate and finally
when the communication is tailored to the intended audience in the aspects of timing, detail
and format (p. 17).

Summarily, skills included in this phase refer to decisions concerning the purpose of
reporting (Guskey & Bailey, 2001; Harlen & James, 1997), the audience of reporting
(Stiggins, 2004), the instruments used to report data (Guskey & Bailey, 2001) as well as the
quality of teacher communication with parents and students (Stiggins, 2004).

Educational Assessment: Issues of Effectiveness

Research supports that teacher effectiveness relates to the extent to which teachers use
assessment for formative rather than summative purposes (Creemers & Kyriakides, 2008;
Hattie & Temperley, 2007; Wiliam et al., 2004). International research supports the idea that
tracking a student’s progress toward objective learning goals is more effective than its
comparison with peers’ progress (Cameron & Pierce, 1994; Kluger & DeNisi, 1996). For
example, in their study Hattie and Temperley (2007) obtained high effect sizes when students
were given ‘formative feedback’; feedback on how to perform on a task more effectively. On
the other hand, they obtained far lower effect sizes when students were given praise, rewards
or punishment. In Bangert-Drowns, Kulik and Kulik (1991) metanalysis study, the relationship
between the frequency of assessment and student achievement was investigated and it was
found that the systematic use of assessment as a form of feedback has a positive effect on
students’ outcomes.

Formative practices have also been associated with school effectiveness. Particularly,
research shows that schools with an assessment policy focused on the formative purposes of
assessment are more effective (e.g., de Jong, Westerhof, & Kruiter, 2004; Kyriakides, 2004).

Formative assessment has been recognized as a determining factor of educational
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effectiveness at both classroom and school level. Especially, in the context of Cyprus,

teachers’ emphasis on formative assessment regarding classroom level was found to be
associated with teacher effectiveness (Kyriakides & Creemers, 2008a), whereas regarding
school level, studies revealed that schools are more effective when the school policy promotes
the formative purpose of classroom assessment (Kyriakides, 2005; Kyriakides, Campbell &
Gagatsis, 2000). Similar results have also been reported in different contexts (Teddlie &
Reynolds, 2000), as well as through metanalyses of school effectiveness studies (Kyriakides et
al., 2010).

Teachers’ Skills in Assessment

The growing accountability framework, the standard-based movement as well as the
emphasis on effective classroom assessment practices have resulted in an increased need for
teacher competency in the area of student assessment and evaluation. The review of the
literature reveals that although teachers spent a large amount of teaching time in assessment
related activities (Herman & Dorr-Bremme, 1982; Crooks, 1988; Stiggins, 1991; Stiggins &
Conklin, 1992), they lack the necessary knowledge and skills to effectively fulfill their role as
assessors during everyday classroom assessment (Lukin at.al., 2004; Schafer, 1993; Stiggins,
2002).

The concept of “assessment literacy” was introduced, while recognizing the need for
assessment informed teachers, and it has been generally defined as an understanding of the
principles of sound assessment (Popham, 2004; Stiggins, 2002). Teachers’ ability to develop
action plans, alter instruction and other factors in order to improve student learning is also
recognized as an important component of assessment literacy (Fullan, 2000). The concept of
assessment literacy entails that teachers must possess a set of assessment knowledge and
skills. Acknowledging the need for clear standards of assessment literacy, the American

Federation of Teachers, the National Council on Measurement in Education, and the National



31
Education Association (1990) developed a set of seven core competencies in assessment that

teachers must possess. According to these standards, teachers should be skilled in choosing
and developing assessment methods appropriate for instructional decisions, as well as in
administrating, scoring and interpreting the results of both externally-produced and teacher
produced assessment methods. In addition, teachers should be skilled in using assessment
results, while making decisions about individual students, planning teaching, developing
curriculum and school improvement. The fifth standard requires teachers to be skilled in
developing valid pupil grading, while the sixth standard requires teachers to be skilled in
communicating assessment results to students, parents, other lay audiences and other
educators. Finally the seventh standard requires teachers to be skilled in recognizing unethical,
illegal and otherwise inappropriate assessment methods and uses of assessment information.
Following the 1990 standards, other attempts to define criteria for assessment literacy
were made. Schafer (1991) specified eight content areas in which teachers need to develop
assessment skills; these content areas include basic concepts and terminology of assessment,
uses of assessment, assessment planning and development, interpretation of assessments,
description of assessment results, evaluation and improvement of assessments, feedback and
grading and finally ethics of assessment. In an article, published in 1995, Stiggins also
emphasizes the importance of having clear standards to define teacher assessment literacy and
proposed a set of five standards to describe the concept of assessment literacy. He further
argues that in order for teachers to be able to assist their students attain higher standards of
academic achievement, they must be able to identify a clear purpose of assessment, focus on
achievement targets, select proper assessment methods, sample student achievement and
finally avoid bias and distortion. Stiggins (1998) also identifies gaps in the 1990 Assessment
Competencies Statement, arguing that these statements ignore the use of assessment as an

instructional intervention, the potential of student involvement as well as the connection
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between assessment and student motivation. In 1999, Stiggins adds that assessment literate

teachers should be able to understand what assessment methods to use, and when to use them
in order to gather dependable information about student achievement. He further states that
teachers should be able to communicate assessment results effectively to all intended users —
including principals, other teachers, parents and students — whether they are using report card
grades, test scores, portfolios, or conferences - and finally be able to understand how to use
assessment to maximize student motivation and learning by involving students as full partners
in assessment, record-keeping and communication.

Twenty one years after the publication of the 1990 Standards for Teacher Competence
in Educational Assessment of Students (AFT, NCME, & NEA, 1990), Brookhart (2011)
suggests an updated list of knowledge and skills that teachers need to apply on the assessment-
related aspects of their work in a competent and professional manner. She argues that an
update is necessary, since the two main developments in the area of educational assessment
over the past years, the formative assessment and the standards-based accountability, have not
influenced the content of the 1990 Standards. The researcher argues that although there are
not any specific statements about “formative assessment” or “standards-based accountability”,
in the standards list she suggests, knowledge and skills in several of the statements apply to
these areas. The updated list includes 11 standards statements that describe the necessary
assessment knowledge and skills of teachers. First, teachers should understand learning in the
content area they teach. Secondly, teachers should be able to articulate clear learning
intentions that are congruent with both the content and depth of thinking, implied by standards
and curriculum goals, in such a way that they are attainable and assessable. Thirdly, teachers
should have a repertoire of strategies for communicating to students what an achievement of a
learning intention looks like. Fourthly, teachers should understand the purposes and uses of

the range of available assessment options and be skilled in using them. Fifth, teachers should
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have the skills to analyze classroom questions, test items and performance assessment tasks in

order to ascertain the specific knowledge and thinking skills, required for students to
undertake. Sixth, teachers should have the skills to provide effective, useful feedback on
student work. The seventh standard states that teachers should be able to construct scoring
schemes that quantify student performance on classroom assessments into useful information
for decisions about students, classrooms, schools, and districts. By following these decisions,
it is expected to lead to improved student learning, growth, or development.

Next, the eighth standard states that teachers should be able to administer external
assessments and interpret their results for decisions about students, classrooms, schools, and
districts. The ninth standard states that teachers should be able to articulate their
interpretations of assessment results and their reasoning concerning the educational decisions,
based on the assessment results of the educational populations they serve (student and his/her
family, class, school, community). The tenth standard requires teachers to be able to help
students use assessment information in order to make sound educational decisions. Finally, the
last standard states that teachers should understand and carry out their legal and ethical
responsibilities in assessment, while conducting their work.

The detailed lists of teachers’ assessment competencies, created under the assessment
literacy movement, rest on the assumption that teachers must hold a set of competencies in
order for them to be able to effectively assess their students. The lists’ focus relies mainly on
describing what teachers should be able to do in their classrooms, during assessment.
However, assessment is an on-going process, integrated with teaching and infused in the
everyday classroom life (Birenbaum, 2003; Cowie & Bell, 1999; Guskey, 2003). Presenting
effective assessment practice as a list of isolated skills encourages a view of assessment as a
process independent from teaching and breaks down what it is essentially; a continuous

process. In addition, despite the argument that assessment literacy is an important competency
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for teachers, the review of the literature highlights the lack of research on teachers’ assessment

skills and how these can be improved. Most research examines assessment literacy at pre-
service level (see for example DelLuca & Klinger, 2010; Volante & Fazio, 2007), recognizing
the inadequacy of teacher degree programs to sufficiently prepare future teachers in
assessment issues. Furthermore, research investigating in-service teachers’ assessment literacy
(see for example Dekker & Feijs, 2005; Plake, Impara & Fager, 1993) is limited and provides
no empirical evidence on how teachers’ competency in assessment may be improved.

Finally, although the formative purpose of assessment has been widely promoted
(Gipps, 1994; Stiggins, 1999; Shepard, 2000; Stobart, 2004; Popham, 2006) and the need for
assessment literate teachers, able to design and administer more than summative end-of-unit
tests (Green & Mantz, 2002; Shepard, 2000) has been highlighted, assessment research
literature has failed to impact teachers’ everyday assessment practice, which still appears to be
outcome - oriented (Earl & Katz, 2000; Lock & Munby, 2000). Most attempts that aim for
improvement in teachers’ assessment practice focus on training teachers in the use of
assessment strategies, recognized as beneficial to students’ outcomes (e.g., Black & Wiliam
2005; Black et al. 2006). However, until today, there has been no systematic empirical
evidence to describe in detail the skills related to effective assessment practice and how these
can be developed.

As this section has shown, achieving effective assessment practice appears as a
controversial issue in the literature. The need to define assessment skills, taking in mind the
process and the purposes of assessment, as described in the literature, is highlighted. Defining
the skills necessary for effective assessment practice to be achieved, could help us design
professional development programs, aiming for improving assessment practice. The present

study recognizes the importance of a professional development in enhancing the quality of
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teaching and learning in schools. Thus, the next section presents a review of the literature on

teacher professional development.
Teacher Training and Professional Development

Teacher training and professional development are considered important components
of any effort to create effective schools (Smith & O’Day, 1991). Even more today, there is a
wider recognition of the importance of professional development in equipping teachers to
meet the numerous challenges, faced by our educational systems and education in general
(Darling-Hammond, 2000; Guskey, 2003). Given the lack of research on professional
development with particular reference to assessment, this section will draw on literature
concerning teacher professional development in general, presenting the main approaches as
these are recognized in the literature.

Main Approaches to Teacher Professional Development

Teacher professional development is considered an essential mechanism for deepening
teachers’ content knowledge and developing their teaching practices in order to teach to high
standards (Borko, 2004). As a result, various systems and paradigms of professional
development appear in the literature.

Ingvarson (1998) refers to the traditional system of professional development, mostly
known as “in-service training”, by comparing it with the “standard-base system”. The first
system incorporates models of professional development in which an outsider - usually the
government, through its educational authorities- holds the control, defines the goals and
provides short period workshops. On the other hand, the second system incorporates models in
which professional bodies are in control and in which opportunities are clearly oriented to real
needs, identified by teachers themselves. Cochran-Smith and Lytle (2001) describe three
systems of professional development, which as they argue, co-exist in the educational setting;

each one of them representing a different theorization of how improvement in learning can be
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achieved. The first system, referred as “knowledge-for-practice”, is based on the assumption

that university-based researchers generate knowledge and theory for teachers to use in order to
improve their practice. The second system, “knowledge-in-practice”, rejects the idea of formal
knowledge and recognizes practical knowledge, suggesting that most essential teaching
knowledge is embedded in practice. The third system, “knowledge-of-practice”, also sees
practice as central but only when teachers reflect on it to learn more on effective teaching.

Among the various systems and paradigms employed in teacher education and
development, the Holistic or Reflective Approach (HA) and the Competency-Based Approach
(CBA) are the dominant approaches to teacher professional development (Zeichner, 1983).
Their main theoretical assumptions as well as their strengths and weaknesses are described
below.
The Holistic/Reflective Approach to Teacher Professional Development

The dominant approach in teacher professional development today is focused on
encouraging reflection of teaching practices, experiences, and beliefs (Golby & Viant, 2007).
The main argument of the reflective paradigm is that “theory often fails to inform practice
because the problems that arise in practice are generally neither caused by nor the result of
teachers’ lack of knowledge about theory” (Johnson, 1996, p. 766). Based on this argument,
reflection is seen as a way for teachers to develop informed practice while critically examining
their practices in the classroom.

A large part of the literature identifies the origins of the term to the work of Dewey
(1933) and Schon (1983; 1987; 1991). For Dewey (1933), reflection is seen as an active and
deliberate cognitive process, which incorporates underlying beliefs and knowledge. He defines
it as an action based on “the active, persistent and careful consideration of any belief or
supposed form of knowledge in the light of the grounds that support it” (p. 9). For Dewey,

reflection is associated with teacher professionalism, since through reflection teachers can
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replace mechanistic and routine action with scientifically approved alternatives. On the other

hand, for Schon (1983) reflection is an intuitive, personal, non-rational activity. Schon (1983)
suggests that we can engage in reflection in either by ‘reflecting on action’, after the
experience, or by ‘reflecting in action’, during the experience with the latter implying
conscious thinking and subsequent modification while still in action. His conceptualization
refers to a reflection which is inseparably associated with action. Indeed, for Schon (1987) it is
through this interaction of thinking and doing that teachers improve their skills. Thus,
knowledge is seen as the direct result of practice and not the type of knowledge that has been
based on scientific approaches, as Dewey argues. As Fendler (2003) sums up “these days the
meaning of professional reflection is riddled with tensions between Schon’s notion of
practitioner-based intuition, on the one hand, and Dewey’s notion of rational and scientific
thinking, on the other” (p. 19).

In this context, different attempts to define the concept of reflective practice based on
its components can also be recognized. van Manen (1977) viewed reflection as a comprised of
three elements: technical rationality, practical reflection, and critical reflection, while
Korthagen (2001) regards reflection as consisting of organized, rational, language-based
decision making processes that also include non-rational, gestalt type operations. Jay and
Johnson (2002) regard reflective practice as consisting of the three crucial steps of description,
comparison, and criticism.

Professional development in the context of reflective practice rests upon constructivist
theorizations of learning. Learning is seen as individually and socially constructed in an
integration of theory and action, whereas reality is seen as complex, multi-dimensional and
multi-faceted. The idea of a single set of correct and effective teaching practices is rejected
and professional development is directed towards more inclusive and teacher-involved

strategies. Teachers are encouraged to develop their personal theories, theorize what they
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practice and practice what they theorize (Kumaravadivelu, 2001). Emphasis is given on

approaches that involve reflective capabilities of observation, analysis, interpretation, and
decision-making, which enable teachers to critically review their teaching practice (Schon,
1983; Zeichner, 1987). Professional development takes amongst others the form of action
research (Sparks-Langer & Colton, 1991; Pugach & Johnson, 1990; Carr & Kemmis, 1986;
Zeichner, 1986) and professional learning communities (McLaughlin & Talbert, 2006). In
addition, it involves making use of readings of journal writings, observation notes, transcribed
conversations, videotaped analyses, and self-regulations (Cornford, 2002).

However, the holistic/reflective approach to teacher professional development has
received extensive criticism. First, it has been argued that it is very difficult to define the
concept and the practice of reflection (Hatton & Smith, 1995) since contradictory
interpretations of the term exist (Cornford, 2002; Fendler, 2003). This has resulted in a
confusion on what teachers are supposed to reflect on and how an effective reflection can be
achieved. Another issue raised is that of problem identification. Effective reflective practice as
described in the literature is bound up with problem identification, since as Schon (1983)
states, “professional practice has at least as much to do with finding the problem as with
solving the problem found” (p. 18). However, in many cases teachers do not have the ability to
recognize what is wrong with their performance in the classroom, and use reflection to justify
their actions instead of critically examining them. In addition, it is argued that the over-
theorization of reflective practice as well as the assumption that teachers do not reflect unless
someone teaches them how, has reduced reflection to a set of techniques (Jay & Johnson,
2002). Thus, whereas teachers are encouraged to reflect on their practice, this reflection is
considered appropriate only when it satisfies the specific criteria set. Finally, whereas
reflection is promoted as a way to improve the quality of teacher performance in the classroom

there has been no clear connection between reflection and teacher effectiveness. Research



39
shows that reflective practices can have a positive impact on teachers’ job satisfaction,

teachers’ interpersonal relationships and sense of self-efficacy (Braun & Crumpler, 2004);
however, there is little empirical evidence to show that engagement in reflection will result in
better student outcomes (Cornford, 2002; Korthagen & Wubbles, 1995).

Reflection and critical thinking are, or should be, important elements in all aspects of
learning and performance. Yet critical thinking is necessary, but not sufficient (Ottesen, 2007),
since it needs to be based on a combination of both knowledge and skills. Knowledge and
skills well as the ability to act upon critical thinking are considered prerequisites of effective
reflective practice (Cornford, 2002).

Competency-Based Approach (CBA)

Concerns about teacher quality in light of new student demands, the changed nature of
the knowledge needed by teachers, and the balance between accountability and professional
autonomy (Korthagen &Wubbels, 1995; Day, 2002) have given rise to the question of using
competencies as a basis of teachers’ education.

Competency-based approaches to teacher education and professional development are
by no means recent (Whitty & Willmott, 1991). The development of competency-based
education can be traced back to the 1920s, when the drive for technical and rational
management systems first came into focus. However, the beginning of the ‘modern
competency movement’ can be located in the late 1960s and early 1970s (Adams, 1996), as a
result of various publications on competency-based organisational training and competency-
based teacher education in the United States (Popham, 1984; Biemans, Nieuwenhuis, Poell,
Mulder, & Wesselink, 2004). Back then, competency-based teacher education relied on a
behaviourist model of training and learning with an emphasis on the “ability to demonstrate
knowledge”. The idea was that concrete, observable, behavioral criteria could serve as the

basis for teacher training (Korthagen, 2004). However, many have criticized the focus on
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teacher competencies understood as behaviours for favoring those instrumental aspects of

teaching that can be subjected to tests of immediate use and applicability. In the recent
competency-based movement, a holistic approach is put forward. Competence is regarded as
the possession and development of integrated skills, knowledge, appropriate attitudes and
experience for the successful performance of one’s life roles (Popham, 1984; Korthagen,
2004).

The Competency-based approach (CBA) to professional development recognizes
teachers’ competencies as a determining factor of effective teaching and learning. In such a
paradigm, teacher professional development takes the form of professional skills development.
The basic assumption rests on the belief that if a teacher holds adequate knowledge and skills,
this adequacy will be reflected on his or her practice and subsequently on the effectiveness of
his or her teaching. Sparks and Loucks-Horsley (1990) identified a number of important
assumptions, inherent in the training model. Two of these assumptions are: 1) there are
behaviors and techniques worthy of replication by teachers in the classroom, and 2) teacher-
education students and teachers can learn or change their behaviors to replicate these
techniques in their classrooms. The argument in favor of competency-based approaches to
professional development focuses on the validity and reliability of assessment practices, on
quality assurance, transparency, accountability and also on addressing skills shortages in the
workforce (Oberski & McNally, 2007). It is argued that competency statements improve
standards by outlining the requirements of teachers through specific statements of required
knowledge, skills and attitudes. According to Whitty and Willmott (1991) competency-based
approaches to education help to understand better teacher education, provide a clearer role for
schools/ colleges in the training process, clarify what beginning teachers can do, and finally

enable teacher students to set clearer goals.
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Professional development programs, deriving from the competency-based approach on

professional development, tend to have a training character (Whitty & Whillmott, 1991).
These programs are relatively short term, involving teachers in several hours or several days
of workshops, with limited follow-up activities. They are underlined by the assumption that an
effective teacher must possess a list of competencies, which can be obtained by his or her
participation in training courses. Since the middle of the 20" century, the competency-based
approach has resulted in numerous training sessions, aiming at improving teachers’ knowledge
and skills. This kind of professional development views learning as knowledge transmission
and assumes a linear effect of professional competencies on professional practice. In other
words, it argues that there are behaviors and techniques that are worthy of replication by
teachers in the classroom (Sparks & Loucks-Horsley, 1990). Thus, various lists of strategies
have been developed by experts (Sprinthall, Reiman, & Thies-Sprinthall, 1996) which are
highly explicit (e.g., how to greet students / praise / ask high level questions) and teachers are
expected to master these skills. These lists of competencies or standards of teaching seem to
be supported by policy-makers (Becker, Kennedy & Hundersmarck, 2003).

However, strong arguments against the use of competence statements have been put
forward (Barnett, 1994; Stronach et al, 1994; Humes, 2001). Essentially, the arguments
against the use of competencies focus on the idea that in an attempt to ensure sufficient
validity and reliability in the assessment of the teachers, the long detailed lists of skills, which
were formulated gradually, resulted in a kind of fragmentation of teacher’s role (Hattam &
Smyth, 1995; Louden & Wallace, 1993). The competencies set, breaks down what is
essentially a continuous process; whereas, putting the bits together does not necessarily
describe what it means to teach or be a teacher. Thus, using competencies to describe teachers’
work is possible to encourage reproductive rather than transformative teaching (e.g. Porter,

Rizvi, Knight, & Lingard, 1992). Another argument is that the lists include a variety of
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isolated skills, which cannot be covered thoroughly, no matter how long the training program

is. In addition, the view of practice as a “container” (Lave, 1993) has been criticized for
separating practice from content (McDermott, 1993), therefore, assuming that content,
meaning professional skill, is de-contextualized and can be taught over professional
development courses and can later on be applied on the appropriate “container”. In more
simplistic terms, it is assumed that teachers can be taught the necessary teaching skills outside
their workplace and return afterwards to successfully implement them; this way ignoring the
school-context in which these skills are to be applied. However, not taking into consideration
the specific educational context of teachers may reduce the interest and affect the will and the
efforts of the teachers to improve.

