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ABSTRACT
In view of the lack of an appropriate instrument to measure primary school
music teachers’ concerns about teaching music to students with special educational
needs in inclusive classrooms in Hong Kong, this research intends to fill the research
gap by developing and validating the Music Teachers’ Concerns of Inclusive Music
Teaching Scale (CIMTS) for addressing these concerns. Specifically, this study aims
at: (1) Developing and validating the CIMTS, (2) Assessing its psychometric
properties, (3) Exploring primary school music teachers’ levels of concern about
inclusive music teaching, and (4) Predicting their CIMTS scores with a number of
psychological, personality, and environmental variables which are hypothesized to
correlate with the CIMTS.
Different methods with two samples of primary school music teachers were
involved in the development, validation, and prediction of the CIMTS. Regarding
development, sequential mixed method involving qualitative analysis was employed
to generate, pilot-test, and refine the initial pool of question items. Concerning
validation (N = 309), quantitative analysis using item analysis was conducted to
evaluate and refine the CIMTS, assessing its internal consistency and construct
validity. Specifically, Exploratory Factor Analysis, Confirmatory Factor Analysis,
SEM estimation, and Multi-trait and Multi-method analysis were performed to
establish evidence of convergent and discriminant validity. Referring to prediction (N
= 224), hierarchical multiple regression analysis was conducted to examine if the
chosen psychological, personality, and environmental variables in the hypothesized
model were significant predictors of the scores on the CIMTS.
Results indicated that the 25-item CIMTS possessed adequate evidence of
validity as well as satisfactory reliability regarding the overall scale and its five
factors (Learning Support, Learning Obstacle, Resource, Training, as well as
Curricular Design and Assessment). While the level of primary school music teachers’
concerns for the Resource factor was found to be the highest among the five factors,
Openness-to-Experience and School Climate were shown to be the strongest
predictors of their scores on the CIMTS in the hypothesized model.
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With the development and validation of the CIMTS, this research not only
filled the research gap in inclusive music education, but also aroused policy-makers’
and music educators’ awareness of teachers’ needs for formal training in special
education and for resource allocated to inclusive music teaching. For future research,
with addition of new items, the CIMTS could be expanded in its domain coverage,
refined, and revalidated with different samples. Further exploration of possible
correlates of the CIMTS should be pursued.
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Chapter 1 Introduction
1.1 Background of study
Inclusive education allows students with disabilities the chance to study in
general education classroom. Provided with the appropriate support, students with
disabilities can learn and grow together with their non-disabled counterparts. Despite
different contextual idea (e.g., inclusion, integration, mainstreaming) and conceptual
distinctions, the philosophy that lies underneath inclusive education is to have
“equality of opportunity for all” (Frederickson & Cline, 2009; Moont & Hui, 2003, p.
309). Influenced by the human rights movement and paralleled with increasing
concerns of children’s welfare, the ethos of inclusion that was originated from U.S.A.
in the mid-1970s (Lian, 2005) gradually spread worldwide over the last few decades.
As a result, governments of all countries or regions are legally mandated to execute
inclusive practice (Alur & Timmons, 2009).
Before the launching of inclusive education in Hong Kong, children with
special educational needs (SEN) have long been located in special schools and were
segregated from mainstream schools. The United Nations Educational, Scientific and
Cultural Organization (UNESCO) announced in the Salamanca Statement (2009) that
all children are to have the basic right to be educated in mainstream schools. In order
to uphold this principle of human rights and equality, policy makers and educators
worldwide, including Hong Kong, have been looking for ways on how schools should
operate to benefit all children (Forlin, 2010; Lo, 2007). Under the 1996 Disability
Discrimination Ordinance (DDO), the “Code of Practice on Education” (EOC, 2001)
took effect in Hong Kong to provide supervisors and heads of all schools the
guidelines toward equal educational opportunities.
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After the Hong Kong Education Department had launched The Pilot Project
on Integration in 1997 (Crawford, Hueng, Yip, & Yuen, 1999), researchers paid more
attention to inclusive education. A pioneer survey by Pearson et al. (1999)
investigated parents’ and teachers’ perspectives on the learning experiences of SEN
children in mainstream schools. Results indicated that owing to their lack of
concentration, SEN students seldom raised questions in class, spent longer time in
studying, rarely completely understood instructions, and had difficulty to
communicate with teachers and peers. On the other hand, while parents and teachers
appreciated the principle of inclusive education, both groups have suffered from the
practice of inclusion. Parents exhibited distress in handling SEN students’ behavioral
problems which included disputes and conflicts with peers. Teachers were weary of
incorporating diversified teaching practices, tremendous teaching workload, and time
constraints, as well as inadequate facilities and management skills. Some teachers felt
unequipped, unconfident and/or not supported in their inclusive teaching. Similar
problems and difficulties were identified in subsequent studies (e.g., Poon-McBrayer,
2004; Wong, Pearson, & Lo, 2004); notably teachers and school personnel were not
really accepting students with special needs in practice (Poon-McBrayer, 1999; 2000).
As a result, research on teachers’ attitudes toward inclusion have been increased (e.g.,
Chong, Forlin, & Au, 2007; Tusi et al., 2006; Yuen, Westwood, & Wong, 2004).
In order to provide sufficient support to these students, teachers and
administrators in the field, Forlin derived a brokerage model (2007a), a school-based
support structure (2007b) and a resource school model (Forlin & Rose, 2010). There
were studies that addressed students with specific special educational needs: Autism
Spectrum Disorder (Peters & Forlin, 2011), Visual Impairment (Hui, Sin, & Kong,
2007), Learning Disabilities (Wong, 2002), and Giftedness (Chow, Chow, & Ku-Yu,
2003); other studies addressed: inclusive curriculum for these SEN students
2

(Humphreys, 2009), professional learning approach for inclusive teacher education
(Forlin & Sin, 2010), and preparation of teaching assistants (Rose & Forlin, 2010). As
such, these studies were also related to stakeholders of inclusive education (Hunt &
McDonnell, 2007).
Despite various concerns and opinions, research on specific subject teaching in
inclusive setting did not receive enough attention in Hong Kong. For example, of the
several studies on Physical Education, researchers indicated that “only one study
compared the attitudes of pre-service and in-service PE teachers toward inclusion and
toward teaching students with disabilities in Hong Kong and Mainland China” (Qi &
Ha, 2012, p.4). Moreover, in an extensive review of Hong Kong music education
research since 1997, there was no mentioning of inclusive teaching; therefore further
study of music teaching under the influence of educational reform is needed (Cheung,
2004). In addition, while Leung and Wong (2005) identified class size, heavy
workload and the feeling of incompetence as major challenges of Hong Kong music
teachers in general, they stated that “there is very limited research studied on how
music teachers should cope with the difficult context that they are facing in Hong
Kong” (p.1).
Even though music has been perceived as less important than other subjects in
Hong Kong curriculum (Leung & McPherson, 2010), music indeed plays an important
role in inclusive education. Darrow (1998) considered music lesson as an important
platform of inclusive learning. Music has been effectively used as diagnostic tools and
teaching strategy in special education setting since the 19th century and it can also be
used to unite disabled and regular education students in school (Adamek, 1998). In the
content analysis of music research (Jellison, 1996), contingent music learning
effectively promoted positive social behaviors, especially when disabled students
participated in listening and group activities. Inclusive music classroom served as a
3

normalizing environment where disabled students could acquire academic and social
skills essential in various life situations (Cassidy, 1990). Adhered to appropriate
instructional strategies, teachers would be able to meet diversified learning needs
(Adamek, 2001; Darrow, 1990) and disabled students could benefit from music
curriculum such as aesthetic pleasure, building self-esteem and the like (Cassidy,
1990). While there were no similar studies done in Hong Kong, Pearson et al. (1999)
found that less than 30% of parents in Hong Kong thought music was difficult and
59.5% believed Chinese Language was difficult for their SEN children. On the other
hand, it was found that games involving singing could successfully enhance students’
social skills in a kindergarten (Lau, 2008). As such, Lau (2008) was ambivalent if his
findings could be generalized to primary schools and inclusive settings.
1.2 Statement of the Problem
In the field of music education, some music educators advocated that music
teachers should acquire the knowledge and skills to teach SEN students (Hammel,
2004; Nordlund, 2006) and should work together with music therapists and special
educators to support SEN students (Mongomery & Martinson, 2006). Studies were
mainly focused on how music teachers taught students with different special
educational needs (SEN) in special educational settings. For example, Adamek and
Darrow’s (2005) Music in special education discussed a wide range of SEN, including
cognitive disabilities (i.e., mental retardation and traumatic brain injury),
communication disabilities (i.e., Autism and speech disorder), vision loss, hearing loss
and physical disabilities. Apparently, SEN itself is an important focus of inquiry in the
field (e.g., Darrow, 2010; Hourigan & Hourigan, 2009; Moore, 2009).
The present study seeks to develop an instrument to assess how Hong Kong
music teachers think about their teaching in both mainstream and inclusive settings.
As the idea of inclusion is being gradually accepted in the field of education, “Music
4

for all” - inclusion of SEN students into regular music classroom – has become a
current and hot issue in music education at the beginning of the 21st Century (Gerrity,
2007; Welch & Ockelford, 2010; Wills & Peter, 1996). However, research on
inclusive music teaching is still underdeveloped. For example, a review of music
education research in United Kingdom (Welch et al., 2004) pointed out that little
attention was paid to the role of music teacher, especially their teaching and learning.
Studies of inclusive music teaching have focused more on “learners with special
educational needs and how their involvement in music can be facilitated” (p.251).
Likewise, research emphasis on student instead of teacher is also evident in America
(e.g., Burnard, Dillon, Rusinek, & Seather, 2008; Joseph, 2009). Therefore, little is
known about music teachers’ concerns about inclusive music teaching. Developing a
measurement tool for inclusive music teachers can therefore fill the research gaps of
both music education and inclusive education.
Contemporary research on music teachers’ concerns in general education
setting addressed the “preparedness” of pre-service/ student teachers (Berg & Miksza,
2010; Yourn, 2000), the job stress of in-service teachers (Kellermeyer, 2009; Madsen
& Hancock, 2002) as well as pedagogy and curriculum (Forsythe, Kinney, & Braun,
2007; Frady, 2011; Silveria, 2011; Stanley, 2009). The up-to-date quantitative
measurements of music teachers’ concerns has come from Campbell and Thompson’s
(2007) cross-sectional study of the perceived concerns of pre-service music education
teachers. They adopted Borich’s (2000) 45-item Teacher Concerns Checklists (TCC)
that was originated from Fuller’s Teacher Concern Model (Parsons & Fuller, 1974) on
1,121 pre-service music educators in America. There was a similar study examining
general education teachers’ concerns about teaching SEN students. In order to
validate the Sentiments, Attitudes and Concerns about Inclusive Education Revised
Scale (SACIE-R), Forlin et al. (2011) tested 542 pre-service teachers from Hong
5

Kong, Canada, India, and the United States. Due to the lack of quantitative
measurement tool, not much is known about in-service music teachers’ concerns
about inclusive education. Studies of music teachers’ view of inclusive education are
mostly qualitative: phenomenological study (Burnard, 2008; Hourigan, 2009),
interviewing (Scott, Jellision, Chappell, & Standridge, 2007), observational study
(Powell, 2014; VanWeelden & Whipple, 2007) and descriptive study (Killian, Dye, &
Wayman, 2013; Ramanaidu, Wellington, Chew, & Hassan, 2014). Nevertheless, the
available instruments for measuring teachers’ attitude towards inclusion were
designed for education in general as well as non-subject-specific teaching (e.g., ORI,
Antonak & Larrivee, 1995; Huber, 2009; STATIC, Cochran, 1997; Colber, 2010).
It is essential to derive a measurement tool to investigate teaching concerns of
specific-subject educators working in inclusive setting. There are instruments
available to measure in-service subject-teachers’ attitude toward inclusion in Physical
Education. For example a 3-version Physical Educators’ Attitude Toward Teaching
Individuals with Disabilities Survey (Folsom-Meek & Rizzo, 2002) and a Revised
Attitude Toward the Inclusion of Individuals with Physical Disabilities into Physical
Education (Kudláček, 2007) were developed. There were inclusive measurement tools
developed in different countries, such as India (CIE, Sharma & Desai, 2002) and
South Africa (ATIAS, Agbenyega, 2007) but they addressed the concerns of general
education teachers, not specific-subject teachers (e.g., Music).
To fill the research gap, developing a subject-specific (i.e., Music)
measurement tool for inclusive educators in Hong Kong is significant. Music, a noncore subject, is overlooked in Hong Kong primary education (Leung & McPherson,
2010), but teaching music in classroom is full of tensions (i.e., curriculum, see Ho’s
(2006) literature review). Tension grew when little attention is paid to music teachers’
needs and concerns. By examining inclusive teacher concerns through a subject6

specific instrument tool, one can better understand the concerns of Hong Kong
primary schools teachers about catering learners’ diversity in inclusive music
classrooms. This will enable the government to respond to music teachers’ concerns
accordingly. In relation to teacher preparation, the Education Bureau will then be able
to provide appropriate training programs to cater for the needs of inclusive music
teachers. In terms of resource allocation, the government would also be able to
address the needs of SEN students’ parents and teaching assistants. Apart from
government policy makers, school policy makers would adjust school regulations (i.e.,
assessment methods) to suit the needs of both music teachers and SEN students. In
view of these, this dissertation research would be necessary and valuable to shed light
on the development of music educators in Hong Kong. Regarding scale development,
assessment of teacher concerns is not merely a one-time assessment. Employing an
acceptably valid and reliable instrument, researchers can assess and monitor the
changes of teacher concerns on a large scale longitudinally. It is expected that this
newly developed instrument could also be used in various Chinese-speaking regions.
1.3 Purpose of the Study
The purpose of to the present study is to develop, validate and correlate a selfreport instrument of teacher concerns towards inclusion of students with special
educational needs in music classrooms. This exploratory study involves collecting
both qualitative and quantitative data and intends to gain firsthand knowledge of
teachers’ views on inclusive music teaching in Hong Kong.
The qualitative exploration aims to provide baseline data for quantitative
inquiry in the next stage and to better understand music teachers’ feelings, opinions,
practices and perception of Hong Kong inclusive educational policies. It is through
collecting face-to-face interview data that describe music teachers’ concerns on both
inclusive music education and inclusive classroom teaching practices.
7

The quantitative exploration intends to design a psychometrically sound scale
for use in future research and educational settings. Based on the findings of the
qualitative data from previous stage, existing literature (e.g., Wagoner, 2011) and
measurement tools alike (i.e., the Sentiment, Attitudes and Concerns about Inclusive
Education Revised, Forlin et al., 2011; Teacher Concerns Questionnaire-Physical
Education, McBride, 1993), a 5-point scale, namely Music Teachers’ Concerns about
Inclusive Music Teaching Scale (CIMTS), will be developed, refined and finalized.
Relationships between teacher concerns as measured by the CIMTS and a number of
demographic, psychological and environmental variables.
1.4 Significance of the Study
The present study attempts to identify music teachers’ concerns of inclusive
music teaching in Hong Kong and to correlate teacher concerns with selected
predictors. with the newly devised CIMTS. The significance of the present study is
fourfold. Firstly, the present study deepens the understanding of music teaching as it
provides a base to better support the needs of music teachers with respect to music
teaching in inclusive classroom. Secondly, it arouses research concern into music
teaching in inclusive schools in Hong Kong with a tool developed to assess music
teachers’ concerns. Thirdly, it provides useful references for addressing the issue of
music teaching in inclusive education as well as baseline data for designing
professional development programs to tackle music teachers’ teaching needs.
Fourthly, it applies theories of teacher concerns to scale construction for non-western
population. In sum, a comprehensive subject-specific scale is to be developed to
understand the concerns of teachers in their teaching music to students in inclusive
classroom settings. As such, appropriate tools and programs are to be developed in
Hong Kong to enhance the quality of inclusive music education.
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1.5 Nature of the Study
The present study adopts a sequential exploratory strategy (Creswell, 2009;
Creswell & Piano Clark, 2011) for scale development. This approach is composed of
two chronological strands (Quantitative to Qualitative or Qualitative to Quantitative).
The conclusion of the first strand informs the design of the next strand; the final
inferences are drawn from the findings of both strands (Teddlie & Tashakkori, 2009).
Particularly, the Qual-to-Quan Model is suitable for locating and developing an
instrument. Gay, Mills and Airasian (2009) explain that researchers first “obtain
themes and specific statements that support the themes and then “use these themes
and statements to create scales and items as a questionnaire” (p. 464). The present
study is a mixed-method study since mixed-method study usually requires an
interdependent quantitative and correlational study with a new sample after the scale
development (Clark & Creswell, 2008).
1.5.1 Definition of Terms
The definitions of terms for the present study are as follows:
Inclusive education: According to the Dictionary of Developmental
Disabilities Terminology, inclusive education is defined as “an educational model in
which students with disabilities receive their education in a general education setting
among typically developing peers with collaboration between general and special
education teachers” (Accardo & Whitman, 2011, p.237). The present study defines
inclusive education as the integration of students with special educational needs (SEN)
in an ordinary school for collaborative learning with their peers (EDB, 2010).
Inclusive classroom: Stainback, Stainback and Ayres (1996) state that “An
inclusive school or classroom educates in the mainstream. This means that all students,
including students with learning and physical disabilities, and those who are at risk,
homeless, and gifted, are included in integrated, general education classes” (p. 35).
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The present study defines inclusive classroom as a regular education classroom in
which a teacher teaches both ordinary and SEN students altogether at the same time.
Mainstreaming school: Mainstreaming is “an educational term that indicates
placing children with disabilities in general classroom” (Accardo & Whitman, 2011,
p.279). In the present study, “mainstreaming school” means a general education
school which teaches both ordinary and SEN students with normal curriculum
(Pearson et al., 1999).
Music teacher: According to Jorgensen (2006), music teacher is a general
education teacher who teaches Music (subject content). Music teacher in Hong Kong
must be a subject-trained teacher (EDB, 2012a). In the present study, music teacher
means an in-service music teacher who receives music training and are currently
teaching in mainstream schools.
Student with special educational needs (SEN): Student with special
educational needs (SEN) is an official term, a rather generic description of
‘handicapped children’, introduced first by the British government and then adopted
worldwide (Westwood, 2011). The innovation of this new terminology is intended to
abandon the handicapped/non-handicapped dichotomy and thus to promote whole
person approach toward students with special needs. There are three types of SEN:
“(1) the need of for the provision of special means of access to the curriculum,
including specialist teaching techniques; (2) the need for the provision of a special or
modified curriculum; and (3) the need for particular attention to the social structure
and emotional climate in which education takes place.” The form of educational needs
varies (Warnock, 1978, p. 41, 94). Special educational needs as identified by the
Hong Kong government are: “(1) physically disabled, including the deaf and the blind;
(2) mentally handicapped; (3) maladjusted, including emotionally disturbed; (4)
academically unmotivated; (5) severe learning difficulties; (6) academically less able;
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and (7) academically gifted” (Education Commission, 1990, p. 25; Educational
Department, 1997). In the present study, this term will be used to describe students
who share one or more of the characteristics mentioned above.
Teacher concerns: Hall, George and Rutherford (1998) define “concern” as
“the composite representation of the feelings, preoccupation, thought, and
consideration given to a particular issue or task” (p. 5). Hence, teacher concerns
reflect teachers’ opinions (e.g., Antonak & Larrivee, 1995) and perceptions (e.g.,
Wright, 2010).
1.6 Outline of the dissertation
This dissertation is organized into seven chapters. This introductory chapter
provides an overview of the present study. It states the background, problem
statements, purpose/significance of the study and methodology. Chapter Two provides
a review of literature relevant to music teachers’ concerns about inclusive music
teaching in Hong Kong. Covering a brief historical development of inclusive
education, studies on teacher concerns and innovations of related measurement tools,
this dissertation is intended to present to readers previous research findings that are
relevant to the current study (Creswell, 2009).
Chapter Three reviews scale development methods that will be used in the
present study. Chapters Four to Six describe four quantitative studies involved in the
process of developing the scale to measure inclusive music teaching concerns of Hong
Kong music teachers. Chapter Four highlights the participants, the research design,
procedures of data collection, and steps essential for scale development. Two pilot
tests presented in Chapter Four are designed to assess the initial version of the Music
Teachers’ Concerns about Inclusive Music Teaching Scale (CIMTS), including
reliability and item analysis. Chapter Five, focusing on the Main Study, aims at
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examining and further refining the revised CIMTS. Chapter Six, on the Follow-up
study, attempts to validate the final version of the CIMTS and examine different
correlates of teacher concerns. Lastly, Chapter Seven provides a summary and
recommendations for future research, as well as the conclusion of the dissertation
study.
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Chapter 2 Teacher concerns (Literature Review)
Teacher concerns have become a crucial topic in the research of teacher
development (Chang, 2010; Hung, 2010; Lin, 1995) and of teacher thinking (Elbaz,
1990). For example, Hall and Loucke (1978) suggested that teacher concerns are to
become the basis for facilitating and personalizing staff development. This chapter
presents a literature review on the theory and empirical studies of teacher concerns.
Concerns are defined as an “uneasy state of blended interest, and apprehension”
or a “marked interest or regard usually arising through a personal tie or relationship”
by Merriam-Webster Online Dictionary (2014). In education, teachers experienced
apprehension when having teacher problems and complaints. For example, new
teachers in England worried about inadequate equipment, social background of the
schools they serviced, unsatisfactory career choice as teacher, adverse effect of the
nearby district, and negative parental attitude toward teachers (Philips, 1932; cited in
Fuller, 1969). After examining previous studies on teacher problem and complaint,
Fuller (1969) coined the term ‘teacher concerns’ and defined it as perceived problems
or worries of novice or experienced teachers. The examples of teacher concerns
included: disciplinary problems, self-appraisal, classroom management, students’
responses, lesson preparation, supervisors’ comments, and students’ progress.
Later, Fuller (1970) was able to more clearly define concern as “what a
person trying to do in a particular situation … trying to do something different” (p.
11). Instead of mere complaints or difficulties, “concerns” implied “constructive
frustration” (p.11) of the current status and anticipation of future change (i.e., “I hope
I can do it; I am not sure I can; I am trying to do it”; Fuller, 1971, p. 4). Hence teacher
concerns were understood as any consideration, thought or feelings devoted to an
educational issue (George, 1978; Hall, 1979; Hall, George & Rutherford, 1998).
Teacher concerns indeed reflected teacher problems, teacher anxiety and teachers’
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need (Wong & Lo, 1999). According to Berg and Vanderberghe (1995, p.20) teacher
concerns were explained as:
The questions with a more or less emotional undertone which signal insecurity
and possible resistance against new situations and/or changes and which, one way or
another, will have to be solved by the teachers. Concerns, as expressed in questions
and remarks, refer to a lack of competence perceived at this moment to responsibly
perform the educational activities expected. In this way concerns are a natural
phenomenon in situations in which teachers are expected to tackle novel problems, to
use new materials or new methods, etc. (cited in Aslan, 2012, p. 160).
In particular, when concerns were perceived as threat or demand (Hall et al.,
1998), concern itself would serve as a “motivator for protective behaviors”
(Neuberger, Silk, Yun, Bowman, & Anderson, 2011, p. 1057). In other words, a
concern drives a person to think and then do something afterwards to change the
situation. George (1978) rephrased the definition of concern in his Teacher Concerns
Questionnaire (TCQ) that “we consider you to be ‘concerned’ a thing if you think
about it frequently and would like to do something about it personally” (p. 33). Chen
(1999) adopted George’s (1978) definition in her study; the present study is also going
to use this definition of teacher concerns. Keavney and Sinclair (1978) clearly
differentiated teacher concerns from teacher anxiety because not all teacher concerns
were anxiety-evoking. Moreover, Keavney and Sinclair (1978) pointed out that the
level of anxiety decreased as teaching experience increased, and the level of concerns
might not decrease although the nature of concerns shifted from self to others as
proposed by Fuller (1969).
2.1 Fuller’s Teacher Concerns Model (TCM)
After introducing the concept of teacher concerns in her seminal paper (1969),
Francis Fuller continued to develop the theoretical framework of teacher concerns.
Fuller named her theory as “Teacher Concerns Model” (1971) and established the

14

self-task-impact stages of teacher concerns (Fuller & Brown, 1975). Some important
views of her “Teacher Concerns Model” are highlighted as follows.
First, concerns could be classified into public, private, incongruent, and
unconscious concerns in terms of status of disclosure (Fuller, 1970). When a teacher
shares one’s concerns with another person, one’s concerns become public. When
concerns are known to one and others, they would become public concerns. On the
contrary, when concerns are only known by one but concealed to others, they would
become private concerns. When concerns are known by one but not to others, they
would become incongruent concerns. When concerns are revealed to neither oneself
nor others, they are called unconscious concerns.
Second, the three teacher concerns are teachers’ Self-Concern, Situational
Concern and Students’ Need (Impact) Concern (Parsons & Fuller, 1974). Teacher’s
Self-Concern represents concerns about self-adequacy of being a teacher (i.e., skills,
knowledge, disciplinary problem, teacher-student relationship). Situational Concern,
such as teaching material, class size, teaching schedule, is “concerns about elements
in the teaching situation that can interfere with or prevent effective teaching” (Parsons
& Fuller, 1974, p. 9). Students’ Need (Impact) Concern involves identifying students’
needs and adjusting instructional methods/ procedures to fulfill students’ needs. These
teacher concerns were later renamed as Self-Concerns, Task Concerns, and Impact
concerns respectively in TCQ (George, 1978).
Third, the three teacher concerns are closely related to each other. Fuller (1969)
noticed that novice teachers are more concerned with self (i.e., competence, classroom
control), whereas experienced teachers more with students (i.e., learning progress).
Fuller and Brown (1975) suggested that teacher concerns evolved from self-survival
to task as well as from task to students when a teacher became more mature.
Subsequent studies also showed that self-survival concerns decreased as years of
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teaching increased, but task concerns and impact concerns did not change as Fuller
had proposed (Mok, 2005).
Fourth, the developmental sequence of these three teacher concerns is not
necessarily sequential. While Fuller postulated that the three stages of teacher
concerns followed sequentially from concern of self to concern of students with
respect to teaching maturity (1970, 1971), the reality seemed to be more complicated
than what Fuller had originally proposed. Although a number of comparative studies
subsequently supported this sequence (e.g., Adams & Martray, 1981; Buhendwa,
1996; Ho & Shian, 2003; McBride, 1985; McCulloch & Thompson, 1981; Stair,
Warner, & Moore, 2012), some studies suggested otherwise (e.g., Campbell &
Thompson, 2007; Cooperstein, 1981; He & Cooper, 2011; Hynes-Dusel, 1999; Pan &
Chou, 2002; Reeves & Kazelskis, 1985).
Fifth, teacher concerns are to evolve through dynamic arousal-resolution cycle.
While arousal is related to affective experience (e.g., confrontation), resolution is a
cognitive mental exercise (e.g., information-searching, execution, or appraisal). When
a teacher shared one’s concerns, this could facilitate professional development,
enabling one to learn and grow after resolving his/her own concerns (Fuller, 1970,
1971). This arousal-resolution cycle is indeed a “learning staircase” (Fuller, 1971, p. 5)
and it could bring in more mature concerns from teachers. Hall (1985) however
pointed out that this process of arousal-resolution cycle may not move upward
steadily; it may emerge “hat-movement, non-movement, and downward movement”
(Hall, 1985, p. 12). As such, even though Fuller’s (1970, 1971) model was correct to
suggest that self-concerns would decrease and task-impact concerns would increase as
a teacher matured professionally, ebbs and flows were also possible in the process
arousal-resolution cycle (Hall, 1985). As such, these ebbs and flows were interpreted
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as either changing the intensity of the concerns or shifting concerns (Hughes & Hukill,
1982).
2.2 Empirical Studies of Teacher Concerns
Teacher concerns in reality are quite complex; it is possible not to evolve in
the self-task-impact sequence as originally proposed. A study on student teachers
showed that task concerns and pupil concerns of student teachers were relatively
constant throughout their internship, and teacher concerns (e.g., job-related or
interpersonal concerns) that were uncovered by the self-task-impact classification
were also identified (Smith & Sanche, 1993). It was also found that student teachers
had placed higher concerns of students’ learning than self-learning (Burn et al., 2003).
Factors affecting their level of concerns included: teacher conditions, subject content,
lesson time and condition, curriculum, and school resource. In addition, Berg &
Miksza’s (2013) longitudinal study on pre-service music teachers indicated that their
teacher concerns shifted back to self-concerns when they were to face challenges in
their field experience. Teaching context and teaching support from supervisors and
cooperating teachers seemed to affect their concern development. In fact, the
development of teacher concerns is affected by various factors. Nevertheless, Fuller
and her colleagues seldom mentioned factors affecting teacher concerns. A few
possible factors that were subsequently mentioned were gender and teaching
experience (Chen, 1999), pre-service training, organizational structure and influence
of colleagues (Pataniczek & Isaacson, 1981).
The following section would explore several correlates of teacher concerns in
the literature: anxiety, teacher efficacy, work engagement, personality, training,
teaching experience), and teaching environment.
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2.2.1 Anxiety
Teacher concerns were considered as source of teacher anxiety (Coates &
Thorsen, 1976). Beginning teachers related their sources of anxiety to classroom
discipline, student-teacher relationship, expertise of subject matter, and teaching
adaptability. Experienced teachers, on the other hand, found students’ difficulties,
large class size, financial limit, and constrained educational resources as sources of
anxiety. Nevertheless, early researchers had failed to identify specific variables as
correlates of anxiety as well as the effects of anxiety on teaching performance.
Early researchers failed to clearly separate teacher concerns and teacher
anxiety because they committed “invalid circularity” – “anxiety causes anxiety, or
anxiety is the source of anxiety” (Keavney & Sinclair, p. 278). As such, Keavney and
Sinclair (1978) defined teacher anxiety as composing of threat recognition and
physiological-behavioral response. Following their logic, teacher concerns were
considered as the threat while teacher anxiety, the response (see also Galbo, 1983).
Keavney and Sinclair (1978) discovered that teacher-student relationship as
well as its related factors (e.g., classroom environment, teacher’s attitude towards
student etc.) could also contribute to teacher anxiety. Similarly, students’ challenging
behaviors would lead to tremendous stress of both special education and general
education teacher in Italian inclusive schools (Pepe & Addimando, 2013). A national
survey on teacher stress in America indicated that “teaching needy students without
enough resource” and “too many duties and responsibilities” were two major sources
of stress (Richards, 2012, p. 302). Ho’s (2013) review on teacher stress also revealed
several major stressors for teachers: heavy workload, student’s misconducts, time
constraint, unsatisfactory school culture, etc. The literature reviewed implied that
teacher concerns were considered as a threat, teacher-perceived problems (or
difficulties), or sources of teacher anxiety.
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In addition, the outcome of teacher anxiety, as studied by Keavney and
Sinclair (1978), had pointed out that teacher anxiety was also associated with teacher
attrition, diminished classroom climate, and negative student outcomes. Likewise,
new music teachers indicated that their lack of coping resources, such as positive
administrative support, support network among colleagues, and sufficient teaching
resources, would make them leave the profession. A meta-analytic study by Borman
and Dowling (2008) had also shown that teacher attrition was positively related to
poor student performance but teacher attrition could be moderated by teaching
supports (i.e., administrative support, teacher network, monitoring program). A path
analysis on teacher retention revealed that student stressors (i.e., “student-related
concerns, such as lack of student motivation and working with students of mixed
ability”, p. 206) led to job dissatisfaction and job dissatisfaction would lead to attrition
(Sass, Seal, & Martin, 2011). Teacher anxiety induced by stressors would bring about
job dissatisfaction (i.e., negative teacher attitude) and then would lead to attrition.
Teacher anxiety was also shown to negatively affect classroom atmosphere. A
stressed teacher would have more difficulties in handling students’ behavioral
problems and managing classroom effectively. They were more inclined to give
students punitive responses, worsening the classroom climate (Osher et. al, 2007).
Jennings and Greenberg (2009) explained that teacher’s social and emotional
competence (SEC) influenced classroom climate and teacher-student relationship.
Teachers with low SEC experienced emotional distress and were not emotionally
well-regulated. These teachers would lose enthusiasm and would become detached
and indifferent towards their students when stress went beyond their adaptive levels
(Blase, 1986). Teachers in Hong Kong who were to teach SEN students in mainstream
or special schools were facing high risk (Pang, 2012) because “students’ misbehavior
has been consistently linked to teachers’ reports of stress” (Yoon, 2002, p. 485). In
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addition, it is difficult to teach students with Attention Deficit Hyperactivity Disorder
(ADHD) because of their oppositional/aggressive behaviors and social impairment
(Greene, Beszterczey, Katzenstein, Park, & Goring, 2002).

While teachers were to

control their feelings (i.e., negative emotions) in front of their students (Hargreaves,
2000), they were often unsuccessful (Sutton, 2004; Sutton & Wheatley, 2003). With
disruptive students, teachers might become forcible and harsh (Conduct Problems
Prevention Research Group, 1992; Meyers, 2001), and eventually they would react
habitually and negatively to difficult students (i.e., relational negativity, see Hamre &
Pianta, 2001; Pianta, Hamre, & Stuhman, 2003; Sutton & Wheatley, 2003). A recent
study had indicated a curvilinear relationship between teacher stress and classroom
emotional climate, showing that moderate level of teacher stress was optimal but
either high or low level of teacher stress would diminish motivation to teach
(Friedman-Krass, Raver, Morris, & Jones, 2014).
Classroom atmosphere was largely determined by teacher-student relationship
and therefore could have tremendous impact on student outcome (Abbott et al., 1998;
Darling-Hammond, Ancess, & Ort, 2002). Teacher anxiety discouraged students’
motivation (Wentzel, 1998); research results have revealed significant negative
correlation between teaching anxiety and teacher’s attitude toward students (Kracht &
Casey, 1968). Likewise, Hughes, Cavell, and Willson (2001) discovered that teacherstudent conflict was positively correlated with student aggressive behaviors, which
was recognized as source of anxiety.
2.2.2 Teacher efficacy
Teacher efficacy was a multi-faceted and a context-specific construct (Chan,
2005; Hensons, 2001). Previous research had distinguished two kinds of teacher
efficacy (Chan, 2005; Coladarci & Breton, 1997; Hoy & Woolfolk, 1990): (a) general
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teaching efficacy was referred as “teachers' beliefs in the ability of teachers as a
profession to affect student outcomes” (p. 151); and (b) personal teaching efficacy
referred to “teachers' beliefs about their own ability to affect student outcomes” (p.
152). Since this distinction was unclear (Guskey & Passaro, 1993), researchers
proposed new dimensions of teacher efficacy (Tschannen-Moran, Woolfolk-Hoy, &
Hoy, 1998). Based on the concept of Rotter’s locus of control (1966), Bandura’s selfefficacy (1977, 1997), and other studies, teacher efficacy was redefined as “judgment
of his or her capabilities to bring about desired outcomes of student engagement and
learning, even among those students who may be difficult or unmotivated”
(Tschannen-Moran & Woolfolk-Hoy, 2001, p. 783), and teacher efficacy was to
include efficacy for instructional strategy, for classroom management, and for student
engagement (Tschannen-Moran & Woolfolk-Hoy, 2001).
Although a large body of research was done on the impact of teacher efficacy,
not much was known about the relationship between teacher concerns and teacher
efficacy. Among the few studies exploring this relationship, Evans and Tribble (1986)
found a weak and non-significant relationship between teacher efficacy and teacher
concerns among pre-service teachers. Ghaith and Shaaban (1999) discovered only
weak but significant relationships between personal efficacy and different kinds of
concerns (i.e., self-survival, task, impact) among in-service teachers. When teachers
were confident about their abilities to teach, they had fewer teacher concerns.
Teachers with low personal efficacy might attribute unsatisfactory outcomes to their
own incompetency. A recent study by Boz and Boz (2010) had also yielded similar
findings with teacher concern variables (i.e., self, task, impact) negatively related to
efficacy variables (i.e., classroom management, student engagement, instructional
strategies) among prospective teachers. While teacher concerns were considered as
stressors leading to teacher anxiety, self-efficacy was negatively related to burnout
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symptoms, reducing stress level, burnout, and early attrition (O’Neill & Stephenson,
2012).
As inclusive education becomes more prevalent, more studies have begun to
relate efficacy with inclusion. Forlin, Sharma, and Loreman (2014) indicated that
Hong Kong teachers had higher self-efficacy towards inclusion (i.e., with medium to
large effect size) after completing a governmental training course. Consistent with
previous studies, teacher efficacy for inclusive practice (Sharma, Loreman, & Forlin,
2012), including efficacy in inclusive instruction, managing disruptive behavior, and
collaboration, was negatively related to teacher concerns. In particular, concerns about
lack of knowledge and skills as well as knowledge about local policies were two
significant predictors of teacher efficacy for inclusion. After teachers had better
equipped themselves, they were more self-efficacious and less self-concerned.
Bandura (1977, 1994) proposed four sources of self-efficacy: (a) mastery
experiences, (b) vicarious experience, (c) social persuasion, and (d) somatic and
emotional states. Mastery experiences are successful experiences in which an
individual has completed a specific task. Vicarious experience is acquired when an
individual learns to master a specific task through social modelling. Somatic and
emotional states are physiological responses that signal the level of perceived selfefficacy. Bandura’s proposition was used to explain predictors of teacher efficacy,
including training, experience, contextual factors, and student engagement. These four
predictors could be considered from the perspective of teacher concerns.
Teacher training, or more specifically, teacher adequacy, was shown to be one
of the important teacher concerns and the facilitator of teacher efficacy (Forlin, Earle,
Loreman, Sharma, 2011; George, 1978; Parson & Fuller, 1974). Participants were
shown to have higher teacher efficacy after receiving a short course of inclusive
education (Forlin et al., 2014; O’Neil & Stephenson, 2012). According to Bandura’s
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(1977) mechanism of social persuasion and vicarious experience, as teachers acquired
new knowledge and skills from training, they felt more efficacious after they had
effectively perused and were able to better cater for the needs in inclusive classroom.
According to Kurt, Ekici, and Güngör (2014), a positive and medium effect (ƞ = 0.05)
was found on the post-test level of perceived teacher efficacy after completing
classroom management course.

It was because professional training moderated

teacher’s negative affective response to disruptive behavior and affected personal
attribution style (Alvarez, 2007); teacher efficacy was enhanced when their content
knowledge was enhanced (Newton, Leonard, Evans, & Eastburn, 2012; Swackhamer,
Koeller, Basile, & Kimbrough, 2009).
Likewise, teaching experience is another correlate of teacher efficacy.
Teaching experience has been shown to be negatively correlated with teaching
efficacy (Chan, 2005, Ghaith & Yaghi, 1997). As teacher acquired more experience in
teaching, they realized that one might not necessarily be able to make changes in
student as expected (Guskey & Passaro, 1993; Moore & Esselman, 1992). Teachers
with more than five years of experience were shown to possess higher efficacy scores
on classroom management and instructional strategies than teachers with less than
five years of teaching experience; experienced teachers relied on memories of their
teaching experiences (Tshchannen-Moran & Woolfolk-Hoy, 2002, 2007). A study on
inclusive practice (Malinen et al., 2013) revealed that the strongest predictor of
teacher efficacy to teaching students with educational needs was teaching experience.
Contextual factors were the third correlate of teacher efficacy. According to
Ross’ (1998) review, the “workplace antecedents” (p. 54) of teacher efficacy included
grade, student ability, student social class, class size, teacher workload and school
culture. While the effect of grade, social class, and class size was inconclusive, higher
teacher efficacy was related to positive student performance, well-behaved students,
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moderate workload, and collaborative school culture. Similarly, Moore and Esselman
(1992) have also indicated that personal teaching efficacy was significantly related to
their ability to influence school decision-making; general teaching efficacy was also
shown to be strongly associated with collegial relationship. According to TshchannenMoran and Woolfolk-Hoy (2002, 2007), when teacher efficacy was examined with
school type, school location (i.e., suburban, urban, or rural), and support (i.e., teaching
resource, school support) in relation to teacher efficacy, teacher’s resource was shown
to significantly contribute to efficacy of novice teachers since they had fewer mastery
experiences to rely on and they could only depend on teaching support.
Lastly, student engagement was the fourth correlate of teacher efficacy.
Student engagement was shown to be an indicator of teacher’s mastery experience,
the most powerful source of teacher efficacy (Guo, Justice, Sawyer, & Tompkins,
2011). The more the student was engaged in classroom learning, the higher the
teacher’s efficacy (Newman, Rutter, & Smith, 1989; Ross, Cousins, & Gadalla, 1996).
Ross (1998) reviewed that high achieving and well-behaved students contributed to
teacher efficacy beliefs because positive student outcomes affected “the sources of
information on which teachers build their expectation” (p. 55; Tournaki & Podell,
2005). The interaction effects of students’ learning performance and teacher’s
disciplinary specialization on teacher efficacy were also examined (Raudenbush,
Rowan, & Cheong, 1992); in particular, when secondary school teachers with higher
teacher efficacy taught well-performed students, the effect was more salient for math
and science teachers than for English and social studies teachers. Guo et al.’s (2011)
study on pre-school teachers also revealed significant interaction effect of pupil
engagement and teacher collaboration on teacher efficacy; teacher collaboration was
shown to encourage communication (i.e., social persuasion and vicarious experiences)
among colleagues in the pre-school setting.
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Teachers with higher self-efficacy perceived student positively (Ashton &
Webb, 1986; Brownell & Pajares, 1999; Tournaki & Podell, 2005; van Uden, Ritzen,
& Pieters, 2013); they were patient with difficult students (Gibson & Dembo, 1984;
Meijer & Foster, 1988; Soodak & Podell, 1993), were willing to adopt learnercentered instructional strategies (Anderman, Patrick, Hruda, & Linnenbrink, 2002;
Rubie-Davies, 2008a, 2008b) and produced improved classroom quality (Goddard &
Goddard, 2001). Positive impact of teacher efficacy on students also included
motivation (Midgley, Feldaufer, & Eccles, 1989), self-efficacy (Anderson, Greene,
Lowewen, 1988), self-esteem (Borton, 1991), strong self-direction (Rose & Medway,
1981), positive school perception (Miskel, McDonald, & Bloom, 1983) and school
involvement (Ross, 1998; Ross, Hogaboam-Gray, & Hannay, 2001).
On the contrary, teachers with low efficacy attributed students’ failure to
students’ own inability to learn and teachers were unwilling to teach, especially the
low-achieving students. These teachers de-emphasized learner-centered instructional
strategies, classified students by ability, treated difficult students harshly, emphasized
classroom control and adopted positional authority to correct student misbehaviors
(Ashton & Webb, 1986). It was possible that teachers with low efficacy were lack of
adequate content knowledge, problem solving abilities and self-confidence to teach
(Ball, Hill, & Bass, 2005; Brown, 2005; Evans, 2011). As a result, these teachers
would make more referrals of these difficult-to-teach students to special schools,
especially those with combined learning and behavior problems (Soodak & Podell,
1998). Students who were taught by lowly efficacious teachers were shown to lower
perception of expectancies and raised perception of task difficulties (Midgley,
Feldlaufer, & Eccles, 1989).
Regardless of the limited number of studies on the relationship between
teacher concerns and teacher efficacy, the above literature review examined
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correlation between teacher efficacy and related variables to reveal the impact of
teacher efficacy on teacher concerns.
2.2.3 Work engagement
Work engagement is chosen as one of the predictors of teacher concerns. It
was defined as “being charged with energy and fully dedicated to one’s work” and
was composed of vigor, dedication, and absorption (Hallberg & Schaufeli, 2006, p.
119). In addition, work engagement could facilitate “cognitive open-mindedness and
behavioral readiness” and, in turn, would improve job performance (Schaufeli, 2012,
p. 7).
Work engagement has been frequently studied with job characteristics like job
demands and job resources in the Job Demand-Resource model (JD-R, Bakker &
Demerouti, 2007). Job demands include deprived work environment, time constraints,
and inadequate support; job resources include career opportunities, performance
feedback, and supervisor and coworker support (Hakannen & Roodt, 2010). It was
noteworthy that job demands would become job stressors when demands were not
met (Bakker & Demerouti, 2007; Schaufeli & Bakker, 2004). The revised JD-R model
(Hankanen & Roodt, 2010) highlights the motivational process, where work
engagement is predicted by both job resources and personal resources. Job demands
become the moderator between job resources and work engagement (Figure 2.1).

Figure 2.1. Adopted from Hakanen & Roodt (2010), Using the job demands-resources model to
predict engagement: Analyzing a conceptual model, p. 95.
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The relationship between work engagement and teacher concerns could be
explored with the Job Demands-Resources (JD-R) model. Using meta-analyses with
the Job Demands-Resources (JD-R) model, work engagement was shown to relate
positively to job resources (together with personal resources) but negatively to job
demands (Christian, Garza, & Slanghter, 2011; Halbesleben, 2010). However, other
studies suggested otherwise; work engagement (i.e. absorption and dedication) was
found to be positively related to job demands (i.e. time demands) (r = .20, p<.01; r
= .12, p<.05, respectively) (Mauno, Kinnunen, Makikangas, & Feldt, 2010). In
another study, a curvilinear relationship between work engagement and job demands
was found, showing that work engagement (i.e. vigor) was positively related to low
and moderate levels of job demands but negatively to heavy job demands (Van den
Broeck, Vansteenkiste, De Witte & Lens, 2008).
To better understand the relationship between work engagement and job
demands, job demands were differentiated into challenge stressor and hindrance
stressor (LePine, Podsakoff, & LePine, 2005). Challenge stressors were job demands
that fostered professional growth and were positively related to job satisfaction.
Hindrance stressors were stressful demands that increased the burden at work. It was
found that work engagement (i.e., vigor, dedication and absorption) was positively
related to challenge stressor but negatively to hindrance stressor (Inoue et al., 2014;
Lin, Siu, Shi, & Bai, 2009; Van den Broeck, Vansteenkiste, De Cuyper, & De Witte,
2010). To elaborate further, similar results were observed in 438 teachers when they
were tested on the possible outcomes of challenge and hindrance stressors (Thompson,
2013); how these teachers perceived pupil misbehavior (i.e., one of the job demands)
as challenging or hindering stressor would affect the outcome of the relationship
between work engagement and job demands. Thus, the nature of job demands (e.g.,
pupil misbehavior) could influence the outcome of work engagement (Crawford, Pine,
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& Rich, 2010). In addition, disciplinary issues are identified as important teacher
concerns (Veenam, 1984), pupil misbehavior, for example, is also an important
teacher concern.
To explain the relationship between work engagement and job demands (both
challenge & hindrance stressors), Self-determination Theory (Ryan & Deci, 2000)
was used to describe that challenge at an optimal level (i.e., challenge stressor) could
facilitate intrinsic motivation and satisfy the need of competence. Thus, when
behaviors were important and valued by others, a person would continue even when
the task was inherently uninteresting (Podsakoff et al., 2007). In fact, a person with
elevated job motivation was found to be able to master the job, understand the
meaning of the job, and personally feel accountable for the job (Hackman & Oldham,
1976). Moreover, people would pursue goals that were consistent with their own
interests and values with tremendous effort (Martin, 2008; Ren, 2010; Sortheix,
Dietrich, Chow, & Salmela-Aro, 2013). As such, work engagement and value
congruence were positively related among Chinese teachers (Li, Wang, You, & Gao,
2015).
In practice, teachers’ work engagement could be facilitated through their
sharing of concerns. Specifically, teacher concerns were found to have evolved
through arousal and resolution (Fuller, 1971). More mature concerns appeared in the
process of awaking specific concerns, examining the status of concerns, collecting
resources, and devising a solution. Likewise, Teachers’ work engagement was found
to be facilitated since their sharing would encourage innovation and stimulate
thoughts of important issues (Rutter & Jacobson, 1986). As shown in another study by
Louis and Smith (1991), engaged teachers would be innovative in teaching methods,
enthusiastic about caring students, and diligent in school work. On “maturity of
concerns, when it came did not mean lack of problems, but rather that the teacher was
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addressing himself to new problems and questions, questions about students’ needs,
about how his impact was meeting students’ needs” (Fuller, 1974, p. 16). In sum, all
these studies implied that engaged teachers had more mature concerns. As shown by
Schaufaeli (2012), consequences of work engagement would include better job
performance, personal initiative, eagerness to learn, positive emotion, and good health.
2.2.4 Personality
Personality, associated with work performance (Barrick & Mount, 2005), is
another chosen correlate of teacher concerns. Personality was defined as “the
relatively enduring style of thinking, feeling, and acting that characterized an
individual” (Costa, McCrae, & Kay, 1995, p. 124). Personality was also shown to be
closely related to teacher quality with respect to teacher characteristics, teacher
practice, teacher effectiveness, and teacher qualification (Goe, 2007). Therefore, some
important personality traits (e.g., Five major personality traits) in education would be
introduced here.
While extensive studies have been carried out to investigate the personality
characteristics of an effective teacher, results have been inconclusive (Burant,
Chubback, & Whipp, 2007; Dodge, 1943). Since researchers had derived their own
list of personal qualities. For example, Burr (1960) portrayed an effective teacher as
buoyant, considerate, cooperative, ethical, emotionally stable, expressive, forceful,
objective, and reliable. Freire (2005) described the essentials of progressive teachers
as to include humility, lovingness, courage, tolerance, decisiveness, security, patienceimpatience, and verbal parsimony. Stronge’s (2007) review summarized the qualities
of effective teachers as caring, fair, respectful, enthusiastic, motivating, reflective and
optimistic about teaching. When American and Chinese pre-service teachers were
asked to reveal the personality traits of an effective teacher, they came up with 12
qualities: adaptability, enthusiasm, fairness, high expectations, good humor, patience,
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and responsibility, agreeableness, caring, friendliness, honesty, and respectfulness
(Gao & Liu, 2013).
To assess the personality traits of an effective teacher, several well-established
personality inventories were employed for measurement purposes. The well-known
Sixteen Personality Factor Questionnaire (16PF) was used to assess the personality
traits of master teacher, and results had shown that the master teacher was “a warmhearted, socially outgoing individual, who was attentive to people, generous in
personal relations, and maintains interpersonal contacts. This person was hard to fool,
had a high-drive level, and respected traditional ideas while being sensitive and
intuitive” (Sparks & Lipka, 1992, p. 309). In addition, the typology of an effective
elementary school teacher was discovered to be Extraverted-Intuition-FeelingPerceiving (ENFP) by using the Myers-Briggs Personality Inventory (MBTI) (Rushton,
Morgan, & Richard, 2007). To predict teacher effectiveness, the NEO Five factor
Personality Inventory, administered to a group of African teachers, had shown that
Openness was the best predictor, followed by Conscientiousness, Neuroticism,
Extroversion and lastly Agreeableness (Melekeowei, 2014, p. 12). These five
personality predictors are studied as the Five Factor Model (FFM) of personality
(McGrae, 2009).
Neuroticism indicates an individual’s level of emotional instability. People
scoring high on this trait tend to be anxious, insecure, vulnerable to depression, and
feeling inferior; people scoring low are calm, relaxed and secure (Belsky & Barends,
2002). Neuroticism was shown to be negatively related to job success and job
satisfaction (Judge, Heller, & Mount, 2002; Judge, Higgins, Thoresen, & Barrick,
1999), but positively related to teacher burnout (Cano-Garica, Padilla-Muñoz, &
Carrasco-Ortiz, 2005). In another study with South African student teachers,
Neuroticism was significantly related to professional preparation (r= .22, p< .05,
30

Cohen's d= .5) and unsuccessful lesson (r = .31, p < .0001, Cohen's d = .7), suggesting
that neurotic teachers were more anxious about their teaching practice than their
emotionally stable counterparts (Ngidi & Sibaya, 2003). Likewise, emotional maturity,
a significant predictor of teacher efficacy (Navidnia, 2009), was also found to be
positively associated with teacher effectiveness (Harris & Rudledge, 2010).
Extraversion reflects an individual’s level of activity/interpersonal interaction.
People scoring high on this trait are sociable, active, optimistic, and affectionate,
whereas people scoring low tend to be reserved, aloof, and quiet (Belsky & Barends,
2002). In a meta-analytic study, Extraversion was the best predictor of leadership at
work (r = .31) (Judge et al., 2002). In education, Extraversion has been a major
predictor of teacher efficacy (Navidnia, 2009; Rushton et al., 2007) and has
contributed greatly to teaching competency and professional development (Aydin,
Bavli, & Alci, 2013).
Openness-to-Experience describes one’s open-mindedness (John et al., 2008).
Peoples who are open to new experiences have broad interests and are imaginative;
whereas people scoring low on this trait are pragmatic and traditional (Belsky &
Barends, 2002). Openness-to-Experience was related to scientific and artistic
creativity (Feist, 1998; George & Zhou, 2001; Judge et al., 2002). “Employees who
were artistically sensitive, intellectual, curious, polished, original, and independent
were likely to deal with change and contributed more to innovation at work” (Barrick
& Mount, 2005, p. 360-361). Openness-to-Experience has been the influential
predictor of teacher qualification (Kalafat, 2012).
Agreeableness reveals a person’s interpersonal orientation towards others with
compassion or antagonism. People scoring high on this trait are soft-hearted, goodnatured and trusting; people scoring low tend to be cynical, uncooperative, ruthless,
and manipulative (Belsky & Barends, 2002). Agreeableness was a significant
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predictor of job performance, especially jobs involving social interaction, cooperation,
and teamwork (Mount, Barrick, & Stewart, 1998; Barrick et al., 2001). In education,
Agreeableness was an essential element of effective teaching (Abulon, 2014; Salgado,
1997) as well as a protective factor of teacher burnout (Cano-Garcia et al. 2005).
Conscientiousness implies a person’s extent of planning orientation. People
scoring high on this trait are well-organized, task- and goal-oriented, whereas people
scoring low on this trait tended to be carefree, disorganized and easygoing (Belsky &
Barends, 2002). It was the best predictor of job performance in all occupation groups
(Barrick & Mount, 1991; Barrick et al., 2001; Ones, Dilchert, Viswesraran, & Judge,
2007) and a second strong predictor of leadership (Judge et al., 2002). In education,
conscientiousness was positively related to teacher efficacy (Navidnia, 2009) and was
the second strong predictor of teacher effectiveness (Melekeowei, 2014).
The literature reviewed above explored mainly the relationship between
personality traits and teacher effectiveness. The relatively scarce studies on the
relationship between personality traits and teacher concerns are now presented. An
early study found that self-concern (as measured by the Teacher Concern Checklist,
TCC) was positively related to dogmatism and authoritarianism among teachers,
suggesting that a dogmatic/authoritarian teacher was more concerned with how he/she
was perceived by others (Adams & Martray, 1981). In addition, Extraversion (as
measured by MBTI) was positively related to teacher efficacy but negatively related
to classroom management (Henson & Chambers 2003). Another study on personality
and teacher burnout revealed that burnout (i.e., Emotional Exhaustion, Personal
Accomplishment, Depersonalization) was associated with four personality factors as
measured by the NEO-Five Factor Inventory (NEO-FFI): Neuroticism was positively
related to Emotional Exhaustion but negatively related to Personal Accomplishment,