Another argument against the competency-based approach is the rather mechanistic
procedure of implementing the prescribed guidance for each kind of teacher behavior, which
does not allow teachers’ critical and creative thinking to be expanded. Moreover, evaluations
of the CBA approach suggest that although this approach has always acknowledged the need
for flexibility in how the methods are applied in the classroom, yet the training itself does not
encourage such flexibility (Sprinthall, Reiman, & Thies-Sprinthall, 1996). Finally, another
argument against competency-based approaches is the fact that their effectiveness, in relation
to student achievement, has not been scientifically supported. Whereas, research on the short-
term impact of CBA has shown that student achievement does improve (Walberg, 1986), the
long-term effects of this approach are rather questionable (Cohen & Ball, 1999; Richardson &
Anders, 1994). For example, in a four-year study of a very popular staff development
program, developed and conducted by Madeleine Hunter, which trained teachers in a
structured approach to instruction, Stallings & Krasavage (1986) found that the program’s

effects on student achievement were minimal.
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A distinctive feature of the competency-based professional development theory is the

stages through which skills develop. Indeed, the process of learning to teach, the skills
involved as well as the changes that a teacher experiences during this process are a common
theme of discussion in the area of professional development. A brief review of the associated
theories of professional stage development is presented next.
Developmental Stages and Professional Development

Dominant models of how people develop expert skill in professions (see Berliner,
1994; Billet, 2001; Sternberg et al., 2000) share some common characteristics. Based on a
traditional view of professional skills as a set of fixed attributes, these models suggest fixed
sequences of stages, representing successively higher levels of knowledge and skill
acquisition. Even though there are differences in the number as well as the nature of each
stage across the various models, as Feiman-Nemser and Remillard (1996) argue the tendency
is to suggest “ an initial stage of survival and discovery, a second stage of experimentation and
consolidation, and a third stage of mastery and stabilization” (p.66). For example, Katz’s
model (1972) identifies four in-service teachers’ development stages. During the first stage of
Survival, teachers question their personal and professional competence as well as their desire
to teach and have little understanding of their students’ needs. The second stage is that of
consolidation, during which teachers begin to focus on instruction and the needs of individual
students. It is not until the third stage, the renewal stage, where teachers become competent in
the practice of teaching students and begin to search for alternative and more effective
teaching practices. The final stage of maturity occurs when teachers begin to ask deeper and
more abstract questions about the philosophy of teaching and the impact it may have on both
in and out the school settings. Similar models of pre- and in-service developmental stages also

exist (i.e., Fuller & Bown, 1975; Kagan, 1992).
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However, the conceptualization of skill development, as an accumulation of a defined

body of knowledge and skills, has received extensive questioning (e.g., Ball & Cohen, 1999;
Billet, 2001; Borko & Putman, 1996; Dall’ Alba & Sandberg, 1996; 2006). The first critique is
that the existence of strong generalized processing ability alone is not a sufficient quality for
successful performance. Indeed, various studies (Ceci & Liker, 1986; Schraagen, 1993;
Stevenson, 1996; Voss, Tyler, & Yengo, 1983) have provided evidence of the significant role
of domain-specific knowledge in complex thinking, rather than general procedures. Billet
(2001) attempts to illustrate the interdependence in the relationship between cognitive
activities and the social world and identifies six bases from the cognitive literature. First, the
domain-specificity of expertise is associated with social practice. Second, the knowledge
constructed through problem solving is focused on overcoming barriers set in the social world.
Third, the accumulation of procedures and concepts is the result of ongoing engagement with
socially-determined tasks. Fourth, transfer is socially and culturally constructed. Fifth,
individuals’ efforts are relational to social practice, with some tasks demanding more effort
than others. And finally, socially determined dispositional factors are related to cognitive
structures and activities. Indeed, the container view of practice (Lave, 1993) decontextualizes
professional practice and separates professionals from their activities and the situation in
which they practice. However, as Dall’ Alba and Sandberg (2006) argue practice is not a fixed
or static container but has a rather a dynamic nature. As a result, practice varies across
contexts, as does what is recognized as skillful performance in each context (Billet, 2001,
Borko et al., 1997).

Another critique of stage models refers to the stepwise character of stage progression.
As the Dall” Alba and Sandberg’s (2006) meta-analysis illustrates, stepwise progression has
been assumed without the support of empirical evidence obtained over extended periods of

time. In addition, Huberman’s (1989) study of teachers’ professional life cycle demonstrates a
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range of development trajectories, which challenges the possibility of a fixed sequence of

professional development. Other studies (eg. Dall’ Alba, 2004; Ollis, Macpherson & Collins,
2006; Sanberg, 1994) also raise questions concerning the stepwise development of
professional skills. Furthermore, it is argued that stage models lack clarity about what is being
developed, at each developmental stage (Dall’ Alba & Sandberg, 2006). Indeed, stage models
define developmental stages without making clear what each stage entails; this making the
promotion of skill development even more difficult, since skillful performance is not defined
and thus is difficult to be encouraged.

When compared with previous models, the Dreyfus model (1986) advances our
understanding of skill development and addresses some of the critiques mentioned above.
Indeed, the Dreyfus model is considered as one of the most advanced and influential models of
skill acquisition. The model was proposed by Hubert and Stuart Dreyfus and it was based on
their study of chess players, air force pilots, and army tank drivers and commanders (Dreyfus
& Dreyfus, 1986). Working in the field of artificial intelligence, the two professors challenged
the dominant view of human skill development as explicit rule-following in order to perform a
task. On the contrary, their model is developmental and based on situated performance and
experiential learning (Benner, 2004). According to the Dreyfus model, practitioners learn
within the context of practice and develop their skills according to a progression through five
skill levels: a) novice, b) advanced beginner, c) competent, d) proficient, and finally e) expert.
At the first level, novices apply explicit context-free rules, instructed by others in order to
respond to a given situation or objective. As they proceed to the advanced beginner level,
practitioners have already acquired practical experience that allows them to also apply
context-specific rules. At the competent level, practitioners are able to choose a plan, goals
and strategies for when and how to apply rules and procedures; however still in a detached and

deliberate way. This changes as the practitioners reach the proficient level; at this level,
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practitioners use previous experience to intuitively assess each new situation. Practitioners,

who reach the final level, are considered experts. Their skills are based on deep situational
experience, acquired through involvement in a specific skill domain for extended periods.
However, not all practitioners manage to reach this level of expertise.

As Dall’ Alba and Sandberg (2006) argue the model extends previous models as it
recognizes the importance of context for professional skills as well as the importance of
experience in practical work situations, for advanced skill levels to be achieved. They continue
by adding that in the Dreyfus model only those at lower skill levels approach each situation in
a detached and deliberate way, whereas practitioners at more advanced levels approach each
new situation intuitively. Although extremely influential, the Dreyfus model has also been
widely criticized mainly for its inadequacy to reveal differentiation within one stage (Borko et
al., 2000; Sandberg, 1994; 2000; Dall’ Alba & Sandberg, 2006), even though empirical
evidences support such a claim (Livingston & Borko, 1989; Engestrom & Miettinen, 1999).
Another inadequacy recognized is that the model fails to provide empirical evidence of the
stepwise progression of skill development (Dall’ Alba & Sandberg, 2006).

As the review of the literature has shown, the inability of both the holistic and the
competency-based approaches to provide adequate evidence of their positive effect on
teaching and learning has turned the attention of the professional development community to
alternative theoretical paths. In this context, the Dynamic Integrated Approach was proposed.

The Dynamic Integrated Approach (DIA) to Teacher Professional Development

Both prevalent paradigms of professional development presented above have been
criticized extensively. There is little empirical evidence to support the effectiveness of
reflective or competency based approaches in promoting effective teaching, with advantages
and disadvantages recognized in both approaches. In addition, research on teacher training and

EER has been conducted apart from and without much reference to one another. Few
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researchers of teacher training methods rationalize their selection of teaching skills in terms of

EER, and very few evaluate the impact of teacher professional development on student
learning. Taking this into consideration a Dynamic Integrated Approach (DIA) was recently
proposed (Creemers & Kyriakides, 2012).

Theoretical and methodological advances in Educational Effectiveness Research
(EER) and more specifically, the dynamic model of educational effectiveness (Creemers &
Kyriakides, 2008) set the framework upon which the DIA is based. The dynamic model is
established in a way that helps policy makers and practitioners improve educational practice
by encouraging rational decision-making, concerning the optimal fit of the factors within the
model and the present situation of the factors in the schools or educational systems. The DIA
was, therefore, developed in an effort to facilitate the use of the model for improvement
purposes.

The Dynamic Integrated Approach is based on the assumption that teacher
improvement efforts should aim at the development of teaching skills, which relate to positive
student outcomes. It is argued that teacher training and professional development should be
focused on how to address specific groupings of teacher factors in relation to student learning
rather than to an isolated teaching factor (as proposed by the CBA) or to the whole range of
teacher factors (as implied by the HA), without considering the professional needs of student
teachers and teachers. Therefore, the DIA lies between the two dominant approaches (i.e., the
CBA and the HA) and aims to overcome their main weaknesses. Particularly, the dynamic
dimension of this approach is attributed to the fact that its content derives from the grouping of
teaching skills included in the dynamic model, and it is differentiated to meet the needs and
priorities of teachers at each developmental stage. The integrated dimension of this approach
is also attributed to the fact that, although the content of DIA refers to teaching skills that were

found to be positively related with student achievement, the participants are also engaged into
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systematic and guided critical reflection on their teaching practices. The main steps of the

DIA, as well as the assumptions upon which each step is based on are presented next.
The Main Steps of the DIA

This section demonstrates the basic steps needed in order to develop a DIA to teacher
professional development. During this process each teacher is expected to develop his/her own
strategies and action plans for improvement. Therefore, a teacher is treated as being
responsible for designing and implementing his/her own improvement strategies and action
plans. However, at the same time the DIA acknowledges that support needs to be provided in
order for teachers to be able to achieve improvement. Therefore, an external team, the
Advisory and Research Team (A&RTeam), as Creemers, Kyriakides and Antoniou (2013)
name it, is necessary in order to provide technical expertise as well as available knowledge-
base on improvement of teaching factors. In addition, teachers are encouraged to use other
available resources within and outside the school.

Step 1: Identify needs and priorities for improvement through empirical
investigation. The first step of the proposed approach is based on the assumption that teacher
improvement efforts should refer to the development of teaching skills related to student
outcomes. The DIA suggests that evaluation data are required in order to identify the needs of
each teacher participating in the improvement project. Thus, in any effort to train teachers, an
initial evaluation of their teaching skills should be conducted in order to investigate the extent
to which they possess certain teaching skills, whilst identifying their needs and priorities for
improvement. The results of the initial evaluation will provide suggestions for the content of
training, which are required for different groups of teachers, in order for the training to
correspond to the professional needs and proximal development of each group of teachers, as

denoted by their own stage of teaching skills.
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Step 2: Provide guidelines for improvement: The role of the A&RTeam. The

second step relates to the provision of appropriate material and specific guidelines for
designing their improvement action plans. The A&RTeam is expected to support and guide
teachers’ improvement efforts by providing supporting literature, research findings as well as
clear instructions, related to the area on which each group should concentrate for
improvement. Teachers are expected to adopt and customise the provided guidelines to the
specific context of their classroom and develop their own action plan for improvement,
following the guidelines provided by the A&RTeam.

Step 3: Establish formative evaluation mechanism. The next step of the teacher
professional development programme, based on the grouping of the factors of the dynamic
model, comprises the establishment of formative evaluation procedures. The formative
evaluation procedures involve: the identification of the learning goals, intentions or outcomes,
and criteria for achieving them; the provision of effective, timely feedback to enable teachers
advance their learning; the active involvement of teachers in their own learning, and lastly
teachers responding to identified learning needs and priorities by improving their teaching
skills.

Step 4: Establish summative evaluation mechanism. The final step of a DIA
professional development programme is the establishment of a summative evaluation
mechanism. The DIA suggests that summative evaluation is necessary in order to identify the
overall impact of the programme on the development of teachers’ skills and its indirect effect
on student learning. The results of the summative evaluation will assist in measuring the
effectiveness of this approach and allow subsequent decisions to be made regarding the
continuity of the programme. This implies that at the end of the school year, teaching skills

and student outcomes should be measured.
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As the above description of the DIA suggests a measurement of teachers’ skills is

necessary in order for appropriate professional development programmes to be designed. The
dynamic model of EER, based on which the DIA was developed, acknowledges effectiveness
factors as multidimensional constructs and proposes a measurement framework upon which
each effectiveness factor can be measured. Given the focus of this study on classroom
assessment, a description of how the measurement framework proposed in the dynamic model
applies for the factor of classroom assessment follows.

The model suggests the measurement of each factor by using five dimensions of
frequency, focus, stage, quality and differentiation. The frequency dimension is a quantitative
way to measure the functioning of each factor and refers to the quantity of a classroom
assessment related activity that is present in a classroom. For example, frequency can be
measured in terms of the number of assessment tasks teachers administer to students. On the
other hand, the remaining four dimensions examine qualitative characteristics of classroom
assessment. More specifically, focus is measured by looking at the ability of a teacher to use
different ways of measuring student skills rather than using only one technique (Rao, Collins
& DiCarlo, 2002). It also is important to examine whether the teacher makes more than one
use of the information she/he collects (e.g., identify needs of students, conducting self-
evaluation, adopting his/her long-term planning, using evaluation tasks as a starting point for
teaching) (Black & Wiliam, 1998). The stage dimension is measured by investigating the
period at which the evaluation tasks take place (e.g., at the beginning, during, and at the end of
a lesson/unit of lessons) and the time lapse between collecting information, recording the
results, reporting the results to students and parents, and using them for planning lessons.
Quiality is measured by looking at the properties of the evaluation instruments used by the
teacher, such as the different forms of validity, the internal and external reliability, the

practicality, and the extent to which the instruments cover the teaching content (Cronbach,
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1990). The type of feedback the teacher gives to his/her students and the way students use the

teacher feedback is also examined. Finally, differentiation in relation to the extent to which
teachers use different techniques for measuring student needs and/or different ways to provide
feedback to different groups of students by taking into account their background and personal
characteristics is examined. Using this measurement framework implies that the factor of
classroom assessment should not only be examined by measuring how frequently the factor is
present (i.e., through a quantitative perspective) but also by investigating specific aspects of
the way the factor is functioning (i.e., looking at qualitative characteristics of the functioning
of the factor).

Summarily, the DIA rests on the assertion that neither competence nor reflection
should be ignored if effective professional development is to be achieved. The potential of
overcoming the apparent disadvantages, resulting from the competency-holistic dichotomy as
well as research findings that support the effectiveness of such an approach in relation to
student outcomes (Antoniou, 2009), lie behind the decision to further examine the
effectiveness of the DIA. Support of its effectiveness on the development of general teaching
skills has been provided (Creemers, Kyriakides & Antoniou, 2013), however, given the focus
of the present study on assessment, it was considered necessary to examine whether the DIA
can also have a positive impact when assessment skills are in focus. Although the DIA has
been found more effective than the holistic approach, more research is required in order to
examine its effectiveness in comparison to the competency-based approach. In order to do so,
a theoretical framework for measuring teacher assessment skills was developed and is
presented next.

A framework for Investigating Classroom Assessment
Recognizing the need for a comprehensive framework based on which skills associated

with classroom assessment can be defined and measured, a framework based on the process
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and the purposes of assessment, as these are described in the literature, was developed. The

proposed framework takes into account the dynamic nature of assessment; thereby, skills that
are associated with each phase of assessment are examined. In addition, assessment skills are
defined and measured in relation to teachers’ ability to use specific assessment techniques in
order to measure different learning outcomes in mathematics. Traditional as well as alternative
assessment techniques are taken into consideration, since the literature supports the use of a
combination of assessment techniques to assess student learning (Suurtamm et al., 2010).
Moreover, a measurement framework developed within the field of Educational Effectiveness
Research (EER) is adopted and both quantitative and qualitative characteristics of the
assessment process are taken into account. Finally, teachers’ skills to use assessment results
for formative purposes are taken into consideration. Each aspect of the framework is described
below.
a) Main Phases of the Assessment Process

As previously mentioned, classroom assessment is frequently presented in the
literature as a cycle, subdivided into a number of phases (e.g., Calfee & Masuda, 1997,
National Council of Teachers of Mathematics [NCTM], 1995), most commonly these being:
planning, gathering and interpreting evidence and use of results. Other important and
distinctive aspects of the process, such as the construction of assessment tools (De Lange,
1993), assessment administration (Shepard, 2007), recording of assessment information
(Kroeger & Cardy, 2006) and communicating assessment results (Stiggins, 2004) are also
discussed in the literature. The literature highlights the dynamic relationship among the
various phases of the assessment process (Black &Wiliam, 2009). In order to measure
teachers’ assessment skills, this study takes into account the four main phases of the
assessment cycle as these have been presented earlier (see Figure 1). The division of the

assessment process in particular phases is done in order to make sure that each aspect of
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assessment practice is taken into account in measuring teacher skills. This division also helps

us test the validity of the instrument, measuring assessment skills.

Planning/construction of tools

/7N

Reporting Assessment administration

A

Recording

Figure 1. The assessment cycle illustrating the phases of assessment

These four phases are based on the assumption that effective teachers should make
sure that: (i) appropriate assessment instruments are used to collect valid and reliable data,( ii)
appropriate procedures in administering these instruments are followed, (iii) the data emerged
from assessment are analyzed and recorded in an efficient way and without losing important
information, and (iv) the results of assessment are reported to parents and students and help
them take decisions on how support to students can be provided in order to improve their

learning outcomes.

b) Assessment Techniques

Assessment techniques hold an important role in ensuring the quality and effectiveness
of assessment, since they usually have an influence on how and what students learn. Current
thinking in assessment also recognizes that a variety of assessment strategies needs to be
employed, as learning is multidimensional and cannot be adequately measured by one

instrument (Brookhart, 2003; Gipps, 1994). Therefore, teachers are encouraged to use a



54
variety of assessment strategies to provide students with multiple opportunities to show what

they know and can do and to further provide insights into students’ thinking (Moss, 2003;
Shepard, 2001).

Choosing an assessment technique depends on the target to be assessed, since student
achievement in relation to certain targets can be more appropriately measured by using
specific techniques (Stiggins, 1992). For example, assessment of students’ skills in oral
communication requires the use of assessment techniques rather than the use of written tests.
In addition, the use of a variety of techniques allows students to demonstrate different types of
learning. This stands especially in the case of mathematics, since current views of effective
mathematic instruction value the complexity of mathematics (Boaler, 2008) and require
teachers to be able to use a variety of techniques to assess students’ conceptual understanding
as well as their problem-solving and reasoning abilities (Suurtamm et al., 2010). Given the
development of alternative assessment methods as well as the re-conceptualization of existing
traditional methods (Green & Mantz, 2002), it was considered necessary to examine
assessment skills in relation to the four most common types of assessment techniques: a)
written assessment, b) oral assessment, c) observation and d) performance assessment. For
example, it was examined whether different types of written questions were included in
teacher tests in order to examine the quality dimension of written assessment. The frequency
of the use of formal and/or informal oral assessment to measure student achievement in

mathematics was also examined.

¢) Measurement Dimensions
Given that the Dynamic model of EER described treats teacher assessment as a factor
associated with student achievement, it was considered relevant to take into account the

measurement framework, proposed in measuring assessment skills. Specifically, the following
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five dimensions used in the model to measure the functioning of each classroom factor were

used: a) frequency, b) focus, c) stage, d) quality and e) differentiation. A description of the
five dimensions and how these apply to the factor of assessment was provided earlier. It is
important to note that these dimensions contribute to the effects that a characteristic of an
effective teacher is expected to have on student outcome measures (Creemers & Kyriakides,
2008). Moreover, they help us describe, in a better way, the functioning of each characteristic
of effective teachers. Frequency is a quantitative way to measure the functioning of each
effectiveness characteristic, whereas the other four dimensions examine qualitative aspects of
each characteristic. In addition, the dimensions are not only important from a measurement
perspective but also, and even more, from a theoretical point of view. Actions of teachers,
associated with each effectiveness characteristic, can be understood from different
perspectives and not only by giving emphasis on the number of cases the actions occur in
teaching and assessing their students. Moreover, the use of these measurement dimensions
may help us develop strategies for improving assessment, since the feedback given to teachers
could refer not only to the quantitative but also to the qualitative characteristics of their
assessment practice.

Figure 2 shows the theoretical framework that was used in measuring teacher
assessment skills. Specifically, each of the four assessment phases was defined based on the
assessment knowledge and skills involved across the five dimensions of the dynamic model

and in relation to the four most common assessment techniques.
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Figure 2. A framework for measuring teacher assessment skills

Research Agenda

The review of the literature presented in this chapter suggests that assessment can be a
powerful force in supporting learning and also a mechanism for individual empowerment
(Broadfoot & Black, 2004). The recognition of assessment as a key lever for promoting
effective education has led to classroom assessment, being a centrepiece of various
educational improvement efforts. Although the formative purpose of assessment has been
widely promoted (Gipps, 1994; Popham, 2006; Shepard, 2000; Stiggins, 1999; Stobart, 2004)
and even though the need for assessment literate teachers, who are able to design and
administer more than summative end-of-unit tests (Green & Mantz, 2002; Shepard, 2000) is
further highlighted, assessment research literature has failed to impact teachers’ everyday
assessment practice, which still appears to be outcome - oriented (Earl & Katz, 2000;

Herman, Osmundson, Ayala, Schneider, & Timms, 2006; Lock & Munby, 2000).



57
Changing assessment practices is not a simple process, and some argue that it is more

difficult than changing other teaching practices (Borko et al., 2000; Earl & Katz, 2000). The
literature highlights the role of teacher training and professional development in any attempt to
change teachers’ classroom practices. Even though, a direct and clear cut relationship between
professional development and student improvement has been assumed, there is little empirical
evidence that supports the effectiveness of professional development approaches in promoting
effective teaching (Cochran-Smyth & Zeichner, 2005; Guskey & Sparks, 2004). Even more, in
the case of assessment targeted professional development there is inadequate solid empirical
evidence to describe the change in teachers’ actual assessment practice resulting from the
received professional development (Kyriakides & Kelly, 2003).

This can be partly attributed to the fact that teachers’ skills in assessment and how
these can be developed were not taken into consideration. The literature investigating
professional development in generic teaching skills reveals two dominant approaches; the
competency-based and the holistic approach, with advantages and disadvantages recognized in
both. Opposed to this classical dichotomy, the Dynamic Integrated Approach suggests a
combination of the two approaches in an attempt to overcome their main disadvantages.
Particularly, the DIA recognizes the need for a body of knowledge and skills, upon which
teachers can critically reflect. It also incorporates recent findings revealing the grouping of
effectiveness factors.

Based on the review of the literature, the present study makes the argument that
teacher skills in assessment must be examined, prior to any attempt to improve classroom
assessment practice. Drawing on research on classroom assessment and teacher developmental
theory (Berliner, 1994; Dall’ Alba & Sandberg, 2006), it examines whether developmental
stages can be identified when teachers’ assessment skills are under investigation. In addition,

given the evidence supporting that the Dynamic Integrated Approach is more effective than
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the Holistic Approach, in terms of bringing about improvement in teachers generic teaching

skills, this study attempts to move a step forward. Particularly, it examines whether the DIA
can also improve assessment skills and compares the effectiveness of the DIA approach, this
time, in relation to the Competency-based approach.

Summing up, this study concentrates on questions that still require further
investigation. Particularly, this research aims to investigate the following questions: (a) Can
teachers be classified in distinctive developmental stages based on their assessment skills? (b)
How can these stages be defined? (c) Do these stages describe overall assessment practice
across the four aspects of the assessment process or are there differentiations between each
aspect of assessment? (d) To which extent can teachers’ stages in assessment be associated
with student achievement? (e) Are teachers, who use more advanced types of behaviour, more
effective than those demonstrating the relatively easy types? And finally (f) Which of the two
professional development approaches has greater impact on the improvement of teachers’
assessment skills and on the learning outcomes of their students?

In order to provide answers to the questions stated, a two-phase research study was
conducted. The research design, the participants and the research methods for both phases of

the study are presented in the following chapter.
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CHAPTER 3

METHODOLOGY

This chapter presents the methodology used to examine the research questions set. It
describes the methodology adopted, detailing and justifying the research design employed. It
then describes in detail the processes of sampling and data collection with particular reference
to the data collection instruments used. The different phases of the study are presented and the
statistical techniques employed, during the analysis process are described. Finally, possible
limitations, related to the methodological design of the study, are discussed.