32

while Depersonalization was negatively related to Agreeableness, Openness-toExperience, and Consciousness (Pishghadam & Sahebjam, 2012).
On the other hand, there were few studies on the relationship between
personality and correlates of teacher concerns. Wildermuth (2001)’s review indicated
that the positive affect, feeling “enthusiastic, active, and alert” (p. 200), was positively
associated with the all personality traits as measured by the Five Factor Model (FFM),
except Neuroticism; low to modest positive correlation was found between work
engagement

and

Extraversion,

Openness-to-Experience,

Agreeableness,

and

Consciousness.
2.2.5 Teacher Training
Teacher training includes “formal pre-service university education, inservice professional development, and informal training acquired through on-the-job
experience” (Harris & Sass, 2011, p. 798). This section reviews studies on the
association between teacher concerns and pre-service training and in-service
professional development.
Regarding general education, conclusions on the effects of training on preservice teachers’ concerns were confusing. While some studies showed that preservice teachers’ concerns evolved after training (Adams & Martray, 1981; Adams,
1982), other studies showed neither significant changes in teacher concerns (Silvernail
& Costello, 1983) nor development of positive attitude towards teaching throughout
their training (Callahan, 1980; Lipka & Garlet, 1981).
Studies on the relationship between pre-service teacher concerns and
university training indicated that pre-service teachers who progressed through
university teacher preparation program became less concerned about themselves but
more concerned about their impact on students after acquisition of new teaching skills
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and knowledge (Adams, 1982; Marso & Pigge, 1989; Pigge & Marso 1987, 1990,
1997).
On the contrary, no changes were observed from several studies on teacher
concerns after their training (practicum) (Chang, 2009; Mau, 1997). After taking the
pedagogical course and then the practicum, student teachers in Singapore remained
the same in their ranking of teacher concerns: effective classroom control the highest,
followed by meeting students’ needs, and then their teaching situations. This ranking
reflected that student teachers were still not confident of their classroom teaching
(Mau, 1997). Similar observations were also found among per-service teachers in
Taiwan (Chen, 2009) where they were unconfident about their classroom teaching;
therefore they regarded courses of Teaching Materials and Methods, as well as
Classroom Management and Guidance as most valuable. Their choices implied what
they concerned the most.
As inclusive education is practiced worldwide nowadays (Alur & Timmons,
2009), research interest in teacher concerns on inclusive teaching has grown in the
field of teacher development (Forlin, 2012). Researchers have developed and relied
on scales to examine teacher concerns towards inclusion (Forlin & Loreman, 2014).
Hence, different scales or inventories have been developed to study the impact of
inclusive training on pre-service teachers’ concerns toward inclusion. These scales
intend to imply teacher concerns as challenge, anxiety, or stress (Forlin & Chamber,
2011, p. 29; Forlin, Loreman, Sharma, & Earle, 2009; Sharma, Forlin, Loreman &
Earle, 2006, p. 87). The results of the impact of training on inclusive teacher concerns
have been mixed.
Pre-service teachers’ concerns have increased after attending training program.
Oswald and Swart (2011) indicated that while training programs led to positive
attitude towards students in needs, they also heightened pre-service teachers’ concerns
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level because pre-service teachers became more sensitive and wanted to cater for the
needs of students with disabilities. Another explanation offered by Forlin and
Chambers (2011) was that pre-service teachers held themselves more responsible for
SEN students after training and therefore they were more stressed.
In other studies, however, pre-service teachers’ concerns decreased after
training. It was due to the increase of their perceived teaching efficacy (Ahsan et al.,
2012; Sharma et al., 2003; Woolfolk, 2010) and their contact experiences with SEN
students (Golmic & Hansen, 2012). With a teacher preparation program providing
specialization of disabilities, authentic activities (e.g., reading relevant research
articles and designing lesson plans) and comprehensive understanding of policyimplementation, pre-service teachers’ concern level would decrease (Bawa & Mogope,
2011; Sharma et al., 2008).
However, research showed that pre-service teachers’ level of concerns would
not necessarily change after attending training programs. It was shown that,
inadequate content, study time, and duration of training program might restrict the
impact of training on both teaching efficacy and level of concerns (Woodcock et al.,
2012). In addition, the change of level of concerns might not necessarily occur despite
the educational models adopted in training program (Loreman & Earle, 2007).
Apart from pre-service teachers, there are studies addressing in-service
teachers’ concerns and their professional development. Montgomery (2013) found
that hours of in-service training were negatively related to levels of concerns (r = .306, p<.01) as measured by SACIE-R. She stated that “while some studies have
found that many teachers lack adequate opportunities for in-service training, others
have found that teachers may fail to access the training provided” (p. 17). As shown in
another study, hours of training were statistically significant and positively related to
teachers’ ability to accommodate students with Individual Educational Programs
35

(IEP). The longer the amount of training received, the stronger its association with
teachers’ perceived ability (Kosko & Wilkins, 2009). Obviously, inadequate inservice training could be a major concern among teachers currently serving at
inclusive settings (e.g., Berry, 2011; Bhatnagar & Das, 2013a; Bhatnagar & Das,
2013b; Das, Kuyini, & Desai, 2013).
2.2.6 Teaching experience
The relationship between teacher concerns and teaching experiences had long
been recognized by Fuller (1969) when she derived the theory of concern
development. Her analyses of previous studies had revealed that experienced teachers
were more concerned about pupils’ needs but inexperienced teachers were more
concerned about self-competency and evaluation by others. Subsequent comparative
studies from 1980s to 1990s yielded similar findings. Generally speaking, when a
teacher became more experienced, one would have lower level of self-concern, but
not their task concerns and/or impact concerns (Adams, Hutchinson, & Martray, 1980;
Adams & Martray, 1981; Reeves & Kazelskis, 1985). Several longitudinal studies
(e.g., Marso & Pigge, 1994; Pigge & Marso, 1997) have also confirmed this pattern.
Driscoll and Shirey (1985) indicated that concerns of experienced elementary
teachers were different from those of pre-service and beginning teachers. All these
teachers were concerned with students’ growth the most and the inflexibility of their
working situation the least. In addition, pre-service teachers also wanted to obtain
favorable appraisals from supervisors, professionals and students, and smooth
classroom management. Beginning teachers were more concerned about being
respected by other professional persons and heavy non-teaching duties. Experienced
teachers were more concerned with meeting the needs of unmotivated students but not
evaluation by others and/or classroom management. Therefore, “the pattern of
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decreasing concern for classroom management with years of teaching experience is
reassuring” (Driscoll and Shirey, 1985, p. 12).
A comparative study between beginning teachers’ and experienced teachers’
concerns also illustrated the importance of teaching experience (Melnick & Meister,
2008). Experienced teachers communicated with parents more effectively than
beginning teachers did because the former were more emotionally stable and more
experienced in accessing the community resources. Moreover, experienced teachers
were more confident in classroom management and were more capable to deal with
SEN students. “As teachers gained experience in the classroom, they became more
confident in their judgements and evaluations of their students” (p. 51). Hence,
“experience gave teachers the confidence to deal with different behavior issues that
occurred in the classroom” (p. 52). In fact, experienced teachers’ communication
skills and communication frequencies were more outstanding when compared to preservice and beginning teachers. As shown by Driscoll and Shirey (1985), experienced
teachers valued and relied more on collaboration of work with others.
Compared to pre-service and novice teachers, experienced teachers had
different teacher concerns (Adams & Martray, 1981). The literature reviewed so far
suggests that teaching experience was closely related to teacher’s self-efficacy
(Bandura, 1997; Klassen & Chiu, 2010), and self-efficacy influenced teacher concerns
(refer to section 2.2.2). Since novice teachers had little mastery experiences, they
relied more on other sources of efficacy belief (Tschannen-Moran & Hoy, 2007).
Their concerns of being respected by others and overwhelming non-teaching duties
would reflect their lack of mastery experience (Driscoll & Shirey, 1985). On the other
hand, experienced teachers relied more on memory of past experiences (TschannenMoran & Hoy 2007) and their efficacy belief has become stable. As a result, they
were “resistant to change once set” (p. 953). Furthermore, experienced teacher
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perceived implementation of innovation as difficult and less important to them
(Ghaith & Yaghi, 1997). They stated that “accumulated teaching experience corroded
teachers’ enthusiasm for adapting to new instructional innovations” (p. 456).
Within inclusive education, one comparative study on the differences in
concerns between pre-service and in-service teachers was conducted. In this research,
Bradshaw and Mundia (2006) found that “special education in-service teachers
expressed almost the same concerns as undergraduate students yet most had been
Learning Assistance Teachers for five years or more” (p. 39). With regard to years of
teaching experiences among in-service inclusive teachers, Whitaker (2001) reviewed
that beginning special education teachers were more concerned with

“system

information related to special education, emotional support, system information
related to school, materials, curriculum, and instruction, discipline, interactions with
others, and management” (p. 5). The “early career teachers” (especially for those who
had three or fewer years of teaching experiences) were more concerned with
instruction (i.e., modification of curriculum and materials, assessment, lesson
planning and presentation) than needs of students (i.e., awareness and understanding
of disability types and individual student characteristics). As teachers gained more
experiences, they would gradually become more aware of students’ learning needs
(Berry, 2011).
2.2.7 Teaching environment
Teaching environment is another correlate of teacher concerns. Fuller (1969)
speculated that teacher concerns were also related to teaching situations. She stated
that “it might be that everyone, upon entering a new situation, went through a phrase
of self concern and of orientation to a new situation” (Fuller, 1971, p. 22). Moreover,
Fuller (1971) described teachers who worked in adverse situation as one “walking a
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tightrope” (p. 22). Thus, these teachers would continuously be more concerned with
their own welfare rather than others. A few years later, Fuller (1974) also suggested
that teachers would have developed concerns when they worked in new/unfamiliar
teaching situations (e.g., implementation of innovation). Watzke’s (2007) review of
longitudinal studies of beginning teachers had shown that development of teacher
concerns was actually “dynamic and contextualized” (p. 118) instead of being
chronological, depending on teaching experience and contextual factors (e.g.,
supervision, nature of practicum). In fact, teachers’ working conditions (i.e., time,
workload, school culture, school organization, leadership etc.), together with their
characteristics, were shown to influence teaching practices (Kennedy, 2010; Sleegers
et al., 2011).
Both teaching situation and teaching environment are rather generic terms that
refer to both school and classroom environments (Creemers & Reezigt, 1999; Fraser,
1999). Since this present study focused on the study of teacher concerns and school
environment, school climate was selected for investigation. According to Hoy, Tarter,
and Kottkamp (1991), “school climate was the relatively enduring quality of the
school environment that was experienced by participants, affected their behavior and
was based on their collective perception of behavior in schools” (p. 10). The National
School Climate Council (2007) further elaborated that “school climate is based on
patterns of people’s experiences of school life and reflects norms, goals, values,
interpersonal relationships, teaching and learning practices, and organizational
structures” (p.4). School climate has been measured by various popular instruments,
such as the Work Environment Scale (WES, Moos, 1994) and the School-Level
Environment Questionnaire (SLEQ) (Fisher & Fraser, 1991). The Revised School
Level Environment Questionnaire (Revised SLEQ, Johnson, Stevens, & Zvoch, 2007),
for example, revealed five school environment factors assessing school climate. These
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five factors are: collaboration, decision making, instructional innovation, student
relations, and school resources.
Investigation into the literature of school climate and teacher concerns has
revealed the following observations. School Resources and Student Relations as
measured by the School Level Environment Questionnaire (Revised SLEQ, Johnson
et al., 2007) corresponded to Concerns about Resources and Concerns about
Acceptance as measured by the Concerns about Integrated Education (CIE) Scale
(Sharma & Desai, 2002). Moreover, situational concerns (e.g., class size, teaching
material, and teaching schedule), as mentioned by Parsons and Fuller (1974), have
come from teaching environment. In particular, a recent review indicated that healthy
school climate would lead to higher teacher commitment, effective teaching,
resilience to teacher stress, and lower attrition (Thapa, Cohen, Guffey, & HigginsD’Alessandro, 2013). On the other hand, when teachers worked in deprived school
climate, they would express survival concerns (Fuller, 1971).
Few studies examined the relationship of school climate with burnout and
attrition. Seven environmental factors (i.e., student misbehavior, lack of support from
other teachers, poor classroom design, invasion of spare time by work, undesired full
time work, involuntary transfer, and involvement in educational research project)
were found to be significantly related to severe psychological distress as measured by
the Chronic General Health Questionnaire (CGHQ) among primary school teachers
(Finlay-Jones,1986). This finding was consistent with other studies on teacher stress
(Kyriacou, 1987, 2001; Leach, 1984; Leonard, 2001). Likewise, time constraint,
among other school context variables, was strongly associated with emotional
exhaustion (r = .61) (Skaalvik and Skaalvik, 2009). Another study has also found that
teachers’ perception of the school environment (e.g., classroom overload and students’
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disruptive behavior) would influence their autonomous motivation and self-efficacy,
and then in turn, their burnout (Fernet, Guay, Senécal, & Austin, 2012).
School climate was also related to teaching attrition. Student teachers’
perception of school environment (i.e., professional interest and staff freedom) was
significantly related to satisfaction of school experience, staff freedom, gender
equality, work pressure, and how long they would teach (Huang & Waxman, 2009).
As such, in-service teacher’s working condition would influence their career choice.
For example, it was found that working conditions were highly predictive of their
intention of leaving; principal leadership was the most dominant predictor among
other school variables (e.g., time factor, professional development, and facilities) for
elementary, middle, and high schools (Ladd, 2011). Specifically, school
administration was more important than student demographics to teachers’ decision to
stay or quit (i.e., changing school or leaving the field) (Boyd et al., 2011; Horng,
2009). In addition, social conditions (i.e. school culture, leadership of principal
leadership, and collegial relationship) rather than physical conditions (i.e., facilities
and technology), would affect teachers’ career decision (Johnson, Kraft, & Papay,
2012).
In the field of inclusive education, educators are concerned if the school
environment is prepared to include students with special learning needs (Peterson &
Hittie, 2003; Rose & Howley, 2007; Smith, 2012; Willis, 2009; Westwood, 2013).
According to Gal, Schreur, and Engel-Yeger (2010), several environmental
accommodations are necessary for teachers to tackle children’s emotional regulation
disabilities; these environmental accommodations included: increasing the budget (r
= .66), decreasing number of children (r = .70), need for skilled/ unskilled assistants (r
= .53, r = .65), adaptation of activities (r = .69), intensive contact with external
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medical and educational professionals (r = .28), consultation and support from experts
(r = .38), and accessibility of physical environment (r = .40).
To further elaborate the impact of school environments, teachers working in
mainstream school settings were examined with their counterparts in special school
settings in England (Williams & Gershe, 2004). Specifically, significant differences in
sources of stress were found but not in the overall level of stress. Mainstream school
teachers felt stressful with noisy pupils, insufficient time to take care of individual
students, students’ low learning motivation, whereas special school teachers were
worried about lack of equipment. With respect to the overall level of stress, both
mainstream and special school teachers ranked governmental inspection the highest,
followed by heavy workload, administrative duties, bureaucracy, and lack of time for
individual pupils. Indeed, all these factors came from the school environment.
2.3 Measures of Teacher Concerns
Teacher concerns have been recognized to be difficult to measure because
concerns are not easily expressed or realized by teachers themselves (George, 1978).
Fuller (1969), one of the pioneering researchers in the study of teacher concerns, had
also encountered these difficulties and limitations. While it was good to collect data
through “extensive personal counseling interviews” (George, 1978, p. 4) which
facilitated free expression of one’s concerns, the process was time-consuming and
required well-trained interviewers. Moreover, such assessment could not lead to “a
reliable measure which can be used as a basis of statistical analyses and test of
hypotheses” (George, 1978, p.4). In fact, researchers, including Fuller herself, have
gradually developed quantitative instruments to measure teacher concerns.
Based on the concepts of teacher concerns (Fuller, 1969, 1970), Fuller and
Case (1972) developed the Teacher Concern Statement (TCS), an open-ended
questionnaire with pre- and in-service teachers. This relatively free response
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instrument, accompanied with a coding system, is expected to “allow unrestricted
reporting of concerns” (Fuller, Parsons & Watkins, 1974, p. 4). The coding system of
the TCS consisted of 6 teaching concern categories and 1 non-teaching concern
category. In order to improve the reliability of TCS, the 56-item Teacher Concerns
Checklist (TCCL) with 3 types of concerns was developed (Parsons & Fuller, 1974).
The TCCL achieved more satisfactory internal consistency (N = 335, α = .79 to .91)
and stability (N = 44, test-retest stability coefficient = .77 to .87). After factor
analysis of the TCCL, the 15-item Teacher Concerns Questionnaire (TCQ) was then
developed to more clearly reflect the 3 factors (i.e., self, task and impact) of Fuller’s
Teacher Concerns Model (George, 1978). Later on, McBride (1993) adapted the
Teacher Concerns Questionnaire (TCQ) to the subject of Physical Education with the
10-item Teacher Concerns Questionnaire-Physical Education (TCQ-PE). It had
satisfactory overall reliability (N = 302, α = .94). As shown, the TCQ-PE illustrated
an attempt to apply teacher concern theory to specific subject teaching.
2.4 Measures of attitudes toward inclusive education
Apart from assessment tools for investigating teacher concerns, researchers
also developed instruments to measure educators’ and pupils’ opinions toward
inclusive education. These survey questionnaires are described as generic, subjectspecific and non-western.
Generic attitudinal assessment tools are intended to measure general education
teachers’ view toward inclusive education. They are not subject-specific and the items
are not related to curriculum, instructional methods and subject content. These
assessment tools deal with philosophy and implementation of inclusion (e.g.,
treatment of SEN students and classroom practices). For example, the 25-item of
Antonak and Larrivee’s (1995) Opinions Relative to Integration of Students with
Disabilities (ORI) reveals 4 factors: Benefits of Integration, Integrated Classroom
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Management, Perceived Ability to Teach Students with Disabilities, and Special
Versus Integrated General Education. There is also the 18-item Attitudes Toward
Mainstreaming Scale (ATMS, Berryman and Neal, 1980) that focuses on educators’
views on mainstream students (e.g., “Students should have the right to be in regular
classrooms”) and students with different disabilities (e.g., “Deaf students should be in
regular classrooms”). Likewise, the 27-item Inclusion Attitude Scale for High School
Teachers (ISHST, Ernst & Rogers, 2009) measures affective responses, behavioral
responses and cognitive belief of inclusion.
Subject-specific attitudinal assessment tools are not common in the field.
Although researchers had conducted attitudinal survey for Science teacher (Norman,
Caseau, & Stefanich, 1998), no formal instrument tool has been developed. There are
only assessment tools available for Physical Education teachers. One of them is
Kudláček’s (2007) 12-item Revised Attitude toward the Inclusion of Individuals with
Physical Disabilities into Physical Education (ATIPDPE-R) for teachers; it assesses
the positive and negative outcomes of inclusion in teachers and students. Besides
value judgment of the inclusion philosophy, the items relate inclusive practice to
classroom teaching: “Students with physical disabilities will slow down instruction
and progress in my PE class”; “Including students with physical disabilities in my PE
class will make lesson planning and preparation much more difficult”. Similarly, the
12-item Physical Educators’ Attitude toward Teaching Individuals with Disabilities
III (PEATID-III) addresses “the outcomes of teaching students with disabilities in
regular classes” (Factor I), “effects on student learning” (Factor II) and “the need for
more academic preparation to teach students with disabilities” (Factor III) (FolsomMeek & Rizzo, 2002). The subject-specific assessment is more valuable because it
involves both the views towards inclusion, as well as those of pedagogy and teacher
preparation.
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Most attitudinal assessment tools were developed in western society with
western samples. Due to cultural differences, western scales may not accurately
pinpoint the practices in and the reality of non-western societies. For example,
Sharma and Desai (2002) constructed the 21-item Concerns about Inclusive
Education Scale (CIES) especially for the Indian context since western measurements
failed to consider “India’s social-political and educational traditions” (p. 2). Likewise,
the 20-item Attitudes Toward Inclusion in Africa Scale (ATIAS) intended to “address
issues that are relevant to the Ghanaian context” (Agbenyega, 2007, p. 45).
There is more consideration of cross-cultural contexts in inclusive education.
Research on cross-cultural assessment tools has also been encouraged. Forlin et. al ’s
(2011) 15-item Sentiment, Attitudes and Concerns about Inclusive Education Revised
(SACIE-R), for example, has been developed to suit different cultures to assess preservice teachers’ attitudes toward inclusion. It has been validated in Hong Kong,
Canada, India, and the United States (Forlin et al., 2011).
2.5 Music teachers’ concerns of inclusive education
Apart from no subject-specific assessment tools available for inclusive music
educators, music teachers have been facing administrative and pedagogical challenges
brought by inclusion. According to Thompson (1999), administrative issues could
include recruitment of SEN students, class size and resources available. Music
teachers might not be able to handle the educational policies of inclusion, but
“pedagogical issues were almost completely under teachers’ control” (Thompson,
1999, p.7). The pedagogical issues could include the use of language, the use of
physical activities and interactions among students.
Other research examined music teachers’ concerns about other aspects,
including various special educational needs in relation to hearing loss, Autism, and
ADHD (Darrow, 2007a; Darrow, 2009; Moore, 2009), inclusive instructional
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strategies (Burnard, Dillion, Rusinek, & Saether, 2008), and/or suggested instructional
adaptations (Darrow, 2007b, 2008; Robinson, 2004). As such, after conducting
personal interviews with 35 music teachers, Darrow (1999) identified 13 critical
issues (both administrative and pedagogical) and 7 instructional adaptations about
inclusion of SEN students in music classrooms. Her results revealed that the major
concerns of music teachers would include lack of time for curriculum planning, lack
of support from school administrators and difficult classroom management.
2.6 Research questions and hypothesis
This dissertation aimed to develop a psychometrically sound instrument to
measure inclusive music teachers’ concerns. It also attempted to explore their
associations with demographic, personality, and school variables. This dissertation
consisted of three major sections: scale construction (Ch. 4), scale validation (Ch. 5)
and correlational study (Ch. 6). The research questions that guided the present study
are:
1.

What are the psychometric properties (reliability and validity) of the CIMTS?

2.

What are the relationships between teacher concerns and various demographic,
personality, and school variables?
According to the stated objectives and the review of the literature, the following

directional hypotheses were tested in the proposed model, with teacher concerns as
the criterion variable and the 9 demographic, personality, and school variables as
predictors:
(1) There will be a positive relationship between Teacher Concern scores on the
CIMTS and years of teaching experience, controlling for the effects of the other
predictors.
(2) There will be a positive relationship between Teacher Concern scores on the
CIMTS and received special education training, controlling for the effects of the
46

other predictors.
(3)

There will be a positive relationship between Teacher Concern scores on the
CIMTS and Openness-to-Experience scores, controlling for the effects of the
other predictors.

(4)

There will be a positive relationship between Teacher Concern scores on the
CIMTS and Conscientiousness scores, controlling for the effects of the other
predictors.

(5)

There will be a positive relationship between Teacher Concern scores on the
CIMTS and Extraversion scores, controlling for the effects of the other
predictors.

(6)

There will be a positive relationship between Teacher Concern scores on the
CIMTS and Neuroticism scores, controlling for the effects of the other
predictors.

(7)

There will be a positive relationship between Teacher Concern scores on the
CIMTS and Agreeableness scores, controlling for the effects of the other
predictors.

(8)

There will be a positive relationship between Teacher Concern scores on the
CIMTS and school environment scores, controlling for the effects of the other
predictors.

(9)

There will be a positive relationship between Teacher Concern scores on the
CIMTS and Vigor scores, controlling for the effects of the other predictors.

(10) There will be a positive relationship between Teacher Concern scores on the
CIMTS and Dedication scores, controlling for the effects of the other predictors.
(11) There will be a positive relationship between Teacher Concern scores on the
CIMTS and Absorption scores, controlling for the effects of the other predictors.
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Chapter 3 Scale development (Literature Review)
The purpose of this chapter is to review the literature on scale development,
covering the steps of scale development, issues of scale refinement (item analysis) and
methods of scale evaluation (factor analysis and validity). The review is based on the
discussions and recommendations drawn from a number of common references on
scale development (Crocke & Algina, 2008; DeVellis, 2012; Ferketich, 1991; Gable
& Wolf, 1993; Netemeyer et al., 2003).
“Measurement is at the center of scientific research and a concern to develop
and improve measurement tools unites the social sciences” (Tucker, Viswanathan, &
Walford, 2010, p. 1). Stevens (1968) defined measurement as “the assignment of
numbers to aspects of objects or events according to one or another rule or convention”
(p. 850). This isomorphic matching exercise (i.e., one-to-one correspondence) is
commonly seen in daily life. Obviously, numerical assignment was more precise and
concrete than verbal description and observation in assessing various phenomena in
the real world (Pedhazur & Schmelkin, 1991). Moreover, researchers could use
numerical indictor for various purposes, such as educational decision making
(Thorndike & Thorndike-Christ, 2010). The two main goals of measurement are “to
replace the ambiguity of words and general concepts with operationally defined
constructs” (Weathington, Cunningham, & Pittenger 2010, p. 228), and to “compare
people using a common set of procedures and scales” (p. 229). In human services,
practitioners use measurement to screen problems for treatment, to record intervention
process, and to evaluate program quality (Monette, Sullivan, & DeJong, 2011). In
educational settings, psychological tests are used to enhance instructional process, to
decide selection as well as placement, to provide counseling as well as guidance, to
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implement program as well as curriculum, and to inform policy decisions (Miller,
Lovler, & Mclinire, 2013).
If measurement is about mapping relationship between the numerical
indicators and the measured subject, the key of measurement is “what matched to
what” (Stevens, 1968, p. 854). In the field of social science, researchers are interested
in abstract attributes or latent constructs with theoretical explanation. In order to
achieve accurate measurement, multiple question items are needed to precisely reflect
various aspects of an abstract, latent and theoretical construct (Netemeyer, Bearden, &
Sharma, 2003). According to DeVellis (2012), “measurement instruments that are
collections of items combined into a composite score and intended to reveal levels of
theoretical variables not readily observable by direct means are often referred to as
scales” (p. 11). For example, psychologists develop various instrument tools to assess
personality characteristics and attitudes (Thorndike & Thorndike-Christ, 2010).
Educators attempt to measure affective characteristics (e.g., attitudes, self-efficacy,
values, self-concept, and interest) with various scaling techniques (e.g., Thurstone and
Likert ratings) in the school environment. When existing scales fail to tackle the
research questions and researchers are able to provide sufficient rationale as well as
empirical evidence to justify a novel scale, one could consider developing a new scale
that helps to answer the research questions (Barry, Chaney, Stellefson, & Chaney,
2011; DeVellis, 2012). It is expected that the newly developed instrument will
demonstrate theoretical or empirical improvement in the field and avoid unnecessary
generation of measurement tools (Clark & Watson, 1995).
The stages of scale development include defining the construct, generating the
item pool, selecting the scaling format, expert-reviewing the items, pilot-testing the
instrument, and administering the revised instrument to a large sample (Section 3.1).
Scale evaluation consists of assessment of item characteristics, reliability and validity
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(Section 3.2). In the assessment of validity, evidence of validity is established through
correlational investigation (Section 3.2), factor analysis (Sections 3.3 and 3.4), and
multi-trait-multimethod analysis (Section 3.5). These principles and procedures
provide a framework for describing and discussing the development of the CIMTS in
Chapters 4 and 5.
3.1 Stages of scale development
“Test development is the process of producing a measure of some aspect of an
individual’s knowledge, skill, ability, interests, attitudes, or other characteristics by
developing items and combining them to form a test, according to a specified plan”
(AERA, APA, & NCME, 1999, p. 37). Therefore, scale development involves
systematic steps and procedures, which are different from and subject to the
objectives and/or purposes of measurement. The following review follows the key
steps of scale development summerized by DeVellis (2012), Netemeyer et al. (2003),
and from discussions of different authors (e.g., Clark & Watson, 1995; Crocker &
Algina, 2008; Gable & Wolf, 1993). DeVellis’ (2012) Scale development: Theory and
application is the classic text in the field of scale development. Google search
indicates that it has been cited 11,691 times by 31 October, 2015.
3.1.1 Defining the construct

The first step of scale development is to determine the construct to be
measured. Scale developers need to plan “the purpose of an instrument”, “specific
objective for the study”, and most importantly “specific domain and context of the
construct (s)” (Barry et al., 2011, p. 99).
Conceptualization of the target construct requires conducting an extensive
literature review. Such comprehensive literature review is intended to “clarify the
nature and range of the content of the target construct”, “identify problems with
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existing measures”, and “indicate whether the proposed scale is actually needed”
(Clark & Watson, 1995, p. 311).
In addition, researchers should think from broad to become more focused in
the process of conceptualization (Clark and Watson, 1995). The early stage of
literature review should include previous investigation of the target and those closely
related constructs. Next, scale developers need to specify the content domain of the
target construct (distinction of what a construct is from what it is not) so that the
measure to be developed can demonstrate convergent validity and discriminant
validity (Barry et al., 2011). To do so, scale developers are advised to consider
available theories or theoretical frameworks of the target construct during
specification (DeVellis, 2012). To avoid the problems of underrepresentation and/or
construct-irrelevant variance, one should neither broadly nor narrowly define the
target construct (Netemeyer et al., 2003). Finally, based on a thorough review of
previous research studies, scale developers are able to provide “a precise and detailed
conception of the target construct and its theoretical context” (Clark & Watson, 1995,
p. 310). Such conceptual description should include “distinctions (what the variable
is and what it is not), dependencies (how the variable is a function of more basic or
previously defined terms), and relations (how the variable is related to other
variables).” (Dawis, 1987, p. 481).
In order to accurately cover the content domain of the target construct, one
needs to make good use of a test plan (Brown, 1983) or a table of specifications
(Crocker & Algina, 2008). Both test plan and specification table serve as the outline
that would allow the major contents or categories of the target construct to be
arranged systematically.
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3.1.2 Generating the item pool

After clearly defining and specifying the target construct, scale developers
could generate a pool of question items to accurately reflect its content domain. In
order to construct a valid measure at the stage of item generation, scale developers
have to consider: (a) source of items, (b) number of items, and (c) wording of items.
According to test theory, the term ‘item pool’ refers to a set of good items
randomly selected from “the universe of items relating to the construct of interest”
(DeVellis, 2012, p. 77). Hence, item-generation is a process of domain sampling.
“There existed a large pool (domain) of items that could tap the domain of the
construct, and to arrive at a final scale measure, a sample of items from this domain
with desirable psychometric properties must be selected.” (Netemeyer et al., 2003,
p.95). In practice, scale developers could derive initial items of the measure from
“consultation with experts from the field, proposed respondents and review of
associated literature” (Rattray & Jones, 2007, p. 237). In health science, the sources of
item pool could also include clinical observation (Streiner & Norman, 2008).
Since the construct of interest is often multi-faceted (e.g., attitude), it is
necessary to tap the complex nature of the target construct with a list of items, rather
than just a single question (Priest, McColl, Thomas, & Bond, 1995). The number of
items depends on the nature of the construct to be measured and the nature of the
target respondents (Comrey, 1988). Although it is difficult to specify the number of
items, it is believed that “the larger the item pool the better” (DeVellis, 2012, p. 80)
because over-inclusivity is more preferable in the early stage of scale development
(Netemeyer et al., 2003). Thus, DeVellis (2012) would like “to begin with a pool of
items that is three or four times as large as the final scale” (p. 80). Although overinclusivity would result in recruiting redundant items, it is still necessary to include
more items at early stage of scale development so that a comprehensive measure can
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be constructed. By psychometric evaluation (e.g., reliability analysis), items that are
inadequate or redundant could then be safely eliminated (Barry et al., 2011; Priest et
al., 1995).
A questionnaire item includes both item stem and answer scale; the item stem
is either a statement or a question (Comrey, 1988). In writing an effective item stem,
scale developers should consider the readability level of respondents (DeVellis, 2012).
In order to adhere to wording clarity, one should avoid all the following fallacies:
exceptionally lengthy items, multiple negatives, doubled-barreled items, ambiguous
pronoun references, and misplaced modifiers (DeVellis, 2012).

Finally, scale

developers should consider the proportion of positive and negative items in the same
scale. The scale could make up merely positively-worded items or a mixing of
positively- and negatively-worded items. The purpose of recruiting negatively-worded
items in the scale is to avoid “an acquiescence, affirmation, or agreement bias”
(DeVellis, 2012, p. 83). Nevertheless, negativity might confuse respondents,
especially when they are to complete a lengthy questionnaire (DeVellis, 2012);
Results had also shown that negatively-worded items do not “exhibit as high a
reliability as positively worded items do” (Netemeyer et al., 2003, p. 99). Hence, scale
developers have to weigh the pros and cons about using negatively-worded items.
3.1.3 Selecting the scaling format

Since response format is another component of a questionnaire item, it should
be concerned in the process of item generation. Regarding selecting response format,
one should consider the scaling method and the number of scale categories (DeVellis,
2012).
Scaling method is the core of scale construction (Dawis, 1987). There are
three groups of scaling methods frequently used in psychology, including (a)
stimulus-centered scale methods (e.g., Thurstone method, Q-sort method, and Rank53

order methods), (b) subject-centered scale methods (e.g., Likert method and Semantic
Differential), and (c) response scale methods (e.g., Guttman method and Rasch
method) (Dawis, 1987). Among the different scaling methods, dichotomous
responding and Likert rating scales have been used more frequently in modern
personality assessment (Clark & Watson, 1995) and they were relatively user-friendly
(Comrey, 1988).
Dichotomous rating scale includes bipolar response options (i.e., Ture/False,
Yes/No), whereas Likert rating scale, a multichotomous scale, involves a series of
response categories that revealed varying degrees of agreement to the declarative
statements answered by respondents (Netemeyer et al., 2003). Psychometrically
speaking, multiple-choice item format is superior to two-choice item format because
the former could provide more information and are more reliable (Clark & Watson,
1995; Comrey, 1988). The most important issue here is the optimal number of
response options. Though inconclusive, the majority of researchers accept that four to
seven point categories should be used (Lozano, Garcia-Cueto, & Muniz, 2008).
3.1.4 Expert-reviewing the items

After generating the initial pool of items incorporated with selected response
format, scale developers should invite experts to review the developing scale. Expertreview is to be conducted either before or after the pilot test, and the sequence is
subjected to “convenience and economy” (Crocker & Algina, 2008, p. 82). Experts
are people who are knowledgeable about the target construct and the related domains
(DeVellis, 2012). It is suggested that the minimum and maximum number of experts
involved are three and ten respectively (Lynn, 1986). To assure content validity of the
measure, experts are responsible for screening the following six aspects of item
construction: “accuracy, appropriateness or relevance to test specifications, technical
item-construction flaws, grammar, offensiveness or appearance of “bias”, and level of
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readability” (Crocker & Algina, 2008, p. 81). In practice, each expert would rate
every aspect of scale construction (i.e., relevance, specificity, clarity) on a 5- or 7point evaluation scale (Haynes, Richard, and Kubany, 1995). The resulting statistics
of such “judgmental rating” (Gable & Wolfe, 1993, p. 97, 240) provide the refinement
of the newly developed scale. DeVellis (2012) reminded scale developers to be
cautious with experts’ advices on removal of items as some experts might not be
familiar with the methodology of scale development; their deletion of items might
damage the internal consistency of the measure.
In addition, expert review is to ensure content validity of scale (DeVellis,
2012). Otherwise, the content validity could be threatened when (a) an item reflecting
the facets of the target construct is ignored, (b) an item reflecting something other
than the domain of the target construct is remained in the pool, (c) items show
partiality toward one facets over other facets, and (d) the scale could hardly be
administered (Netemeyer et al. 2003). In other words, experts as gatekeepers, guard
against invalidity of the measure.
3.1.5 Pilot-testing the instrument

After item-review by a panel of experts, scale developers should prepare a
preliminary tryout of the items with a small sample of respondents (Crocker & Algina,
2008). With reliability analysis, validity assessment, and social desirability bias
detection, this preliminary tryout, also known as pilot-test, is a developmental study
that aims at initial refinement of the scale. The item pool could be modified by
deleting inappropriate items; subsequently the size of the initial item pool would be
reduced to a manageable and sufficient level (Netemeyer et al., 2003). Meanwhile,
scale developers have the opportunity to observe respondents’ reactions to the scale
(e.g., feeling confused about the items) during the scale administration to improve
administration procedures in future scale administration (Crocker & Algina, 2008).
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Before conducting the pilot study, scale developers should prepare a draft of
the scale with both the items and instructions presented in a logical manner (Barry et
al., 2011; Gable & Wolfe, 1993). And then scale developers could conduct pilot test
in the following five steps: (a) select 15 to 30 representative respondents, (b) explain
respondents’ responsibilities and rights, (c) administer the instrument to the
respondents, (d) collect feedback on the scale (i.e., items and instructions) and
administration method (i.e., time for completion) from respondents, and lastly (e)
revise the scale and administration procedure accordingly (Thomas, 1988).
Last but not least, some researchers will conduct two pilot studies. As
mentioned above, the first pilot study aims to refine the items according to the
feedback of respondents and is carried out in a relatively small scale (e.g., minimum
10 to 15 participants, Hertzog, 2008). The second pilot study, with a bigger sample
size, (e.g., 100 to 200 participants, Netemeyer et al. 2003), aims to conduct initial
statistical analyses (Brace, 2008). For example, Moore and Benbasat (1991), in the
development of the scales measuring the “Perceived Characteristics of Innovating
(PCI)”, conducted the second pilot study to “ensure that the various scales
demonstrated the appropriate levels of reliability” (p. 205).
3.1.6 Administrating the revised instrument to larger sample

After refining the newly developed scale, scale developers should prepare to
administer the revised instrument to a larger sample for validation and finalization
purposes. It is because a single study could not adequately presume validity; hence
multiple studies are highly recommended (Netemeyer et al. 2003). At this stage,
issues of sample size and aspects of evaluation should be considered.

56

DeVellis (2012) emphasized the importance of a large sample. He pointed out
that small sample would lead to unstable covariance among items and fail to
effectively represent the target population. Large-scale pilot study and validation
study are two scenarios involving a large sample. For large-scale pilot study, 100 to
200 participants would be enough (Clark & Watson, 1995; Netemeyer et al. 2003).
Although there is no clear-cut rule on the sample size of a validation study in scale
development, it is suggested that scale developers should take 300 participants as a
reference point and consider the proportion between the number of items and number
of subjects (DeVellis, 2012). In fact, a minimum of 300 participants for a validation
study has been common consensus (e.g., Clark & Watson, 1995; Negemeyer et al.
2003; Nunnally & Bernstein, 1994). On the other hand, some researchers would
address the subject-to-item ratio (e.g., 1:5 or 1:10) especially when validation studies
involve factor analysis (Osborne & Costello, 2004).
To evaluate a measurement tool, both DeVellis (2012) and Netemeyer et al.
(2003) suggested that scale developers must conduct item analysis, (e.g., reliability
analysis, please refer to section 3.2), exploratory factor analysis, and validity testing
(i.e., convergent validity, discriminant validity, and predictive validity). Further
refinement (i.e., removal of poor items) is also done on the basis of evaluation result.
In order to finalize a measurement tool, Netemeyer et al. (2003) suggested that scale
developers should preform additional exploratory factor analysis and item analysis
(e.g., item-to-total correlations and inter-item correlations) before they conduct
confirmatory factor analysis to confirm the factor structure of the measure. Additional
assessments on convergent, discriminative, predictive and concurrent validity are also
essential to establish the psychometric properties of the instrument. Moreover, scale
developers might also consider setting up norms and applying generalizability theory.
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3.2 Scale evaluation: Item analysis
Among the stages of scale development described in Section 3.1, the last stage,
Section 3.1.6 (i.e., administrating the revised instrument to larger sample), requires
more statistical analyses. In the following sections, Sections 3.2 to 3.5 would
respectively introduce concepts, including item analysis (i.e., item characteristics,
reliability, and validity), exploratory factor analysis, and confirmatory factor analysis.
Multi-trait Multi-method, a cross-validation method, will also be mentioned.
Crocker and Algina (2008) defined item analysis as “the computation and
examination of any statistical property of examinees’ responses to an individual test
item” (p. 311). Item characteristics (i.e., mean and variance), reliability and validity
are three common indices of item analysis. The primary purpose of item analysis is
scale evaluation. Scale developers would use the results obtained from item analysis
for scale revision. Items that are “functioning as intended” (p. 321) would be retained
and those which are not functioning well would be revised or removed.
Crocker and Algina (2008, p. 322) also suggested seven steps of a typical item
analysis:
1. Decide what properties of the test score are of greatest importance.
2. Identify the item parameters most relevant to those properties.
3. Administer the items to a sample of examinees representative of those for
whom the test is intended.
4. Estimate for each item the parameters identified in step 2.
5. Establish a plan for selection of items (or identification and revision of
malfunctioning items).
6. Select the final subset of items.
7. Assess whether the desired results have been achieved by conducting a
cross-validation study.
In addition, “an item analysis can be conducted along with or even prior to factor
analysis” (Gable and Wolfe, 1993, p. 243). So far, exploratory factor analysis (EFA)
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has not been mentioned in the above procedure although some researchers (Barry et
al., 2011; Netemeyer et al., 2003) consider EFA as part of item analysis.
3.2.1 Item characteristics

Descriptive statistics, the first part of item analysis, includes frequency,
percentage, means, standard deviation and item normality (Barry et al., 2011; Gable &
Wolfe, 1993). In particular, item mean, standard deviation, and item normality could
indicate if the item is useful or not (Clark & Watson, 1995; Kline, 2005). It is
desirable for an item mean to be “close to the center of the range of possible scores”
(p. 107) because “items with means too near to an extreme of the response range will
have low variances” (DeVellis, 2012, p. 107). For example, it is satisfactory to obtain
an item mean around four on a seven-point Likert-type scale. If an item mean is near
the extreme value (e.g., 1 or 7 on the seven-point scale), it would indicate that the
item is not worded properly and respondents fail to discriminate an/or to record other
values on the response continuum. DeVellis (2012) also pointed out that relatively
high item variance is also desirable because low item variance (i.e., close to zero) fails
to reflect “different levels of the construct being measured” (p. 107).
In any case, both item mean and item variance (as measured by standard
deviation) reflect the response distribution (i.e., skewness and kurtosis) of an item and
scale developers always look for items with normal distribution. Kim (2012, 2013)
reviewed some commonly used tests of normality, including the eye-ball test (i.e.,
visual inspection), Shapiro-Wilk test, Kolmogorov-Smirnov test as well as skewness
and kurtosis test. Skewness and kurtosis measure the asymmetry and peakedness of
the distribution respectively. “Skewness and kurtosis statistics should be within the +2
to -2 range when data are normal distributed” (Barry et al., 2011, p. 103). Bandalos
and Finney (2010), in The Reviewer’s Guide to Quantitative Methods in the Social
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Sciences, pointed out that “if absolute skewness and kurtosis values are not greater
than 2.0……, little or no distortion should occur” (p. 98). Researchers need to report
skewness and kurthosis in the table of descriptive statistics. Accordingly, items with
highly perverted distribution should be deleted unless sound reasons of retention were
given (Clark & Watson, 1995).
Inter-item correlation is the second assessment of item characteristics. Defined
as correlations among scale items, inter-item correlation is closely related to reliability
(Netemeyer et al., 2003). Clark and Watson (1995) even believed that it is “a
straightforward measure of internal consistency” and “a much more useful index than
coefficient alpha per se” (p. 316). According to the measurement model, observed test
score (i.e., response to a scale item) equals to the sum of true score component (i.e.,
what the item is intended to measure) and error (i.e., extraneous factors affecting the
choice of response). Each scale item (understood as a test) is intended to measure the
same latent variable. It is assumed that the relationship between each scale item and
the true score of latent variable is identical. Since this hypothetical true score could
only be inferred, instead of assessed directly, it could be indicated by correlations
among scale items. If scale items are highly correlated with one another, it means that
they measure the same latent variable. The higher the inter-item correlations, the more
reliable the individual items and the scale would be (DeVellis 2012). Although higher
inter-item correlation of a scale is desirable, extraordinary high correlation conversely
would imply redundancy of items. Therefore, satisfactory level of inter-item
correlation ranges from .30 to .70. Items with inter-item correlation below .30 or
above .70 indicate weak association or redundancy and thus, are subjected to removal
(Ferketich, 1991).
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Item-scale correlation, the third assessment of item characteristics, is defined
as correlation between an individual item and the pool of scale items. Uncorrected and
corrected are two types of item-scale correlation. Using a 10-item scale for illustration,
uncorrected item-scale correlation measures the correlation of an item and all the 10
items. Corrected item-scale correlation measures the correlation of an item and the
other 9 items. The uncorrected item-scale correlation indicates the extent an
individual item represents the whole scale (DeVellis, 2012), whereas the correlated
item-scale correlation shows the distinction of items from one another (Barry et al.,
2011). Since the uncorrected item-scale correlation is inflating and becomes less
accurate, researchers always consider corrected item-scale correlation as accurate
measure (DeVellis, 2012). Ferketich (1991) suggested that the satisfactory level of
corrected item-scale correlation is at least .30. Items with correlation lower than .30
should be either deleted or revised (Barry et al., 2011). In practice, scale developers of
various disciplines (e.g., Bladh et al., 2012; Tella, 2011; Wang, 2003), usually
adopt .40 as the cutoff point.
3.2.2 Reliability

Reliability is conceptually defined as “the extent to which a measurement is
consistent and free from error” (Portney & Watkins, 2000, p. 61). Such consistency is
observed “from time to time, from form to form, from item to item, or from one rater
to another” (Knapp & Mueller, 2010, p. 337). The classical testing model suggests
that reliability is: (a) the ratio/proportion of the variance of true score to variance of
observed score; and (b) one subtracted the ratio/proportion of the error variance to the
total variance. The larger the value (i.e., closer to 1), the more reliable an item or a
scale would be and the lesser error an item or a scale contains (Crocker & Algina,
2008; DeVellis, 2012; Gable & Wolfe, 1993; Netemeyer et al., 2003). Among
different forms of reliability, Kline (2000) regarded “stability over time” and “internal
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consistency” (p. 7) as two important facets of consistency in testing. Hence, these two
forms of reliability would be discussed in the following.
The temporal stability of a scale could be understood as “how constant scores
remain from one occasion to another” (DeVellis, 2012, p. 51). According to Gable
and Wolfe (1993), such repeatability tackles variations of a respondent’s test
performance over time and it is particularly important for assessing psychological
traits. The sources of error (i.e., statistically speaking, the error variance) are found in
test construction (e.g., discrepancies among items within same test), administration
(e.g., respondent’s physical-psychological status and examiner’s appearance and
conducts), scoring and/or interpretation (e.g., technical mishap and subjective rating),
and nonsystematic error (e.g., failing to comply test regulations and/or to follow test
instructions) (Cohen & Swerdlik, 2010). Test-retest reliability is estimated by testretest method that calculates the Pearson Product Moment Correlation Coefficient of
two sets of test scores from the same participants who took the same test at two
different times. When the testing interval between two tests is more than six months,
the test-retest reliability coefficient is referred as the coefficient of stability. Kline
(2000) suggested that the minimum level of correlation is .80. Time gap, difficulty
levels of items, characteristics of subjects (i.e., psychological status), and small
sample size (i.e. 100 < n) are factors influencing the level of test-retest reliability.
Although testing interval is critical, the length of time gap is inconclusive. For
instance, Kline (2000) suggested that it should be at least 3 months, whereas Nunnally
and Bernstein (1994) proposed the recess could be as short as 2 weeks. Nevertheless,
“the time period should be long enough to allow effects of memory or practice to fade
but not so long as to allow maturational or historical changes to occur in the
examinees’ true scores” (Crocker & Algina, 2008, p. 133).
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Another form of reliability is internal consistency, which assesses “the degree
to which a set of items in an instrument all measured the same trait” (Portney &
Watkins, 2000, p. 745). This form of reliability is particularly important to scale
development and could be estimated by the split-half method and calculation of the
r
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and Cronbach’s alpha. In order to examine split-half reliability, a researcher

calculated the correlation coefficient of the scores of comparable halves of a single
test by the Spearman-Brown formula. Apart from random assignment, another
acceptable way to divide a single test is to assign either odd or even numbers to each
test item (Cohen & Swerdlik, 2010). Alternatively, the Kuder-Richardson formula
(KR-20) involves a series of 20 equations to appraise inter-item consistency of a test.
This

r

KR20

is especially useful to evaluate the inter-item consistency of dichotomous

items. On the other hand, Cronach’s alpha, conceptualized as “the mean of all
possible split-half correlations” (Cohen & Swerdlik, 2010, p. 149), was developed to
determine the internal consistency of a scale containing either dichotomous items or
multiple-choice items.
The acceptable level of internal consistency ranges from .70 to .90 (Portney &
Watkins, 2000). This reliability standard should be dependent upon the usage of
instrument. Nunnally and Bernstein (1994) proposed that moderate reliability of .70 is
adequate for early development of a scale. For a widely-used or even a newly
developed scale, a reliability of .80 or higher was recommended (Carmines & Zeller,
1979; Clark & Watson, 1995; Robinson, Shaver, & Wrightsman, 1991). Since
reliability level is affected by number of items and inter-item correlation, increasing
the number of items, especially the better items, would improve reliability (DeVellis,
2012).
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3.2.3 Validity
While reliability is connected with consistency of a measurement tool, validity
emphasizes the connection between the instrument and its measurement purposes
(Knapp & Mueller, 2010). Psychometrically speaking, validity is more important
than reliability since a reliable instrument is not necessarily valid, but a valid measure
is always reliable. It is because a valid instrument contains items that are relevant to
the construct, and if they all measure the same construct, the level of internal
consistency will then be elevated (Gable & Wolfe, 1993; Kline, 2000). According to
the contemporary approach of validity, reliability becomes one piece of the evidence
demonstrating validity of an instrument, namely evidence based on internal structure
(Cizek, Rosenberg, & Koons, 2008; Cook & Beckman, 2006). Defined as “the extent
to which an instrument measured what it was intended to measure” (Portney &
Watkins, 2000, p. 79), validity is assessed through validation procedure, in which
researchers collect and evaluate evidences to justify the validity of the measure
(Cohen & Swerdlik, 2010).
In other words, validity refers to a judgement concerning how well the test
measures what it purports to measure. This judgement is based on evidence about the
appropriateness of inferences drawn from test scores. The most frequently discussed
types of validity include content-related validity, criterion-related validity and
construct-related validity (Carmines & Zeller, 1979; Kaplan & Saccuzzo, 2013;
Anstasi & Urbina, 1997).
Content-related validity is to examine if the test items on the instrument has
adequately covered the representative domain of content that is intended to be
measured (Gable & Wolf, 1993). Expert judgement is one piece of evidence of this
type of validity (Kaplan & Saccuzzo, 2013). Criterion-related validity is concerned
with how well a test corresponds with a particular criterion. It is established by
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predictive validity evidence and concurrent validity evidence (Kaplan & Saccuzzo,
2013; Furr & Bacharach, 2014). Construct-related validity is concerned with the
extent to which the test may be said to measure a theoretical construct or trait.
Evidence can be obtained from correlations with other tests, factor analysis, test of
internal consistency, as well as convergent and discrimination validation (e.g. MTMM
matrix) (Anstasi & Urbina, 1997).
Since 1990s, the concept of validity shifted from this trinitarian model (Guion,
1980) to unitary view (ERIC/AE Digest, 2013; Goodwin & Leech, 2003; Kane, 2013;
Osterlind, 2010). Advocated by Messick (1990), construct validity could be seen as a
“unified concept” (p.22), and researchers, instead of categorizing validity into
different types, should collect evidence for justification of the test. As Downing (2006)
had put it, “construct validity is the sole type of validity and looks to five discrete
sources of empirical evidence to establish meaning for assessment scores” (p. 7-8).
Likewise, Ratanawongsa et al. (2008, p.276) and Wetzel (2011, p. 16) had also
respectively made this claim: “Validity is a unitary concept….All validity is construct
validity in this current framework”.
In the Standards for Educational and Psychological Testing (AERA, APA, &
NCME, 1999), five types of validity evidence (rather than distinct types of validity)
have been recommended: (a) evidence based on test content (e.g., logical/empirical
evidence and expert judgment), (b) evidence based on response process (e.g., analysis
of individual responses/ performance), (c) evidence based on internal structure (e.g.,
analysis of dimensionality), (d) evidence based on relations to other variables (e.g.,
convergent/discriminant validity, test-criterion validity), and (e) evidence based on
consequences of testing (e.g., benefit of the test and relevance to decision-making).
Validity evidences that are frequently reported in academic journals (Cizek et al.,
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2008; Cizek, Bowen, & Church, 2010; Ratanawongsa et al., 2008; Wetzel, 2011) and
relevant to the present dissertation will be highlighted in the following.
Evidence based on test content is related to the traditional concept of content
validity, which is defined as “the degree to which the items in an instrument
adequately reflected the content domain being measured” (Portney & Watkins, 2000,
p. 741). For scale development, evidence based on test content requires validation of
“the themes, wording, and formats of the items” (AERA, APA, & NCME, 1999, p. 11)
and the testing procedure. Usually, a panel of experts is responsible for reviewing the
newly developed instrument and they would call for several revisions of the
instrument. Such validation process may be so subjective that content validity could
not be inferred by any statistical indicators (Portney & Watkins, 2000). In order to
quantify content validity, researchers proposed different calculations of inter-rater
agreement among judges, such as Content Validity Ratio (CVR, Lawshe, 1975) and
Content Validity Index (CVI, Lynn, 1986). In addition to having experts reviewed the
items, conducting pilot study could also collect the content validity evidence (Wentzel,
2011; please refer to sections 3.1.5, 4.2, and 4.3).
Evidence based on relations to other variables is correlational evidence that
shows the relationship between external variables and the construct to be measured.
This evidence serves to investigate “the degree to which these relationships were
consistent with the construct underlying the proposed test interpretations” (AERA,
APA, & NCME, 1999, p. 13). Evidence based on relations to other variables is closely
associated with criterion-related validity.
Criterion-related validity means “the degree to which the outcomes of one test
correlated with outcomes on a criterion test” (Portney & Watkins, 2000, p. 742).
There are four types of criterion-related validity: concurrent, predictive, convergent,
and discriminant, validity (DeVon et al., 2007). Firstly, concurrent validity is obtained
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when the scores on the instrument to be validated and on a related criterion measure
taken at the same time are correlated. Secondly, predictive validity is indicated when
the scores on the instrument to be validated and on a related criterion measure taken in
the future are correlated. Concurrent evidence assesses “individual’s present standing
on a criterion” (Cohen & Swerdlik, 2010, p. 182) but predictive evidence measures
prediction of criterion scores in the future (AERA, APA, & NCME, 1999). Thirdly,
convergent validity is found when two measures on a similar construct are correlated.
Fourthly, discriminant validity is revealed when two measures on different constructs
are correlated. Convergent evidence shows the correspondence between two
theoretically similar constructs but discriminant evidence implies instruments’
capacity to distinguish two theoretically different constructs (DeVon et al., 2007).
On the other hand, consequential validity and face validity are also mentioned
in contemporary view of validity. As one of the five types of validity evidence
mentioned above, “evidence based on consequences of testing” is also known as
consequential validity (Cizek et al., 2010). Consequential validity is different from
other evidence of validity because it is “evidence supporting a test use” and it is for
“justification of test use” (Cizek et al., 2010, p. 741). As a test is constructed and
conducted for beneficial purposes, the consequential validity evidence was intended to
“indicate these benefits were likely to be realized” (AERA, APA, & NCME, 1999, p.
16). Although it is important for policy making, consequential validity in fact “fell
outside the technical purview of validity” (AERA, APA, & NCME, 1999, p. 16). No
wonder Cizek et al. (2010) in their follow-up study of reported source of validity
evidence had pointed that consequential validity evidence was “essentially
nonexistent in the professional literature and applied measurement and policy work”
(p. 732). Face validity means “an instrument appeared to test what it was supposed to
test” (Portney & Watkin, 2000, p. 82) and usually reflects test-taker’s perspective on
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the test (Cohen & Swerdilk, 2010). Since face validity is a subjective and sketchy
screening, it is considered as neither a true measure of validity (DeVon et al., 2007)
nor a relevant evidence of validity (Ratanawongsa et al., 2008).
Moreover, the level of validity coefficient should also be considered. As an
indicator of strength of relationship, it is particularly important for evidence based on
relations to other variables (i.e. convergent, discriminant, concurrent and predictive
validity). Cohen and Swerdlik (2010) held that there is no standard for minimum
acceptable level of validity coefficient. Validity coefficient functions regardless of its
size, as long as it is informative enough for test users to make decisions under
different circumstances. Nevertheless, some researchers (e.g., Shultz, Whitney, &
Zicker, 2014) supported Cohen’s (1988) view that correlations of .1, .3, and .5 is
considered respectively as small, moderate, and large. Researchers also suggested that
“the purpose of testing would determine what magnitude of correlation would be
considered sufficient of a given situation” (Shultz et al., 2014, p. 98). Inadequate
sample size, criterion contamination, unreliability in the criterion, and restriction of
range would also affect the level of validity coefficient (Shultz et al., 2014).
3.3 Exploratory Factor Analysis (EFA)
Evidence based on internal structure, a type of validity evidence (3.2.3), has
not yet been highlighted until now because this validity evidence is closely related to
factor analyses. Evidence based on internal structure, which indicates the
dimensionality of the to be measured construct and its inter-item relationships (AERA,
APA, & NCME, 1999), is obtained by factor analysis (Goodwin, 1999a; 1999b), in
particular, confirmatory factor analysis (Goodwin, 2002; Goodwin & Leech, 2003).
Hair and colleagues (1995) provided a very comprehensive definition of factor
analysis:
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Factor analysis is a generic name given to a class of multivariate statistical
methods whose primary purpose is to define the underlying structure in a data
matrix. Broadly speaking, it addresses the problem of analyzing the structure
of the inter-relationships (correlations) among a large number of variables
(e.g., test scores, test items, questionnaire responses) by defining a set of
common underlying dimensions, known as factors. With factor analysis, the
analyst can first identify the separate dimensions of the structure and then
determine the extent to which each variable is explained by each dimension.
(pp. 366-367)