Research Design and Justification of the Methods Chosen

The study included two main phases. The first phase examined teacher skills in using
different techniques of assessment in mathematics and investigated whether teacher
assessment skills can be grouped into different developmental levels. The second phase of the
study aimed to examine the impact of two different professional development approaches on
teachers’ assessment skills and students’ achievement. Table 1 presents the study timeframe of
the study.
Phase 1

This study argues that prior to any attempt to improve classroom assessment practice
teacher skills in assessment must be examined. Thus, the first phase of the study investigated
the extent to which assessment skills can be grouped into different developmental stages. By
taking into account the theoretical framework and its dimensions presented in Chapter 2, a
teacher questionnaire was developed in order to measure teachers’ assessment skills. In
addition, the guestionnaire was designed to measure explanatory variables, such as gender and
years of experience. Details on how the questionnaire was developed are presented in the next

section.



Table 1.

Study timeframe
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May 2011 Questionnaire Pilot study
June 2011 Final version of the questionnaire
S September 2011 Teacher Questionnaire

Administration
Teacher Interviews
Stage investigation/identification

October 2011 Open invitation sent to participants
of the 1% phase
Formation of control group (n=
102) and experimental group
(n=76)
Random assignment of teachers of
the experimental group into two
groups

November 2011 Workshop session 1

Phase 2 Student pre-test administration

December 2011 Workshop session 2

January 2012 Workshop session 3

February 2012 Workshop session 4

March 2012 Workshop session 5

April 2012 Workshop session 6

May 2012 Workshop session 7
Teacher Questionnaire
Administration

May 2012

Teacher Interviews

Student post-test administration
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It is acknowledged that the choice of a questionnaire as the prime method of

investigation of teachers’ assessment skills raises questions concerning the validity of the data
gathered. As the framework described in Chapter 2 shows, the assessment process is
conceptualized as a four phased process. Given that assessment is not a one instance process
but an integral part of the teaching process, the use of a questionnaire was considered more
appropriate for measuring a wide range of assessment skills situated at different phases of
teacher’s practice. For example, skills related to the planning and construction phase cannot be
measured during a class observation, since teachers usually construct their assessment
instruments outside the classroom; perhaps even at home. In addition, whereas assessment
administration takes place during classroom instruction, classroom observation would have
given us just a part of the picture; for example, a teacher may use performance assessment to
assess his/her students, but he/she may not have used it on that particular day. Furthermore,
using classroom observation would have not allowed us to measure skills related to the
recording or the reporting of data, since once again these phases usually take place outside the
classroom. Moreover, to measure teacher skills in administering assessment tasks, a large
number of lessons per teacher have to be observed, since a significant percentage of teachers
offer assessment tasks only at the end of a unit or series of lessons; it is therefore unlikely to
collect data on teacher skills in assessment, unless a variety of lessons of each teacher is
observed. Although the limitations of collecting data through teacher self-reports is
acknowledged, it was not feasible to conduct a very big number of observations to ensure
generalisability of the data. Document analysis could have been used to overcome some of the
limitations mentioned; however, acquiring access to teacher and student data is not an easy
task and confidentiality issues are raised. Finally, the large sample population needed, acted as

a restriction for the use of teacher interviews as a primary method of data collection.
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For the reasons described above, a questionnaire was used as the primary source of

data, whereas interviews were used as a secondary source in order to examine the internal
validity of the study. In order to minimize potential reporting bias, a big population was used
to gather data. In addition, a pilot study (see next section) was conducted in order to ensure
that the terminology used in the measures was clear and understandable and that teachers were
able to consistently interpret what information the measures requested (Ball & Rowan, 2004).
At this point, it is important to note that teachers were asked to complete the questionnaire
eponymously. Whereas this might be considered as a thread to the authenticity of the
responses, it was considered necessary in order to be able to identify teachers’ needs and
adjust the professional development program accordingly. In addition, anonymous
administration of the questionnaire would not have allowed us to compare initial and final
teacher data in order to examine improvement of teacher assessment skills. The fact that the
participants were teachers who showed a special interest in improving their assessment skills
and also that they were informed that the questionnaire data will be the base for the design of
the professional development program to follow, increases the possibility that teachers were
sincere in their responses.
Phase 2

The analysis of the data deriving from the first phase of the study showed that when
teacher skills in assessment are measured, four developmental stages can be identified. Details
on the analysis of the data from the first phase are provided later. Based on this finding, a
decision was taken to investigate the effectiveness of different professional development
approaches in bringing about improvement in teachers’ assessment skills and students’
achievement. The second phase of the study adopted an experimental design based on a
multiple-treatment research methodology. This second phase served two main purposes: a) to

test the generezability of the results of the first phase and b) to examine the effectiveness of
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two different approaches to professional development in yielding improvement in teachers’

assessment skills and students’ achievement.

Experimental research is considered appropriate when searching for cause-effect
relationships, where changes in an independent variable produce changes in dependent
variables (Cohen, Manion & Morrison, 2007). Especially in the field of EER, it is argued that
when correctly implemented, the randomized controlled experiment is a powerful design for
detecting treatment effects of interventions (Creemers, Kyriakides & Sammons, 2010). During
the second phase of the study, the professional development offered was considered as the
main independent variable and it was examined whether this variable had an effect on a)
teachers’ assessment practice and b) student achievement.

Given that the first phase of the study involved the evaluation of teachers’ assessment
skills, during the second phase of the study, the four developmental stages identified are used
to randomly allocate teachers, who agreed to participate in the second phase of the study, into
two even intervention groups. The first group employed the Dynamic Integrated Approach
(D1A), whereas the second group employed the Competency-Based Approach (CBA) (see
Chapter 2). Teachers of the DIA group received differentiated training on specific assessment
skills, related to their developmental stage. On the other hand, in the CBA group, no
differentiation of content based on teachers’ developmental stage was applied. As a result, all
teachers of this group, despite their developmental stage, received the same training in
classroom assessment; this training addressing assessment skills recognized across all four
stages. Teachers, who did not attend any INSET course, were treated as members of the
control group. A detailed description of each intervention is presented later in this chapter.

Figure 3 presents the research design employed.



Stage 1 Stage 2 Stage 3 Stage 4
RO; X O, RO; X O, RO; X O, RO; X 0O,
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R: Teachers randomly assigned to groups

O1: Initial Measurement of assessment skills and student outcomes
O,. Final Measurement of assessment skills and student outcomes
X: Intervention based on the Dynamic Integrated Approach

Y: Intervention based on the Competency-based Approach

Figure 3. True experimental pretest-post-test control group design

As the figure above shows, participating teachers were assigned to developmental
stages, according to the results of their assessment skills evaluation (Stage 1, Stage 2, Stage 3
and Stage 4). Then, the teachers of each stage were randomly assigned into the two groups
(R). The teachers of DIA group received differentiated training, corresponding to their
developmental stage (X). The teachers of the CBA group received training, covering
assessment skills recognized across all four stages (). Teachers of the control group received
no training. For all three groups, two outcome measures were used: assessment skills and
student learning outcomes in mathematics. These were evaluated both at the beginning (O;)
and at the end (O,) of the interventions.

Research Instruments

In order to examine the research questions, data concerning teachers’ assessment skills
as well as student performance in mathematics were collected. The instruments used were a)
teacher questionnaire, b) teacher interviews and c) student tests in mathematics. Particularly,

the same teacher questionnaire was used during Phase 1 as well as during the pre and post
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measurement periods of Phase 2 of the study in order to investigate teachers’ assessment

skills. Teacher interviews were conducted both in phase 1 and 2 of the study in order to
examine the validity of the questionnaire data. Finally, student tests were used during phase 2
of the study in order to provide data concerning the impact of the intervention on student
achievement. The instruments used are described in more detail next.
Teacher Questionnaire

By taking into account the theoretical framework and its dimensions presented in
Chapter 2, a teacher questionnaire was developed in order to measure teachers’ assessment
skills (see Appendix A). In order to construct the questionnaire, a specification table was first
created (see Appendix B). The specification table was used in order to help us define how the
various aspects of the assessment process (assessment phases, assessment techniques and
measurement dimensions) will be addressed in order for skills, across all aspects to be
measured. For example, in order to examine the focus dimension of the administration aspect
for all four assessment techniques, items concerning the purposes of record keeping, whether
the recording was for an individual student or a group of students, as well as the type of
recording notes (specific/general/general trend) were created. The specification table was also
used in order to help us categorize the questionnaire items. The items created guided the
questionnaire development and later the compilation of the final version of the questionnaire.

The questionnaire consisted of five parts. In part A, teachers were asked to provide
information related to their background characteristics (e.g. gender, position, years of
experience etc.). In the next four parts (i.e. B, C, D and E), teachers were asked to indicate the
extent to which they behave in a certain way, during mathematics teaching in their classroom.
A Likert type scale was used to collect data. Teachers were asked to indicate the degree to
which they behave in a certain way, by indicating a number from 1 (rarely/never) to 5(very

often/always). In more detail, part B consisted of 14 statements, examining teacher behaviour
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in relation to the use of written assessment. For example, teachers were asked to indicate how

frequently they use ready-made tests and whether they take in mind their students’ abilities
when constructing written assessment items. Part C consisted of 8 statements, examining
teacher behaviour in relation to the use of oral assessment. For example, in this section
teachers were asked to indicate how frequently they use oral assessment in order to assess
their students in mathematics as well as how they behave when a student has difficulty in
answering a question. Part D consisted of 9 statements, which examined teacher behaviour in
relation to the use of observation and performance assessment. For example, teachers were
asked to indicate how often they decide in advance which students to assess through
systematic observation, how often they use performance assessment to assess students’ skills,
such as the use of the compass, and how often they use observation to assess the procedure a
student follows to solve a problem. The last part of the questionnaire, part E addressed
specifically the recording and reporting of assessment results. This section included 22
statements. For example, teachers were asked to indicate how often they keep records for each
assessment technique and how often during reporting to parents they refer to the child’s
performance, in relation to his/her classroom’s level.

In more detail, each assessment technique was examined in relation to the four
aspects of the assessment process (construction, administration, recording and reporting). For
each aspect of the assessment process, each of the five dimensions (frequency, focus, stage,
quality and differentiation) was applied. For example, in order to measure the quality
dimension of the construction of written assessment, question 3 in part B asked teachers to
indicate whether they include process questions in their written tests; whereas, question 8 in
the same part asked whether a specification table is created, before developing a written test.

Similarly, question 7 in part B item was used to measure the differentiation dimension of oral
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assessment administration: “All students have the same amount of time available to answer the

oral question I ask”.

A pilot study was conducted in June 2010 in order to to ensure that the terminology
used in the measures was clear and understandable (Ball & Rowan, 2004). The pilot study
involved the administration of the questionnaire to 12 teachers, followed by a personal
interview by the researcher. The pilot study revealed only minor remarks concerning the
layout of the instrument (i.e. spacing, indentation), as well as difficulties in understanding
some statements such as the following: “The written tests | use include questions / activities
that are related with each other” (B7). In order to improve this item, the following sentence
was added “i.e. students are required to do operations and then create a graph based on their
answers”. All remarks were taken into consideration and the final form of the questionnaire
was developed.

Teacher Interviews

In addition to the questionnaire described above, semi- structured interviews were used
in order to match responses with the questionnaire and ensure the internal validity of the
results. It is generally acknowledged that interviews provide contexts where participants can
ask for clarification, elaborate on ideas, and explain perspectives in their own words. Thus, by
using interviews it was feasible to examine whether there was consistency between teachers’
responses to the questionnaire items and their responses to the interview questions. Semi-
structured interviews were considered more appropriate, since this type of interviews allows
us to collect detailed information concerning specific topics (Cohen, Manion & Morrison,
2007).

First an interview guide was created (see Appendix C). The interview guide included a
list of key themes, issues, and questions to be covered. The first two questions were general.

Question A asked teachers to share their opinion on student assessment, to identify prospects
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for improvement and more specifically to share their expectations for a professional

development program on assessment. Question B asked teachers to indicate the techniques
they usually use to assess students in mathematics. Then next four questions were open-ended
and were related to the four phases of the assessment process (i.e. construction, administration,
recording and reporting). These questions allowed the interviewees to talk freely in relation to
their assessment practice across the four assessment phases. Thus, it was feasible to get the
responses the individuals gave spontaneously, while avoiding the bias that may result from
close —ended questions (Foddy, 1993). A checklist of key themes was available for each
question and the interviewer checked each theme covered in the interviewee’s response. In
case that the interviewee did not refer to some of the key themes included in the checklist,
supplementary questions were available for each of the four questions. These were used to
draw more information from the respondent in cases where further elaboration was considered
necessary. In cases where the responses to the open-ended and supplementary questions did
not address all key themes, close-ended questions were used in order to cover all themes on
the checklist. This procedure allowed us to gather in-depth evidence of teacher assessment
practice. A more specific description of the interview guide follows.

Question 1 asked teacher which procedures they usually follow to construct an
assessment tool. The checklist for this question included the following key issues: time spent
in the construction, type of questions (product / process), type of questions (objective /
multiple choice / fill in / short answer / true-false /open-ended / coupling/ interpretive /
layout), construction period, level of difficulty of questions, content representativeness and
differentiation based on students and/or objective. In addition, two supplementary questions
were provided. Question 1a asked teachers to describe in detail the way they work in order to
construct an assessment tool, whereas question 2a asked them whether they consider written

assessment to be inappropriate for the assessment of specific students or specific objectives
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and finally, how they behave in such occasions. Question 2 asked teachers to describe their

behavior during the administration of an assessment. The checklist for this question included
the following key issues: frequency of administration of each technique, queries of students /
clarifications, individual / group administration, type of guidelines (general / specific),
administration period (beginning of a unit / end of a unit / when necessary), set / keep time
limits, appropriateness of guidelines (students comprehend what they must do) and time
differentiation based on students / objective. Supplementary question 2a asked teachers
whether students usually ask clarifying questions during the administration of a written
assessment and how they act in response. Supplementary question 2b asked teachers whether
there are situations in which they give certain students more time in order to complete an
assessment and if so, to comment on the reasons and the ways this is done. Next, question 3
asked teachers to describe the procedure they usually follow to record the results of an
assessment by referring in particular for which assessment techniques they usually keep a
record and what is usually the form of such a record. The checklist for this question included:
frequency for recording results for each type, use of different recording tools, marking
(symbolic/numeric), individual / group recording, comments (per student / per class as a total /
per objective / per exercise), time gap between administration-recording, formative /
comparative use of recorded data and recording differentiation based on students / objective.
Supplementary question 3a asked teachers why they record data and describe how they usually
go about. The next supplementary question, 3b, aimed to clarify the content of teachers’
records and therefore asked teachers to mention in detail the information they include in data
recording. Finally, the last question of the interview guide, question 4, asked teachers to
describe the procedure they use to report assessment results. In particular, teachers were asked
to comment to whom they usually report to, in what ways and during what period. The

checklist for this question included the following key themes: reporting users, frequency of
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reporting per user, purpose of reporting per user, type of reporting (general / specific /

focused), reporting period per user, identification / definition of next steps, eliciting
information from users / type of information, communication quality between teacher — user,
differentiation of reporting context based on user / purpose and differentiation of
communication language based on user. Once again two supplementary questions followed. In
question 4a teachers were asked to comment in particular on the purposes of reporting to
parents, as well as on the type of information this reporting must include. Question 4b asked
teachers to comment on the way they report the results of a written assessment to their
students.

Using the interview guide described above, interviews with 8 teachers were conducted
in September 2010. These teachers were randomly selected out of the 178 teachers. The
interviews took place at the interviewees’ school at a time of their convenience. Note taking in
addition to tape recording was used to document all interviews. In order to analyze the
interview data, each interview was transcribed. The date, time, length and location of the
interview was recorded on the transcripts. Details on how the interview data were analyzed are
provided in the Analysis of Data section. After creating the profile of each interviewee, it was
possible to match teachers’ responses from the interviews with the questionnaire data. This
procedure provided support to the internal validity of the study. In particular, consistency was
identified between the way teachers responded to the two research instruments (i.e.
questionnaire and interview). For example, teacher 5 circled number 5 (i.e. very often/ always)
on the Likert scale for the statement B12 of the questionnaire “All students have the same
amount of time to complete the written test”. The same teacher during the interview stated: “I
never allow extra time to students to complete a written test. | am very strict about it. Forty
minutes is forty minutes”. Likewise, teacher 8 stated: “I always correct homework. What is the

point to assign homework if you are not willing to correct it? And I provide feedback to the
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students so that they know what they did right and what they need to improve”, her statement

being consistent with her response to the item E12 of the questionnaire. For each teacher, the
responses to all questionnaire items were compared to his/her responses to the interview
questions. This comparison allowed us to identify consistency in the way teachers responded
to the two research instruments.

In addition, the analysis of the interview data provided support to the grouping of
assessment skills into levels of difficulty. As already mentioned, when the scaling and
developmental structure of teachers’ abilities was examined, using the Rasch and Saltus
models, four developmental stages were identified (see Chapter 4 for details on the analysis).
By examining the interview data, it was found that skills situated at the lowest level (i.e., those
with the negative logit scores in the Rasch scale, see table 5 in Chapter 4) were considered by
teachers to be easy, whereas skills situated at higher levels were considered to be more
difficult. For example, skills related to the differentiation of assessment were mentioned by the
teachers as difficult to be achieved. In particular, teacher 2 who was found to be situated at
level 1, stated: “Differentiation sounds good. | agree that it is necessary, especially nowadays
that we have a lot of immigrant students and students with learning difficulties in our
classrooms. However, | don’t do it. It is very difficult for me to prepare different tests or
exercises according to their needs. If there were ready made tests for each group, then | would
use them. | only use ready-made tests to assess my students”. Similarly, teacher 4 who was
found to be situated at level 2, commented on the reporting of assessment information for
formative reasons. She stated that: “I am sure it would help my students more if | provided
feedback for their assessment results. | write on the tests comments like “well done” or “you
need to work harder’, but that’s about it. You cannot write specific feedback for each student.

It is very difficult and it takes time”. The same teacher also stated “I use oral assessment all
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the time. | ask a lot of questions to my students. However, | do not prepare them in advance. |

find it easier to do it spontaneously during teaching”.

As it is evident from the above, interviews gave the opportunity to teachers to
elaborate on their answers, thus providing us with more in-depth information concerning the
guestionnaire data.

Student Written Tests

Since one of the aims of the second phase of the study was to examine the impact of
the interventions on student outcomes, student tests were necessary in order to measure
student achievement. Given that our teacher sample included teachers, who taught
mathematics in various grades, it was decided that a battery of mathematics criterion-
referenced equated tests were to be used in order to assess students’ achievement at the
beginning and at the end of the intervention. Criterion-referenced tests enabled the evaluative
description of the qualities to be assessed, without reference to the performance of others. The
tests were administered to all students of the 178 teachers at the beginning and at the end of
school year 2010-2011.The tests used were developed and validated in other studies conducted
in Cyprus (Kyriakides, 2005; Kyriakides & Creemers, 2008a; Antoniou, 2009). The tests were
designed to assess knowledge and skills in mathematics in accordance to the Cyprus
Curriculum. Students were asked to answer at least two different tasks, related to the objective
in the curriculum of mathematics for their group year. Particularly, seven tests were used. At
the first phase, the pre-test for each school year was used, covering in this way the initial
assessment of students’ mathematics achievement for school years 1, 2, 3, 4, 5, and 6. At the
fourth phase of the study, the pre-test for each year was used as a post test for the previous
year, covering in this way the final assessment of students’ mathematics achievement for

school years 1, 2, 3, 4, 5, and 6. The pre-test for year 1 (i.e. Test 0) was a performance-based
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test, since students at the beginning of year 1 are not expected to have reading and writing

skills. Table 2 presents the administration procedure.
Table 2

Pre and Post- student test administration

School Y1 Y2 Y3 Y4 Y5 Y6
Year (Y)

Pre-test Test 0 Test 1 Test 2 Test 3 Test 4 Test 5
Post-test  Test 1 Test 2 Test 3 Test 4 Test 5 Test 6

Written tests used were subject to control for reliability and validity. None of the
respondents achieved full score, and none showed full zero performance. Moreover, less than
5% of the students achieved over 80% of the maximum score, and less than 10% of the
students achieved over 70% of the maximum score. Based on the range of the results, the
ceiling and floor effects in the attainment data were not observed.

Due to the fact that the test, taken by Grade 6 students was administered when they
were at the end of the school year, was obviously more difficult than the test administered to
Grade 2 students when they were at the beginning of the school year, it was considered
necessary that the scores were made comparable. Equating was done using Item Response
Theory (IRT) modeling. The method of equating follows the same procedure as that used in
the Programme for International Student Assessment (PISA) studies. However, in PISA,
equating is horizontal (equating the different versions of tests), whereas in this study the
equating was vertical. Specifically, the scores were transformed into the same scale on the
basis of characteristics of IRT models that students’ latent level of ability (y) and difficulty
level of an item (b) are identical, when certain preconditions are fulfilled (Bond & Fox, 2001).

The latent ability level for each student can be determined in every version, given that there



74
are so-called anchoring items connecting the versions. For the purposes of this study, the tests

used had enough common items (i.e., approximately 8% of anchoring items across the tests)
with representative content to be measured (Kolen & Brennan, 1995). Estimation was made by
the Extended Logistic Model of Rasch (Andrich, 1988), which revealed that each scale had
satisfactory psychometric properties (see Kyriakides & Creemers, 2008a). Thus, for each
assessment period, achievement in mathematics was estimated by calculating the Rasch person
estimates.
Research Sample

Phase 1

The teacher sample of the first phase of the study consisted of 178 teachers.
Specifically, the questionnaire was administered to a random sample of 10% of primary
Cypriot teachers in early September 2010. Out of the 240 teachers that were approached, 178
responded; a response rate of 74.2%. Particularly, the research sample for the first phase
consists of 69 men (38.8%) and 109 women (61.2%). Out of the 178 participants, 28 were
assistant head teachers (15.7%), whereas the rest 150 (84.3%) were teachers. Although the
sample included head teachers, none of them responded to the questionnaire invitation.
Participating teachers’ years of experience ranged from 3 to 24 years, with the mean and
median of their teaching experience estimated at 10.8 years and 10.5 years respectively. The
standard deviation of the variable was 5.3.The teacher-sample was found to be representative
of the teacher population of Cyprus in terms of gender (X°=0.81, d.f. =1, p=0.42) and years of
experience (t=1.21, d.f. =1278, p=0.22).
Phase 2

In mid-October 2010 an open invitation was sent to all 178 teachers participating in the
first phase of the study. The invitation asked teachers to participate in a professional

development program in order to improve their skills in classroom assessment during the
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school year 2010-2011. The program was to be completed through seven three-hour meetings

from November 2010 to May 2011. All meetings were scheduled in non-working time and
volunteer participation applied. Out of the 178 teachers, 76 teachers agreed to use their free
time to attend this course, a response rate of 42.5%. The fact that more than 2 out of 5 of the
teachers, who were invited, accepted to participate in the program and spend their own free
time for professional development reasons seems to reveal the interest that these teachers had
in improving their assessment skills. Teachers from 58 different schools, representing the four
districts of Cyprus, volunteered to participate. Teachers who did not attend any INSET course
(n=102) were treated as members of the control group. The two intervention groups created
did not differ from the control group in terms of their general characteristics (i.e., gender and
years of experience). However, it must be acknowledged that the 76 teachers of the
intervention groups showed personal interest in developing their assessment skills, something
that cannot be generalized to the 102 teachers of the control group.