In other words, factor analysis is regarded as “quintessential data-crunching
procedures… to identify a relatively small number of themes, dimensions,
components or factors underlying a relatively large set of variables” (Meyers, Gamst,
& Guarino, 2013, p. 640). DeVellis (2012) pointed out that factor analysis serves four
main purposes for scale development: (a) deciding the number of latent variables
underlying a set of items, (b) reducing a large set of items or variables to fewer
number of latent variables or components, (c) interpreting the meaning and labelling
the names of factors, and (d) discriminating good from bad items during analysis.
Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) are
two distinct classes of factor analysis (Bandalos & Finney, 2010; Thompson, 2004).
They are so named to reflect the purposes of the two approaches. An exploratory use
of factor analysis aims to probe about the latent structure of the construct underlying
the scale. It is exploratory because expectation about the intra-structure of the scale
reflecting the latent construct is not mandatory (Floyd & Widaman, 1995).
Researchers employ EFA to identify the number of latent dimensions of a scale and
conduct data reduction. On the contrary, confirmatory factor analysis attempts to
confirm a hypothesized factor structure with theoretical basis and/or with support
from previous studies. Therefore, CFA requires researchers to have priori knowledge
or expectations about the construct being measured (e.g., number of factors and
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correspondence between items and factors; Thompson, 2004). Researchers use CFA
to assess the construct validity of a scale. Although principal component analysis
(PCA) is considered as one of the extraction techniques (Hair, Black, Babin, &
Anderson, 2010; Tabachnik & Fidell, 2014), other researchers exclude it from the
family of factor analysis due to its conceptual and analytical differences from EFA
(Bandalos & Finney, 2010; Thompson, 2004; Widaman, 2007).
According to Crocker and Algina (2008), “research using factor analysis can
be described in terms of an exploratory-confirmatory continuum” (p. 304). In practice,
performing factor analysis in scale development is a complicated and repetitive
process that possibly combines EFA with CFA (Netemeyer et al., 2003), and EFA
might also contain PCA (Masunaga, 2010). Tabachnik and Fidell (2014) stated the
common practice of running EFA as follows:

Most researchers begin their FA by using principal components extraction and
varimax rotation. From the results, one estimates the factorability of
correlation matrix (Section 3.2.6), the rank of the observed correlation matrix
(Sections 3.2.5 and 7.1.5), the likely number of factors (Section 6.2), and
variables that might be excluded from subsequent analyses (Sections 3.2.7 and
3.1.7).
During next few runs, researchers experiment with different numbers of
factors, different extraction techniques, and both orthogonal and oblique
rotations. Some number of factors with some combination of extraction and
rotation produces the solution with the greatest scientific utility, consistency,
and meaning; this is the solution that is interpreted. (pp. 695)

In view of this, the basic steps to conduct EFA will be outlined in the sections
below: (a) testing assumptions (Section 3.3.1), (b) choosing extraction technique
(Section 3.3.2), (c) deciding number of factors (3.3.3), and (d) selecting rotation
method (3.3.4), and (e) interpreting the result (3.3.5). Discussions and
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recommendations for practices are summarized from reference textbooks (e.g., Hair et
al., 2010; Pett, Lackey, & Sullivan, 2003; Tabachnick & Fidell, 2014) and reviews in
the field (e.g., Floyd & Widaman, 1995; Osborne, Costello, & Kellow, 2008).
3.3.1 Testing assumptions

A few critical assumptions should be examined before performing factor
analysis. Conceptually, according to Hair et al. (2010) and Fabrigar and Wegener
(2012), researchers assume that factor structure (i.e., latent variables) exists beneath a
set of items (i.e., measured variables). If there are no factors or components hidden,
the efforts used to reveal latent variables with factor analysis will be in vain.
Statistical assumptions include: (a) linearity, (b) nature of variables, (c) selection of
observations (i.e., sampling mechanism and sample size), (d) absence of missing data
and of outliers, (e) multivariate normality, and (f) suitability of factor analysis (i.e.,
the Bartlett test of sphericity and measure of sampling adequacy (MSA)). These
statistical issues, related to the nature of factor analysis, will be discussed below.
3.3.1.1 Assumptions
The first assumption is linearity. According to Heir et al. (2010), factor
analysis is an interdependence technique which demands inter-correlation among
items. Hence, it is assumed that “relationships among pairs of variables/items are
linear… because correlation measures linear relationship and does not reflect
nonlinear relationship” (Tabachnick & Fidell, 2014, p. 666). Tabachnick and Fidell
(2014) recommended scatterplot for visual inspection of linear relations among pairs
of variables. Furthermore, it is also assumed that linear relation also exists between
each item (i.e., measured variable) and the underlying factor (Fabrigar & Wegener,
2012). The strength of association between the item and the factors would be
indicated by the correlation coefficient called factor loading (please refer to section
3.3.5).
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More

importantly,

researchers

should

be

cautious

about

extreme

multicollinearity and singularity (Tabachnick & Fidell, 2014) although some degree
of multicollinearity is expected among inter-correlated items (Hair et al., 2010).
Multicollinearity and singularity could be revealed by the determinant of the R-matrix
(|R|). When |R| equals to 0, it implies that the set of items are completely correlated
(i.e., the correlation matrix is singular). When |R| equals to 1, it implies that all items
are totally uncorrelated. The rule of thumb is that |R| should be larger than 0.00001 for
each item (Field, 2013). Hence, researchers need to reexamine the items if they fail to
meet this standard. SPSS would provide the Determinant value for the set of items in
the output of factor analysis (Meyers, 2013, p. 551).
Secondly, researchers should consider the nature of variables to be analyzed.
Based on the assumption of linearity, factor analysis demands variables that could be
assessed by correlation. Metric data (i.e., continuous variable) are more preferable to
nonmetric data (i.e., binary, categorical variable) for EFA (Hair et al., 2010; Widaman,
2012). On the contrary, researchers need to code nonmetric data as dummy variables
and use specialized forms of factor analysis (e.g., Boolean factor analysis and item
factor analysis) (Hair et al, 2010; Wirth & Edwards, 2007).
Thirdly, researchers should consider sample selection and sample size.
Regarding sampling, obtaining representative sample from target population is more
important than random sampling for factor analysis. Moreover, researchers should
consider the nature of the sample. Researchers should not obtain over-homogenous
sample but should “select a sample to maximize variance on measured variables
relevant to the constructs of interest and minimize variance on measured variables
irrelevant to the constructs of interest” (Fabrigar et al., 1999; p. 274). Widaman (2012)
recommended researchers to report the following three essential pieces of information
for sampling practice: (a) definition of population, (b) specification of sampling
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methods (i.e., random selection or convenience sampling), and (c) description of
participation (i.e., number of participants completing the whole tests or cases being
excluded from analysis).
The sample size for factor analysis is a crucial issue and is frequently being
debated among researchers. Tabachnick and Fidell (2014) pointed out that sample size
affects the degree of reliability of correlation coefficient. Correlation coefficients
estimated from small samples are potentially less reliable than those from larger
samples. It is commonly held that “larger samples tend to minimize the possibility of
errors, maximize the accuracy of population estimates, and increase the
generalizability of the results” (Osborne et al., 2008, p. 90). There are two sets of
guidelines drawn from the literature regarding sample size: (a) minimum number of
participants and (b) subject-to-item ratio. Osborne et al.’s (2008) review showed that
the suggested minimum number of participants is ranged from 50 to 400. A classic
reference is the scale suggested by Comfrey and Lee (1992, also cited in Pett et al.,
2003): 50─very poor; 100─poor; 200─fair; 300─good; 500─very good; 1,000 or
more─excellent” (p. 217). On the other hand, some scholars address subject-to-item
ratio, ranging from 4:1 to 10:1 (Floyd & Widman, 1995; Osborne et al., 2008).
Fabrigar et al. (1999) pointed out that these two sets of guidelines are somewhat
insensitive to various characteristics of data and the standards are widely different.
Therefore, researchers should consider sample size in terms of the number of factors
as well as communality (i.e., variance of an item explained by the extracted factors).
Recent reviews supported this new approach (Bandalos & Finney, 2010; Norris &
Lecavalier, 2010). Worthington and Whittaker (2006) combined the above three
approaches to provide the four recommendations on sample size for EFA:

(a) Sample sizes of at least 300 are generally sufficient in most cases,
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(b) sample size of 150 to 200 are likely to be adequate with data sets
containing communalities higher than .50 or with factor loadings at
approximately |.4|,
(c) smaller sample sizes may be adequate if all communalities are .60 or
greater or with at least 4:1 items per factor and factor loadings greater than
|.6|, and
(d) samples sizes less than 100 or with fewer than 3:1 participants-to-item
ratios are generally inadequate (Reise, Waller, & Comrey, 2000;
Thompson, 2004). Note that this requires researchers to set a minimum
sample size at the outset and to evaluate the need for additional data
collection based on the outcomes of an initial EFA. (pp. 817)

Fourthly, researchers should also consider missing data and outliers. Missing
data is intentional/unintentional loss of data resulting from either item nonresponse of
survey or any accidence/error happened in research study (Hair et al., 2010;
Tabachnick & Fidell, 2014). Incomplete data imply loss of information and
contraction of the sample size for analysis; it would bring about marked bias in
statistical inferences (Hair et al., 2010). When factor analysis demands high quality of
inter-item correlation for underlying factors being reliably estimated, missing data is
really devastating to the correlation matrix of the set of items. Researchers are
suggested to observe the pattern of missing data (i.e., missing completely at random,
missing at random, missing not at random) and decide to either remedy through
imputations or delete cases if acceptable. Hair et al. (2010) proposed that “variables
with as little as 15 percent missing data are candidates for deletion, but higher levels
of missing data (20% to 30%) can often be remedied” (p. 48). Similarly, outliers,
defined as extreme value(s) on one or more variables that would distort statistics,
could affect factor solution (Tabachnick & Fidell, 2014). In particular, presence of
outlier could either increase or decrease the number of factors extracted (Liu, Zumbo,
& Wu, 2012). To eliminate outliers, researchers might correct, delete, transform or
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retain outliers corresponding to reasons of emergence of outliers (e.g., error from data
entry) (Hair et al., 2010; Tabachnick & Fidell, 2014).
Fifthly, multivariate normality is defined as “all variables, and all
combinations of variables, are normally distributed” and “normality among single
variable is assessed by skewness and kurtosis” (Tabachnick & Fidell, 2014, p. 666).
An item with absolute values of skewness/kurtosis larger than 2 indicates nonnormality (Bandalos & Finney, 2010). Multivariate normality is assumed for
determining the number of factors. If normality is not fulfilled, the factor solution will
not work. In addition to deleting items without normality (Clark and Watson, 1995),
researchers could either transform the data or fit the data with those special factor
models that do not require assumption of normality (e.g., NIPA factor analysis and
IPA factor analysis) (Fabrigar & Wegener, 2012).
3.3.1.2 Final remark
Finally, researchers should consider if the set of items are adequately intercorrelated for factor analysis to be conducted. Bartlett’s test of Sphericity, KaiserMeyer-Olkin Test (KMO) and individual measure of sampling adequacy (MSA) are
the three statistical tests that measure suitability of factorability (Hair et al., 2010; Pett
et al., 2003). IBM SPSS could provide the results of these three tests as part of
exploratory factor analysis (Dugard, Todman, & Staines, 2010; Meyers et al., 2013).
According to Pett et al. (2003), Bartlett’ test of Sphericity tests the null hypothesis
that there are no relationships among items (i.e., the presence of identity matrix). It
should be significant (p < 0.05) to indicate the possibility of correlations among items.
If the test result is insignificant, it means that “the sample size is not relative to the
number of items” (Pett et al., 2003, p. 83) Researchers could either increase sample
size or decrease number of items and rerun the test. The KMO assesses the overall
sampling adequacy of a set of items by comparing proportions of the calculated
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correlation coefficients to the portion of correlation coefficients. According to Pett et
al. (2003) and Hucheson and Sofroniou (1999), the KMO value could be interpreted
with Kaiser’s criteria (1974, p. 35): above .90, marvelous; in the .80s, meritorious; in
the .70s, middling; less than .60, mediocre, miserable or unacceptable. Therefore, the
KMO value should be at least .60. Adopting similar calculations of KMO, the MSA
assesses the sampling adequacy of each individual item. The Kaiser’s guidelines
mentioned above are also applicable to the interpretation of the MSA value. Therefore
the MSA value should not be under .60. In order to improve KMO value (i.e., < .60),
Pett et al. (2003) recommended removing those items with MSA value lower than
0.60 for subsequent factor analysis, removing one at a time, starting with the lowest
one each time until all the individual MSAs and the overall KMO reached acceptable
level. Hair et al. (2010) suggested .50 instead of .60 as cutoff point.
3.3.2 Choosing extraction technique

The process of EFA basically involves defining the number of initial factors
and rotating the factors for better interpretation (Pett et al., 2003). Technically
speaking, the number of factors reflecting the underlying construct to be measured by
a scale depends on factor extraction techniques. After the factorability of the set of
items is confirmed, researchers should then consider factor extraction techniques. The
most common techniques include: Principal component analysis (PCA), Principal axis
factoring (PAF), Maximum likelihood (ML), Unweighed least squares, Generalized
least squares, Alpha factoring, and Image factoring (Williams et al., 2010). All these
are available in statistical software packages, such as SPSS and SAS (Costello &
Osborne, 2005; Tabachnick & Fidell, 2014). These various extraction methods could
be grouped under full component model or common factor model (Gorsuch, 1983).
Principal component analysis (PCA) belongs to full component model (Conway &
Huffcutt, 2003). Of the common factor model (also known as factor analysis model,
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FA), Principal axis factoring (PAF) and Maximum likelihood (ML) are popular
techniques. Unweighed least squares, Generalized least squares, Alpha factoring, and
Image factoring are relatively rarely used (Bandalos & Finney, 2010) due to the fact
that these extraction techniques are limited and “only available in obscure references”
(Osborne et al., 2008, p. 89; for detailed discussion please see Tabachnick & Fidell,
2014; Mulaik, 2010). Researchers need to consider first PCA versus FA and then later
PAF versus ML to decide if they are to perform FA.
The backbone of factor analysis is to measure correlations (i.e., correlation
among items and correlation between each item and factors).

The strength of

correlation is depicted in terms of shared variance (i.e., r2). When two items (or
variables) are correlated, they share a certain amount (e.g., percentage) of variance
(Meyers et al., 2013). In factor analysis, highly inter-correlated items are grouped
together to reveal a common factor. Such “inter-item correlation” is the amount of
variance of an item shared with other items across factors (Hair et al., 2010) and
“grouping” was conducted through variance condensation (Pett et al., 2003). This is a
statistical process “by which the variance shared among a set of items or variables is
compressed into (a) one or more factor reflecting the variance that the items shared in
common and (b) possible unique factors that represent the variance that items do not
share with one another” (Pett et al., 2003, p.87).
PCA and FA, as extraction techniques, explain the variance of an individual
item differently and thus serve different purposes. According to Hair et al. (2010), a
total variance of an individual item could be partitioned into common variance,
specific variance (unique variance) and error variance. PCA “considers the total
variance and derives factors that contain small proportions of unique variance and, in
some instances, error variance” (p. 107). Hence, PCA intended to produce
components by extracting maximum variance and is useful in data reduction
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(Tabachnick & Fidell, 2014). FA, on the contrary, “considers only the common or
shared variance, assuming both the unique and error variance are not of interest in
defining the structure of variables” (Hair et al., 2010, p. 107). Therefore, FA aims to
explore latent variables (i.e., factors) underlying a set of observed variables (i.e., items
in a scale) by calculating covariance (i.e., communality) (Tabachnick & Fidell, 2014).
According to Pett et al. (2003), communality of an item is the amount of variance
explained by the factors to be extracted. The figures of communality range from 0 to
1.00. The closer the value to 1.00, the higher the variance of an individual item could
be explained by the extracted factors. Given the conceptual and mathematical
differences between PCA and FA, both of them generate similar results (Osborne et
al., 2008). Although PCA is more popular than FA in practice due to its convenience
(Fabrigar & Wegener, 2012; Wetzel, 2011), one still hardly concludes that PCA is
better than FA or vice versa (Osborne et al., 2008).
When researchers select FA over PCA, they need to choose one of the
extraction methods (e.g., Principal axis factoring (PAF) or Maximum likelihood
(ML)). Fabrigar et al. (1999) recommended using ML because it is the most
preferable option when multivariate normality is met. When the assumption of
normality is severely violated, researchers should consider PAF instead. Osborne et al.
(2008) suggested that researcher pick either ML or PAF according to distribution of
the data (i.e., normal or non-normal), and both extraction techniques could generate
satisfactory results.
3.3.3 Deciding number of factors

After exaction, a number of factors would be generated from a set of items.
Researchers need to stick to a set of criteria that help to decide how many factors are
to be retained before they interpret the statistical output later. The most commonly
used criteria include: Kaiser-Guttman rule (eigenvalues > 1), Scree test, the
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cumulative percentage of variance extracted, parallel analysis and minimum average
partial (MAP) test (Fabrigar & Wegener, 2012; Hair et al., 2010; Osborne et al., 2008;
Pett et al., 2003; Tabachnick & Fidell, 2014; Williams et al., 2010).
Kaiser-Guttman rule proposes to “retain as many factors as there are
eigenvalues greater than 1.00 of the correlations matrix RYY” (Mulaik, 2010, p. 186).
An eigenvalue is a figure that indicates “the amount of variance in all of items that
can be explained by a given principal component or factor” (Pett et al., 2003, p. 91).
Thompson (2004) explained that the eigenvalue is the sum of squared structure
coefficients of measured variables under the single factor. A factor, defined as the
latent structure of a number of items, should include more than one item and thus
should have eigenvalue larger than 1.00. A factor or component with eigenvalue less
than l.00 is considered not significant (Tabachnick & Fidell, 2014). Stevens (2009)
pointed out that “the Kaiser criterion has been shown to be quite accurate when the
number of variables is <30 and the communities are>.70, or when N > 250 and the
mean communality is ≥.60” (p. 329). If sample size is not large enough, this criterion
would possibly overestimate the number of factors from a set of items (Tabachnick &
Fidell, 2014). Because of potential sampling error, researchers are to make their own
judgment on eigenvalue for factor exaction (i.e., 1.00< or >1.00) instead of merely
following the default option (i.e., >1.00) in common statistical packages (e.g., IBM
SPSS) (Thompson, 2004).
Scree test is a decision-making method with a graphical representation of
eigenvalues. According to Thompson (2004), Cattell (1966) related eigenvalues and
number of factors on a graph, in which eigenvalue magnitude is set on the vertical
axis and number of factors on the horizontal axis, borrowing the idea of scree attached
at the feet of mountain. The eigenvalues are then plotted (as asterisks) against the
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factors within the graph.

Williams et al. (2010, p. 7) pointed out the two steps to

examine a Scree plot:

1. Draw a straight line through the smaller eigenvalues where a departure
from this line occurs. This point highlights where the debris or break
occurs. (If the Scree is messy, and difficult to interpret, additional
manipulation of data and extraction should be undertaken).
2. The point above this debris or break (not including the break itself)
indicates the number factors to be retained.

The Scree plot could be generated by statistical packages (e.g., IBM SPSS). In
order to figure out the turning point clearly, suggested a ruler can be used to spot the
change of direction from right to left hand side along the plot line (Mulaik, 2010).
The third criterion is the cumulative percentage of variance. This means that
researchers attempt to account for the number of factors according to a specific
number of cumulative percentage of variance extracted by successive factors. The
purpose and/or advantage of this approach is/are to ensure that the retained factors are
practically significant. However, the threshold of the amount of variance is
inconclusive. One of the cutoff points is that extracted factors account for 60 percent
of cumulative variance in social science research (Pett et al., 2003; Hair et al., 2010).
Dancey and Reidy (2011) believed that accounting for 75 percent of cumulative
variance is a good practice.
Parallel analysis (Horn, 1965) is more objective than the above three methods.
As pointed out by Pallant (2007), researchers should report the results of parallel
analysis; in fact, this has already appeared in many academic journals. Parallel
analysis is intended to minimize the fluctuation of eigenvalue caused by sampling
error so that it could subdue the limitation of Kaiser-Guttman rule (Mulaik, 2010;
Thompson, 2004). The essence of parallel analysis is to compare the “average
80

eigenvalues from the random correlation matrices” and “the eigenvalues from the real
data correlation matrix” with same sample size and same number of variables (Hayton,
Allen & Scarpello 2004, p. 194). Therefore, parallel analysis involves four steps of
calculation: generating random data, extracting eigenvalues from random data
correlation matrix, averaging the eigenvalues from random data set and comparing
real data with parallel random data (Hayton et al., 2004). This statistical analysis
could be conducted by SPSS/SAS with syntax only (O’ Connor, 2000) or by other
statistical programs (e.g., Monte Carlo PCA for Parallel Analysis, Watkins, 2000).
With the results obtained from parallel analysis, researchers can then compare the
actual eigenvalues generated by SPSS with the corresponding criterion values
obtained from parallel analysis (Hayton et al., 2004; Pallant, 2007). In particular, the
first actual eigenvalue is compared with the first parallel average random eigenvalues,
the second actual eigenvalue with second parallel average random eigenvalue, and so
on. When the actual eigenvalue is larger than the criterion value in parallel analysis,
researchers would retain the corresponding factor since equal or smaller actual
eigenvalues would imply sampling error.
Similar to parallel analysis, Velicer’s (1976) minimum average partial (MAP)
test is another popular validated procedure. Zwick and Velicer (1982) summarized
this method as follows:

The average of the squared partial correlations is calculated after each of the
first m components is partialed out. The minimum average of the squared
partial correlations indicates the stopping point for this method. That is, when
the average squared partial correlation reaches a minimum, the number of
components partialed out is the number of components to be retained……
Therefore, the m retained components will contain no unique components.
This method, to be referred to as the Minimum Average Partial Method
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(MAP), is congruent with the factor analytic concept of “common” factors. (pp.
256)

The above calculations could be processed by SPSS/SAS with syntax only (O’
Connor, 2000) or other statistical software (e.g., FACTOR, available from
http://psico.fcep.urv.es/utilitats/factor/ as introduced by Lorenzo-Seva & Ferrando,
2006).
The above methods of determining the number of factors are of different
nature (Bandalos & Finney, 2010). MAP test and parallel analysis are statistically
based, Kaiser-Guttman rule is mathematically driven, and Scree test is heuristic.
Reviewers (Osborne et al., 2008; Zwick & Velicer 1982, 1986; Velicer & Jackson,
1990) found that MAP test and parallel analysis out-rate Scree test and KaiserGuttman rule. Scree test is accurate in general but somewhat unreliable. KaiserGuttman generally overestimates the number of components so that it is considered as
the least accurate and even inferior to Scree test. On the other hand, Bandalos and
Finney (2010) reminded researchers to look into the theory or relevant research
findings when deciding the number of factors. Researchers should compare other
possible factor structures in their analysis with other possible factor solutions
suggested by the literature. It is also important to clearly explain the rationale behind
the retention of the number of factors.
3.3.4 Selecting rotation method

Unrotated factor solutions are generated after factor extraction. Since
unrotated factors are extracted sequentially with respect to the amount of shared
variance, most variables are closely correlated under more important factors (i.e.,
having high factor loadings) but less correlated on other factors (i.e., having low
factor loadings). As a result, these undistinguishable factors could not be interpreted
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easily. In order to interpret them accurately, it is necessary to discriminate the factors
clearly (Field, 2013; Pett et al., 2003). Factor rotation is a statistical technique that
aims to provide more parsimonious and interpretable factor solution by redistributing
the variance from unrotated factors (Hair et al., 2010). According to Mulaik (2010),
“factors have a common origin, and their positions in the vector space may be altered
by rotating them around the origin, like the hands of a clock. Also, as the factors are
rotated, an inverse of the transformation is applied to the factor-pattern matrix” (p.
276). Consequently, “variables are loaded maximally to only one factor” (Field, 2013,
p. 679) because “rotation maximizes high item loadings and minimizes low item
loadings” (Williams et al., 2010, p. 9).
The majority of writers (e.g., Hair et al., 2010; Meyers et al., 2013; Pett et al.,
2003; Stevens, 2009; Tabachnick & Fidell, 2014; Thompson, 2004) stated that there
are two main types of rotations: orthogonal (rigid) and oblique rotations. There are
three major rotational techniques to orthogonal rotation: Varimax, Quartimax, and
Eequamax. In oblique rotations, rotated factors are correlated. There were three major
rotational techniques to oblique rotation: (Direct) oblimin, (Direct) quartimin, and
Orthoblique. All of these rotational techniques are conducted through SPSS. Similar
to the decision-making process of selecting extraction methods, researchers need to
first select one rotation type (i.e., orthogonal versus oblique) and then choose a
rotational technique accordingly.
In orthogonal rotations, independence between rotated factors is maintained.
Geometrically, rotated factors are retained when they cross each other at 90-degree
angle (Hair et al., 2010; Meyers et al., 2013). In oblique rotations, rotated factors,
instead of being independent, are correlated. Geometrically, rotated factors are
retained at an oblique angle when they, like opening and closing a pair of scissors,
“were connected by a means of hinge at their points of interaction” (Meyers et al.,
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2013). The majority of scholars favored oblique rotation because it is found to be
more accurate and realistic than orthogonal rotation (Costello & Osborne, 2005;
Fabrigar et al., 1999; Floyd & Widaman, 1995; Hair et al., 2010; Meyers et al., 2013;
Tabachnick & Fidell, 2014). Hair et al. (2010) suggested that researchers choose an
appropriate rotation approach on the basis of the research purpose. Orthogonal
rotation is preferred for data reduction whereas oblique is for acquiring meaningful
underlying factors (Hair et al., 2010). Similarly, Pett et al. (2003) pointed out that
oblique rotation is applicable if factors are suspected to be correlated. Otherwise,
researchers should consider orthogonal rotation. In practice, researchers should
compare the results of both oblique and orthogonal rotations for searching the best
factor structure (Fabrigar et al., 1999; Pallant, 2007; Pett et al., 2003).
Varimax, Quartimax, and Equimax were three common techniques in
orthogonal rotation. Varimax, the default options in both SPSS and SAS, simplifies
the factors by minimizing “the columns of a factor matrix” (Hair et al., 2010, p. 115;
Tabachnick & Fidell, 2014). Pett et al.’s review (2003) pointed out that Varimax is
not likely to generate “an overall general factor” (p. 143) and underperforms with
many factors involved although the rotational result is easily interpreted. Quartimax
simplifies the variable by minimizing “the rows of a factor matrix” (Hair et al., 2010,
p. 115; Tabachnick & Fidell, 2014). Unlike Varixmax, Quartimax possibly produces a
single general factor (Pett et al., 2003). Equimax, compromising both Varimax and
Quartimax, simplifies both factors and variables and performs unstably (Hair et al.,
2010; Tabachnick & Fidell, 2014). Direct Oblimin and Promax are two oblique
rotation techniques available in SPSS. Direct Oblimin intends to achieve simple factor
structure by suppressing cross-products of loadings (Pett et al., 2003; Tabachnick &
Fidell, 2014). Promax converts the rotated factor from orthogonal rotation to oblique
position; it is fast and useful for larger data set (Pett et al., 2003; Tabachnick & Fidell,
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2014). Generally speaking, there is no specific guidance for selecting an appropriate
rotational technique from orthogonal or oblique category (Hair et al., 2010).
3.3.5 Interpreting the results

After factors are rotated, the resulting factor structure is ready to be interpreted.
William et al. (2010) stated that “interpretation involves the researcher examining
which variables are attributable to a factor, and giving that factor a name or theme” (p.
9). Hair et al. (2010, p. 118-120) outlined the five-step procedure of factor
interpretation, including investigating the factor matrix of loadings, identifying the
significant loading for each variable, examining the communalities of the variables,
revising the factor model whenever necessary, and labelling the factors.
The SPSS would generate a lot of output covering the entire process of factor
analysis (Meyerss et al., 2013; Pallant, 2007). First, the KMO value, MSA value and
Determinant would be provided for assessing the suitability of conducting factor
analysis. Second, total variance explained with initial eigenvalues and scree plot are
given to decide the number of factors. Based on the criteria discussed above (see
sections 3.3.1 and 3.3.3), researchers could determine the applicability of factor
analysis and the number of factors to be retained. To interpret the rotated factor
structure, researchers need to inspect the different factor loading matrixes resulted
from different rotation approaches. According to Hair et al. (2010), factor-loading
matrix “contains the factor loading of each variable on each factor” (p. 118). Rotated
factors from orthogonal rotation would be displayed on the rotated component matrix
(Meyers, 2013). According to Tabachnick and Fidell (2014), “the values in the
loading matrix are correlations between variables and factors” (p. 702). Rotated
factors from oblique rotation are shown on pattern matrix and on structure matrix
(Pallant, 2007). Pattern matrix consists of loadings “that represent the unique
contribution of each variable to the factor” (Hair et al., 2010, p. 119). Structure
85

matrix consists of “simple correlations between variables and factors” (Hair et al.,
2010, p. 119). It is easier to interpret pattern matrix than structure matrix because “the
difference between high and low loadings is more apparent in the pattern matrix than
in the structure matrix” (Tabachnick & Fidell, 2014, p. 702). Therefore, most
researchers prefer to report pattern matrix (Hair et al., 2010).
Researchers need to identify the salient loadings and the possible crossloadings in the given matrix. In order to figure out the salient loadings (i.e., significant
loadings), researchers could highlight the highest loading for an item on any factor.
Salient loading is “one that is sufficiently high to assume that a relationship exists
between the variable and factor” (Gorsuch, 1983). Generally speaking, a factor
loading of .30 or above was barely acceptable (Comrey & Lee, 1992; Pett et al., 2003).
However, this commonly used cutoff point is inaccurate because the standard error of
factor loading is larger than that of the general correlation coefficient (Cliff &
Hamburger, 1967; Gorsuch, 1983; Hair et al., 2010). One way to ensure significant
factor loading is to acquire a sufficiently large sample (Gorsuch, 1983). Hence, Hair
et al. (2010) provided guidelines for identifying significant factor loadings according
to sample size. For example, factor loading of .30 requires a sample of 350
respondents (Hair et al., 2010). In addition to salient loading, researchers should also
be cautious with cross-loadings. “When a variable is found to have more than one
significant loading, it is termed a cross-loading” (Hair et al., 2010, p. 117). A crossloading implies that an item significantly contributes to more than one factor. If the
same item is qualified to belong to two different factors, the distinctiveness of these
independent factors becomes questionable.
The third step of factor interpretation is examining the communalities of the
variables. Hair et al. (2010) pointed out that researchers should spot any items that are
not adequately explained by the factor solution by looking into communities, other
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than identifying salient loadings. Therefore, researchers should look for items with
communalities less than .50 because “at least one-half of the variance of each variable
must be taken into account” (p. 119).
When researchers identify items with (a) salient loadings, (b) cross-loadings,
and (c) communalities lower than .50, researchers need to tackle all problematic items
to acquire the optimal factor structure. “An optimal structure exists when all variables
have high loadings only on a single factor” (Hair et al., 2010, p. 122). Item with
salient loadings (according to Hair et al.’s (2010) criteria) and with communalities
higher than .50 are to be retained. Items with cross-loadings should be deleted or
retained for theoretical justification. After deleting the problematic items, researchers
could specify the factor model again (i.e., performing extraction, rotation and
interpretation again).
The last step of factor interpretation is labelling the factors. Giving a name to
the factor implies the effort “to assign some meaning to the pattern of factor loadings”
(Hair et al., 2010, p. 120) so that the name could accurately reflect the factor. Thus,
researchers should focus on the items with high loadings. Johnson and Wichern
(2002) suggested their “wow” criterion: “If while scrutinizing the factor analysis, the
investigator can shout ‘Wow, I understand these factors,’ the application is deemed
successful” (p. 526).
The labeling of constructs is a theoretical, subjective and inductive process
(Pett, Lackey et al. 2003). It is significant that the labelling of constructs reflects the
theoretical and conceptual intent. Theoretical knowledge is more relevant than a
statistical measure. Interpretation of the factor also requires each factor to be
sufficiently identified. This means that a factor with at least three to five items with
significant loadings would be considered to be a stable and solid factor (Costello &
Osborne, 2005). More importantly, the items and the factors should make better sense
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conceptually; labelling factor could be difficult if items fail to converge clearly and
the same set of items was named by different labels.
3.4 Confirmatory Factor Analysis (CFA)
A comprehensive factor analysis does not stop at EFA. As usual practice,
researchers need to validate newly generated factor structure from the confirmatory
perspective (Hair et al., 2010; Harrington, 2009). Confirmatory factor analysis (CFA)
is particularly important in scale development because it is used to evaluate if the
theoretical framework of the construct (i.e., the factor structure) fits the real data
(Brown, 2006; Russell, 2002). In other words, CFA, a common strategy for
psychometric evaluation of a measurement tool, is used to assess the generalizability
of the factor model across different respondents or different times.
As a statistical procedure, CFA is operated with Structural Equation Modelling
(SEM). SEM is a multivariate technique that “uses various types of models to depict
relationships among observed variables” and “various theoretical models can be tested
in SEM that hypothesize how sets of variables define constructs and how these
constructs are related to each other” (Schumacker & Lomax, 2010, p. 2). CFA model,
a type of measurement model, is understood as a member of SEM family (Harrington,
2009; Meyers et al., 2013).
3.4.1 Assumptions of CFA

Researchers need to consider the assumptions before CFA is to be conducted.
These assumptions are same as the assumptions of EFA, including missing data,
outlier, normality, linearity, and sample size (Harrington, 2009; Schumacker &
Lomax, 2010). Since all these issues have been covered in section 3.3.1, only sample
size would be further deliberated here.
Conventionally, researchers prefer larger sample size in conducting CFA for
acquiring statistical power and stable parameter estimates (Schumacker & Lomax,
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2010). The rule of thumb and the model-based approach are the two methods used to
determine sample size (Harrington, 2009; Brown, 2006). Similar to EFA, the fixed
number of participants and the subject to item ratio are also common references (so
called “rule of thumb”) to decide the sample size in conducting CFA. Russell’s (2002)
review suggested that 100 was the minimum requirement and the 200 was the
preferred because inadequate sample size could elevate the chi-square statistic. In
addition, sample size could also be evaluated by number of parameters, such as
subject to item ratio because sample size and model complexity (i.e., number of
parameters) are closely related (Worthington & Whittaker, 2006). Therefore the 5 to 1
subject-to-item ratio (10: 1 is optimal) was recommended (Worthington & Whittaker,
2006).
Brown (2006) argued that neither suggested range of sample size nor subject
to item ratio are reliable due to limited generalizability across different datasets. In
particular, these rules of thumb overlook other factors that are also closely related to
sample size, including research design, distribution of data, scaling, missing data and
model complexity. According to Brown (2006), since sample size influences “the
statistical power and precision of the model’s parameter estimates” (p. 413), it is more
appropriate to consider sample size from the perspective of power analysis (please
also see MacCallum, Brown, & Sugawara, 1996). Alternatively, Brown (2006)
recommended the model-based approach to determine the sample size. Monte Carlo
method has become the most commonly used procedure of model-based approach.
Using Mplus (i.e., a statistical modelling program involving latent variable),
researchers could adjust the sample size to a specific number (Muthèn & Muthèn,
2002). These calculations are performed with Monte Carlo method. The Monte Carlo
method is a mathematical mechanism to generate random samples from simulated
datasets with characteristics (e.g., number of items) predetermined by researchers
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(Mooney, 1997; Stephenson & Holbert, 2003) and is derived for “evaluating
estimators and goodness-of-fit statistics under a variety of conditions, including
sample size, non-normality, dichotomous or ordinal variables, model complexity, and
model misspecification” (Paxton, Curran, Bollen, Kirby, & Chen, 2001).
Within Structural Equation Modeling (SEM), Monte Carlo method is able to
provide sample size with significant statistical power regarding different datasets. For
example, Muthèn and Muthèn (2002) compared sample size requirement for a CFA
model under different conditions. In order to reach statistical power of .81, a sample
size of 150 is for a model with normality and without missing data; 175 for a model
with both normality and missing data; 265 for a model without both normality as well
as missing data; as well as 315 for a model without normality and with missing data.
3.4.2 Process of conducting CFA

Since CFA is one of the models tested in SEM, the procedure of CFA analysis
is identical to that of building a model in SEM (Schumacker & Lomax, 2010). This
involves five steps: model specification, model identification, model estimation,
model testing and model modification.
Model specification involves “all of the available relevant theory, research,
and information to develop a theoretical model” (Schumacker and Lomax, 2010, p.
55). Different from EFA, CFA was theory-driven. The theoretical model to be tested
in CFA should be supported by strong empirical evidence (Brown, 2006).
Misspecification happens when researchers include unimportant variables because
this might lead to specification error that the estimation of parameters is biased and
different from what they should be in the real model. More importantly, specification
error could result in model unfit (Schumacker & Lomax, 2010).
The second step is model identification. After specifying the variance of the
latent variable as 1.00 to obtain a standardized solution, researchers have to handle the
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number of parameters in the model. In order to assess model fitness, researchers need
to first identify the known (also known as non-redundant elements, Meyers et al.,
2013) and unknown/freely estimated parameters (also known as redundant elements,
Meyers et al., 2013) in the CFA model (Brown, 2006). The known elements are
“parameters needed to be estimated by the model” (Meyers et al., 2013). The freely
estimated parameters in CFA a model, including factor loadings, error variances as
well as error covariance, are not known at the beginning of analysis (Brown, 2006).
In addition, researchers need to ensure that the number of non-redundant
elements equal to or is larger than the number of redundant elements (i.e., justidentified or over-justified). The number of non-redundant elements could be
calculated through a formula: V(V + 1)/2, where V is the number of observed variable
(i.e., the total number of items) (Meyers et al., 2013). For example, if a model consists
of two items, there are three non-redundant elements. The number of redundant
elements was the sum of factor loadings, error variances as well as error covariance in
the model. For example, if a two item-model consists of two factor loadings and two
error variances, there were four freely estimated parameters. There are three statuses
of model identification: (a) under-identified (i.e., number of known elements is fewer
than number of unknown elements and is indicated by the negative degree of
freedom), (b) just-identified (i.e., number of known elements is as same as number of
unknown elements and is indicated by zero degree of freedom), and (c) overidentified (i.e., number of known elements is larger than number of unknown
elements and is indicated by positive degree of freedom) (Brown, 2006). If the model
is under-identified, researchers have to change the status of freely estimated
parameters in the model to obtain zero or positive degree of freedom. The model
could only be further assessed if it is either just- or over-identified (Meyers et al.,
2013).
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The third step is model estimation. This means that after model identification,
the parameters and the fitness of the measurement model could be estimated with
statistical packages, such as AMOS, EQS, LISREL, Mplus, Mx, and SAS Proc
CALIS. The name and specific version of the computer package should be reported
(Bandalos & Finney, 2010). Maximum Likelihood (ML) is the default estimation
method in all SEM statistical packages because it aims to “estimate the values of the
parameters that would result in the highest likelihood of the data set matching the
proposed model” (Meyers et al., 2013, p. 867) and it provides statistically desirable
properties, such as standard error of each parameter (Brown, 2006). It is noteworthy
that ML could be performed with large sample size, continuous variable, and
normality. Violation of the above assumptions could lead to biased estimation of
standard error and model unfit. Moreover, ML is vulnerable to Heywood cases (i.e.,
negative error variances; Bandalos & Finneys, 2010) and misspecifications (Brown,
2006).
In model estimation, researchers need to examine correlation estimates and
error variance in the SEM diagram to determine if problems of model estimation exist.
When individual parameters are considered, they are expected to be significantly
different from zero (i.e., corresponding critical value is larger than expected value at
specific α level), consistent to the theoretical model, and reasonable (Schumacker &
Lomax, 2010). The most basic estimation problem is illogical standardized parameter
(Hair et al., 2010). Due to under-identification, highly correlated items, violating
assumptions, or misspecification, various correlation coefficients on the SEM diagram
are found to exceed |1.0|. Researchers are advised to assess each construct to figure
out the remedies. “Heywood cases”, involving negative error variances, is another
problem of estimation. Resulting from small sample size and fewer than three
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indicators per factor, “Heywood cases” could be solved by increasing the sample size
and ensuring at least three indicators per factor (Hair et al., 2010).
The fourth step is model testing. This means that after model estimation,
researchers are ready to determine the model fit based on various fitness indices.
Those fitness indices could be categorized into four groups: absolute indexes (e.g.,
Chi square test, Chi square divided by degrees of freedom test, GFI, RMSR, RMSEA),
relative indexes (e.g., CFI, NFI, IFI), parsimonious indexes (e.g., AGFI, PGFI,
PNFI), and model comparison indexes (e.g., AIC, BCC, BIC, ECVI) (Brown, 2006;
Meyers et al., 2013).
Although “decisions regarding data-model fit should be based on an
integration of all available information” (Bandalos & Finney, 2010, p. 110), the report
of these indexes are mostly inconclusive among SEM researchers (Meyers et al.,
2013). Some scholars’ suggestions are briefly introduced in the following. Bentler
(1995) recommended Chi-square, GFI, TLI/NNFI, and FI/RNI. Jaccard and Wan
(1996) preferred at least three indexes, with each one from absolute, relative and
parsimonious group. Brown (2006) suggested RMSEA, SRMR, CFI, and TLI.
Schumacker and Lomax (2010) proposed Chi-square, GFI, NFI for single model; LR
test, CFI, AIC for nested model; CVI, ECVI for cross-validation. Meyers et al. (2013)
recommended Chi-square, GFI, RMSEA, CFI, and NFI. Although the cutoff criteria
of fitness indexes vary, most researchers would cite Hu and Bentler’s (1999)
recommendations (Brown, 2006).
The fifth step is model modification. Model modification is necessary when
the model fit is not satisfactory (Schumacker & Lomax, 2010). When the overall
goodness of fit indices is below the cutoffs, standardized residual or modification
indices are large, and parameter estimate are with unreasonable values, the CFA
model would be mis-specified and therefore needs to be revised. The causes of
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misspecification include inappropriate number of factors and indicators as well as
measurement error (Brown, 2006). Researchers are encouraged to perform
specification search to figure out the source of misfit, to change the existing model
and to obtain better fit. Schumacker and Lomax (2010), in particular, proposed an
eight-step procedure of re-specifying the model; it involves reexamination of the
existing model (i.e., theoretical framework, parameters as well as modification
indexes) for changes to be made as well as cross-validation of the altered model with
a new sample.
It is noteworthy that post hoc model modification is not recommended. Post
hoc model modification, involving either deleting the non-significant paths or adding
new paths in the existing model, is a short-cut to achieve model fit in terms of
reaching the threshold of various fitness indices. It would violate the primary purpose
of CFA and hence CFA becomes data-driven.

More importantly, a post hoc

modification might not be replicable with a new sample (Bandalos & Finney, 2010).
Researchers have to provide reasonable justification for model revision. The whole
procedure of CFA analysis should be well documented and the guidelines of reporting
CFA should be adhered to closely (refer to Bandalos & Finney, 2010; Jackson,
Gillaspy, & Purc-Stephenson, 2009; Schreiber, Nora, Stage, Barlow, & King, 2006;
Schumacker & Lomax, 2010).
3.5 Multitrait Multimethod (MTMM)
The Multitrait Multimethod (MTMM) design simply answers a question: “To
what extent do self-ratings and ratings by others converge?” (Kenny, 1995, p. 118).
Multitrait Multimethod (MTMM) matrix, derived by Campbell and Fisk (1959), is a
cross-validation technique used to assess construct validity, discriminant/convergent
validity as well as to estimate the effects of traits and those of methods (Kenny &
Kashy, 1992; Kline, 2011; Marsh and Gayson, 1995). The MTMM matrix is “a matrix
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of intercorrelations among tests representing at least two traits, each measured by at
least two methods” (Campbell & Fisk, 1959). Traits represent “hypothetical
constructs”, whereas methods imply “multiple test forms, occasions, methods (e.g.,
self-report), or informants (e.g., parents)” (Kline, 2011, p. 250). Four types of
correlation are displayed: (a) correlations for same trait measured with same method
(mTmM, monotrait-monomethod), (b) correlations among different traits measured
with same method (hTmM, heterotrait-monomethod), (c) correlations among different
methods for same trait (mThM, monotrait-heteromethod), and (d) correlations among
different traits measured with different methods (hThM, heterotrait-heteromethod)
(Schmitt, 2006, p. 20).

Larger monotrait-hetermomethod coefficients reflect

convergent validity and smaller heterotrait-heteromethod coefficients indicate
discriminant validity (Brown, 2006).
Since 1970s, CFA model has been applied to fit MMTM data (Brown, 2006).
The basic MMTM model is with two traits/two methods (Schumacker & Lomax,
2010; Bollen, 1989). To obtain stable CFA-MMTM solution, researchers are
encouraged to design a MMTM model with at least three traits/three methods and
with sample size of more than 250 (Brown, 2006; Marsh & Grayson, 1995).
Nevertheless, models with only two methods or two traits could also be possible
(Marsh, 1989). Since CFA-MMTM is a SEM model, the analysis of CFA-MMTM
needs to follow the five steps of SEM model-building mentioned above.
The major advantage of standard CFA-MTMM approach is that the variance
of a measure can be orthogonally partitioned into trait, method and error variance
(Kenny, 2011; Kenny & Kashy, 1992). Hence, the CFA-MTMM model indicates the
influence of the measurement error and the adequacy of the measurement model; then
the limitations of MTMM matrix could be fixed (Koch, 2013). Moreover, evidences
of convergent validity and of discriminant validity can be tested by model comparison
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as well as examination of factor loadings of traits and methods (Byrne, 2010; Lee,
Wong, Day, Maxwell, & Thorpe, 2000).
Apart from the guidelines of CFA discussed above, a few points are noticeable.
These recommendations are mainly drawn from Byrne’s (2010) Structural equation
modeling with AMOS: Basic concepts applications, and programming and
Widaman’s (2010) review article in The reviewer’s guide to quantitative methods in
the social sciences. First, “most commonly, the manifest variables in an MTMM
matrix study are not individual items, but are scale scores composed as the sum (or
average) of multiple items” (Widaman, 2010, p. 306). Second, evidence of convergent
validity and discriminant validity on the levels of MTMM matrix is obtained by
comparing fit indices of different MTMM models (e.g., correlated traits/correlated
methods vs. perfectly correlated traits/freely correlated method) (Byrne 2010). Third,
researchers should select AIC and BIC (Widaman, 2010) or Chi-square and CFI
(Byrne, 2010) for model comparison.
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Chapter 4 Development of the Music Teacher’s Concern of Inclusive Music
Teaching Scale (CIMTS)
The purpose of this chapter is to describe the constructing of the Music
Teacher’s Concern of Inclusive Music Teaching Scale (CIMTS) following the steps
delineated in Chapter 3. Specifically, it applies the principles of scale development in
the procedure of scale development: (a) defining the construct and deriving a test plan
that specifies the content domain, (b) generating an item pool, (c) deciding response
format, and (d) having experts to review the items. This chapter also reports the
details of two pilot studies. The purpose of the two pilot studies is to refine the items
of the CIMTS before administrating the items to a larger sample in Main Study One.
Figure 4.1 illustrates the procedure of the preliminary developments of the CIMTS
(Chapter 3, Section 3.1).

Step 1: Conceptualizing teacher concern with specific content domains
Step 2: Generating the item pool (Qualitative data collection)
Step 3: Selecting the scaling format

Step 4: Expert- reviewing the items
Step 5: Pilot-testing the initial instrument (2 pilot studies)

Step 6: Administering the revised instrument to larger sample (Main Study)
Figure 4.1 Preliminary development procedures for CIMTS
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4.1 Preliminary Development of the CIMTS
This section depicts the rationale and the procedures implemented in the
construction of the CIMTS. The procedures presented here are based on the literature
of research design or scale development outlined in Chapter Three (Methodology).
4.1.1 Step One: Conceptualizing teacher concern with specific content domains
As discussed in Section 3.3.1, scale developers first need to understand and
clarify the construct to be measured. As Brown (1983) put it, “the first step in test
construction is to specify the purpose of testing and the nature of the construct to be
measured” (p. 24). The content domain of the construct to be measured is presented in
the test plan, “an outline specifying the coverage of the test” (p. 25).
Although inclusive education has been advocated and gradually accepted in
the field of education for more than a decade (UNESCO, 2009), research on inclusive
music teaching is still underdeveloped. Little attention has been paid to understanding
music teachers’ concerns of inclusive music teaching. Existing validated scales for
measuring teachers’ attitude towards inclusion are mostly designed for general
education teachers, and there are no subject-specific assessment tools for inclusive
music education. In order to fill this research gap, the present study aims at
developing and validating a self-report scale that assesses Hong Kong music teachers’
concerns of inclusive music teaching. A follow-up study, a correlational study, is also
conducted to explore associations between music teacher’s concern and related
variables (i.e., teaching experience, personality, and teaching environment). The
follow-up study is reported in Chapter 6.
The CIMTS is constructed to reveal the teaching concerns, including
perceived problems and anticipations, of music teachers in regard to inclusive
teaching. Based on Fuller’s Teacher Concern Model (1969, 1970), teacher concerns
vary with respect to teacher development or professional maturity. Pre-service, novice,
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as well as experienced teachers might share different kinds of concern. Hence, teacher
concerns could be classified into 3 types: Self-Concern, Situational Concern and
Student-Needs (Impact) Concern. Fuller’ theory is well-recognized and broadly
applied in educational research (Chang, 2010). Teacher Concern Checklist (TCCL)
reflects the advancement of Fuller’s theory (Lin, 1995; Lu, 1997). The three factors,
based on Fuller’s Teacher Concern Model (Lin, 1995), provide “a theoretical lens or
perspective” to guide the present study (Creswell, 2009, p.66) since existing scales,
such as Concerns about Integrated Education (CIE) scale (Sharma & Desai, 2002) and
Concerns about Inclusive Education (SACIE) scale (Loreman et. al., 2007), are
measuring inclusive teacher concerns with no basis on any theory of teacher concern.
Self-Concern is “about self-survival, about insufficient skills or information,
about discipline problems, about being evaluated, about being liked, and about
presenting information adequately” (Parsons & Fuller, 1974, p. 8-9). It highlights the
capacity and performance aspects of a teacher. Situational Concern addresses
environmental factors that interrupt teaching activities, such as lack of time as well as
instructional resource, large class size, and problematic teacher-student relationship.
Student-Needs (Impact) Concern represents “needs of individual pupils and adapting
self, teaching methods and procedures in an attempt to meet these needs” (Parsons &
Fuller, 1974, p. 9).
These three categories of teacher concern, together with a category of
‘attitudes toward the inclusive education in Hong Kong’, serve as the domain
framework of the CIMTS. Items related to teacher concerns were selected and
grouped under each of the four domains: Self Concern, Situational Concern, StudentNeeds (Impact) Concern, and Attitudes toward Inclusive Education.
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4.1.2 Step Two: Generating the item pool

After specifying the construct to be measured, scale developers can derive
items that clearly reflect the target construct (Section 3.1.2). In the present study,
items related to Hong Kong music teachers’ concerns were generated. Questionnaire
items are empirical referents reflecting the abstract attributes of the construct of
interest. Walker and Avant (1995) stated that “empirical referents, once identified,
were extremely useful in instrument development because they were clearly linked to
the theoretical base of the concept, thus contributing to both the content and construct
validity of any new instrument” (p. 46). Such empirical indicators could be identified
through extensive literature review or qualitative research methods after determining
the construct to be measured (Pett et al., 2003).
Items were generated according to the exploratory-sequential approach and a
scale-development design in mixed-method model (Edmonds & Kennedy, 2013).
The exploratory approach involved qualitative and quantitative phrases sequentially.
The research findings in the first qualitative phrase (QUAL) facilitated scale
construction and the measurement tool would be validated in the second quantitative
phrase (QUAN). “The instrument-development design is often QUAN emphasized”
(Edmonds & Kennedy, 2013, p. 168), and therefore quantitative data is the primary
focus of this study. Hence, qualitative data were analyzed merely for generation of
the item pool (i.e., scale development). The procedures for collecting and of analyzing
qualitative data were reported but the qualitative findings were not discussed.
In order to generate the items, a qualitative study of Hong Kong primary
school music teachers’ concerns of inclusive music teaching was conducted because it
well served the exploratory purpose (Creswell, 2013). It is expected “to determine
what an experience means for the persons who have had the experience and are able
to provide a comprehensive description of it” and such comprehensive description
100

will “provide the basis for reflective structural analysis that portrays the essences of
the experience” (Moustakas, 1994, p. 13). A series of semi-structured interviews was
conducted to understand Hong Kong music teachers’ concerns because one could
investigate a phenomenon “by listening to individuals described their experience of
the phenomenon as it occurred to them” (Streubert & Carpenter, 1995, p.248). The
questionnaire items were generated after structural analysis of interview transcripts.
The questionnaire items indeed reflected the essences of inclusive music teaching
experiences and teachers’ concerns. Figure 4.2 presents the procedures for item
generation in the qualitative phrase.

Step 1: Recruiting music teachers as interviewees (Criterion sampling)
Step 2: Interviewing music teachers (Semi-structural interview)
Step 3: Highlighting significant statements from interview transcripts
Step 4: Organizing significant statements into concern statements
Step 5: Rewording and grouping similar concern statements into survey items
Step 6: Revising survey items (Expert review)
Figure 4.2 Procedure of item generation for CIMTS
Creswell (2014) pointed out that qualitative research centers on “learning the
meaning that the participants hold about the problem or issue, not the meaning that the
researchers bring to the research” (p. 186). Hence, he recommended purposeful
sampling of participants for facilitating in depth understanding of the phenomenon.
The contribution of purposeful sampling, according to Patton (1987), is “selecting
information-rich cases for study in depth” and information-rich cases are “those from
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which one can learn a great deal about issues of central importance of the evaluation”
(p. 52). Criterion sampling that recruits participants who have met “some
predetermined criterion of importance” (p. 56) is one of the strategies to purposefully
select participants. Although the sample size of a qualitative study is not conclusive in
the literature since it depends on the research design adopted, there are a few rules of
thumb for consideration. Creswell (2014) suggested 3 to 10, and Polkinghorne (1989)
recommended 5 to 25 participants for phenomenological study. Borrowing the idea of
saturation from grounded theory, Charmaz (2006) believed that researcher should stop
data collection “when gathering fresh data no longer sparked new theoretical insight”
(p. 113). In other words, the number of interviewees is not a concern as long as
maximum information is gathered.
Since it was planned to generate items from inclusive music teaching
experience, criterion sampling was employed for the present qualitative investigation.
The participants of this qualitative study were in-service music teachers who fulfilled
the following conditions: (a) having teaching experience in primary inclusive music
classrooms, (b) willing to provide information for this qualitative study, and (c)
working in either government or aided schools, where most students with SEN are
found. It was intended to recruit at least 11 music teachers from all the 11 government
and aided schools in Kowloon City, the School District No. 41 from Hong Kong
Primary One Admission School Net (http://www.edb.gov.hk/en/edu-system/primarysecondary/spa-systems/primary-1-admission/school-lists/). Invitation letters (attached
with the study abstract and reply letter, see Appendix 4.1) were sent to the principal
and music teachers in each of the 11 schools. None of the school responded. Random
phone calls were made to more than 30 schools in other districts until 10 eligible
participants responded. The participants included one male and nine females. The
eligible participants included general subject teachers, curriculum coordinators, and
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subject coordinators. The mean interview length was about 63 minutes. In order to
protect interviewees’ anonymity, numerical pseudonyms (1 to 10) are used in Table
4.1. The schedule of individual interview was set via email or phone between each
willing participant and the interviewer.