As mentioned earlier, during the first phase of the study teachers’ assessment skills
were measured and four stages of development were identified. Based on the results of stage
allocation, teachers of each stage were randomly assigned into two groups, resulting into a
total of 38 teachers in each group. Further details on group formation are given in the next
section. The student sample consisted of 2358 students (51.4 % boys and 48.6% girls). The
student sample derived from 178 classrooms in which the participating teachers, from both
intervention and control groups, taught Mathematics during the academic year of 2010-2011.
Out of the 2358 students, 267 attended grade 1 (11.3%), 183 attended grade 2 (7.8%), 554
attended grade 3 (23.5%), 534 attended grade 4 (22.6%), 499 attended grade 5 (21.2%) and
finally the rest 321 students attended grade 6 (13.6%). It is important to note that although the
teacher sample was not randomly selected; the student sample consisted of students from all 6

grades of primary school education. Student data were collected both at the beginning and at
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the end of the intervention. Less than 5% of the original student sample was excluded from the

analysis, due to missing prior or post attainment data. A detailed description of the
intervention is described in the next section.
The Intervention

The intervention consisted of three steps described below.
Step 1: Initial evaluation of teachers’ assessment skills and student outcomes and
allocation of teachers into treatment groups

Teacher data collected during the first phase of the study were used as the initial
evaluation of teachers’ assessment skills. In addition, data on student achievement were
collected using external written forms of assessment designed to assess knowledge and skills
in mathematics. A detailed description of the instruments used was provided in the previous
section. During this step, the analysis of teacher questionnaire data was conducted and
teachers’ developmental stages were identified (see Chapter 4 for the analysis of data). Thus,
based on this analysis, the two intervention groups were formed. Particularly, the teachers,
who according to the evaluation of their assessment skills were found to be in a certain
developmental stage, were randomly allocated evenly into two groups. For example, the 10
teachers that were found to be situated at stage 4 were randomly allocated into the two
experimental groups, each one consisting of 5 teachers. Random assignment of teachers into
groups was considered necessary in order to satisfy the experimental research design
employed. Indeed, randomization is considered an essential element of a true experimental
design in order to minimize selection bias threats (Slavin, 2010). Since the two experimental
groups involved training associated with skills of one or all development stages identified, it
was considered necessary to use random assignment from within a selected pool; this being
the stage in which teachers were situated. As a result, group randomization at the student level

was also applied. Randomization at group level is important when investigating the effects of
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teacher level factors (i.e., classroom assessment) on student achievement (Creemers,

Kyriakides & Sammon, 2010). Since the interventions employed aimed at changing teacher
behavior in order to affect the behavior of interrelated people (i.e., students in their
classroom), random assignment of each student to each group was not feasible. In addition,
breakdowns in the randomization of students were minimized, since the students involved
came from different schools; therefore, resulting in high isolation of units. The number of
teachers in each group according to their developmental stage is shown in Table 3.

Table 3

Teachers’ allocation into groups

Stage 1 Stage 2 Stage 3 Stage 4 Total

N F N F N F N F N F

GroupA 13 342% 10 263% 9 23.7% 6 15.8% | 38 100%

GroupB 13 342% 10 263% 9 23.7% 6 15.8% | 38 100%

Control 102 100%
30 294% 28 275% 29 264% 15 15.2%

Group

Total 56 31.4% 48 27% 47 26.4% 27 152% | 178 100%

Each group employed a different professional development approach in order to
improve participating teachers’ assessment skills. The first treatment group, referred to as
“experimental group A”, employed the Dynamic Integrated Approach (DIA), whereas the
second treatment group, referred to as “experimental group B” employed the Competency
Based Approach (CBA). Therefore, teachers of experimental group A received training only

on the assessment skills associated with their developmental stage, whereas teachers of
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experimental group B received training on assessment skills associated with all four

developmental stages.
Step 2: Training sessions

The second step of the intervention took place from November 2010 to May 2011.
During this time, teachers participated in a series of seven training sessions; one session per
month. Each session had a three-hour duration and aimed at improving teachers’ assessment
skills, through the use of the professional development approach employed. The first session
was common for both groups, whereas sessions 2-7 were held separately for each group. A
description of the sessions for each experimental group is provided below.

Session 1 (Experimental Group A+B): The first session was common for both groups and
therefore all 76 teachers attended. It served as an introductory session, aiming at presenting the
overall scope and procedures of the program to the participants. Thus, during this session the
rational of the professional development program was presented and the main goals set were
illustrated. In addition, administrative issues were discussed. Particular emphasis was also
given on the program’s evaluation procedures. Teachers were informed that the focus of the
evaluation was going to be on the impact of the program on teacher behavior and student
outcomes. Accordingly, the relevant procedures of teacher questionnaire administration,
interviews as well as student test administration, at both the beginning and at the end of the
program, were justified.

Furthermore, the action research methodology was presented. The presentation
included definitions, basic value assumptions and a description of the four-step process of
action research project development. Then, an action plan example, relevant to classroom
assessment, was given to each participant. Participating teachers were asked to discuss the

action plan with the research team, recognize advantages and disadvantages and finally
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provide suggestions for its improvement. This example was planned to be used, throughout the

program, as a guide for teachers to develop their own action plans.

Since sessions 2 to 7 were held separately for each group, a description of the sessions
is presented separately for experimental group A and B accordingly.
Experimental Group A: DIA approach. The first experimental group consisted of 38
teachers. This group employed the Dynamic Integrated Approach (DIA). As already
mentioned in Chapter 2, the DIA is based on the assumption that the content of the
professional development program should address and therefore be differentiated to meet the
needs and priorities of teachers, at each developmental stage. The grouping of skills derived
from the Rasch and Saltus analyses on teacher questionnaire data (see table 5 in chapter 4).
Therefore, four focus areas were created, with each focus area addressing assessment skills
found to be situated at the same level. Detailed description of the skills associated with each
focus area is presented in the next section. Moreover, another basic assumption of the DIA is
that teachers should be engaged into systematic and guided critical reflection on their teaching
practices. Thus, the research team provided opportunities for teachers, employing the DIA, to
engage in reflection on their assessment practices throughout the sessions
Session 2. During this second session, teachers were distributed into four smaller groups, each
group consisting of teachers of the same developmental stage. The working groups established
remained the same during all sessions until the end of the program. The members of the
research team provided an overall description of the focus area of each working group, making
the skills on which each team had to work to improve clear. Specific areas of activity were
identified for each team. At the same time, supporting material related to these areas was
provided. The four focus areas identified, as well as the areas of activity for each group are

presented next.
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Focus Area 1- Working group A (Stage 1): The first working group focused on basic

assessment skills. Classroom assessment is an integral part of the teaching process and thus
teachers are expected to use effectively everyday assessment routines as part of their teaching.
The role of assessment as a means, not only to evaluate but also to achieve learning, was
justified and teachers were asked to reflect on their own everyday practice and especially how
they use assessment and what they are trying to achieve. The areas of activity for this group
included:

a) Enrichment or alteration of ready-made written tests (i.e., add their own
questions; remove items that are not in line with the goals set or items of bad quality).

b) Using different types of written questions to assess students’
performance (i.e., use multiple choice, matching, completion questions; include both
process and product questions).

C) Using oral assessment and observation but not in a systematic way (i.e.,
understand the basic principles of oral assessment and observation; recognize when it
IS more appropriate to use these techniques)

d) Assessing group work, based on more than just the overall result (i.e.,
assess students’ contribution to the team).

e) Being consistent with checking homework (i.e., inform students if
homework is not going to be checked the same day; assign homework that can be
assessed).

f) Keeping records for written assessment (i.e., keep data on all students’
written assessment; register data in ways that can be used to inform learning; avoid
keeping only overall results).

9) Reporting assessment results in a summative way (i.e., report results to

both parents and students; understand the basic principles of reporting).
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Focus Area 2- Working group B (Stage 2): The second working group moved beyond

basic knowledge and skills, towards skills associated with the use of assessment for
improvement purposes. The formative purpose of assessment has been widely supported in the
literature as means of achieving improvement in students’ learning (Black & Wiliam, 1998;
Shepard, 2000). Therefore, teachers of this working group focused on the following areas of
activity:

a) Construction on quality written assessments (i.e., develop a
specification table in order to construct written tests ; use test items which not only ask
for the final product of a task, but also the process used to reach this outcome)

b) Using oral assessment and observation (i.e., use of these techniques in

a planned and systematic way)

C) Quality administration of written tests (i.e. provide clarification
comments)
d) Marking homework for formative reasons (i.e., use data from

homework check to improve learning)
e) Keeping records, using descriptive comments (i.e., avoid numerical or
letter recording of results; record comments that can be used to inform learning)
f) Reporting assessment results to parents (i.e., report results to parents to
achieve formative purposes, at least when concerning written assessment results)
Focus Area 3- Working group C (Stage 3): Teachers in this working group worked
towards improving their assessment skills in order to measure more complex educational
objectives. Therefore, skills involved move beyond the assessment of knowledge towards the
assessment of skills and abilities of students. The areas of activity for the third group involved:
a) Developing relevant observation tools (i.e., setting specific goals;

developing observational tools in line with the goals set).
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b) Assessing group work (i.e. focus on students’ contribution to the team,

instead of overall performance).

C) Keeping records for the performance of students (i.e., keeping records
for each exercise/goal included in the specification table of the assessment instrument).

d) Reporting results (i.e., reporting results deriving from all assessment
techniques; reporting to both parents and students).

Focus Area 4- Working group D (Stage 4): The fourth working group worked towards
improving their skills, associated with the differentiation of assessment. The need to
differentiate assessment procedures and tools, based on students’ needs, has been recognized
as an essential element of effective learning (Chapman & King, 2005; Koutselini, 2008;
Tomlinson, 1999). Therefore, teachers of this working group focused on differentiation
concerning the following areas of activity:

a) Construction and administration of written assessment (i.e., construction
and use of differentiated written assessments; extra tasks to those who finish earlier;
extra time to slow learners)

b) Construction and administration of oral assessment (i.e., use of
questions of differentiated difficulty; differentiation of wait time)

C) Reporting to parents and students (i.e., more often to those needed,

adjusting forms/ language that are in line with the educational level of parents)

During the second session, instructions on how to develop their own action plan were
also given to teachers. Then, under the supervision of the research team, each teacher
developed his/her own action plan according to the focus area of his/her working group (see
Appendix D for the action plan template). Since sessions were distributed once each month,

sufficient time was available for teachers in order to pursue the goals set in their action plan.
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Teachers were specifically asked to implement the activities included in their plan, and be

ready to reflect on their experiences in the next meeting.
Sessions 3-6. During the next sessions each working group was working separately. With the
support of the research team, teachers of each group were asked to reflect on their experiences
and identify effective or non-effective practices, share comments on the activities
implemented and receive and provide feedback. Additional material was also provided in each
session. Furthermore, teachers were asked to complete exercises in the areas of activity of
their focus area. These exercises had as a purpose to encourage collaboration within the team,
while providing practical examples of new knowledge and skill application. Examples of these
exercises are presented in Appendix E. Teachers were also encouraged to revise their action
plans, based on their own and others’ experiences and on the material provided; this was done
always under the support and guidance of the research team.
Experimental Group B: CBA approach. The second experimental group consisted of 38
teachers. This group employed the Competency Based Approach (CBA), based on which
teachers were given training in skills related to all four developmental stages identified. As
mentioned in chapter 2, the CBA is based on the assumption that effective teachers must
possess a list of competencies, which can be obtained by their participation in training courses.
This approach is in line with the assessment literacy movement (Popham, 2004; Schafer,
1993), which argues the need for teachers to possess a set of assessment knowledge and skills
in order for them to be effective.

The CBA does not address specific groupings of assessment skills, as the DIA does.
The primary aim of CBA sessions was to improve teachers’ competence in assessment by
providing the necessary knowledge, associated with all the identified assessment skills. In
particular, teachers received training in each skill separately. Initially, the programme was

concerned with the easiest assessment skills (i.e., those with the negative logit scores in the
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Rasch scale, see table 5 in chapter 4) and gradually moved on to the most difficult ones.

Therefore, during the first training session, teachers received training in easier skills, such as
the frequency of constructing and administrating written assessments; whereas, in their last
training session, teachers were trained in more difficult skills, such as the differentiation in
reporting and recording observation data. In this way, all of the skills in the four focus groups
were covered, and it was expected that every teacher could master all the assessment skills.
Another difference between the two experimental groups is the focus on reflection.
Whereas, for the DIA, reflection is considered an essential component of teachers’
professional development and was therefore encouraged, for the CBA group, reflection is not
considered necessary, since the basic assumption of this approach is that training in the
assessment skills is identified as important and therefore adequate for achieving improvement.
Each session for the CBA group included three parts. During the first part, the
experience on working on the action plans was discussed in a whole-group discussion.
Teachers were asked to recognize possible limitations of the activities they had tried; provide
suggestions for improvement and comment on other teachers’ experience. The second part of
the session included training on the skills associated with the focus area under study, at the
particular session. More specifically, the research team presented the skills providing
supporting material from the literature. During the third part of the session, teachers had to
work in their working groups to discuss the material given and work on the application tasks
given by the research team. In the CBA mixed ability grouping was employed, whereas in the
DIA ability grouping was employed; since teachers, who were situated at the same level, were
working together towards improvement, In particular, teachers of the CBA group were given
the opportunity to form their working groups, as they wished. Therefore, groups formulated
included teachers found to be situated at different developmental stages. Teachers worked in

their working groups, only during the practical part of the session. All groups were given the
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same training, the same material and the same application activities in each session. All

sessions for experimental group B followed this three-part course.

Session 2. During the second session, the members of the research team provided an overall
description of the skills to be addressed over the remaining sessions. At the same time, it was
noted that supporting material, related to these skills, was going to be provided. Instructions
on how to develop their own action plan were also given to teachers. Then, the more easy
skills, as these were identified by the Rasch and Saltus analyses, were presented (see table 5 in
chapter 4). The research team presented the skills, providing supporting material from the
literature. Under the supervision of the research team, each teacher developed his/her own
action plan for those skills (see Appendix D for the action plan template). As in experimental
group A, teachers were specifically asked to implement the activities included in their plan
until the next meeting. Finally, as in experimental group A, teachers were distributed into four
smaller groups. The working groups established were used for all sessions, until the end of the
program. However, as mentioned above, all groups were given the same training and the same
material in each session and were put in operation only during the practical part of the session.
Each group was asked to work on the application activities given. These activities were
common for all working groups.

Sessions 3-6. During the next sessions, training following the three-part course concerning the
remaining skills, as described above, was provided to all members of experimental group B.
Following the list of assessment skills identified, enabled the research team to provide
training, starting from basic assessment routines and gradually move on to more advance
assessment skills. The competency based approach adopted aimed to improve teachers’
competency in assessment, by providing the necessary knowledge associated with all
assessment skills identified. Opportunities for application of this knowledge were also given,

in the practical part of the session. Teachers were also expected to create a new action plan for
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the skills presented in each session. The one month break between sessions gave teachers the

opportunity to identify areas of improvement in relation to the skills presented and implement
activities in order to improve these skills.
Session 7 (Experimental Group A+B). The final session of the professional development
program was common for both experimental groups. During this final meeting, the research
team explained the two different approaches employed. Teachers were asked to express their
comments in relation to the approach used for their group. Positive and negative aspects
regarding both approaches were identified and suggestions were made. In particular, teachers
of experimental group A (DIA) recognized as a positive aspect the fact that the training
offered was focused and thus provided them with a more comprehensive view of the skills
involved. Opportunities to examine the skills in depth were provided, as well as the time to put
them in practice. However, teachers of this group felt that with this approach they had missed
the opportunity to receive training on other skills, not included in their focus area. On the other
hand, teachers of experimental group B (CBA) recognized as a positive aspect the fact that
their training provided them with an overall view of assessment skills. Starting from basic and
moving to more advance skills helped them understand better what effective assessment
practice entails. However, they also recognized as a negative aspect the fact that due to the
large number of skills involved, it was difficult to attempt their application in their classroom
practice. A one month focus for each group of skills was considered inadequate for changes in
the classroom practice to be achieved. The general impression was that they managed to get a
glimpse of everything, without in-depth enactment. Teachers from both groups expressed
their wish for a follow-up professional development program during the next school year.
Step 3: Final evaluation of teachers’ assessment skills and student outcomes

During the third and final step of the intervention, teachers’ assessment skills and

student outcomes in mathematics were measured by using the same procedures and
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instruments as in phase one. In particular, teachers’ assessment skills were measured by using

the same questionnaire and interviews. Student outcomes in mathematics were measured by
using the same pool of written assessment instruments. The results of the evaluation were
presented to the participants by the research team on an individual basis.
Analysis of Data

In this study, various methods were used to analyze data, elicited from all research
instruments at both phases of the study. The methods used to investigate teachers’ skills in
assessment, the qualitative analysis used to analyze the interview data and finally multilevel
analysis used to examine the impact of the interventions are presented.
The Rasch and Saltus models

The Rasch model provides a mathematical framework against which test developers
can compare their data. The model is based on the idea that useful measurement involves
examination of only one human attribute at a time (i.e. unidimensionality), on a hierarchical
“more than/less than” line of inquiry (Bond & Fox, 2001). The basic assumption of the model
is that all persons have a higher probability of correctly answering easier items and a lower
probability of correctly answering more difficult items. The extended logistic model of Rasch
(Andrich, 1988) is an extension of the dichotomous model, in the case where items have more
than two response categories and is, therefore, used to analyze the data emerging from
teachers’ responses to the questionnaire items. Since each item of the questionnaire had five
response choices (1 = rarely/never, 5 = very often/always), it could be modeled as having four
thresholds. Each threshold (k) has its own difficulty estimate (F), and this estimate is modeled
as the threshold at which a person has a 50/50 chance of choosing one category over another.
For example, the first threshold is modeled as the probability of choosing a response of 2

instead of a response of 1, and it is estimated with the following formula:
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e{Bn-Di+R)}

Pni]_ (X =1 /Bn, Di, F|) = W

In the above equation, F; is the difficulty of the first threshold, and this difficulty
calibration is estimated only once for this threshold, across the entire set of items in the rating
scale. The threshold difficulty F; is added to the item difficulty D; (i.e., D; + F1) to indicate the
difficulty of the threshold 1 on item i. Modeling subsequent thresholds in the rating scale
follows the same logic. Thus, the general form of the rating scale model expresses the
probability of any person choosing any given category on any item as a function of the
agreeability of the person n (Bn) and the endorsability of the entire item i (Di) at the given

threshold k (Fx) and is as follows:

e{Bn '(Di JrFk )}

Pric = @@

It is also important to note that the natural log of the odds of these probabilities result

in the direct comparison between a person’s ability and the difficulty of threshold k on item i

{i.e., Ini: Bn — (Di+Fy)}. The ability of the Rasch model to compare persons and items
— Thik

directly, means that we have created person-free measures and item-free calibrations. In
addition, the Rasch model provides indices that help the investigator to determine whether
there are enough items spread along the continuum, as opposed to clumps of them, and enough
spread of ability among persons. Thus, reliability is estimated for both persons and items.
Specifically, the person reliability index indicates the replicability of person ordering that can
be expected, if this sample of persons were given another set of items, measuring the same
construct (Wright & Masters, 1982). Person reliability is enhanced by small error in ability
estimates, which in turn is affected by the number of targeted items. Person reliability does not
only require ability estimates well-targeted by a suitable pool of items, but also a large-enough

spread of ability across the sample, so that the measures demonstrate a hierarchy of ability
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(i.e., person separation) on this construct (Fox & Jones, 1998). Therefore, high person

reliability means that a line of inquiry in which some persons score higher and some score
lower is developed, and that confidence in the consistency of these inferences can be placed.
Similarly, the item reliability index indicates the replicability of item placements along the
pathway, if these same items were given to another sample with comparable ability levels.
Thus, from high item reliability, it can be inferred that a line of inquiry in which some items
are more difficult and some items are easier is developed, and that confidence in the
consistency of these inferences can be placed. The estimate of both the person separation
reliability and the item separation reliability are based on the same concept as Cronbach’s
alpha. Thus, separation indices represent the proportion of the observed variance considered to
be true. A value of 1 represents high separability in which errors are low and item difficulties
and person abilities are well separated along the scale (Wright &Masters, 1981).

In this study, the model was used in order to identify the extent to which the
assessment skills, measured by the questionnaire, could be reducible to a common
unidimensional scale. As mentioned above, the Rasch model does not test only the
unidimensionality of the scale but it is also 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 ordered according to their performance in the construct under investigation. This
procedure is justified theoretically and is used in studies on teacher evaluation (e.g., Burry &
Shaw, 1988; Wang & Cheng, 2001; Wright & Linacre, 1989). For this study, specifying the
position of one assessment skill on the scale provides exact information about the individuals
(teachers), who can perform sufficiently (i.e., those scoring higher than the position of this
assessment skill on the scale) or insufficiently (those scoring lower than the position of this
assessment skill). This analysis also makes it possible to make statements about the relative

difficulty of each assessment skill. Similarly, specifying individual teacher’s position on this
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continuum provides information about the probability of this teacher to show assessment

competence below or above this position (Bond & Fox, 2001).

Next, the procedure for detecting pattern clustering in measurement designs, developed
by Marcoulides and Drezner (1999), was used in order to examine whether assessment skills
are grouped into different levels of difficulty; that may be taken to stand for types of teacher
assessment behavior. The procedure for detecting pattern clustering in measurement designs
(MD) isan extension to G theory and can be considered as a special type of item response
theory, capable of estimating latent traits, such as examinee ability estimates, rater severity
and item difficulties. This procedure enabled us to segment the observed measurements into
constituent groups (or clusters), so that the members of any group are similar to each other,
according to selected criterion that stands for difficulty.

The Saltus model (Mislevy & Wilson, 1996; Wilson, 1989), a variant of the Rasch
model developed by Wilson, was also used to differentiate between different types of
developmental stages. The Saltus model allows the researcher to differentiate between major
and less pervasive changes in development, without sacrificing the idea of one common
underlying continuum. 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(Xij=1) = £ (6;- Bi + 1), in which t denotes the change in difficulty, also called the
Saltus parameter, and f is the logistic distribution function (Wilson,1999). 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, and the equation of the Rasch model holds. Hence, when
two groups of people who are assumed to be at different stages 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 development that may reflect some kind of qualitative
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change. The change consists in part of the items being easier. It is situated on the same

dimension and supplements a progression along the same latent scale.