One of this dissertation supervisors,

specialized in music education, interviewed the participants. Interviews took place in
a classroom at the primary school and were audio-recorded (McDougall, 2000, Van
Manen, 1990). The semi-structural interviews followed the interview protocol.
The interview protocol was derived from extensive review (Foddy, 1993;
Moustakas, 1994; Van Manen, 1990) of inclusive music teaching literature (e.g.,
Darrow, 1999). It was revised after the first interview although no pilot interview was
formally set. Revision was made to include relevant questions, to modify wording and
to arrange questions in laddering order (Price, 2002). The final interview protocol
included three sections of interview questions (Appendix 4.2). First, the demographic
information (e.g, year of teaching experience, education background) of the
interviewees was collected and they were asked to express their own understanding of
Hong Kong inclusive education policy. A number of questions in the second section
focused on their inclusive music teaching experiences. At last, interviewees were
asked if they shared each of the 13 concerns and employed each of the 7 teaching
adaptations identified by Ann Darrow (1999).
During the interview, grand tour, example and prompt questions (Leech, 2002)
were raised to facilitate data collection. Grand tour questions are open-ended
questions that permit interviewees to freely express their views on any particular issue
that they were interested. For example, “What do you know about inclusive education
(in Hong Kong)? What is your opinion about this policy?” Example questions are
questions that demand elaboration on a specific topic with given examples. For
example, “Could you please share some examples? Say, are there any SEN student
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who was able to do listening and music appreciation after giving special instructions,
or do they still fail no matter how hard you tried? Did you have experiences like
these?” Prompt questions are used to keep conversation continuing, to continue the
discussion or to clarify confusion. For example, “Regarding the special supports from
school you mentioned, are they granted only to Chinese, English and Math subjects,
but not music teaching?”

Table 4.1 Demographics of the interviewees
Teacher

Gender

Position

Years of Teaching

Interview Duration

1

Female

General subject teacher

8

41 min

2

Female

General subject teacher

3

67 min

3

Female

General subject teacher

16

62 min

4

Female

General subject teacher

6

68 min

5

Female

Curriculum coordinator

23

66 min

6

Female

Subject coordinator

15

71 min

7

Female

General subject teacher

9

62 min

8

Male

Subject coordinator

7

66 min

9

Female

General subject teacher

4

67 min

10

Female

General subject teacher

3

61 min
63 min (mean)

The qualitative data collected from the 10 semi-structured interviews are
composed of 10 interview transcripts.

Different from a general qualitative

investigation, Colaizzi’s (1978) method of phenomenological data analysis was used
with modifications to serve the purpose of item generation in the present study.
Colaizzi (1978, p. 59-62) proposed 7 procedural steps of data analysis: (a) read all
subjects’ descriptions of the phenomenon (i.e., the interview transcripts), (b) return to
each transcript and extract significant statements, (c) formulate the meanings of each
significant statement in each interview transcript; (d) organize the aggregate
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formulated meanings into cluster of themes, (e) generate exhaustive descriptions
based on previous analysis, (f) revise the exhaustive descriptions in a clear and logical
manner, and (g) validate the descriptions with the subjects. In order to generate
questionnaire items, the steps (d) to (f) were skipped. Instead, concern statements and
questionnaire statements were derived and the questionnaire items were categorized in
the scale development process. The validating step (g) would be undertaken in the
stage of expert review.
Each interview transcript was first studied with close reading. Following
Agar’s (1996) suggestion, “the first thing to do was to read the transcripts in their
entirety several time … trying to get a sense of the interview as a whole” (p. 153).
Next, significant statements were extracted from each transcript along close reading.
Significant statements are “phrases or sentences that directly pertain to the
investigated phenomenon” (Colaizzi, 1978, p. 59). Third, the meanings beneath
significant statements were unveiled and expressed as concern statements. A total of
610 teacher concern statements were generated for the construction of the CIMTS.
Classification is the next step after composing the concern statements (Arroyo &
Sugawara, 1993). These concern statements were then classified into 4 categories,
including the three factors- Self Concern, Situational Concern and Students need
(Impact) Concern- from Teacher Concern Checklist (TCCL) previously described by
Parsons and Fuller (1974) and a category of ‘attitude toward the inclusive education in
Hong Kong’. In sum, Fuller’s three factors served as the framework for classification
(please refer to 4.1.1). Fifth, concern statements with a common theme (e.g.,
classroom management) were grouped together and reduced to a questionnaire item
presenting the essence of these similar concern statements. A single concern statement
was reworded to a question statement. As a result, totally 265 non-repetitive and nonoverlapping question statements were derived.
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Identification of significant statements, formulation of concern statements and
classification of concern statements were first done independently by the dissertation
writer and his dissertation supervisor who specialized in music education. Group
meetings were held to discuss and compare the results of analyses after each of the
above steps of item generation. Lastly, the dissertation writer prepared the question
statements for the CIMTS.
4.1.3 Step Three: Selecting the scaling format
As discussed in Section 3.1.3, selecting scaling format involves deciding
response format (e.g., Likert Scale) and response categories (e.g., 5-point item
response). Numbers as well as writings of items should be covered in the last step (i.e.,
generating the item pool). The previous section was to report the procedure of item
generation so that issues of item presentation (e.g., wording of items etc.) would be
presented below. This section discusses 6 components of the instrument (i.e., CIMTS)
as outlined by Pett et al. (2003, p. 31): instrument format, response format, wording
and structuring of the items, printed layout, instructions to the subjects, and number of
items.
Likert scale format was adopted for CIMTS since it is the most widely used
scaling format for measuring opinions, beliefs and attitudes (Croasmun & Ostrom,
2011; DeVellis, 2012). Likert scale “requires an individual to respond to a series of
statements by indicating whether he or she strongly agrees (SA), agrees (A), is
undecided (U), disagrees (D), or strongly disagrees (SD). Each response is assigned a
point value, and an individual’s score is determined by adding the point values of all
of the statements” (Gay, Mills, & Airasian, 2009, p. 150-151). “All items are
considered to be of equal value, and responses are weighted to reflect the degree of
agreement. The score may be either the total number of points (overall items) or the
average score per item.” (Brown, 1983, p. 436). Participants would be presented with
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a series of question statements and indicated their degree of concern with each item
on the CIMTS. A 5- point Likert Scale response format was selected for CIMTS to
reveal a teacher’s levels of concern: 5 = Extremely Concerned, 4 = Very Concerned, 3
= Neutral, 2 = Little Concerned, 1 = Never Concerned. It is because a 5-point Likert
scaling is capable of securing reliability and validity (Dawes, 2008).
Likert type scale consists of response options and item that are presented as
“declarative sentences” (DeVellis, 2012, p. 93). How are such declarative sentences
generated? As mentioned in the last section, the questionnaire items in the CIMTS
were converted from concern statements based on the interview transcripts. The
format of a CIMTS item was presented with reference to the items from existing
studies or questionnaires of teacher concerns (Chen, 2001; Hao, Shian, & Liao, 2003;
Lin, 1995; TCCL-B; Borich & Tombari, 1997; TCQ; George, 1978). The writer also
referred to Peterson’s (2000) BRUSO criteria (i.e., Brief, Relevant, Unambiguous,
Specific and Objective) of an effective question when formulating the CIMTS items.
“I” and “whether” expressions were used. A question statement was either a complete
sentence or a noun clause. The item pool included: (a) factual statement, (b)
“emotional expression” statement, (c) “cause-and-effect” statement, (d) neutral item,
(e) positive item, and (f) negative item.
The newly developed CIMTS (edition of first round of expert review) was a
self-administered questionnaire written in Chinese with 12-font style. A brief
introduction of the CIMTS and definition of teacher concern were presented in front
of the 4 sections of question items. Out of a total of 265 items, 75 were classified
under Self Concern, 65 under Situational Concern, 115 under Student-Needs (Impact)
Concern, and 10 under Attitudes toward Inclusive Education.
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4.1.4 Step Four: Expert-reviewing the items
After the initial generation of item pool and selecting the response format of
the CIMTS, this newly developed instrument would be reviewed by experts for
ensuring the construct validity and content validity (Section 3.1.4). Construct validity
is “the degree to which an assessment instrument measures the targeted construct” and
content validity refers to “the degree to which elements of an assessment instrument
are relevant to and representative of the targeted construct for a particular assessment
purpose” (Haynes, Richard, & Kubany, 1995, p. 238). Hence, Lynn (1986) pointed
out that experts’ review of a newly developed instrument was the primary mean of
content validation (i.e., “determination of the content representativeness or content
relevance of the elements/items of an instrument”, p. 382) and experts were
responsible for judging the individual items and the instrument as a whole. She also
recommended having 5 to 10 judges.
There were 3 groups of experts taking part in content validation of the CIMTS,
The first group of experts consisted of 8 judges who were interviewees participating
in previous qualitative data collection and were expected to validate the results of
qualitative analysis (Colaizzi, 1978), which were presented as questionnaire items of
the CIMTS. The second group included 3 judges who were university faculty in the
field of education. Two of them were with quantitative research background and wellexperienced in conducting survey research. Another one was a music educator
specializing in qualitative research. These three judges were responsible for screening
individual question items (i.e., wording and format) and examining the overall layout
of the CIMTS (i.e., instructions to the respondents and arrangement of the items).
There was only one expert in the third group, who played the role of a gatekeeper
before launching the Main (validation) Study, she was a quantitative psychologist
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with music training from an overseas university. In sum, these 12 judges reviewed the
CIMTS in the process of scale development.
Due to scheduling constraints, it was not possible for all 8 judges in the first
group to review the initial CIMTS questionnaire simultaneously. Hence, the review
process was arranged into 2 rounds and only 4 judges participated in each round. The
CIMTS questionnaire (edition of expert-review, Appendix 4.3) was emailed to each
judge. Each judge was asked to rate if an item was appropriate, appropriate after
revision, or inappropriate. A space was provided to write down suggestions for
rewording the items. Each judge filled out the questionnaire independently. An item
was retained only if at least 3 out of 4 judges had indicated its “appropriateness” or
“appropriateness after revision”. All rated questionnaires were returned via email or
by hand. Revision of the whole questionnaire was made accordingly after the first and
second rounds. As a result, the number of items in the item pool decreased from 265
to 123. Three judges in the second group then examined the revised draft
independently before the pilot studies. In addition to item rewording and item deletion
(i.e., redundant and double-barreled items), the three judges contributed to refinement
of the questionnaire structure and format.

First, a section of a single screening

question and a section of 10 demographic questions were added. Second, instructions
given to the respondents (i.e., illustration of the response categories) were revised.
Third, the content domain of the CIMTS changed since the category of ‘Attitude
toward the inclusive education in Hong Kong’ was removed due to its small number
of items. Consequently, the 132 item-CIMTS questionnaire with 121 concern
statements, 10 demographic questions, and 1 screening questions was finalized for the
pilot studies.
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4.2 Pilot study 1 of the CIMTS
Pilot study, a step of scale development between item review (by a panel of
experts) and formal field test, is a preliminary tryout of the items on a small number
of participants before administration of the test to a larger sample of target
respondents (Crocker & Algina, 2008). The purpose of pilot study is “to identify
misunderstandings, ambiguity, and useless or inadequate items” (Wiersma & Jurs,
2009, p. 205) and “to obtain information about possible patterns of results” (p. 206).
In other words, pilot study aims to refine the instrument (Section 3.1.5). Thomas
(1998, p. 172) outlined a 5-step procedure for a typical pilot study: (a) selecting 15 to
30 participants who are similar to the target respondents of the research project, (b)
explaining the purpose of the pilot study (i.e., scale refinement) and their tasks (i.e.,
completing the questionnaire as instructed and providing feedback for refinement) to
the pilot subjects, (c) administering the questionnaire, (d) collecting feedback on
wording of the items, clarity of instructions, nature of questions (e.g., offensive) and
time for completing the questionnaire, and (e) revising the questionnaire and
administration method according to the pilot-study result.
4.2.1 Method
The present pilot study followed Thomas’s (1988) procedure of pilot-study as
introduced in Section 3.1.5. First, the convenience sample consisting of 16 Hong
Kong in-service primary school music teachers (1 male and 15 females) from 5
government/aided schools was invited to participate in the pilot study. The mean year
of music teaching (including current year) was 10.75, ranging from 1 to 28. Second, 5
meetings were scheduled during the break after lessons at 5 schools for data collection
as well as discussion afterwards. Before the administration of the questionnaire, the
pilot participants were informed of the purpose of research and their responsibilities
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(e.g., providing feedback) and rights (e.g., voluntary participation). Third, the CIMTS
questionnaires were then distributed to the participants. Fourth, a debriefing interview
(i.e., “accompanied interviewing”, refer to Brace, 2008) with a group of respondents
in each of the 5 schools was held after completion of the questionnaire. Pilot
participants were asked to express their opinions and suggestions on the CIMTS
questionnaire according to the interview guide of the pilot test by the writer
(Appendix 4.4). The interviews were audio-recorded. Questionnaire administration
and debriefing interview were held by the thesis supervisor. Fifth, the CIMTS
questionnaire was revised after exploring the reliability of the questionnaire and
analyzing the 5 interview transcripts.
4.2.2 Result and discussion
Regarding quantitative analysis, it was inappropriate to conduct factor analysis
of the CIMTS due to the small sample size (N =16). It was secure to have at least 200
cases for a fair performance of factor analysis (Comery & Lee, 1992). Only the alpha
coefficient of the CIMTS was reported. The alpha coefficient estimated based on the
current sample was .49. Because of the unsatisfactory level of reliability (Kline, 2000;
Lance, Butts, & Michels, 2006; Nunnally & Bernstein, 1994), the CIMTS items were
revised and second pilot study was recommended.
According to the 5 debriefing interviews, four kinds of revision were made.
First, the response format of the single screening question was modified by adding a
checkbox. Second, irrelevant questions, redundant questions and double-barreled
questions identified were either deleted or reworded. Third, 2 new demographic
questions suggested by the pilot participants were added to the questionnaire,
including the number of music teaching and non-music teaching sessions per week,
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the number of non-music teaching sessions, and other teaching-related and
administrative duties.
Fourth, the formats of response categories and question statements were
changed. The pilot participants were not familiar with the response format reflecting
the degree of concern although this format was adopted in most teacher concern
instruments (e.g., Teacher Concerns Questionnaire-Physical Education (TCQ-PE),
McBride, 1993). These pilot participants were accustomed to the response categories
ranging from “strongly agree” to “strongly disagree”.

When filling in the

questionnaire, these pilot participants indicated that they were unfamiliar with the
word “concern” and they queried whether “concern” could be replaced by “agree”.
Such unfamiliarity and confusion might lead to low reliability level. According to
Hambleton (2005), “to include only those formats with which all groups being
assessed are experienced” is a solution to “the potential biasing effect associated with
a particular item format” (p. 8). With reference to the format of Forlin et al.’s (2011)
SACIE-R Scale, the response format of the CIMTS was thus converted to a 5-point
Likert type scale: 5 = Totally Agree, 4 = Agree, 3 = Neural, 2 = Disagree, 1 = Totally
disagree. The phrase “I concern:” (我關注：) was inserted at the beginning of each
question statement to remind respondents that they were asked to indicate if they
agree to they are concerned of what was stated in the question statement. The revised
CIMTS questionnaire consisted of totally 131 items, with 1 screening question, 118
teacher concern questions as well as 12 demographic questions (Appendix 4.5).
Two types of evidence of validity are found during the process of scale
development, including evidence based on test content and evidence based on
response process. Evidence based on test content is defined as “the degree to which
the items in an instrument adequately reflected the content domain being measured”
(Portney & Watkins, 2000, p. 741). Usually, a panel of experts was responsible for
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reviewing the newly developed instrument and they would call for several revisions of
the instrument. It was believed that such validation process was so subjective that
content validity could not be inferred by any statistical indicators (Portney & Watkins,
2000). Nevertheless, 12 experts (8 music teachers, 3 university faculty, and 1
quantitative psychologist) participated in reviewing the CIMTS items at different
moments of scale construction stage. They provided relevant information on revising
the wording, format and content of the questionnaire items. The set of items was
approved before refinement and validation and therefore, validity evidence based on
test content was established.
It was noteworthy that the content of debriefing interviews in the pilot studies
provided evidence based on response processes. It was “evidence of the fit of the
construct and how individuals taking the test actually performed” (Creswell, 2012, p.
163). Interviewees were asked if the questionnaire really reflected teacher concerns of
inclusive music teaching in Hong Kong. Most of the pilot participants responded
positively. For example, an interviewee indicated that the items did reveal the
immediate concern of a music teacher and the items addressed her teaching
experience.
On the other hand, the questionnaire provided interviewees the opportunity of
introspection on their teaching practice. One of the interviewee stated that some of the
questionnaire items reminded her of her lack of concerns in several areas as a result of
her heavy workload in the past. When filling out the questionnaire, she enquired if she
could do something extra to help her SEN students. According to Fuller (1970),
teacher development took place when teacher concern was aroused and resolved. This
CIMTS questionnaire served as a self-appraisal tool for music teachers to review their
teaching practice.
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4.3 Pilot study 2 of the CIMTS
In order to ensure content validity and satisfactory reliability of this further
refined instrument (131-item CIMTS), it was necessary to launch a second pilot study.
Identical procedure of data collection was implemented with the same group of pilot
participants. The CIMTS questionnaire was further refined accordingly after data
analysis.
Because there are no negative items in CIMTS questionnaire, it was
unnecessary to reverse the scoring of negative items. The items aimed at measuring
respondents’ levels of concern about inclusive music teaching. The choice a
respondent selected from the response category only indicated one’s degree of
concern on a statement (a particular issue). The answer did not reflect respondent’s
positive or negative attitude toward an item (Kumar, 2011). The overall Cronbach's
alpha for the CIMTS questionnaire based on the current sample was .99. The internal
consistency coefficients of the three categories of concern composing

the

questionnaire were .97 (Self Concern), .98 (Situational Concern), and .98 (StudentNeeds (Impact) Concern). The item-total correlations of the 118 items ranged
from .12 to .92. There were 6 teacher concern questions (items 3, 4, 103, 104, 105,
118) with low item-total correlation (i.e., < .30). Since deleting any of these 6 items
did not significantly increase the level of reliability and the current reliability had
been already satisfactory, these 6 items were retained.
A wide range of inter-item correlations (.001< to .96) was found. There were a
large number of teacher concern items (roughly more than 50) with coefficients
smaller than .30 or larger than .70. According to Ferketich (1991), “items that
correlate below .30 are not sufficiently related and therefore do not contribute to
measurement of the core factor and those items that correlate over .70 are redundant
and probably unnecessary” (p. 166). Although these groups of items should be
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removed, item deletion was preferably done through factor analysis. Based on this
suggestion, these items were then retained at the moment and would be reexamined in
the subsequent main (validation) study.
According to the feedback from the debriefing interviews, the overall quality
of the CIMTS questionnaire was enhanced. After rewording and removing some
inappropriate items, 127 items (including demographic questions) were kept for the
final item review before the main (validation) study. The final review by experts
further deleted or combined 10 overlapping items. The 117-item CIMTS
questionnaire, with 104 teacher concern statements, 12 demographic questions and 1
screening question, was finalized for administration to a larger sample in the next
stage. Table 4.2 presents the changes in the number of question items in the scale
development process.

Table 4.2 Changes in the number of the question items in the development of CIMTS
Development of CIMTS
Concern
Demographic
Screening
Statement
Question
Question
Items generated from Concern Statements
265
--After Item Review (Group One: 1st to 4th Experts )

Total
Number
--

130

--

--

--

th

After Item Review (Group One: 5 to 8 Experts)

123

--

--

--

After Item Review (Group Two Experts)

121

10

1

132

After Pilot Study 1

118

12

1

131

After Pilot Study 2

114

12

1
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Before Main Study (After Final Item Review)

104

12

1

117

th
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Chapter 5 Evaluation of the CIMTS (Main Study)
The primary purpose of the Main Study was to refine the CIMTS through
psychometric evaluation. Following DeVellis’s (2012) guidelines in scale
development, unsatisfactory items from the large pool of items would be identified
and removed after item analysis, before performing factor analysis and validity
assessments. This chapter begins with the procedures of data collection, data
screening and data cleansing. Secondly, descriptive statistics of participants are
reported. Thirdly, statistical procedures of scale refinement, including item analysis,
factor analysis as well as validity assessment are described. The results of analysis
will be discussed in the last section of this chapter.
5.1 Procedures of data collection, data screening and data cleansing
Since students with SEN are usually allocated to government or aided schools
through the Primary One Admission System (EDB, 2012b, p. 10), at least 300 music
teachers were intended to be randomly selected from these 2 kinds of schools for this
study. It was because factor analysis requires an adequate sample size (Pett et al.,
2003, p. 48). Simple random sampling would be adopted to collect quantitative data.
The participants would be recruited from schools based on the 18 Districts School List
provided by EDB (2012c) and this school list served as a sampling frame for the
present study. Totally 454 governmental and aided primary schools are arranged
according to school nets. Since the number of schools located in school nets in Hong
Kong was different, schools from each school net were randomly selected
proportionally. For example 6 schools were randomly selected from a school net
containing 16 schools, 5 schools from another school net with 12 schools, 4 schools
from a third school net with 12 schools and so on.
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Two hundred schools were randomly selected from 454 governmental and
aided primary schools in Hong Kong. The principals and music teachers of each
randomly selected school were contacted by phone calls and email messages for their
approval of data collection. Ninety-four (47%) out of 200 schools responded
positively. As a result, 435 sets of questionnaires, corresponding to the numbers of the
music teachers (i.e., potential respondents) worked in these schools, were sent to these
94 schools. Each set of questionnaires was composed of (a) A teacher’s consent form
(Appendix 5.1), (b) A self-report questionnaire for music teachers themselves
(Appendix 5.2), and (c) An other-rating questionnaire for the music teacher’s
colleague (Appendix 5.3). Among the 317 sets of questionnaires returned, 8 of them
were discarded because these 8 respondents reported that they had not taught SEN
students in their music lessons. Hence, there were 309 valid sets of questionnaires out
of total of 435 sets of returned questionnaires sent to schools, and the response rate
was 68 percent.
Before performing data analysis by SPSS 22, the data set was screened for
outliers, errors and missing data. A visual inspection revealed missing data in 104
self-report questionnaires and 8 other-rating questionnaires. In order to fill up the
missing data, 40 out of the 112 questionnaires were followed up by fax, and the
remaining 72 questionnaires were traced through Whatsapp messages. The
participants concerned were asked to answer the missing questionnaire items. As a
result of these follow-ups, no missing data were found in the dataset.
5.2 Descriptive statistics
The sample for this study consisted of 309 in-service music teachers (18 males:
5.8%; 291 females: 94.2%), with ages ranging from under 24 to over 45. As indicated
in Table 5.1, 140 (45.3%) of them were between 25 and 34 years old, and 121 (39.1%)
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were between 35 and 44. In addition, the respondents of this study consisted of novice
teachers (those who teach fewer than 5 years, Kim & Roth, 2011; Salleh & Tan, 2013)
and experienced teachers. According to the Table 5.1, 63 (20.4%) were novice
teachers with less than 5 years of teaching experience. The majority of them (75.4%)
had 5 to 24 years of teaching experiences.
Table 5.1 Teachers’ age and teaching experiences
Demographic Information
Age
24 or below
25-34
35-44
45 or above
Years of Teaching
1-4
5-14
15-24
25-34

N

%

9
140
121
39

2.9
45.3
39.1
12.6

63
137
96
13

20.4
44.3
31.1
4.2

Table 5.2 presents the qualifications and training backgrounds of the
participants. Among 309 music teachers, the majority of them (77%) had selected
music as major or elective subject during their post-secondary studies. Less than one
quarter of them did not study music. On the other hand, a large number of participants
had multiple qualifications. There were 64 respondents with teacher certificate, 221
with Bachelor degree, 162 with Postgraduate Diploma in Education, 112 with Master
degree, and 2 with other qualifications, including Language Proficiency Assessment
for Teachers and Imperial Society of Teachers of Dancing. Thus, a total of 561
responses were generated from the sample of 309 respondents. The Percentage of
Responses column presents the number of respondents who reported to hold a certain
qualification (in the Count column) as a percentage of the total number of responses
generated. For example, the 64 respondents who held teacher certification represent
11.4% of the total number of responses (561) generated. The percent of cases column
presents the number of respondents who reported their qualifications as a percentage
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of the total valid sample. For example, the 221 respondents who reported to have
Bachelor degree, represent 71.5% of the total valid sample (N=309).
Regarding special education training, slightly over half of the participants
(52.4%) did not receive any training in special education. For those who had special
education backgrounds, the majority of them (58%) took various courses from the
Teacher Professional Development Framework on Integrated Education offered by the
Education Bureau. Among those who received special education training, slightly
more than one-fifth of them (22.1%) studied a special education module of an initial
teacher education program; more than half of them (52.4%) attended workshops and
seminars offered by the school; less than 10% studied self-funded program (e.g.,
Postgraduate Diploma in Music Therapy).
Table 5.2 Qualifications and training of teachers
Responses
N
(%)
Music as Major Discipline
Yes
No
Teacher Qualification
Teacher Certificate
Bachelor Degree
Postgraduate Diploma in Education
Master Degree
Other
Special Education Training
Received
Not Received
Types of Special Education Training
Basic course offered by the Education Bureau
Advanced course offered by the Education Bureau
Thematic course offered by the Education Bureau
Special education module of initial teacher education program
Workshops and/or seminars held by the school
Other self-funded programs

238
71

77
23

64
221
162
112
2

11.4
39.4
28.9
20.0
0.4

147
162

47.6
52.4

58
12
20
32
76
12

27.6
5.7
9.5
15.2
36.2
5.7

Percent of
Cases (%)

20.7
71.5
52.4
36.2
0.6

40
8.3
13.8
22.1
52.4
8.3

Table 5.3 presents the workloads and duties of the participants. More than
two-thirds of the participants (70.6%) took up the role of a class-teacher. Besides
teaching, a class-teacher is also responsible for supervising the personal growth of a
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group of students, collaborating with parents and other subject teachers of that group
of students, and reporting on the academic and social development of that group of
students at the end of a school year.
Regarding subject teaching, it is not unusual for music teachers to teach more
than one subject. As presented in Table 5.3, the majority of music teachers (46.3%)
were responsible for teaching music and two other subjects. Table 5.3 also shows that
there were 4 (1.3%) music teacher who taught music in previous academic year were
not responsible for music teaching when the present study was conducted. More than
half of the sample (52.1%) taught music between 3 to 5.9 hours per week, and only
1.9% of them taught between 14 to 16.9 hours per week. Regarding participants’
hours of teaching other subjects, 3.9% of the music teachers did not have to teach
other subjects, but the majority of them (47.6%) had 10 to 14.9 hours of duties in
teaching other subjects.
In addition to subject teaching, music teachers are also responsible for
monitoring, collaborating of extra-curricular activities and performing other nonteaching tasks. In the present study, as indicated in Table 5.3, 94.5% and 72.8% of the
participants took up duties on extra-curricular activities and non-teaching tasks
respectively.
Table 5.3 also describes music teachers’ workload concerning extra-curricular
activities. There were 72.2% music teachers coaching 1 to 3 hours of extra-curricular
activities per week and only 5.5% were not responsible for any extra-curricular
activities. These respondents were involved in various extra-curricular activities: choir
training, Chinese music ensemble, school orchestra, band, Cantonese opera training,
musical theatre training, instrumental classes, percussion band, song games group,
folk-song ensemble, wind ensemble, coaching soloists for music competition, creative
music showcase and other non-music activities. The three most common duties of
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extra-curricular activities taken up by those 289 respondents who had duties of extracurricular activities were choir training, non-music activities and percussion band,
which involved 51.9%, 33.2% and 21.1% music teachers respectively.
Table 5.3 Workload and duties of primary school music teachers
Workload/ Duty
Being a Class Teacher
Yes
No
Teaching Duties
Subject(s) taught
Music only
Music + 1 other subject
Music + 2 other subjects
Music + 3 other subjects
Music + 4 other subjects and above
Music Teaching (hours per week)
0
0.5-2.9
3.0-5.9
6.0-9.9
10.0-16.9
Other Subjects Teaching (hours per week)
0
0.5-4.9
5-9.9
10-14.9
15-19.9
Non-teaching Duties
Responsible for Extra-curricular activities
Yes
No
Responsible for other non-teaching activities
Yes
No
Extra-curricular Activities (hours per week)
0
1-3
4-6
7-10
Most Common Duties of Extra-curricular Activities
Choir Training
Non-music Activities
Percussion Band
Other Non-teaching Duties (hours per week)
0
1-6
7-12
13-40
Over 40
Most Common Types of Non-teaching Duties
Subject Head
Coordinator of School Activities
General Administration