In most theories of development, developmental sequences involve stages that are
qualitatively discrete from each other and 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 model by segmentation, which
is specified as the distance between the most difficult item of Level 1 and the easiest item of
Level 2. Segmentation is measured through two segmentation indices, one for each person
group. The difference between these two segmentation indices is called the asymmetry index.
When the asymmetry index is zero, the Saltus model is equivalent to the Rasch model, which
can be interpreted to mean that the difference, as far as difficulty is concerned, between the
two item types is the same for both participant groups. On the other hand, if the asymmetry
index is positive, the Level 1 students perform on the items as being further apart in difficulty
than students in Level 2 do. This pattern indicates rigidity and is typical of hierarchical
development. That is, the upper stage items are near to impossible for persons at the lower
stage, whereas persons at the upper stage can solve items of both stages; although facing 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 difficulty 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.
Qualitative Analysis

Qualitative data which emerged from the interviews were analysed by using the
constant comparative method (Maykut & Morehouse, 1994). As Strauss and Corbin (1998)
describe the constant comparative method consists of looking for patterns, within and across

data, in order to define emerging constructs, phenomena and relationships. In particular, the
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constant comparative method involves breaking down the data into discrete ‘units’ (Lincoln &

Guba, 1985) or ‘“incidents’ (Glaser & Strauss, 1967) and coding them to categories. “Within-
case analysis” (Denzin & Lincoln, 1998) of each teacher's responses to the interview were
conducted in order to link them with his/her responses to the questionnaire. For this reason,
transcripts were read with the intention of identifying integrating themes, foci, frequently used
metaphors and possible incongruities. Matching teachers’ responses from the interviews with
the questionnaire data provided support to the internal validity of the study.

Multilevel Analysis

It is now generally accepted that a satisfactory approach to school effectiveness
modeling requires the deployment of multilevel analysis techniques (Goldstein, 1997). Multi-
level analysis is a methodology for the analysis of data with complex patterns of variability. It
is based on the notion that individuals or any other type of objects are naturally nested in
groups, with membership in the same group leading to a possible correlation between the
individuals (de Leeuw & Meijer, 2008). Therefore, students are nested within classrooms,
classrooms are nested within schools and schools are nested within educational districts,
systems or nations.

In this study, multilevel analysis was considered appropriate, since the data set had a
hierarchical structure in which students were nested within classrooms. Multilevel analysis
was conducted using the MLwiN software and was used to measure the impact of the
independent variables (DIA and CBA approaches to professional development) on student
achievement. 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 variables, were centered
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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).
Research Limitations

As the literature indicates, several conditions may put at risk the validity of a research
(Bracht & Glass, 1968; Campbell & Stanley, 1963). As described above, systematic and
consistent efforts have been made in order to eliminate to the best possible extent threats to the
internal and external validity of the study. However, some possible limitations can be
acknowledged.

First, the use of a questionnaire as the primary method for investigating teachers’
assessment skills may be questioned. Reporting bias is a threat commonly associated with the
use of self-reported data, since it is acknowledged that there is no way to tell for sure how
truthful a respondent may be. However, as already mentioned, the proposed framework for
measuring assessment skills refers to all four phases of assessment. Therefore, it was
practically not possible to measure teacher skills in assessment by using external observation.
More specifically, observation of teacher behavior in the classroom may not allow us to
measure teacher skills in assessment tool construction, recording and reporting of data, since
these tasks may take place outside classroom. Moreover, to measure teacher skills in
administering assessment tasks, a large number of lessons per teacher have to be observed,
especially since a significant percentage of teachers offer assessment tasks only at the end of a
unit or series of lessons; therefore it is very unlikely to be able to get data on teacher skills in
assessment, unless a variety of lessons of each teacher is observed. Although the limitations
of collecting data through teacher self-reports are acknowledged, it was not feasible to conduct
a very big number of observations in order to ensure generalisability of the data. Recognizing
this limitation, this study addresses validity issues in two ways. First, the analysis of the semi-

structured interviews provides evidence supporting the internal validity of the study. Second,
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the results of the Rasch analysis show that teacher assessment skills can be measured by using

the three aspects of the proposed framework, used in developing the questionnaire. Thus, data
analysis provides support for the construct validity of the questionnaire. Finally, the fact that
teachers were informed that their responses to the questionnaire would be used to design the
professional development program to follow, suggests that it is more possible that they
responded with honesty to the questionnaire administered.

Another limitation of the study has to do with the sampling procedure employed during
the experimental phase of the study. Random assignment of participants is considered to be an
important characteristic of experimental studies, since random assignment to treatment
conditions assures that treatment group assignment is independent of the pre- treatment
characteristics of group members (Creemers, Kyriakides & Sammons, 2010). In the present
study, the teacher sample of the intervention groups was not randomly selected, since the 76
teachers volunteered to participate in the professional development program, whereas the rest
102 teachers formed the control group. It is acknowledged that this poses questions concerning
the external validity of the study and whether its results can be generalized to a wider
population. It is important to note that this study recognizes the fact that the control group
cannot be comparable to the two intervention groups, since teachers who agreed to participate
in the training seem to show a special interest in improving their assessment skills. The use of
the control group was decided in order to help us identify differences between the two
intervention groups and not differences between each intervention group with the control
group. In addition, since participating teachers were randomly assigned to two experimental
groups, it is argued that homogeneous experimental groups were formed; thus, allowing the
comparison between the two groups in terms of outcomes measures and teacher assessment

skills.
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Finally, another limitation recognized is the small sample used during the experimental

phase of the study. VVolunteer participation in professional development programs, which take
place at non-work time, is difficult to be achieved. However, each treatment group consisted
of 38 teachers, a number considered acceptable in experimental research designs. In addition,
given the teacher sample used, the research team was able to provide one to one support to all
participating teachers throughout the intervention.

This chapter has outlined the research design and methods used in this study. The next
section presents how data, derived from both phases of the study, were analyzed in order to

address the research questions set.
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CHAPTER 4

RESEARCH RESULTS

This chapter presents the analysis of the data collected throughout the study.
Research results are presented addressing the research questions set in Chapter 1. Particularly,
the first section presents the results deriving from the first phase of the study, which examines
the identification of developmental stages of teacher assessment skills. The second section
presents the results of the second phase of the study and in particular, the impact of the two
interventions upon teacher assessment skills and student achievement.
Searching for Stages of Teacher Skills in Assessment

This section presents the results of the first phase of the study. Teachers’ responses to
the questionnaire, measuring assessment skills were analysed by a number of different
methods in order to provide answers regarding the scaling and developmental structure of
teachers’ abilities in assessment. Specifically, the Rasch and Saltus models were used.

Using the Rasch Model to Specify the Hierarchy of Item Difficulty

The extended logistic model of Rasch (Andrich, 1988) was used in order to identify the
extent to which the assessment skills measured by the questionnaire could be reducible to a
common scale.

The extended logistic model of Rasch was applied to the whole sample of teachers and
all 87 measures concerned with their assessment skills together, using the computer program
Quest (Adams & Khoo, 1996). This model (Andersen, 1977; Wright, 1985) is an extension of
the dichotomous Rasch model to the case in which items have more than two response
categories and it was therefore used to analyze the data that emerged from teachers’ responses
to each questionnaire item. Since each item has five responses, it can be modeled as having

four thresholds. Each threshold has its own difficulty estimate, and this estimate is modeled as
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the threshold at which a person has a 50% chance of choosing one category over another

(Andersen, 1977). These thresholds are calculated in log odds (otherwise called logits) and
should be ordered to represent decreasing probability of each assessment behaviour occurring.
Thresholds that do not increase monotonically are considered disordered. The magnitudes of
the distances between the threshold estimates are also important. Threshold distances should
indicate that each step defines a distinct position on the variable and thereby they should be
neither too close together nor too far apart on the logit scale (Bond & Fox, 2001). Specifically,
guidelines indicate that thresholds should increase by at least 1.4 logits (i.e. to show
distinction between categories) but no more than 5 logits (i.e. to avoid large gaps in the
variable; Linacre, 1999).

Figure 4 illustrates the scale for the 87 measures of assessment skills with item
difficulties and teacher measures calibrated on the same scale. The item threshold values were
found to be ordered from low to high, indicating that the teachers answered consistently with
the ordered response format of our Likert scale. The threshold distances range from 1.7 to 2.5
logits. Figure 4 also shows that the 87 items of the questionnaire, measuring teacher
assessment skills, have a good fit to the measurement model, indicating a strong agreement
among the 178 teachers located at different positions on the scale, across all 87 items.
Moreover, the questionnaire items are well targeted against the teachers’ measures since
teachers’ scores range from -3.14 to 3.11 logits and item difficulties range from -3.11 to 3.34
logits.

Furthermore, Table 4 provides a summary of the scale statistics for the whole sample
and the two subgroups (female and male teachers). Reliability is calculated by the Item
Separation Index and the Person Separation Index. Separation indices represent the proportion
of the observed variance considered to be true. A value of 1 represents high separability in

which errors are low and item difficulties and students’ measures are well separated along the



scale (Wright & Masters, 1981). It can be observed that for the whole sample and each

subgroup the indices of cases and item separation are higher than 0.92, indicating that the
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separability of the scale is satisfactory (Wright, 1985). In addition, the infit mean squares and

the outfit mean squares were found to be near one and the values of the infit t-scores and the

outfit t-scores are approximately zero.

The results of the various approaches used to test the fitting of the Rasch model to our

data also revealed that there was a good fit to the model when teachers’ performance in these

assessment skills was analyzed. More specific, all assessment skills were found to have item

infit with the range of 0.85-1.16, and item outfit with the range of 0.76-1.40. All the values of

infit t for both persons and assessment skills were greater than - 2.00 and smaller than 2.00.

Finally, the procedure proposed by Yen (1993) was used to test for local independence; and

local independence was found not generally violated.

Table 4

Statistics relating the questionnaire measuring assessment skills, based on the Rasch analysis

of the whole sample and of Rasch analysis of each gender group separately.

Statistic Whole sample Female Male
(n=178) (n=109) (n=69)

Mean (items*) 0.00 0.00 0.00

(persons) 0.08 0.10 0.07

Standard deviation (items) 1.12 1.02 1.05

(persons) 1.02 0.96 0.93

Separability (items) 0.99 0.98 0.99

(persons) 0.95 0.94 0.93

Mean Infit mean square (items) 0.99 1.00 0.99

(persons) 1.00 1.00 1.00

Mean Outfit mean square (items) 1.03 1.02 1.03

(persons) 1.04 1.07 1.03

Infit t (items) 0.04 0.05 -0.01

(persons) 0.02 -0.04 -0.03

Outfit t (items) 0.01 0.03 -0.05

(persons) 0.06 0.05 0.04

* L=87 items
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Figure 4. Rasch Scale of teacher’s skills in assessment (N = 178 teachers; L = 87 skills)
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Using Cluster Analysis to Specify Levels of Difficulty

Having established the reliability of the scale, the procedure for detecting pattern
clustering in measurement designs, developed by Marcoulides and Drezner (1999), was used
to find out whether assessment skills are grouped into levels of difficulty that may be taken to
stand for types of teachers’ behaviour in evaluating student achievement in mathematics,
which move from relatively easy to more difficult. Applying this method to segment, the
assessment skills on the basis of their difficulties that emerged from the Rasch model, showed
that they are optimally clustered into four clusters. Specifically, the cumulative D for the four-
cluster solution was 59%, whereas the fifth gap adds only 2%. According to the literature in
cluster analysis, the four-cluster solution explaining 59% of the observed variance is
considered satisfactory (Romesburg, 1984). These four clusters are further explored and
specified by using the Saltus model, as described below.

Using the Saltus model to Specify the Developmental Structure of Assessment Skills

How deep is the divide separating the four types of teacher behavior in assessment 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 and therefore the Saltus model was used.

To apply the Saltus model, it is assumed that the 87 questionnaire items are
developmentally structured in the four levels identified through the cluster analysis. The Saltus
solution was found to represent a better fit to the actual data rather than the Rasch model, and
offers a statistically significant improvement over the Rasch model which is equal to 899,5
chi-squared units at the cost of 20 additional parameters (i.e. 9 ts, four means and standard
deviations and three independent proportions). Table 5 presents the item difficulty parameters
for teachers of Level 1 (i.e. column 3) and the implied within stage difficulty (i.e. columns 4,

5, and 6). The Saltus parameter estimates (i.e. t values) are shown in the bottom of the table.
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Table 5
Rasch and Saltus parameter estimates for the 87 items of the teacher questionnaire grouped

into four levels of assessment skills

Assessment skills by measurement dimension Rasch Level1 Level2 Level 3 Level 4
Frequency: Construction of written tests -3,11 -3,41 -3,41 -341 -3,41
Frequency: Administration of written tests -3,09 -3,39 -3,39 -3,39 -3,39
Frequency: Recording of homework (check for summative -3,07 -3,37 -3,37  -3,37 -3,37
reasons)

Frequency: Recording of written tests -3,05 -3,35 3,35 -3,35 -3,35
Focus: Construction of written tests (various types of written -3,01 -3,31 -3,31 -3,31 -3,31
questions)

Focus: Recording of written tests (single score) -2,97 -3,27 -3,27  -3,27 -3,27
Focus: Reporting of written tests (parents only) -2,95 -3,29 -3,29 -3,29 -3,29
Stage: Construction of written tests -2,93 -3,23 -3,23 -3,23 -3,23
Frequency: Reporting of written tests -2,91 -3,21 -321 -3,21 -3,21
Focus: Construction of written tests (basic skills) -2,89 -3,19 -3,19 -3,19 -3,19
Stage: Recording of written tests -2,87 -3,27 -3,27  -3,27 -3,27
Focus: Construction of written tests (product questions) -2,86 -3,16 -3,16  -3,16 -3,16
Quality: recording of written tests (for summative reasons) -2,85 -3,22 -3,22 -3,22 -3,22
Stage: Reporting of written tests (parents only) -2,84 -3,14 -3,14 -3,14 -3,14
Quality: Construction of written tests (only for summative -2,83 -3,13 -3,13 -3,13 -3,13
reasons)

Quality: Administration of written tests (for summative -2,82 -3,21 -321 -3,21 -3,21
reasons)

Quality: Reporting of written tests (for summative reasons) -2,82 -3,12 -3,12  -3,12 -3,12
Frequency: Administration of oral assessment -1,1 -1,01 -2.84 2.8 -2.,89
Frequency: Construction of oral assessment (systematic) -1,09 -1 -2.83 -2,79 -2.,88
Focus: Construction of written tests (process questions) -1,08 -0,98 -2,81 -2,77 -2,86
Quality: Construction of written tests (specification table) -1,07 -0,95 -2,78  -2,74  -2,83
Quality: Administration written tests (clarifications) -1,05 -0,91 -2,74 -2,7 -2,79
Frequency: Reporting of homework (for measuring basic skills)  -1,03 -0,93 -2,76  -2,72 -2,81
Frequency Reporting of oral assessment -1,00 -0,9 -2,73  -2,69 -2,78
Quality: Construction of written tests (representative) -0,98 -0,88 -2,71  -2,67 -2,76
Frequency: Construction of performance test -0,95 -0,81 -2,64 -2,6 -2,69
Frequency: Administration of performance test -0,89 -0,79 -2,62  -2,58 -2,67
Stage: Recording written tests (value added) -0,88 -0,82 -2,65 -2,61 -2,7
Focus: Administration of other forms (homework basic skills) -0,88 -0,78 -2,61 -2,57 -2,66
Frequency: Recording oral assessment -0,87 -0,75 -258 -2,54  -2,63
Frequency: Reporting observation (non-systematic) -0,84 -0,74  -257  -2,53 -2,62

Stage: Reporting written tests to parents only -0,83 -0,84  -2,67 -2,63 -2,72
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Focus: Construction of performance tests (basic skills only) -0,81 -0,71 -2,54 -2,5 -2,59
Quality: Construction of written tests (take into account -0,78 -0,8 -2,63  -2,59 -2,68
learning needs of students)

Frequency: Reporting of performance tests -0,71 -0,65 -2,48  -2,44  -253
Stage: Administration of oral assessment -0,66 -0,63 2,46 2,42 -2,51
Focus: Recording of written tests (descriptive comments) -0,62 -0,58 -2.41 -2,37 2,46
Frequency: Recording of performance tests -0,59 -0,49 -2,32 -2,28 -2,37
Frequency: Construction observation -0,54 -0,44 2,27 -2,23 -2,32
Focus: Construction of oral tests (basic skills) -0,52 -0,41 2,24 2.2 -2,29
Focus: Administration of oral tests (clarifications) -0,45 -0,38 2,21 2,17 -2,26
Frequency: Administration of observation -0,38 -0,3 -2.13 -2,09 -2,18
Focus: construction of observation (basic skills only) -0,32 -0,27 2.1 -2,06 -2,15
Focus: construction of performance tests (basic skills) -0,30 -0,2 -2,03  -1,99 -2,08
Stage: construction of oral assessment -0,27 -0,23 -2,06 -2,02 2,11
Stage: construction of performance test -0,23 -0,18 -2,01 -1,97 -2,06
Stage: administration of oral assessment -0,22 -0,12 -1,95 -1,01 -2,00
Stage: administration of observation -0,20 0,1 -1,93 -1,89 -1,08
Stage: construction of observation -0,17 -0,04 -1,87 -1,83 -1,92
Focus: construction of oral assessment (basic skills) -0,15 -0,05 -1,88 -1,84 -1,93
Stage: recording of oral assessment -0,09 -0,01 -1,84 -1,8 -1,89
Stage: administration of performance test 0,05 0,08 -1,75 -1,71 -1,8
Quality: reporting of written tests (formative) 0,95 0,99 0,13 -1,66 -1,5
Stage: administration of observation (systematic and 0,97 1,09 0,23 -1,56 -1,4
continuous)

Quality: construction of observation tools 0,98 1,08 0,22 -1,57 -1,41
Quality: recording of performance tests (formative reasons) 1,00 1,1 0,24 -1,55 -1,39
Focus: construction of written tests (complex objectives) 1,03 1,11 0,25 -154 -1,38
Focus: construction of oral assessment (mathematics 1,11 1 0,14 -1,65 -1,49
communication)

Focus: construction of performance test (complex objectives) 1,14 1,06 0,2 -1,59 -1,43
Quality: reporting of performance tests (formative) 1,2 1,07 0,21 -1,58 -1,42
Quality: recording of oral assessment (multi-dimensional) 1,21 1,11 0,25 -154 -1,38
Quality: recording of performance test (formative — comments 1,24 1,17 0,31 -1,48 -1,32
on a variety of skills)

Focus: administration of observation (complex skills such as 1,25 1,21 0,35 -1,44  -1,28
communication)

Focus: administration oral assessment (maths communication) 1,28 1,19 0,33 -1,46 -1,3
Focus: administration observation (low-inference observation 1,34 1,21 0,35 -1,44  -1,28
tools)

Focus: construction of observation (focused on specific 1,35 1,28 0,42 -1,37 -1,21
skills/objectives)

Focus: reporting written tests (parents and pupils) 1,37 1,32 0,46 -1,33 -1,17
Focus: reporting performance tests (parents and pupils) 1,38 1,34 0,48 -1,31 -1,15
Focus: reporting oral assessment (parents and pupils) 1,42 1,39 0,53 -1,26 -1,1
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Focus: reporting observation (parents and pupils) 1,43 1,33 0,47 -1,32 -1,16
Stage: construction of observation (systematic and continuous) 1,45 1,43 0,57 -1,22 -1,06
Differentiation recording written tests 2,6 2,91 2,1 1,98 -0,86
Differentiation: construction of written tests 2,68 2,96 2,15 2,03 -0,81
Differentiation: construction of oral assessment 2,78 2,94 2,13 2,01 -0,83
Differentiation: administration of written tests 2,88 2,97 2,16 2,04 -0,8
Differentiation: construction of performance tests 2,95 3,00 2,19 2,07 -0,77
Differentiation recording performance tests 3,00 3,08 2,27 2,15 -0,69
Differentiation: administration of performance test 3,08 3,12 2,31 2,19 -0,65
Differentiation: reporting of written tests 3,12 3,21 2.4 2,28 -0,56
Differentiation: construction of oral assessment 3,16 3,29 2,48 2,36 -0,48
Differentiation: administration of oral assessment 3,19 3,38 2,57 2,45 -0,39
Differentiation: administration of observation 3,23 3,42 2,61 2,49 -0,35
Differentiation: reporting of performance tests 3,27 3,50 2,69 2,57 -0,27
Differentiation: reporting of observation 3,29 3,56 2,75 2,63 -0,21
Differentiation recording of oral assessment 3,31 3,64 2,83 2,71 -0,13
Differentiation recording of observation 3,33 3,69 2,88 2,76 -0,08
Differentiation: reporting oral assessment 3,34 3,73 2,92 2,8 -0,04

Note 1: Lines in the body of the table above separate the four stages of assessment as indicated by

cluster analysis.

Note 2: The Saltus parameter estimates (i.e. T values) are shown below.

Examinee Stage

ItemClass 1 2 3 4
1 0.00* 0.00* 0.00* 0.00*
2 0.00* 1.83 1.79 1.88
3 0.00* 0.86 2.65 2.49
4 0.00* 0.81 0.93 3.77

*Fixed at zero for model identification

The following observations arise from table 5. First, item difficulty parameters for

teachers in Level 1 are more spread out than those of the Rasch model, exhibiting a large gap

between the items of Level 1 and the items in Levels 2, 3, and 4. The gap between the items of

Level 1 and the items of Level 2 closes considerably when we look at the difficulty estimates

that pertain to Level 2 teachers. Specifically, for teachers who belong to Level 2, items of

Level 2 are almost as easy as items of Level 1. As far as the difficulties of items of Level 3 are

concerned, these items are relatively difficult for Level 2 teachers, whereas for Level 3
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teachers these items are almost as easy as Level 2 items. Similar observations can be made in

relation to items of Level 4.

Second, a comparison of the segmentation indices reveals that all of them are very
large. Similarly, all the asymmetry indices were relatively large. However, the asymmetry
index between Levels 3 and 4 is extremely high. This implies that the transition from one level
to the other is not linear; specifically, the transition from level 3 to 4 is much more difficult
than any transition among the first three levels. Thus, the development of teacher skills in
assessment is discontinuous rather than continuous. In addition, the discontinuity in
development is much more obvious for teachers moving from Level 3 to 4. A description of
the different levels of teacher behaviour in assessment is given below.

Type 1: Using written tests to measure basic skills in mathematics for summative
reasons (-3.10 up to -2.20 logits). The assessment skills included in this stage reveal that
teachers (n=56) demonstrating this type of behaviour use everyday assessment routines. Type
1 teachers enrich or alter ready-made written tests and use a variety of types of written
questions to assess students’ performance. However, they do not use the oral assessment
and/or observation, in a systematic way, in order to assess their students’ performance.
Records are kept only in relation to written assessment results, whereas results are reported to
parents only for summative purposes. Finally, type 1 teachers appear to be consistent to
homework check.

Type 2: Using different techniques of assessment to measure basic skills in
mathematics (-1.40 up to 0.50 logits). The assessment skills included in this stage reveal that
teachers (n=48) demonstrating this type of behaviour are able to use the various techniques of
assessment appropriately in order to measure basic skills in mathematics. Specifically, type 2
teachers create a specification table before developing their written tests. In this way, they try

to ensure that their tests are representative to what has been taught in the classroom. They also
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include test items which measure students’ ability to give a correct answer to a task and items

which investigate the process that was used by each student in his/her attempt to find an
answer to a problem (i.e., process questions are included). In designing test items, they also
take into consideration their students’ abilities. In addition, they reported that they offer
clarification comments to students during assessment administration and that oral assessment
and observation are planned in advance. Furthermore, teachers of this stage move beyond
homework check and use homework information to assess the basic skills of their students in
mathematics. As far as recording of assessment data is concerned, they use descriptive
comments to give feedback to their students. Finally, they report to parents on their students’
assessment results.

Type 3: Using assessment techniques to measure more complex educational
objectives for formative reasons (0.20 up to 1.95 logits). Teachers demonstrating this type
of behaviour (n=47) are able to use assessment techniques to measure more complex
educational objectives in mathematics such as their ability to communicate by using
mathematics. Thus, observation is used in a systematic way, by setting specific goals and
creating observation tools related to these goals. Recording is done for data that derive from
all assessment techniques and not only from written assessment (as in type 2 teachers) and
takes the form of goal and/or exercise specific documentation. In addition, reporting is done
for formative reasons and it is expanded to cover all assessment techniques. Furthermore,
teachers of this stage report assessment information not only to parents but to their students as
well. Finally, group assessment is used in a systematic way and is primarily concerned with
each student’s contribution to the team work rather than the team’s overall performance.

Type 4: Differentiation in Assessment: Applying assessment in and for different
occasions and students (2.60 up to 3.35 logits). Based on the assessment skills included in

this type of behavior, it appears that type 4 teachers (n=27) are able to differentiate assessment
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procedures and tools based on their students’ needs. Therefore, teachers of this stage do not

use the same written tests to measure the achievement of different groups of students and they
are also more flexible during the administration process (e.g., they give extra tasks to those
who finish earlier and more time to slow learners). They also differentiate reporting of
assessment information to both parents and students (e.g., reporting is done more frequently to
those that need it the most; they use different forms/language that are in line with the
educational level of parents) and pursue teacher-parent communication especially when the
last rarely or never visit the school.

The Impact of the Interventions on Teacher Assessment Skills and Student

Achievement

This section presents the results of the second phase of the study. Specifically, the
results of the analysis related to the impact of the interventions on a) teacher assessment skills
and b) student achievement are discussed.

Impact on Teacher Assessment Skills

The analysis procedure described in the previous section was also used to analyze
teacher data from the second phase of the study. Thus, the questionnaire data were analyzed in
order to validate the identification of the four types of assessment behavior.

Data from the initial and final measurement of participating teachers’ assessment skills
were analysed. All assessment skills were found to have item infit with the range 0.88-1.15,
and item outfit with the range of 0.79-1.38. All the values of infit t for both persons and
assessment skills were greater than - 2.00 and smaller than 2.00. By comparing the difficulty
index of all items of the scales which emerged from the two data collection phases (i.e., at the
beginning and at the end of the school year), it was found that there are difficulties that could
be considered invariant across the two administration periods, within measurement error

(0.13). This implies that person estimates that emerged from the two Rasch analyses could be
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considered as comparable. By applying the procedure for detecting pattern clustering in

measurement designs, it was found out that assessment skills can be grouped into the same
four levels of difficulty, as identified through the analysis of data that emerged from the first
measurement. Specifically, the cumulative D for the four-cluster solution was 64%, whereas
the fifth gap adds only 2%.

In order to measure the impact of the two professional development programs upon
teachers’ skills in assessment, the Rasch person estimates of each group were compared. Table
6 presents the means and standard deviations of teacher scores of each experimental group and
the control group, which emerged by measuring assessment skills at the beginning and at the
end of the intervention.

Table 6.
Means and standard deviations of teacher scores measuring assessment skills of the control
and the experimental group before and after the intervention

Group Before After
Mean S.D. Mean S.D.
Control Group (n=98) -0.05* 1.00 -0.04 0.97
Employing DIA (n=36) -0.05 1.03 0.43 0.99
Employing CBA (n=36) -0.06  0.97 0.17 0.88

*Rasch person estimates in logits

First, it can be observed that the initial mean scores of the three groups were almost the
same. One-way analysis of variance revealed that was no statistically significant difference
among the three groups in regard to the initial Rasch person estimates (F=0.011, p=.989).
Second, the final score of teachers employing the DIA (Mean=0.43, SD=0.99) was bigger than
their initial score (Mean=-0.05, SD=1.03) and the t-test paired sample revealed that this

difference was statistically significant (t=7.81, df=35, p=.001). This finding reveals that
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teachers, employing the DIA, managed to improve their assessment skills. On the other hand,

the mean final and initial scores of the control group were almost the same and the t-test
paired test reveals that teachers of the control group did not manage to improve their
assessment skills (t=0.103, df=97, p=.92). Third, the t-test paired sample test reveals that
teachers, employing the CBA, also managed to improve their assessment skills (t=3.89, df=35,
p=.001).

In order to identify whether each intervention had an impact on the assessment skills of
teachers, a regression analysis was also employed. The final score of teachers was treated as
dependent variable, whereas the initial score as well as two dummy variables representing
each intervention were treated as independent variables. In this way, the control group was
treated as the reference group. The model found to fit better the data, was able to explain a
very large percentage of the variance of the final score of teachers’ skills in assessment (82%)
and all three variables were entered to the equation that emerged which is given below:

Post score =-.002 + 0.868 * pre score + 0.474 * DIA + 0.216 * CBA +r

The equation above presents the unstandardized solution and helps us identify the
impact of each approach on teacher’ post scores in comparison to the control group. The
equation suggests that a teacher employing the DIA will differ by 0.474, in terms of the post
score, compared with a teacher of the control group with the same pre score. In addition, when
a teacher, employing the CBA approach, is compared with a teacher of the control group, the
difference will be 0.216 in favor of the DIA teacher. Finally, comparing the impact of the DIA
(.474) with the impact of CBA (0.216) on teachers’ post scores, it can be observed that there is
a difference of .258 in favor of the DIA. The conclusion that teachers employing the DIA
manage to improve their skills at a statistically higher level than teachers employing the CBA,
is also supported by comparing the standardized beta coefficients. In particular, it can be

observed that the impact of the DIA (.200) was twice as big than the impact of CBA (.091).
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Furthermore, by comparing the classification of teachers into different stages at the

beginning and at the end of the intervention, it was found that 13 out of 36 teachers of the
group employing the DIA, managed to move to the next more demanding stage, whereas the
other 23 teachers remained at the same stage. Specifically, four teachers of this group moved
from stage one to stage two, six teachers of stage two managed to move to stage three and
three teachers situated at stage three were found to be at stage four at the end of the
intervention. On the other hand, only five teachers of the group employing the CBA, managed
to move to the next most demanding stage, whereas almost all teachers of this group (i.e., 31
out of 36) remained at the same stage. More specifically, four teachers managed to move from
stage one to stage two and one teacher moved from stage two to stage three. Finally, by using
the t-test paired sample, it was found that teachers situated at stages three and four who made
use of CBA, did not make any statistically significant progress in their skills (t=1.13, df=13.
p=.279), whereas teachers of these two stages, employing the DIA managed to improve at a
statistically significant level (t=6.05, df=18, p=0.001).

Impact on Student Achievement

The results of the multilevel analysis, conducted in order to measure the impact of each
of the two approaches on teacher professional development on student achievement, are
presented next.

Empty models with all possible combinations of the levels of analysis (i.e., student,
teacher, and school) were established and the likelihood statistics of each model were
compared (Snijders & Bosker, 1999). An empty model consisting of student, teacher, and
school level represented the best solution. Statistical power is also an issue that has to be taken
into account in using multilevel modeling approaches to analyze nested data (Cools, De
Fraine, Van den Noortgate, & Onghena, 2009). It is typically recommended that at least 40

higher level units must be sampled in order to tap sufficient variance. In this study, the sample
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consisted of 174 teachers, appointed at 62 different schools and thereby the three-level model

was considered appropriate. The empty model revealed that 74.3% of the total variance was
situated at the student level, 16.7% of the variance was at the classroom level and 9.0% was at
the school level. In subsequent steps, explanatory variables at different levels were added,
starting at the student level. Explanatory variables, except grouping variables, were entered as
Z-scores with a mean of 0 and a standard deviation of 1. This is a way of centering around the
grand mean (Bryk & Raudenbush, 1992) and yields effects that are comparable. Grouping
variables were entered as dummies with one of the groups as baseline (e.g., girls=0). The
models presented in Table 7 were estimated without the variables that did not have a
statistically significant effect at level .05.

In model 1 the context variables at each level and the teacher background information
were added to the empty model. The following observations arise from the figures of the third
column in Table 2. First, model 1 explained 33.0% of the variance, most of which was
attributed to the student level. Second, all student background variables had statistically
significant effects on student achievement. Prior knowledge has the strongest effect in
predicting student achievement at the end of the school year. In addition, prior knowledge was
the only contextual variable which had a consistent effect on achievement when aggregated
either at the teacher or the school level. Finally, length of teaching experience was the only
teacher background factor, which had a statistically significant effect on student achievement.

In model 2, the impact of teacher assessment upon student achievement was
investigated. Since teachers were assigned to four developmental stages according to their
assessment skills, the extent to which the classification of teachers into these four stages could
explain variation in student achievement was examined. Thus, teachers at stage 3 were treated
as a reference (or baseline) group and three dummy variables were entered in model 1. The

developmental stage, at which a teacher is situated, was found to have a statistically significant
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effect on student achievement. Specifically, students of teachers at stage 1 had the lowest

achievement, whereas students of teachers at level 4 had higher achievement than students of
the first three levels.

Finally, in model 3 the effect of each approach employed towards teacher professional
development in assessment was investigated. Thus, teachers of the control group were treated
as a reference (or baseline) group and two dummy variables, indicating the teacher
professional approach employed (i.e., DIA and CBA), were entered into model 2. Only the
effect of the dummy variable measuring the impact of the DIA was found to be statistically
significant at .05 level.

The results of the multilevel analysis provide evidence that only the DIA yields better
results in student achievement than the control group. However, it is not clear whether this
approach is equally effective for teachers situated at different levels. To test this assumption,
four separate multilevel analyses were conducted. Each analysis engaged only the teachers of
the same stage and not the overall teacher sample. In this way, we could compare the effect
size of the variable, concerned with the use of the DIA and the use of the CBA, upon
achievement of students who were taught by teachers situated at different stages of teaching
competences.

Table 8 illustrates the figures of the final model of each of the four separate multilevel
analyses that were conducted. None of the teacher background factors was found to have a
statistically significant effect on student achievement and, therefore, teacher background

factors are not presented in the table.
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Parameter Estimates and (Standard Errors) for the analysis of student achievement in

mathematics (Students within classes, within schools)

Factors Model 0 Model 1 Model 2 Model 3
Fixed part (Intercept) 2.19(0.40) 1.20(0.12) 0.66(0.10) 0.34(0.10)
Student Level

Context

Prior achievement in maths 0.64 (.12) 0.64 (.11) 0.64 (.12)
SES 0.41(.14) 0.41(.14) 0.40 (.14)
Gender (0O=boy, 1=girl) 0.12 (.04)  0.11(.03) 0.11 (.03)
Classroom Level

Context

Average achievement 0.40 (.10) 0.40 (.10) 0.40 (.10)
Average SES 0.21 (.10)  0.21(.10) 0.21 (.10)
Percentage of girls N.S.S. N.S.S. N.S.S.
Teacher background

Gender (O=male, 1=female) N.S.S. N.S.S. N.S.S.
Years of experience 0.14 (.04) 0.10 (.04) 0.10 (.04)
Position (O=teacher, 1=deputy N.S.S. N.S.S. N.S.S.
head)

Quality of Assessment

Stage 1 -.34 (.07) -.33(.07)
Stage 2 -.19 (.07) -.18 (.07)
Stage 4 .18 (.07) 17 (.07)
DIA group .16 (.06)
CBA group N.S.S.
School Level

Context

Average achievement 0.10 (.04) 0.10 (.04) 0.09 (.04)
Average SES N.S.S. N.S.S. N.S.S.
Percentage of girls N.S.S, N.S.S, N.S.S,
Variance components

School 9.0% 7.8% 7.1% 6.9%
Class 16.7% 14.2% 10.5% 9.2%
Student 74.3% 45.0% 44.1% 44.0%
Explained 33.0% 38.3% 39.9%
Significance test

X 1033.4 810.1 705.0 651.3
Reduction 223.3 105.1 53.7
Degrees of freedom 7 3 1
p-value .001 .001 .001

N.S.S. = No statistically significant effect at level .05.
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Table 8

Parameter Estimates and (Standard Errors) emerged from separately analyzing achievement

of students taught by teachers situated at the same level

Factors Stage 1 Stage 2 Stage 3 Stage 4
Fixed part (Intercept) 0.65 (.20) 0.58 (.20)  0.62 (.10) 0.63(0.08)
Student Level

Context

Prior achievement in maths 0.64 (.12) 0.65(12) 0.68(.11) 0.63(.11)
Sex (0=Girls, 1=Boys) 0.10 (.04) 0.10 (.04) 0.11(.04) 0.10(.04)
SES 0.33 (.11) 0.30(.12) 0.35(11) 0.31(.12)
Classroom Level

Context

Average achievement 0.35 (.09) 0.37(09) 0.35(.09) 0.36(.09)
Average SES 0.21 (.09) 0.22 (.09) 0.21(.09) 0.20 (.09)
Percentage of girls N.S.S. N.S.S. N.S.S. N.S.S.
Intervention

DIA 0.11 (.05) 0.15(.05) 0.19(.08) 0.18(.05)
CBA 0.10 (.05) N.S.S. N.S.S. N.S.S.
School Level

Context

Average achievement 0.08 (.04) 0.08 (.03) 0.07(.03) 0.07 (.03)
Average SES N.S.S. N.S.S. N.S.S. N.S.S.
Percentage of girls N.S.S. N.S.S. N.S.S. N.S.S.
Variance components

School 7.1% 7.2% 6.8% 6.7%
Class 8.3% 9.5% 8.7% 9.4%
Student 44.5% 44.3% 44.6% 44.0%
Explained 40.1% 39.0% 39.9% 39.9%

N.S.S. = No statistically significant effect at level .05.

By comparing the four models, the following observations arise. First, all four separate
models explained approximately 40.0% of the variance, most of which was attributed to the
student level. Second, in all models student background variables were found to have
statistically significant effects on student achievement, with prior knowledge having the
strongest effect in predicting student achievement at the end of the school year. Third, in

analysing the data which emerged from teachers of stage 1, it can be observed that for teachers
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of this stage both the DIA (0.11) and the CBA (0.10) had similar impact on student

achievement. In all other models (i.e. Stage 2, Stage 3, Stage 4) only the DIA was found to
have a statistically significant impact on student achievement. In particular, for teachers of
stage 2 the DIA had an impact of .15, whereas for teachers of stage 3 the impact of the DIA
was found to be 0.19. The impact of the DIA for teachers situated at stage 4 was found to be
0.18.

It is also important to note that each analysis did not reveal similar effects of the
dummy variable concerned with the use of the DIA upon student achievement. The fixed
effects obtained with multilevel analysis can readily be converted into standardized effects or
‘Cohen’s d’ by dividing them by the standard deviations in the “treatment groups”. Thus, the
relative strength of the effects can be more easily compared among the four groups of teachers
who are situated at different stages. When the effects of the DIA, presented in Tables 7 (whole
sample effects) and 8 (effects per stage), are expressed in this way (see Table 9); they do not
turn out to be at the same level.

Table 9
Effect of employing each approach expressed as Cohen’s d per group of students

taught by teachers situated at the same stage and for the whole sample

Stage Effect Pooled S.D. Cohen’s d
Employing CBA

Teachers at stage 1 0.10 0.76 0.13
Employing DIA

Teachers at stage 1 0.11 0.77 0.14
Teachers at stage 2 0.15 0.74 0.20
Teachers at stage 3 0.19 0.73 0.26
Teachers at stage 4 0.18 0.72 0.25

Whole sample 0.16 0.96 0.17
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The impact of the DIA on student achievement was found to be small (0.14 and 0.20),

in cases where teachers of the first two stages were taken into account, whereas relatively
higher effect sizes (0.25 and 0.26) were identified in cases where teachers of stages 3 and 4
were taken into account (see Cohen, 1988, p. 19-27). In addition, the two approaches were
found to have almost the same effect size (0.13 and 0.14), in cases where data from teachers of
stage 1 were taken into account. This implies that the DIA was equally beneficial to the CBA
for teachers situated at level 1, however, for teachers situated at the higher stages, only the
DIA was beneficial. The overall effect of the DIA was found to be .17.

This chapter presented the analysis of the data collected in order to provide answers to
the research questions set. The first section investigated teacher skills in using different
techniques of assessment in mathematics. The analysis of the data provided support to the
scaling and developmental structure of teachers’ abilities in assessment. In particular, it was
found that assessment skills can be grouped into four types of assessment behavior, which are
discerned in a distinctive way and move gradually from easier to more advanced skills. The
second section examines the impact of two professional development approaches (i.e. DIA and
CBA\) upon teacher skills in assessment as well as student outcomes. The various analysis
procedures employed showed that teachers employing the DIA managed to improve their
assessment skills more than teachers employing the CBA. The DIA approach was found to be
particularly effective for teachers situated at higher stages. Finally, taking student outcomes as
criteria of effectiveness, it was found that teachers who use more advanced types of
assessment behaviour were more effective than those demonstrating the relatively easy types.

Further discussion of the results is presented in the next chapter.
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CHAPTER 5

DISCUSSION AND SUGGESTIONS FOR FURTHER RESEARCH

This chapter builds on the findings of the two phases of the study and draws
conclusions in relation to the research questions set. First, findings in relation to the
measurement of teacher assessment skills are discussed. Next, conclusions in relation to the
teacher professional development in assessment are drawn. Finally, suggestions for further
research are made.

Measurement of Teacher Assessment Skills

Current teaching practices emphasize in the integration of teaching and assessment,
with assessment becoming an on-going process, infused in the everyday teaching practice;
therefore, demanding changes in teachers’ practice in order for effective learning to take place
(Gardner et al., 2010; Wylie & Lyon, 2009). This re-conceptualization of assessment has led
to an understanding of the importance of teachers’ role in assessment, bringing forward the
need for teachers to effectively implement assessment practices. In this context, classroom
assessment research appears to be of high priority in the field of education. However, despite
the numerous attempts for establishing a theoretical base for classroom assessment (Black &
Wiliam, 2006; 2009; Brookhart, 2004; Gipps, 1994; Pryor & Crossouard, 2008; Sadler, 1989),
a research gap still exists on what constitutes effective assessment (Perrenoud, 1998; Yorke,
2004) and how it translates into action (Wiliam, Lee, Harrison & Black, 2004). In addition,
there is little research investigating teachers’ assessment skills either for formative or
summative purposes (Mok, 2010; Wiliam, Lee, Harrison & Black, 2004).

In this study, a specific measurement framework was used. The proposed framework
directly associated classroom assessment with specific aspects. In particular, the framework

took into account the dynamic nature of assessment and thereby the skills associated with each
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phase of assessment were examined. In addition, assessment skills were defined and measured

in relation to teacher’s ability to use specific assessment techniques in order to measure
different learning outcomes. Finally, a measurement framework developed, within the field of
Educational Effectiveness Research (EER), was adopted and both quantitative and qualitative
characteristics of the assessment process were taken into account. Based on the aspects
presented above, the framework allowed us to define and measure specific skills associated
with assessment practice. This is important because, even though a number of essential
assessment concepts, principles, techniques and procedures that teachers need to know have
been identified (i.e., Calfee & Masuda, 1997; Fullan, 2000; Popham, 2004), teachers’
assessment skills have not until now been systematically addressed (Brookhart, 2011).
Moreover, the framework incorporates skills related to the assessment process for both
summative and formative reasons, making it possible to examine effective assessment practice
irrespective of its purpose orientation. Thus, the framework enables the measurement of
classroom assessment’s effectiveness not only in terms of its formative purpose; but also in
terms of all aspects of the assessment process.

What is also important to note is the fact that even though the main phases of the
assessment process were considered as one of the three aspects based on which the framework
was developed, this does not imply a view of assessment as a step-by-step model that is
“done” by the teacher. On the contrary, the framework is based on current thinking in
assessment that views assessment as an on-going, iterative, dynamic process that engages both
teacher and learner in the assessment process (Shepard, 2000; Gardner et al., 2010; Wiliam et
al., 2004). Without neglecting the sequential character of the four phases in the process of the
design and implementation of assessment, this study considers all phases as interrelated and
interchangeable. In addition, although the framework focuses on the role of the teacher and

how he/she interacts with his/her students and their parents, during the different phases of the
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assessment process, this does not however mean that the role of students in assessment is

neglected. Effective assessment requires for the student to have ownership of his/her learning
(Black & Wiliam 1998; 2004; Tunstall & Gipps, 1996; Harlen, 2005), to be actively involved
in the processes of assessment (Lieberman, 1991; Stiggins, 2001; Heritage, 2007) and hold
responsibility over his/her actions (Boud & Falchikov, 1989; Black & Harrison, 2001; Nicol
&McFarlane- Dick, 2006). Therefore, students assume a more active and responsible role in
teaching and learning. Their involvement in negotiating goals and criteria (Boud, 1995;
Orsmond et al., 2000; Falchikov, 1995) as well as in assessment methods (Harris & Bell,
1994) facilitates students’ responsible and active engagement with assessment. In this context,
the framework acknowledges that both teachers and students should have a strong voice in the
assessment process (Brookhart, 2011; Suurtamm et al., 2010). For instance, in using the
quality and the differentiation dimension to measure assessment skills, the role of students was
seriously taken into account. More specifically, the quality dimension is concerned with
teachers’ skills in providing meaningful opportunities for students to take actions about their
own learning based on assessment information (Brookhart, 2011). This was done not only
through looking at teachers’ skills in reporting assessment results but also in measuring their
skills in constructing, administering assessment instruments, and recording assessment data.
Therefore, whereas the framework identifies specific teacher skills, these skills are defined in
a way that acknowledges the important role that students hold in the assessment process
(Stiggins & Chappuis, 2006).

In order to examine whether the proposed framework could be used to design
instruments that examine assessment knowledge and skills in relation to actual assessment
practice, a teacher questionnaire was developed. As already mentioned, examining teachers’
assessment skills though observations was not possible, given the continuous and complex

nature of the assessment practice. Thus, the questionnaire was considered as an appropriate
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tool for measuring a wide range of assessment skills situated at different phases of teacher’s

practice. By using the questionnaire, we were able to examine each assessment technique in
relation to the four aspects of the assessment process (construction, administration, recording
and reporting), whereas for each aspect of the assessment process, each of the five dimensions
(frequency, focus, stage, quality and differentiation) was applied. Given that the questionnaire
provided self-reported data, issues regarding the validity of the study could be raised. This
study addressed validity issues in two ways. First, the analysis of the semi-structured
interviews provided evidence supporting the internal validity of the study. Second, the results
of the Rasch analysis showed that teacher assessment skills can be measured by using the
three aspects of the proposed framework, used in developing the questionnaire. Thus, data
analysis provided support for the validity of the proposed framework, as well as the construct
validity of the questionnaire.

By using the questionnaire developed, we were able not only to define and measure
specific assessment skills, but also to examine whether stage classification can be identified
when examining teachers’ assessment skills. The results of the study provided support to the
initial assumption that teacher assessment skills can be grouped into different developmental
levels. In particular, the use of specific measurement dimensions to describe the factor of
classroom assessment helped us to group assessment skills into four types of assessment
behavior. The developmental scale was consistently identified in both measurement periods (at
the beginning and at the end of the intervention) and thereby the generalizability of the results
in the context of Cyprus was demonstrated twice. The four stages of teacher assessment
behavior identified were described in a distinctive way; thus, addressing a weakness in
previous stage related studies to provide a clear picture of what each stage entails (Dall’ Alba
& Sandberg, 2006). The content of each stage was specifically determined, whereas previous

stage models had suffered from vagueness and lack of clarity on what could actually constitute
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each developmental stage (Dall’ Alba & Sandberg, 2006). In addition, moving away from the

commonly applied summative-formative distinction, the four stages identified represented an
integrated approach to assessment practice, including various functions and purposes of
assessment. The findings described above suggest that the questionnaire developed can be
used by institutions offering both pre- and in-service teacher education in order to perform
initial evaluation of teachers’ assessment skills. This evaluation can serve as a starting point
for improvement and further professional development based on the needs identified. At the
same time, this tool can be used to evaluate the impact of teachers’ professional development
programs upon teachers’ assessment skills. This could help determine the effectiveness of
professional development programs in educational assessment, while at the same time provide
information that can be used to improve their quality.

Looking at the description of these four stages, a movement from relatively easy
towards more advanced types of teacher behaviour in assessing student knowledge and skills
in mathematics can be observed. Starting from skills associated with everyday classroom
routines with a mainly summative orientation, a gradual movement towards skills associated
with the use of assessment for formative purposes can be observed. This is in line with recent
literature supporting that effective teachers use formative—oriented assessment in everyday
classroom practice (Black & Wiliam, 1998; Creemers & Kyriakides, 2009; Hattie &
Temperley, 2007; Kyriakides & Creemers, 2008a; Wiliam, Lee, Harrison, & Black, 2004).
Important conclusions also arise when examining in more detail the content of the four stages.
First, the stages appear to provide support to arguments concerning the dynamic nature of the
assessment process. The four phases of assessment process, which were used to measure
teachers’ skills, do not stand independent but on the contrary they are found to coexist in all
four stages. This implies that teachers of all four stages are involved in the cycle of

assessment, with their skills differentiated in terms of their complexity in each phase.
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In particular, teachers of stage 1 and 2 differ in relation to the techniques they use

during student assessment. As already mentioned in Chapter 2, learning is multidimensional
and cannot be adequately measured by one instrument; therefore, a variety of assessment
techniques needs to be employed by the teachers (Brookhart, 2003; Gipps, 1994). In addition,
differences in learner characteristics imply that over-reliance on one form of assessment
disadvantages students who are able to display their knowledge, skills or abilities more
effectively through other methods (e.g., Leder et al., 1999). As the analysis of data shows,
stage 1 teachers rely only on the use of written tests, whereas stage 2 teachers use a variety of
assessment techniques. This is in line with research, suggesting that especially in the subject of
mathematics, teachers feel more comfortable about assessing through a reproduction of a
broad range of facts and mathematical operations in timed pencil-and-paper tests (e.qg.,
Firestone et al., 2000; Goodlad, 1984; Powell et al., 1985). On the other hand, teachers of
stage 2 are able to use, in an appropriate way, the various techniques of assessment in order to
measure basic skills in mathematics. However, teachers of both first two stages appear to use
assessment, only in order to achieve summative purposes and they also attempt to measure
only basic skills in mathematics. This contradicts the view that assessments need to move
beyond the scope of basic skills and be aligned with and support the new ideas of effective
mathematics instruction and assessment (Suurtamm, 2004). Moving on, differences between
stage 2 and stage 3 teachers are found in terms of the purpose, as well as the content of
assessment in mathematics. In particular, stage 3 teachers use assessment to achieve formative
purposes and in addition expand the content of their assessment to include more complex
educational tasks. It is evident that teachers situated at a higher levels have developed the
skills necessary to assess students in a more comprehensive and learning-centred way. Finally,
it is important to note that the dimension of differentiation is only present in the last stage.

This implies that differentiating assessment across the different phases of the assessment
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process and in relation to different techniques is more difficult to be achieved, as the analysis

of data using the Rasch and Saltus models has shown. This finding is in line with previous
studies that found the differentiation of instruction situated at higher levels of teacher
development (Kyriakides, Creemers & Antoniou, 2009; Kyriakides, Archambaul & Janosz,
2013)

Classifying teacher skills into levels of difficulty is only meaningful if these can be
related to student achievement (Kyriakides, Creemers & Antoniou, 2009). Thus, a question
that may rise here is related to the extent to which the classification of teachers into these four
stages explains variation in student achievement. This study stresses the need to identify those
activities associated with classroom assessment, which have positive impact on student
outcomes. Therefore, taking student outcomes as criteria of effectiveness it was examined
whether teachers who use more advanced types of behaviour were more effective than those
who demonstrate the relatively easy types. Multileveled analysis showed that the
developmental stage, at which a teacher is situated, had a statistically significant effect on
student achievement. Specifically, students of teachers at stage 1 had the lowest achievement,
whereas students of teachers at level 4 had higher achievement than students of the first three
levels. Therefore, it was found that teachers exercising more advanced types of assessment
behaviour had better student outcomes. Thus, this study contributes to the identification of
assessment skills that have a positive impact on student achievement. This is important since,
as already mentioned, most studies investigating the impact of assessment practice on student
achievement come from the area of formative assessment (Black & Wiliam, 1998; Wiliam,
Lee, Harrison & Black, 2004) and their findings have been questioned (Bennett, 2011). In this
study effectiveness was investigated not only in terms of the formative purpose of assessment
but across all aspects of the proposed framework. Thus, the findings can be used to determine

what constitutes effective assessment and how it translates into action.
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The fact that teacher assessment skills were identified and that they were found to be

related to student achievement outcomes implies that effective assessment practices can be
defined and promoted through teacher professional development programs. Therefore, the
results of this study can be used by higher institutions, providing initial and in-service training
to adjust their curriculum in order to provide adequate and appropriate assessment training to
prospective and in service-teachers. Furthermore, stage identification suggests that policy
should move on to establish mechanisms that allow stage examination in order to provide
appropriate assistance to teachers. Research on the development of expertise suggests that
teachers at different stages of development have differentiated needs (Fullan, 1990,
Hargreaves, 1994), while professional development opportunities which are planned and
focused upon teachers’ needs, are more likely to be effective (Eraut, 1995; Duncombe &
Armour, 2004). Thus, for teachers situated at stage 1, professional development programs
could include training on everyday assessment routines such as the enrichment or alteration of
ready-made written tests and the use of different types of written questions to assess students’
performance. For teachers at stage 2, professional development could address the use of
different assessment techniques, the use of both product and process questions; as well as the
use of descriptive comments to give feedback to their students. Training for teachers of stage 3
could have as a basic aim the development of assessment for formative purposes. Thus,
development programs could address issues related to the use of various assessment
techniques to measure more complex educational objectives in ways that promote learning and
the recording and reporting of the assessment information to both students and parents.
Finally, professional development for stage 4 teachers could focus on developing skills for the

differentiation of assessment in and for different occasions and students.
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Teacher Professional Development in Assessment

The literature highlights the growing evidence and recognition of the importance of
professional development in equipping teachers to meet contemporary challenges (Darling-
Hammond, 2000; Guskey, 2003). However, it also highlights the failure of professional
development to adequately address assessment (Stiggins, 2002; Popham, 2004). It is argued
that although teachers spend a large amount of teaching time in assessment related activities
(Crooks, 1988; Herman & Dorr-Bremme, 1982; Stiggins, 1991; Stiggins & Conklin, 1992),
they still lack the necessary skills to effectively assess their students in the everyday classroom
(Lukin et al., 2004; Stiggins, 2002). In addition, given the popularity of formative assessment,
the fact that a lot is done under its name and not all of it is helpful, testifies to a need for
improved formative assessment knowledge and skills (Brookhart, 2011).

Professional development in assessment appears as a controversial issue in the
literature. One line of research recognizing the inadequate assessment training at both pre- and
in-service teacher education (Popham, 2004; Stiggins, 1991) shifts the attention to the need for
teachers to understand the principles of sound assessment in order for effective practice to be
achieved. On the other hand, another line of research brings forward other factors, besides
teacher competence, that impact the effectiveness of assessment practice such as the role of
the classroom assessment culture (Shepard, 2000), teachers’ perceptions and beliefs (Brown,
2004; Pajares, 1992), as well as the formative function of assessment (Black & Wiliam, 1998;
Creemers & Kyriakides, 2008). As a result, teacher professional development efforts to
address assessment practice either adopt a competency based approach (e.g., Assessment
Literacy Project [KSDE]) providing training sessions in order to enhance teachers’ assessment
literacy or alternatively adopt a more holistic approach by creating professional learning
communities (Brookhart, Moss & Long, 2010). Taking the above into consideration, this study

investigated in more detail the development of teachers’ skills in assessment.
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In particular, an experimental study was conducted in order to examine the impact of

two different professional development approaches on teachers’ assessment skills and
students’ achievement. Both approaches addressed teacher skills in classroom assessment,
however with fundamental differences to their content and structure. The first approach was
competency based and offered all teachers the same training on assessment skills in order for
them to acquire the necessary competencies in assessment. The second approach, the dynamic
integrated approach, adopted a theory driven evidenced based approach to professional
development advocating the provision of professional development adjusted to teachers’
developmental stage (Creemers & Kyriakides, 2010). Teachers of both groups attended 7
professional development session and were encouraged to get involved in action research in
order to improve their assessment skills. Throughout the meetings, support was provided by
the research team to teachers of both groups, recognizing that effective integration of new
skills requires opportunities to practice the new skills and receive feedback (Ingvarson, Meiers
& Beavis, 2005). The two approaches differ in relation to two important aspects. First, the
DIA is based on the assumption that the content of the professional development program
should address and therefore be differentiated to meet the needs and priorities of teachers at
each developmental stage. Therefore, four focus areas were created, with each focus area
addressing assessment skills found to be situated at the same level. On the other hand, the
CBA does not address specific groupings of assessment skills, as the DIA does. The primary
aim of CBA sessions was to improve teachers’ competence in assessment by providing the
necessary knowledge associated with all the identified assessment skills. Thus, all of the skills
in the four focus groups were covered, and it was expected that every teacher could master all
the assessment skills. The second basic difference between the two approaches refers to the
use of reflection as an essential tool for improvement. Whereas, for teachers employing the

DIA, opportunities to engage in reflection on their assessment practices throughout the
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sessions were provided; for the CBA group, reflection was not considered necessary since the

basic assumption of this approach is that training in the assessment skills identified as
important is adequate to achieve improvement.

Data were analyzed in order to investigate which of the two professional development
approaches had greater impact on teacher assessment skills and student learning outcomes.
The analysis of the data showed that teachers employing the DIA managed to improve their
assessment skills more than teachers employing the CBA. Particularly, 13 out of 36 teachers
of the DIA group managed to move to the next, more demanding level of assessment
competence, whereas the other 23 teachers remained at the same stage. Specifically, 4 teachers
of this group moved from stage 1 to stage 2, 6 teachers of stage 2 managed to move to stage 3
and finally 3 teachers situated at stage 3 were found to be at stage 4 at the end of the
intervention. On the other hand, only 5 teachers of the group employing the CBA, managed to
move to the next stage, whereas the rest 31 teachers remained at the same stage. More
specifically, 4 teachers managed to move from stage 1 to stage 2, 1 teacher moved from stage
2 to stage 3 whereas teachers situated at stages 3 and 4 did not make any statistically
significant progress in their skills. The larger impact of the DIA on teacher assessment skills
identified could be attributed to the way this approach differentiates from the CBA; since
teachers employing the DIA were encouraged to reflect critically on specific assessment skills
associated with their level of competence.

Furthermore, looking at the progress of teacher assessment skills, it can be observed
that in the cases where change occurred, this change was towards the next demanding level.
This implies that the improvement of assessment skill took place gradually, since all progress
was done in a stepwise manner (i.e., from stage 1 to stage 2, from stage 2 to stage 3 etc.). Itis
however, important to note that teachers situated at stage 4, in both intervention groups, did

not manage to move to the next development stage. This might imply that the upward
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movement from stage 4 is more difficult to be achieved than the upward movement from stage

1, 2 and 3. This assumption is also supported by the symmetry indices estimated by the Saltus
model. Another issue raised is that movement towards the next stage was identified to teachers
of the DIA that were found to belong to stages 1, 2, and 3 at the beginning of the intervention.
On the other hand, upward movement of teachers employing the CBA was identified only in
stages 1 and 2. This could be attributed to the fact that teachers of higher level of competence,
employing the CBA, spend a lot of time developing and applying action plans, referring to
skills that they already possessed. For example, teachers situated at level 3, employing the
CBA, developed action plans that aimed to encourage record keeping for data deriving from
all assessment techniques. However, based on the evaluation of their skills, teachers of this
stage were already skilled in record keeping and therefore this particular involvement in action
research had no added value. In addition, the findings suggest that improvement of teacher
skills takes place gradually. This implies that it is perhaps naive to believe that the methods of
the experts can or should be taught directly to beginners (Combs et al., 1974), thus having
important implications for the content of both pre- and in-service teacher education. Teacher
education needs to be in line and to address teachers’ needs. Trying to engage a non-
experienced teacher in activities aiming at differentiated assessment, when he/she has not yet
acquired basic assessment skills, may not be appropriate. The same applies when you invite
an experienced teacher with advanced skills in test construction, to attend an introductory
course in test development.

The research suggests that teachers can improve and ultimately progress to the next
developmental stage of assessment skills, by undertaking appropriate interventions and
participating in effective professional development programs (Creemers, Kyriakides &
Antoniou, 2013). This argument is supported by the fact that teachers of the control group did

not manage to improve their assessment skills, while all of them remained at the same stage
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that they were found to be situated at the beginning of school year. On the other hand, teachers

employing either the DIA or the CBA managed to improve their assessment skills. The added
value of using the DIA rather than the CBA to design a teacher professional development
programme was identified by comparing the progress in assessment skills that each
intervention group managed to achieve, since teachers of the DIA managed to improve their
skills more than those employing the CBA. This appears to provide support to the main
assumption of the DIA that training initiatives are more effective when they are structured to
correspond to the professional needs of teachers (Creemers, Kyriakides & Antoniou, 2013).
Identifying individual teacher’s needs and providing realistic and differentiated staff
development allows teachers to build on their existing personal and professional strengths and
grasp learning opportunities (Fullan, 1990, Hargreaves, 1994, Hargreaves & Hopkins, 1991,
Newton &Tarrant, 1992). In addition, whereas the CBA focused only on competency
development teachers employing the DIA were also engaged into systematic and guided
critical reflection on their assessment practices, suggesting that a focus on both competence
and reflection is necessary in order to achieve effective professional development. In this way,
it is possible for professional development to result in changes in practice rather than merely
changes in knowledge levels (Darling-Hammond, 1998; Lieberman, 1996; Wilson & Berne,
1999), since it is argued widely that what teachers know does not necessarily define what
teachers practice (Elmore, 1996; Kauffman, 1996; Kennedy, 1997; Greenwood & Abbott,
2001; Gersten, Vaughn, Deshler, & Schiller, 1997).

Moving a step forward and taking student outcomes as criteria of effectiveness, it was
found that when analyzing the whole sample effects, only the DIA yielded better results in
student achievement than the control group, whereas the CBA was found not to have any
significant effect on student achievement. However, examining further the impact of the DIA

on student achievement, this time focusing on the effect per stage, it was found that its impact
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was small in cases where teachers of the first two stages were taken into account, whereas

relatively higher effect sizes were identified in cases where teachers of stages 3 and 4 were
taken into account. In addition, the two approaches were found to have almost the same effect
size, in cases where data from teachers of stage 1 were taken into account. This implies that
whereas only the DIA was beneficial in relation to student outcomes for teachers situated at
the higher stages; the DIA was equally beneficial to the CBA for teachers situated at stage 1.
This could be attributed to the fact that teachers of stage 1 lack the necessary routines and
basic skills which are easier to address whereas those situated at the higher stages need more
specific interventions that are focused on their needs. What is important to note is that whereas
positive changes in student outcomes are the ultimate measure of professional development’s
success, until now there is relatively little systematic research conducted on the effects of
professional development on student outcomes (Garet et al., 2001). The positive impact of the
DIA on student outcomes, found in this study, provides further support to the argument that
professional development programs should employ the DIA in order for effectiveness to be
achieved (Creemers, Kyriakides & Antoniou, 2013).

This study has showed that the DIA was more effective than the CBA in improving
teachers’ skills and student outcomes. This finding comes to agree with the argument that
when traditional professional development approaches are employed, despite the good
intentions, teachers’ practice and students’ chances for academic success remain unchanged
(Tyack & Tobin, 1994). These findings also have important implications for policy and
practice. Since the findings showed that the DIA is more effective in improving teachers’
skills and students’ achievement, perhaps policy should implement professional development
programs employing the DIA in its official teacher training. This way, teachers will be
engaged in professional development opportunities that encourage them to reflect critically on

specific assessment skills associated with their level of competence. In order to do so,
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evaluation mechanisms of teachers” assessment skills also need to be established. These can be

used to evaluate teachers’ needs in order to offer appropriate professional development as well
as to examine the effectiveness of the program offered, based on the changes identified in
relation to teachers’ skills.

Summarily, the findings of this study, as these are discussed above, provide important
information in relation to the measurement of teacher assessment skills, as well as the
professional development in assessment. Given that researchers in the area of educational
effectiveness highlight the need for establishing stronger links between educational
effectiveness research and improvement of practice (Creemers & Kyriakides, 2008; Reynolds,
Hopkins & Stoll, 1993) implication of the findings for policy and practice especially in the
context of Cyprus are presented next.

Implications for Policy and Practice in the context of Cyprus

This research is in line with recent attempts to merge the findings of educational
research with initiatives for improvement in educational policy and practice. This stands
especially in the context of Cyprus, since from 2005 an ambitious educational reform attempt
has been launched (Ministry of Education and Culture, 2008).

First, this study has identified assessment skills that have a positive impact on student
achievement. In particular, this study provided further support to previous research suggesting
that effective teachers use formative—oriented assessment in everyday classroom practice
(Black & Wiliam, 1998; Hattie & Temperley, 2007; Wiliam, Lee, Harrison, & Black, 2004).
The use of assessment for formative purposes is also of the main objectives of the Cyprus’
educational reform initiative (Ministry of Education and Culture, 2004). However, as already
mentioned, despite the positive attitudes of Cypriot teachers towards formative assessment,
only a limited number of teachers actually implement it in their everyday practice (Creemers,

Kyriakides & Antoniou, 2013). The results of this study can be used by higher institutions of
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Cyprus providing teacher education degrees to adjust their curriculum in order to provide

adequate and appropriate assessment training to prospective teachers. In addition, the results
can be used to inform educational policy in order to move forward to the establishment of
assessment targeted training and professional development opportunities for in- service
teachers. Developing assessment skills thought well-targeted pre- and in-service teacher
education could contribute to a more effective use of assessment in the everyday classroom.

In addition, given the support provided to the questionnaire developed to measure
teacher assessment skills, the questionnaire could be used to examine assessment knowledge
and skills in relation to actual assessment practice. Thus, the questionnaire could be used by
educational institutions offering teacher education and professional development in order to
identify their trainees’ needs and subsequently adjust the content of the training provided
accordingly. Moreover, the questionnaire could be used as part of the initial training for newly
hired teachers. Its use could help identify beginning teachers’ needs in relation to assessment
in order for their mentors to provide appropriate and targeted support. Furthermore, with
appropriate adjustments the questionnaire could be used as a teacher self-assessment
instrument. Self-assessment is a powerful technique for self-improvement and professional
growth (McDonald & Boud, 2003). Teachers could use it as learning tool in order to examine
their practice and identify areas for improvement.

Finally, this study has provided support for the effectiveness of the DIA to teacher
professional development. Particularly, the DIA was found more effective than the CBA in
improving teachers’ skills and student outcomes. Given that teacher training in Cyprus has
mainly a competency-based orientation; policy should be directed towards the development of
professional development opportunities that employ the DIA in order to improve teacher

assessment skills and their effectiveness status.
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Suggestions for Further Research

As many OECD countries are beginning to develop commonalities of understanding
and practice in relation to classroom assessment (Sebba, 2006), the difficulties in effective
implementation need to be identified and tackled by researchers and policy makers. As
Torrance and Pryor (2001) argue, it is necessary to explore systematically teachers’ daily
practice in order to facilitate the firm grounding of future programmes of change. Without
systematic analyses of classroom assessment, based on empirical research in classrooms,
research evidence can only provide us with a limited understanding of the nature and process
of assessment in the service of learning. This study used a specific framework to measure
teacher skills in assessment and investigated the effectiveness of two different professional
development approaches in improving teacher assessment skills and student achievement. The
findings revealed that assessment skills can be grouped into 4 stages of assessment behaviour
and that the Dynamic Integrated Approach is more effective than the Competency-Based
Approach in improving assessment skills and student achievement.

However, further research is needed in order for more in-depth analysis of the findings.
First, this study used a teacher questionnaire to measure teacher assessment skills. Thus, the
use of other methods to measure teacher assessment skills also needs to be investigated. Using
a variety of classroom data such as content analysis of teachers’ tests and assessment records,
student surveys, students’ work samples as well as classroom videotaping could provide
important insights in relation to teachers’ skills assessment.

In addition, while this study has provided evidence that teacher skills in assessment can
be grouped into certain types of assessment behaviour, more studies in this area are necessary.
More specifically, given the fact that the study was conducted in a single country and was
concerned with primary teachers’ assessment skills in mathematics, further research is needed

in order to test the generalisability of the findings of this study. Future studies will have to
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face more issues in developing comparable questionnaires, since not only adaptation but also

translation of questionnaire items might be needed. Whether the developmental stages of
classroom assessment skills can also be identified in measuring skills of teachers in
assessment of student achievement in various subjects (not only in mathematics) and in
assessment of students at different phases of schooling (not only at primary school level)
should be further investigated in order to test the generalisability of the findings.

Moreover, further research is needed in order to examine the generalizability of the
results of the experimental study. Particularly, future research might investigate further the
effectiveness of the Dynamic Integrated Approach in different educational contexts and
settings. It is also important to recognize that the long-term effect of the interventions needs to
be also investigated. This is important since, changes due to interventions to improve
assessment skills may revert to baseline after the intervention stimulus ends (Hargreaves,
2002). Thus, a follow — up measurement could help us consider the dynamic character of
effectiveness since not only teachers moving to a higher stage might be identified but also
teachers who drop to a lower stage for several reasons (including burnout) could be identified.
Longitudinal studies that expand for more than one year are therefore necessary in order to
examine, not only the long term effect of the interventions, but also the sustainability of the
effects.

Finally, it is necessary to acknowledge that both intervention groups provided
professional development externally, since they took place on non-working hours and teacher
participation was on a volunteer basis. Teachers of both groups were working towards
improvement on an individual basis, irrespective of their colleagues at school or their school’s
policies. However, it is argued that teacher professional development is not sufficient without
considering the larger system in which teachers find themselves (Wylie & Lyon, 2009) and

thus the working context is considered as the most suitable place for professional development
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(Hargreaves, 1997; Retallick, 1999; Scribner, 1999). According to Evans (1993) school-based

in service education derives from the curriculum needs and plans of the school. It may concern
the school as a whole or in part, as well as provide for the individual teacher's in service needs.
Since, school-based teacher professional development is a growing trend in many European
countries, it is necessary to investigate further a school-based professional development
intervention and to examine the added value of using the DIA to develop school-based INSET
courses. Comparing external and school-based professional development opportunities will
help identify which professional development approach is more effective in bringing about
improvement to both teachers and students. It will also help identify school factors that may
influence the effectiveness of different professional development approaches, since it is argued
that school wide influences are considered as an element that impacts teacher development

(Joyce & Showers, 1995).
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APPENDIX A: Teacher Questionnaire

The aim of this research is to examine the needs of teachers, as far as assessment is
concerned, in order to provide appropriate and focused professional development. The
following statements concern the assessment of students in_mathematics and refer to
the four phases of the assessment process: a) planning and construction of assessment
tools, b) administration of assessment instruments, c) recording and analyzing data
and d) reporting results. This questionnaire will be used to design a professional
development programme that meets the needs of each teacher. In addition, this
questionnaire will allow us to assess the effectiveness of this programme after its
completion. Therefore, providing your name upon completion of this questionnaire is
required. You are reassured that all information found in this questionnaire will be
strictly confidential. Finally, you are kindly requested to answer all questions in all
honesty.

PART A
1) Gender: Male [ ] Female|:|
2)  Position: ]
Teacher Assistant head teacher Headteacher

3) Years of Working Experience: ...................

(Consider the current year as a full year)

4) Having in mind the way students are assessed in mathematics rank the
following by using the numbers 1 to 6 in such a way that in column A number
1 refers to the most appropriate assessment technique, number 2 to the next
more appropriate technique and so on, whereas number 6 is the least
appropriate technique.
Then follow the same procedure for column B, so that number 1 refers to the
technique you use more often, number 2 refers to the technique you use less
often and so on, whereas number 6 refers to the technique you rarely or never

use.
COLUMN A COLUMN B
Appropriateness Usage
Frequency

A. Written Test

B. Oral Assessment

C. Observation

D. Performance Assessment

E. Homework

165



5) Rank the following assessment purposes by using numbers 1 to 4, so that
number 1 refers to the most important purpose for which you assess your
students in mathematics, number 2 refers to a less important purpose and so on,
whereas number 4 refers to the least important assessment purpose.

In mathematics | assess my students in order to:

A. assess myself

B. be able to compare my students with each other

C. identify the needs of my students and plan my teaching
D. assess the effectiveness of the curriculum delivered to the students

PART B: WRITTEN ASSESSMENT IN MATHEMATICS

Tick (\/) the appropriate box:
1)  When | assess my students in mathematics, | use a written test:

A. Never

B. Once a semester

C. At the end of each unit

D. More than once for a unit

At the previous question, if you ticked ‘Never’, do not answer questions 2-14 of
Part B and proceed to Part C. If you ticked another choice, then answer
regularly all the questions of Part B.

The statements 2-14 of Part B refer to the use of written tests in mathematics.
Circle a number, from a scale 1-5, in order to show to what extend the following
statements respond to what occurs during the mathematics assessment in your
classroom. Number 1 refers to facts that occur very rarely or never, whereas
number 5 refers to facts that occur very often (i.e. at least once during a unit).

1 means “‘Very Rarely or Never’ and 5 means “Very Often or Always’

2) My written tests include only questions / activities foundin 1 2 3 4 5
the mathematics assessment book.

3) The questions / activities that | use require from studentsto 1 2 3 4 5
explain the procedure they used in order to find the result.
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4) All students are asked to answer exactly the same questions
in every written test.

5) The written tests | use, usually include:
A. Multiple Choice Questions
B. True / False questions
C. Fill-in exercises
D. Matching exercises
E. Short Answers

F. Open-ended questions (that do not have only one correct
answer)
G. Problem solving

6) The written tests | use include questions / activities that are
related with each other (i.e. students are required to do operations
and then create a graph based on their answers)

7) Before creating a test, | write down the objectives | want to
assess and further indicate which exercises of the test correspond
to each objective.

8) I provide help to a student when | realize that she/he is having
some difficulties during the written assessment.

9) When I construct the questions / activities for a written test, |
take into consideration my students’ abilities (i.e. in a class of
lower-ability students | use easier exercises).

10) During written assessment administration, students require
clarifications regarding the exercise instructions.

11) Once | recognize that a student has difficulties in
comprehending the exercises, | provide clarification to that
student.

12) All students have the same amount of time to complete the
written test.

13) Before students begin to complete the written test:

A. | provide a detailed explanation of the instructions of
each question / activity.

B. I provide general instruction on how to complete the test.

C. 1 do not provide any instructions, because | consider the
instructions of the test comprehensible.

14) When | recognize that a number of students have not fully
comprehended a question / activity, | interrupt the test and provide
further instructions for the whole class.
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PART C: ORAL ASSESSMENT
Tick (\/) the appropriate box:

1) When | assess my students in mathematics | use oral assessment:

A. Never

B. Once a semester

C. Atthe end of each unit

D. More than once for a unit

At the previous question, if you ticked ‘Never’, do not answer questions 2-8 of
Part C and proceed to Part D. If you ticked another choice, then answer
regularly all the questions of Part C.

In order to answer the questions of Part C, circle a number, from scale 1-5, in order to
show to what extend the following statements respond to what occurs during
mathematics assessment in your classroom.

1 means “‘Very Rarely or Never’ and 5 means “Very Often or Always’

2) | orally assess my students in mathematics:
A. during discussion in the classroom (randomly) 1 2 3 45

B. after planning and when students are aware of the 1 2 3 4 5
assessment (formal)

C. after planning and when students are not aware of the 1 2 3 4 5
assessment (informal)

3) Sometimes students do not seem to have understood the 1 2 3 45
question asked and | am required to rephrase it.

4) I know in advance which students I am going to assess and 1 2 3 45
which questions | am going to ask each student.

5) I orally assess students to check to what extend the results 1 2 3 45
correspond to the results of the written test.

=
N
w
SN
(62}

6) | take into consideration students’ abilities when I ask questions
(i.e. easier questions are addressed to lower-ability students)

7) All students have the same amount of time to orally answerthe 1 2 3 4 5
questions

8)  When a student has difficulties in answering an oral
question, then:
A. | rephrase the question

B. | provide further clues
C. | provide a different question
D. I request other students to answer the same question
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PART D: OBSERVATION/PERFORMANCE ASSESSMENT

Tick (\/) the appropriate box:

1) 1 use observation / performance assessment (i.e. if students know how to use the
compass) to assess my students in mathematics:

A. Never
B. Once a semester

C. At the end of each unit

D. More than once for a unit

At the previous question, if you ticked ‘Never’, do not answer questions 2-9 of
Part D and proceed to Part E. If you ticked another choice, then answer
regularly all the questions of Part D.

In order to answer the questions 2-9 of Part D, circle a number, from a scale 1-5, in
order to show to what extend the following statements respond to what occurs during
mathematics assessment in your classroom.

1 means “‘Very Rarely or Never’ and 5 means “Very Often or Always’

2) In mathematics | observe my students randomly for assessment 1 2 3 4 5
purposes (without doing any planning in advance)

3) I decide in advance which students to assess through systematic 1 2 3 4 5
observation.

4) When students work in groups, | observe in order to assess to 1 2 3 45
what extend each student cooperates well with others (in case you
do not use group work activities, do not answer the question)

5) During mathematics instruction, I assess how a student 1 2 3 45
performs an activity to check her/his skills (i.e. if s/he knows how
to use the compass)

6) Before proceeding to observation, | write down the objectives] 1 2 3 4 5
want to assess and how to achieve that.

7) 1 use observation to assess the procedure a student follows to 1 2 3 45
solve a problem.

8) When | use observation to asses my students, | take interestin 1 2 3 4 5
identifying each student’s contribution to the team.

9) When students work in groups | use observation in order to 1 2 3 45
assess only the final outcome of each group.



PART E: RECORDING AND REPORTING RESULTS

Part E refers to statements concerning the recording and reporting of assessment
results. Circle a number, from a scale 1-5, in order to show to what extend the
following statements respond to what occurs during mathematics assessment in your

classroom.

1 means “‘Very Rarely or Never’ and 5 means “Very Often or Always’

1) | keep a record of the results from:
A. Written Test

B. Oral Assessment
C. Performance Assessment

D. Observation

2) When 1 record the results of an assessment | use:
A. numeric rating scale
B. letter and symbol rating scale (i.e. A, B/++)

C. comments regarding student’s specific needs and
requirements

D. general comments regarding student’s performance and
progress

3) The records | keep concern:
A. each student’s performance during the exercise

B. the student’s general performance
C. the classroom’s overall performance
D. the student’s performance by objective

4) When students work in groups | record comments regarding:
A. each team’s overall performance
B. the contribution of each student to the team
C. each student’s performance in relation to the other members
of the team.

5) The results of the written assessments are given back to
students in the form of:

A. numeric rating scale

B. letter and symbol rating scale (i.e. A, B/ ++)

C. general commentary ( i.e. “Very Good’, “You need to study
harder’, etc.)

D. specific commentary in relation to weaknesses that were
identified

E. neither commentary nor rating

6) | inform the school’s headteacher regarding the results of each
assessment.

7) At the end of parents meeting, | usually have the impression
that they did not understand the information I provided them
regarding the results of their child’s assessment.
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8) When | inform parents | usually refer to their child’s grades in
each test.

9) During parents meeting, | ask parents to give me information
regarding:
A. the amount of time the student spends on studying at home
B. the student’s behavior outside school
C. the student’s family environment and situation
D. the ways in which they help their child at home

10) When | realize that there is a communication problem between
me and the parents, | adapt the conversation to their level.

11) All students are informed about the assessment results in the
same way.

12) I correct the homework and provide feedback to students.

13) When | inform parents | refer to the child’s performance in
relation to his/her classroom’s level.

14) 1 discuss, on a personal level, with every student regarding
his/her assessment results.

15) When | inform parents | advise them on how to help their
child improve.

16) I inform parents regarding the results of:

A. written assessment

B. oral assessment

C. observation/performance assessment
D. activities assigned in classroom

17) When | inform students regarding their assessment results |
point out what they can do to improve themselves.

18) I inform students regarding the results of:

A. written assessment

B. oral assessment

C. observation / performance assessment
D. activities assigned in classroom

19) In order to draw conclusions regarding students’ performance
| take into consideration the way they do their homework
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20) Rank the following purposes that serve the way by which you record the assessment
results of Maths by using numbers 1 to 6, so that number 1 refers to the most important
purpose, number 2 refers to the less important purpose and so on, whereas number 6 refers to
the least important purpose.

The way by which I record the assessment results allows me:

A. to know the level of each student

B. to be able to inform parents any time | am asked

C. to check the appropriateness of the objectives set

D. to be able to inform school administration at any time | am asked

E. to check the appropriateness of the questions / activities

F. to have a better awareness of the level of my classroom

Tick (V) the appropriate box:

21) When | realize that some parents do not ask to be informed systematically about their
children’s assessment, then:

A. | contact parents by phone and ask them to meet at school

B. I send a letter to parents asking them to meet at school

C. I only contact parents whose children face difficulties

If you chose “C’ in question 21, do not answer question 22.

22) After contacting parents, either by phone or letter, the parents come at the school:

A. Never

B. Rarely

C. Often

D. Always

Thank you for your cooperation



APPENDIX B: Questionnaire Specification Table
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ASSESSMENT

SKILLS FREQUENCY FOCUS STAGE QUALITY DIFFERENTIATION
WRITTEN e Number of Purposes to be Period of o Instrument  Differentiation of
ASSESSMENT techniques achieved with construction representative techniques according
used each technique Time lapse of the content to the goals aimed
% e Frequency of Setting learning between ¢ Instruments  Differentiation of
= ORAL the use of each goals for each construction validity and techniques according
O ASSESSMENT technique technique and reliability to students’ needs
3 e Frequency of Types of administration o Variety of
% each type of questions/tasks techniques
% OBSERVASION each technique included used to
O e Time devoted (product or control
to construction process) quality
A5, B2, B6
PERFOMANCE ' "
ASSESSMENT A4, B5 B3, D7 B7, B9, C4, B4
C5, D6
WRITTEN e Frequency for Individual or Period of e Ontime o Differentiation of time
ASSESSMENT technique group administration administratio according to students
administration administration Time gap n (begin and needs
> e Time devoted Specificity of between finish on ¢ Differentiation of
@) ORAL to complete instructions administration time) techniques according
I:: ASSESSMENT assessment (too general/too and recording e Quality of to students needs
o tasks specific/ instructions
= e Frequency of focused) provided
Z | OBSERVASION clarification (accomplish
s questions intended use)
[a)
< B10, B11,
B14,C3,C8,
F:ESZI;CSTQ/IMAEII\ICTE B1, C1,C2,D1,, B13, D2, D4 B1, C1, D1 D3, D5, D8,
E19 D9 B8, B12, C6, C7,
WRITTEN e Frequency of Purposes of Period of e Recording  Differentiation of
ASSESSMENT record keeping record keeping recording instruments record keeping
e Time devoted Individual or Time lapse interpretative according to purpose
0) to record group between validity and student
< ORAL keeping recording recording and e Formative
2 | ASSESSMENT | e Number of Recording reporting and
O Instruments notes summative
8 used for record (specific/gener use of records
X | OBSERVASION keeping al/general
trend)
PERFOMANCE E3, E4
ASSESSMENT El E2, E5
WRITTEN e Frequency of Purposes of Period of e Formative  Differentiation of
ASSESSMENT reporting reporting reporting feedback reporting according to
e Time devoted Reporting e Receiving users
to reporting information student o Differentiation of
ORAL e Number of (general/ information reporting according to
g ASSESSMENT users of specific/ from users/ purposes
o reporting (to focused) type of o Differentiation of
% whom?) information communication
a | OBSERVASION e Quality of discourse according to
% communicati users
on between
teacher and
PERFOMANCE users
ASSESSMENT E16, E18 E13 E6

E7, ES8, E9,
E15, E17, E19

E10, E11,E14
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APPENDIX C: Interview Guide

INTERVIEW FOR INVESTIGATING TEACHERS’ SKILLS IN ASSESSMENT

Instructions for using the tool:

Every interviewee must provide information for each one of the four phases of
assessment. Questions A and B are general and must be asked at the beginning of the
interview. Four questions will follow, each one of them corresponding to one of the four
phases, as well as a check list for each question. In case one or more topics is or are not
mentioned by the interviewee, then the supplementary questions as well as clarification
guestions must be asked.

Question A:

First 1 would like to thank you for the time you took for this interview. This interview
concerns the assessment of students in the mathematics classroom and it specifically focuses
on the four phases of the assessment process: construction, administration, recording data and
reporting results. The aim of this interview is to ensure that the professional development
program to be offered will correspond to the real needs of each participant.

What is your opinion on the assessment of the student as it is? What are the prospects
for improvement and more specifically, what do you expect to gain from the specific
professional development program?

Note: In case the interviewee refers to issues relating to a specific phase, pass on to the
specific question and after that, pass on to the questions concerning the other phases.
Question B:

Which assessment techniques do you usually use to assess your students in mathematics?
Check List

- written assessment

- oral assessment

- observation ( random — intentional )
- performance assessment

Question 1:
Which procedures do you usually follow to construct an assessment tool?

Check List

- time spent in the construction

- type of questions (product / process)

- type of questions (objective / multiple choice / fill in / short answer / true-false /open-
ended / coupling/ interpretive / layout)
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- construction period

- level of difficulty of questions

- content representativeness / Specifications Table / Comments Table (1a)
- differentiation based on students / objective (1b)

Supplementary question (1a): Having in mind the last written assessment you constructed,
could you describe how you worked on it? For example, did you use a ready-made test and if
so how did you choose it? What do you take into consideration when choosing the exercises /
activities for a written assessment?

Supplementary question (1b): Are there any situations where you consider written
assessment inappropriate for the assessment of specific students or specific objectives? If so,
what are the reasons and how would you deal with these kinds of situations?

Question 2:

We would like to know how you behave during the administration of an assessment. For
example, what procedure do you usually follow during the administration? (i.e. do you
provide clarification guidelines / solve queries / set time limits etc.)

Check List

- frequency of administration of each technique

- queries of students / clarifications

- individual / group administration

- type of guidelines (general / specific)

- administration period (beginning of a unit/ end of a unit / when necessary)
- set/ keep time limits

- appropriateness of guidelines (students comprehend what they must do) (2a)
- time differentiation based on students / objective (2b)

Supplementary question (2a): During the written assessment, do students usually ask
questions? If so, how do you act in response?

Supplementary question (2b): Are there situations in which you give certain students more
time in order to complete the assessment? If so, what are the reasons and in which ways this is

done?

Question 3:

We would like you to describe the procedure you usually follow to record the results of
an assessment. For example, for which assessment techniques do you usually keep a
record? And what is usually the form of such a record?
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Check List

- frequency for recording results for each type

- use of different recording tools

- marking (symbolic/numeric)

- individual / group recording

- comments (per student / per class as a total / per objective / per exercise)
- time gap between administration-recording

- formative / comparative use of recorded data(3a)

- recording differentiation based on students / objective

Supplementary question (3a): In your opinion, data recording serves in what? Can you
describe how you usually use these records?
Check List 3a

- Purpose / Use of recording

a) information on classroom level

b) information on student’s level

c) evaluation / revision of objectives / activities
d) information for reporting purposes

Supplementary question (3b): Can you mention in detail the information you include in data
recording?
Check List 3b

- The recording includes:

a) comments on student’s general performance

b) comments on the needs / weaknesses that aroused
¢) comments on the progress shown

d) comments on the next improvement steps

Question 4:

We would appreciate it if you could describe the procedure you usually follow in order to
report assessment results? For example, who do you report to, in what way and during
what period?

Check List

- reporting users

- frequency of reporting per user

- purpose of reporting per user

- type of reporting (general / specific / focused)

- reporting period per user

- identification / definition of next steps

- eliciting information from users / type of information
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- communication quality between teacher - user

- differentiation of reporting context based on user / purpose

- differentiation of communication language based on user
Supplementary question (4a): Having in mind your experiences of parents’ visits, what
purposes does reporting to parents serves and what type of information this reporting must
include?
Supplementary question (4b): After your last written assessment, in which way did you
report to your students about their performance? For example, when students received their
tests what type of comments did you provide?



APPENDIX D: Action Plan Template

School: School Year: Area of actions:
Goal(s):
Actions/Steps Time-frame Resources

Evaluation
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APPENDIX E: Examples of Application Activities
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Application activity — Table of Specification

A) By using the written essay given, complete the following table of specification.

Course: Math
Class: A’

Unit: 7

Concepts /Skills

KNOWLEDGE

COMPREHENSION

APPLICATION

TOTAL

1. Solid shapes
(cube, cylinder,
rectangular
parallelepiped,
sphere)

2. Flat shapes
(triangle, circle,

square, rectangle)

3. Completing the
table

4. Graph
(completion /
creation)

5. Patterns
(abc/abcd)

6. Measurement

7. Problem Solution

TOTAL
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A) Do you consider that the distribution of the exercises fulfills the objectives adequately?

B) Would you remove any exercises in order to improve the test? If so, which ones and
why?

C) Would you add any exercises in order to improve the test? If so, such changes would
be in relation to which concepts / activities / dimensions?
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Application activity — Use of multiple assessment techniques

e Complete the following table in order to show how different techniques can be used in
order to assess an objective

Objective

Written Exercise

Oral Assessment

Observation /
Performance Assessment

1. Addition of similar
fractions

2. ldentify the properties
of the operations when

they are presented in
natural numbers and
symbols

»commutative property of

addition/multiplication
a+b=b+a, a.b=Db.a

»associative property of
addition/multiplication
(at+b)+c=at+(b+c),
(a.b).c=a.(b.c)

» distributive property of
multiplication over
deduction (b-c).a=(b.a)-
(c.a)

» distributive property of
division over addition

(a+b):c= (a:c)+(b:c)
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Application activity — Group Work

e Complete the following table in order to illustrate how you would organize a group
work to assess the following objective:

[ Calculating the area of plane figures ]
Group Group Activities Assessment
Composition Organization
Number of Suggestions for activities » individual |:|
members: > role assignment by | that could be used:
the teacher > team |:|

[]

role assignment by
the team

[]

no role assignment

[]

e Homogenious
Ability
grouping

e Heterogeneous

Ability
[]

fixed timetable /

schedule I:l

flexible timetable /

schedule |:|

Grouping
»  Only boys I:I
»  Only girls |:|
» Both boys and

girls []

only group work

[]

combination of
group / individual

work
[]

Assessment concerning
» team contribution |:|

[]

» The degree of cooperation

[]

> the result

Assessment technique(s):
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Application activity — Homework

/ 0 Math’s Book, pg. 35-36 (problem solution). \
o Math Worksheet (dividing fractions).

0 Prepare for a test in Unit 5.

0 Write down, 6 times, the multiplication table for the number 8. /

\_

e The above are examples of homework. After examining them, discuss with your team:

» Which objectives they serve?
» What is their contribution to learning?

» Do you consider the above homework appropriate for providing better learning
in relation to the objectives mentioned?

e Which alternative homework or guidelines would you recommend? Take into
consideration the characteristics of a constructive homework given to you.



Application activity — Example of Diagnostic Assessment
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e Which of the following shapes has the ¥4 of its area shaded? It may be more
than one.

Y

C D

e After examining the above exercise, complete the following tables.

Each alternative is aiming to check what?

B

C D

How teaching should be organized for students who answered as follows:

A

AB

AD A,CD




Application activity — Differentiation of written assessment

After examining the following objective, create exercises that could be used for the

assessment of the particular objective in relation to the three levels.
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Objective: Place value of digit / Analyze numbers into hundreds, tens and

ones

Lower-level Exercise

Average-Level Exercise

Higher-level Exercise
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