121

%

N

70.6
29.4

218
91

3.9
24.3
46.3
21.7
3.9

12
75
143
67
12

1.3
23.6
52.1
17.2
4.5

4
73
165
53
14

3.9
6.1
34
47.6
8.4

12
19
105
147
26

94.5
5.5

292
17

72.8
27.2

225
84

5.5
72.2
22.9
4.9

17
223
54
15

51.9
33.2
21.1

147
96
61

27.2
51.8
12.9
7.4
0.6

84
160
40
23
2

42.4
27.2
25.4

95
61
57

Table 5.3 shows that more than half of the music teachers (51.8%) took up 1 to
6 hours of other non-teaching tasks per week. However, less than one-third of them
(27.2%) did not have any non-teaching duties other than extra-curricular activities.
The non-teaching tasks reported varied, including librarian, coordinator of school
activities, teacher and activities liaison, class teacher, subject panel, level panel,
curriculum committee member/coordinator, discipline and counselling, student affairs
and support, parent-teacher liaison, information technology support, religion-related
activities and general administration work. The three most common duties that these
music teachers reported were subject head, coordinator of school activities and
general administration work, which involved 42.4%, 27.2% and 25.4% music teachers
respectively.
The average class size in primary schools was 27 students per class, ranging
from 15 to 40 students per class. The number of students with special education needs
varied from school to school, ranging from no SEN students to a maximum of 18 SEN
per class. Slightly about half of the music teachers (47.6%) reported that there were 1
to 3 SEN students in a class, and less than half of the music teachers (43.7%) reported
to have 4 to 6 SEN students per class.
According to the statistical results of multiple responses in Table 5.4 with
respect to selecting the three types of SEN most commonly encountered in their music
class, “Attention Deficit Hyperactivity Disorder” was selected by the majority of
music teachers (51.8%) to be the most common type of SEN and the second most
common type of SEN found in music class. The total number of responses for the
“most common type of SEN” was 311 instead of 309 because some music teachers
selected more than one type of SEN to be the most common type of SEN. The total
number of responses for the “second most common type of SEN” and the “third most
common type of SEN” were 303 and 280 respectively, instead of 309 because some
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teachers only selected one common type of SEN and did not select the second and/or
the third most common type of SEN. “Attention Deficit Hyperactivity Disorder”,
“Specific Learning Difficulties in Reading and Writing” and “Autism Spectrum
Disorders” got the three top counts of frequencies, i.e., 286, 233 and 205 respectively,
and thus were ranked by music teachers to be the three most common types of SEN
encountered by music teachers in primary schools.
Table 5.4 Types of SEN students in class
Types of SEN
Valid Cases
Types of SEN
Autism
Spectrum
Disorders
Attention Deficit
Hyperactivity
Disorder
Specific
Learning
Difficulties
in Reading
and
Writing
Asperger
Syndrome
Hearing
Impairment
Speech and
Language
Impairment
Giftedness
Intellectual
Disability
Other Physical
Disabilities
Total

Rank 1
N=309
Responses
% of
Cases
N
%

Rank 2
N=301
Responses
% of
Cases
N
%

Rank 3
N=277
Responses
% of
Cases
N
%

27

8.7

8.7

62

20.5

20.6

116

41.4

41.9

205

161

51.8

52.1

100

33.0

33.2

25

8.9

9.0

286

100

32.2

32.4

90

29.7

29.9

43

15.4

15.5

233

9

2.9

2.9

13

4.3

4.3

38

13.6

13.7

60

-

-

-

1

0.3

0.3

10

3.6

205

8

2.6

2.6

21

6.9

7.0

18

6.4

6.5

47

3
3

1.0
1.0

1.0
1.0

7
8

2.3
2.6

2.3
2.7

12
17

4.3
6.1

4.3
6.1

22
28

-

-

-

1

0.3

0.3

1

0.4

0.4

2

311

100

100

303

100

100.7

280

100

101.1

Total
Frequencies

5.3 Statistical procedures and results of scale refinement
A series of analyses was performed on the CIMTS to assess its psychometric
properties. After introducing the instruments involved, the procedures and results of
item analysis, factor analysis and validity assessment are described respectively.

123

5.3.1 Instruments
Each participant received two sets of questionnaires. The first set of
questionnaires included: (a) the CIMTS (self-report), (b) the General Self-Efficacy
Scale (GSE), (c) the Sentiments, Attitudes, and Concerns about Inclusive Education
Revised (SACIE-R) Scale, (d) Teacher Stress Scale (TSS), and (e) demographic
questions (for statistical results, refer to Section 5.2). The second set of questionnaire
contained only the CIMTS (other-rating). Except the demographic questions, the other
measures just mentioned are summated rating scales; the total score of each measure
is obtained from adding up the individual item score of each measure. The content of
each measure is described below.
5.3.1.1 CIMTS (Self-Report)
After the pilot studies and final item review, 104 items (5-point Likert Scale)
in total were tested with a large development sample. Specifically, 27 items (i.e., item
SA001 to SA0270) were grouped under the Self Concern category, 26 items (i.e., item
SB028 to SB053) under the Situational Concern category, and 50 items (i.e., SC054
to SC103) under the Student-Needs (Impact) Concern category. The reliability
information would be reported in section 5.3.2.
5.3.1.2 General Self-Efficacy Scale (GSE)
Jerusalem and Schwarzer’s (1992) 10-item General Self-Efficacy Scale (GSE)
assesses an individual’s perceived self-efficacy. It is a 4-point Likert scale, ranging
from “not at all true” to “exactly true”. A total score is obtained by adding up the item
responses and higher total score indicates a higher degree of self-efficacy. According
to Schwarzer’s psychometric study (1993), the GSE revealed satisfactory internal
consistency (α from .75 to .90). It had been adopted for Chinese population (Zhang &
Schwarzer, 1995) and used to measure self-efficacy of Hong Kong prospective
teachers (Chan, 2002) and secondary school teachers (Chan, 2004). It is expected that
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a negative correlation will be found between the CIMTS and the GSE because
“teaching concern” was negatively correlated with “teacher efficacy” (Ghaith &
Shaaban, 1999). The internal consistency reliability based on the current sample
was .91.
5.3.1.3 Sentiments, Attitudes, and Concerns about Inclusive Education Revised
(SACIE-R) Scale
The 15-item Sentiments, Attitudes, and Concerns about Inclusive Education
Revised (SACIE-R) Scale by Forlin et al. (2011) measures pre-service teachers’
perception toward inclusive education, using a 4-point Likert scale. Validated on 542
pre-service teachers, SACIE-R (Forlin et al., 2011) revealed acceptable overall
reliability (α = .74) and 3 factors: Sentiment (α = .75), Attitudes (α = .67) and
Concerns (α = .65). In order to ensure the construct validity of the CIMTS, it is
expected that the corresponding factors between the CIMTS and the SACIE-R are
positively correlated (Creswell, 2012). Based on the data from the current sample,
moderate level of reliability coefficients were: overall scale (α = .65), Sentiment (α
= .60), Attitudes (α = .66) and Concerns (α = .67).
5.3.1.4 Teacher Stress Scale (TSS)
The questionnaire developed by Kyriacou and Chien (2004) consists of 20
items on a 5-point Likert scale. Ranging from “no stress” to “extreme stress”, it was
designed to identify 20 sources of teacher stress for general primary teachers in
Taiwan. It had also been adopted for secondary mathematics teachers (Meng & Liu,
2008). With satisfactory overall reliability (N = 625, α = .94), this questionnaire
revealed 3 factors including organizational environment (α = .90), discipline of
students (α = .90) and policy (α = .78) (Chuang, 2007). It is hypothesized that there is
positive correlation between the CIMTS and the Teacher Stress Scale because these
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variables were found to be positively correlated (Coates & Thoresen, 1976).
Satisfactory overall reliability (α = .93) was found based on the current sample.
5.3.1.5 CIMTS subscales (Other-Rating)
Forty five items were selected from the CIMTS subscales (Self-Report). These
questions were designed for the colleagues of the respondents of the CIMTS subscales
(Self-Report); Presumably these colleagues knew the participants (music teachers)
well. The phrase “I think that he/she is concerned:” (我認為她/ 他關注：) was
inserted at the beginning of each question statement to remind respondents that they
were asked to indicate, to the best of their knowledge, if their friends or colleagues,
the respondents (music teachers), concerned what was stated in the question statement.
What were stated in these question statements was highly observable. The respondent
of the other-rating questionnaire could tell if the corresponding respondent of selfreport really thought or acted in a way as indicated in the question statement. For
example, “I think that he/she is concerned: that SEN students attack teachers or fellow
students”. These 45 items are scored on a 5-point Likert-type scale. The reliability
information would be reported in Section 5.3.4.1 since this other-rating instrument
was used for validity assessment.
5.3.1.6 Demographic questionnaire
There were 12 demographic questions at the end of the self-report
questionnaire. These questions requested information on age, years of teaching,
teacher qualifications, training of special education, training of music (major or
elective), teaching role (class teacher or not), kinds of extracurricular activities
attended and length of time spent on them each week as well as kinds of non-teaching
duties and length of time required each week. Participants were also required to
provide information on class size (average) and number of SEN students in a class.
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Finally, participants needed to indicate the subjects they taught, number of sessions
per week, and length of each session (in terms of minutes). The description of the
demographic data was presented in Section 5.2.
5.3.2 Stage One of scale refinement: Item analysis
According to the literature on scale development (for extensive review, refer
to Chapter 3), item analysis consists of item characteristics, reliability, and validity
(Crocker & Algina, 2008).

In order to present the statistical steps and results

systematically, the thesis writer would only examine item characteristics and
reliability assessment in this section of item analysis. Validity would be reported in a
separate section after factor analysis.
As discussed in Section 3.2.1, assessment of item characteristics includes
normality test (i.e. Skewness and kurtosis test) and examination of item-scale
correlations as well as inter-item correlations. These three kinds of examination aim at
screening items and deleting unsatisfactory items. Table 5.5 presents the process of
item deletion in item analysis and the details will be reported below.

Table 5.5 Item analysis and item deletion in the development of CIMTS
Step
1

No. of Items
before change
103

No. of items
deleted/ retained
9

No. of items
after change
94

2

94

34

60

3

60

30

30

4

30

14

44

44

--

Reason for deletion/
retention
Skewness/ Kurtosis
value > |2|
Item-scale correlation
< 0.4
Inter-item correlation
< 0.4
Retaining relevant
items after expert
review
--

Skewness and kurtosis tests were first performed for checking normality of
each item. Nine out of 103 items were identified and deleted because the
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skewness/kurtosis value of each of these 9 items was greater than 2.0, indicating
perverted distribution (Barry et al., 2011; Bandalos & Finney, 2010). The deleted 9
items included: SA002, SB050, SC051, SC055, SC085, SC095, SC096, SC097, and
SC103. The overall internal consistency for the remaining 94 items was satisfactory
(α = .96).
Secondly, item-scale correlations among these 94 items were calculated.
Since the satisfactory level for item-scale correlation should be at least .30 (Barry et
al., 2010), adopting a rather strict cutoff, 34 items with item-scale correlation lower
than .40 were deleted (e.g. Bladh et al., 2012; Tella, 2011; Wang, 2003). There were
60 items remaining after deletion. Thirdly, inter-item correlations of these remaining
items were also examined. The satisfactory level of inter-item correlation ranged
from .30 to .70 (Ferketich, 1991). Among 60 the items retained, 30 items with poor
inter-item correlation were deleted. As result, only 30 items remained.
Before proceeding to factor analysis, the scale developer should consider
retaining a relevant item although neither its item-scale correlation nor its inter-item
correlation is satisfactory. After expert-review, 14 items with unsatisfactory itemscale correlation or inter-item correlation were retained because of their theoretical
backup. Out of a total 44 items, 14 were classified under Self Concern, 13 under
Situational Concern, and 17 under Student-Needs (Impact) Concern. The overall
internal consistency (α = .94) was extraordinary. The Cronbach alpha coefficients of
the three subscales were above .80: Self Concern (α = .87), Situational Concern (α
= .85), and Student-Needs (Impact) Concern (α = .89).
5.3.3 Stage Two of scale refinement: Factor analysis

As discussed in Section 3.3, Factor analysis (i.e., CFA and EFA) involved in
the process of scale development could be complicated and repetitive. In the present
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study, 9 rounds of factor analysis were performed to refine the CIMTS. As a result, a
25-item CIMTS was derived. Table 5.6 summarizes the details of the 9 rounds of
factor analysis involved. It was noteworthy that item deletion took place in the rounds
of factor analysis.

Table 5.6 Factor analysis and item deletion
Round

CFA/ EFA

1
2
3
4
5
6
7
8
9

1st order CFA
EFA
EFA
EFA
EFA
EFA
1st order CFA
2nd order CFA
2nd order CFA

Purpose of conducting
factor analysis
Assess data-model fit (Fuller’s 3-factor model)
Explore possible factor structure
Explore possible factor structure (6-factor)
Explore possible factor structure (6-factor)
Explore possible factor structure (6-factor)
Explore possible factor structure (6-factor)
Assess data-model fit with of the 6-factor model (1st order)
Assess unidimensionality of 6-factor model (2nd order)
Assess unidimensionality of Fuller’s 3-factor model

No. of items
involved
44
44
43
28
26
25
25
25
25

In the first round, confirmatory factor analysis (CFA) (IBM SPSS AMOS 22)
was conducted to determine if the current data fitted the three-factor Model of
Teacher Concerns proposed by Fuller (1969, 1970). Maximum Likelihood method
was employed for model estimation. Following the pragmatic suggestions of famous
scholars (e.g. Byrne, 2010; Hair et al., 2010; Kline, 2011; Meyers et al., 2013;
Schumacker & Lomax, 2010; Tabanick & Fidell, 2014), five indices were selected to
evaluate the fitness of the model. They included: (a) χ² divided by degree of freedom
(CMIN/DF) where values below 2 are considered good and from 2 to 5 are acceptable;
(b) comparative fit index (CFI) where values above .90 or close to .95 are considered
good and from .80 to .89 are adequate; (c) goodness-of-fit index (GFI) where values
above .90 are considered good; (d) Tucker-Lewis Index (TLI) where values close
to .95 are considered good; and (e) Root Mean Square Error of Approximation
(RMSEA) where values from .05 to .08 are acceptable.
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An overall CFA were performed where the three subscales (i.e., Self Concern,
Situational Concern, and Student-Needs (Impact)) were treated as independent factors
in the measurement model. Results from the overall CFA revealed a poor fit of the
three-factor model: CMIN/DF= 4.11, CFI= .61, GFI= .58, TLI= .59, and RMSEA= .1
(90% CI of RMSEA= .09 -.10). Therefore the results from CFA indicated that the
current data did not fit Fuller’s three-factor model.
Since the CFA suggested a poor fit of the three-factor model of teacher
concerns in the current sample, it was necessary to explore the latent structure of this
set of items. In the second round, exploratory factor analyses (EFA) was conducted.
Factorability of these 44 items was supported by the Kaiser-Meyer-Oklin value
exceeding .6 (Kaiser, 1970, 1974) and the Bartlett’s Test for Sphericity (Bartlett, 1954)
reaching statistical significant level. Maximum Likelihood and Oblmin were selected
as extraction and rotation methods respectively (Fabrigar et al., 1999). Item SA006
was deleted since its MSA value (.573) was lower than .6, indicating low factorability
(Pett et al., 2003).

Figure 5.1 The Scree-plot of the 43-item CIMTS
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In the third round, exploratory factor analyses (EFA) was conducted on the
remaining 43 items. Eight factors were disclosed with eigenvalue larger than 1, which
accounted for 54.42% of the variance. Eigenvalue greater than one, however, was not
a reliable criterion for deciding the number of factors to be retained because it was
easily affected by sample size (Tabachnick & Fidell, 2014) and tended to indicate a
larger number of components (Zwick & Velicer, 1986). Therefore, the scale developer
would decide the number of factors based on the inspection of the Scree plot and
results of Parallel Analysis (as suggested in Chapter 3, Section 3.3.3). Inspection of
the Scree plot suggested that a six-factor solution was more appropriate. As illustrated
in Figure 5.1, a clear break was observed between the sixth and seventh factors and
the shape of the plot changed from the point on the fifth factor onwards. The number
of factors were retained above the point on the seventh factor. It was believed that the
retained number of factors (i.e., six factors in the present study) would explain most of
the variances of the current data (Pallant, 2007). This was further supported by the
results of Parallel Analysis, which showed only six factors with eigenvalues
exceeding the corresponding criterion values for a randomly generated data matrix of
the same size (43 variables × 309 participants) (Table 5.7).

Table 5.7 Comparison of eigenvalues from factor analysis (FA) and the corresponding
criterion values obtained from Parallel Analysis (43-item CIMTS)
Factor
number
1
2
3
4
5
6
7

Actual
eigenvalue
from FA
12.79
3.375
2.46
1.91
1.77
1.63
1.13

Criterion value from parallel analysis
(data generated from Monte Carlo PCA for Parallel
Analysis)
1.76
1.71
1.63
1.58
1.53
1.48
1.43
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Decision

Accept
Accept
Accept
Accept
Accept
Accept
Reject

The six-factor solution from Maximum Likelihood extraction explained a total
of 50.05% of variance, with Factor 1 to 6 contributing to 28.04%, 6.49%, 4.92%,
3.63%, 4.19%, and 2.76% of the variance respectively. After Oblmin rotation, a
simple structure was obtained (Thurstone, 1947). Eleven items with factor loadings
below 0.40 were not shown on the Pattern Matrix. They included: items SA001,
SA014, SA016, SA017, SB028, SB029, SB030, SB044, SB046, SC068, and SC094.
Among the 32 retained items, 5 items with communality below 0.4 were also removed
(Worthington & Whittaker, 2006; Henson, Capraro, & Capraro, 2004). They included:
SB042, SB045, SB052, SC064, and SC065. After these two rounds of item deletion,
this set of items was reduced from 43 to 27 items. Before proceeding to further
analysis, item SC065 was retained for three reasons despite its low communality (r
= .299) after consulting one of the experts. It was because item SC065 (I am
concerned: that SEN students cannot use musical notes to record musical
compositions) truly reflected one of learning difficulties SEN students faced that
could not be overlooked. Secondly, there were two item (items SC071, SC072)
reflecting the learning needs for composition grouped under the factor learning needs,
and the correspondence of learning need and learning difficulties on musical
composition would be lost if item SC065 was removed. Thirdly, the factor loading of
item SC065 (r = .468), in spite of its low communality, was above 0.4, meeting the
minimal criteria (Hairs et al., 2010). Therefore, totally 28 items were retained for
further analysis.
In the fourth round, the same procedure was carried out on the remaining 28
items. The six-factor solution explained 59.3% of the total variance, with factor 1 to 6
contributing 29.34%, 8.27%, 7.22%, 5.70%, 4.62%, 4.15% of the variance
respectively. Two items were removed. Item SB041 was deleted from the data set
because its communality (.384) was lower than .40. Item SA009 was deleted to avoid
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emergence of Heywood cases (Thompson, 2004) for its communality (0.938) was
close to 1.00.
In the fifth round, EFA, with the same extraction and rotation methods, was
performed again on the remaining 26 items. The six-factor solution explained 59.61%
of the total variance, with factor one contributing 31.08%, factor two contributing
9.82%, factor three contributing 5.58%, factor four contributing 5.32%, factor five
contributing 4.35%, and factor six contributing 3.47%. Item 032 was not shown on the
pattern matrix because its factor loading was lower than .40.
In the sixth round, EFA was performed with the same extraction and rotation
methods to obtain the revised factor structure of the remaining 25 items after
removing item SB032. The revised six factors accounted for 53.19% of variance in
total, explaining 31.53%, 9.54%, 5.71%, 5.54%, 4.41 and 4.78% of the six factors
respectively. The results of Parallel Analysis supported this factor structure. Only six
factors with eigenvalues exceeding the corresponding criterion values for a randomly
generated data matrix of the same size (26 variables × 309 participants) (Table 5.8).

Table 5.8 Comparison of eigenvalues from factor analysis (FA) and the corresponding
criterion values obtained from Parallel Analysis (25-item CIMTS)
Factor
Actual
Criterion value from parallel analysis
Decision
number
eigenvalue (data generated from Monte Carlo PCA for Parallel
from FA
Analysis)
1
8.44
1.56
Accept
2
2.69
1.47
Accept
3
1.78
1.40
Accept
4
1.66
1.35
Accept
5
1.51
1.30
Accept
6
1.25
1.246
Accept
7
1.21
0.73
Reject

As depicted in Table 5.9, Factor 1 was defined by 6 items pertaining to
learning support (items SC 091, SC098, SC099, SC100, SC101, SC102). Factor 2
consisted of 4 items describing learning difficulties (items SC059, SC061, SC063, and
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SC065). Factor 3 included 4 items concerning with learning needs (items SC070 to
073). Factor 4 involved 3 items related to resource of inclusive music teaching (items
SB035, SB037, and SB040). Factor 5 composed of 4 items addressing training or
professional development of music teachers (items SA024 to SA027). Factor 6
grouped 4 items emphasizing curricular design and assessment (items SA008, SA010,
SA011, SA012).
In the seventh round, Confirmatory factor analysis of this 6-factor model was
assessed in IBM SPSS AMOS 22. Figure 5.2 displays the path coefficients generated
in the analysis. Referring to the fitness indexes used in the previous CFA, results from
the overall CFA revealed adequate to good fit of the current six-factor model:
CMIN/DF= 1.78 , CFI= .85 , GFI= .89, TLI= .94, and RMSEA= .05 (90% CI of
RMSEA= .04, .06).
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Table 5.9 Oblmin rotated factor loadings for CIMTS items
Item Number and Content
SA008 I am concerned: about how to upgrade the abilities of SEN
students in music learning.
SA010 I am concerned: about how SEN students’ abilities in music can
be accurately assessed
SA011 I am concerned: about how classroom activities can be
designed to upgrade SEN students’ music listening skill
SA012 I am concerned: about how SEN students’ difficulties in
listening can be accurately judged
SA024 I am concerned: about the opportunities to take general courses
in inclusive education or SEN education
SA025 I am concerned: about the opportunities to share experience
with other music teachers in “inclusive music teaching”
SA026 I am concerned: about the opportunities to participate in
teaching demonstration in order to improve the skill and
strategies in teaching SEN students music
SA027 I am concerned: about the opportunities to observe in order to
improve the skill and strategies in teaching SEN students music
SB035 I am concerned: that the school lacks teachers with teacher
training in inclusive education for the music subject
SB037 I am concerned: that the school lacks resources to support the
assessment of SEN students’ music abilities
SB040 I am concerned: that the school lacks resources to support SEN
students to learn music
SC059 I am concerned: that when SEN students perform, the rhythm is
not accurate
SC061 I am concerned: that when SEN students sing, the intonation is
not accurate
SC063 I am concerned: that in listening activities, SEN students cannot
analyze the characteristics of music pieces
SC065 I am concerned: that SEN students cannot use musical notes to
record musical compositions
SC070 I am concerned: that SEN students need more hints in order to
complete listening activities in music
SC071 I am concerned: that SEN students need the assistance of
teachers or fellow classmates to complete a musical
composition
SC072 I am concerned: that SEN students need more hints and
examples in order to complete musical compositions
SC073 I am concerned: that SEN students need extra help in small
group activities
SC091 I am concerned: about the need to prepare teaching aids to help
SEN students in their musical compositions
SC098 I am concerned: about how to decorate the music classroom
especially for SEN students
SC099 I am concerned: about how to design appropriate ways to group
SEN students
SC100 I am concerned: about how to adjust the music teaching
curriculum for SEN students
SC101 I am concerned: about how I can instruct SEN students
individually in music lessons
SC102 I am concerned: about how I can instruct SEN students
individually outside music lessons
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1

2

3

Factor
4
5

6
-.65
-.60
-.86
-.83

-.58
-.75
-.75

-.91
.63
.86
.64
-.88
-.95
-.64
-.42
-.70
-.86

-.86
-.75
.49
.72
.56
.81
.61
.65

Figure 5.2 The structural diagram for the six-factor model (25-item CIMTS)
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Before proceeding to the validity assessment, it is necessary to test if these six
factors are related to a higher order factor, namely teacher concern. If the secondorder factor model is confirmed, “summing the total of the entire scale is appropriate
and represents a meaningful and interpretable score” (Noar, 2003, p. 634). In the eigth
round, CFA using IBM SPSS AMOS 22 was performed to assess the
unidimensionality of the construct. The results revealed an acceptable fit of the
second-order model of the 25 item-CIMTS: CMIN/DF= 1.86, CFI= .94, GFI= .89,
TLI= .94 and RMSEA= .05 (90% CI of RMSEA= .05-.06). The second order model
was presented in Figure 5.3.

Figure 5.3 The structural diagram for the second order six-factor model (25-item
CIMTS)
137

In the last round, CFA was performed to test whether the 25-item CIMTS was
still fit for Fuller’s three factor-model. Poor fit was revealed even after adding
correlated errors as suggested by modification indices from AMOS 22. The goodnessof-fit indexes included:

CMIN/DF= 3.25, CFI= .86, GFI= .78, TLI= .83 and

RMSEA= .09 (90% CI of RMSEA= .08-.09). If the items could not be grouped under
three factors as proposed by Fuller (1969, 1970), the newly derived six factors might
be classified under three perspectives (i.e., Self-Concern, Situational Concern and
Student-Needs (Impact) Concern) as suggested by Parsons and Fuller (1974). In order
to test this hypothesis, a CFA was conducted on the three-level hierarchical model
(Figure 5.4). Similar results were obtained, indicating poor fit between data and the
respecified model. The goodness-of-fit indexes included: CMIN/DF= 3.32, CFI= .85,
GFI= .81, TLI= .83 and RMSEA= .09 (90% CI of RMSEA= .08-.09). Seemingly, the
six-factor solution was the optimal factor structure.

Figure 5.4 The structural diagram for the three-level hierarchical model (25-item
CIMTS)
138

5.3.4 Stage Three of scale refinement: Validity assessment
As discussed in Section 3.2.3, validity assessment involves collecting different
sources of evidence to establish validity. Evidence based on relations to other variable
can be found by performing correlational analysis. Evidence based on internal
structure can be collected by conducting factor analysis and MTMM analysis. The
procedures and results of factor analysis were reported in previous section. The
procedures and results of the correlational and MTMM analyses are presented below.
In addition to these two methods, validity assessment of the measurement model in
SEM is also presented in Section 5.3.4.1. The process of validity assessment of the
25-item CIMTS is summarized in Figure 5.7.

Table 5.10 Correlations among CIMTS, GSE, SACIE-R, and TSS
SLUP
SLDIF
SLNED
SRESOU
STRA
SCURDES
SACIE
STRESS
SELFEFF

SLUP

SLDIF

SLNED

SRESOU

STRA

SCURDES

SACIE

STRESS

.30**
.40**
.41**
.51**
.54**
.13*
.01
.20**

.45**
.25**
.24**
.28**
.13**
.06
.02

.34**
.34**
.43**
.16**
.15**
.04

.36**
.27**
.29*
.20**
.07

.51**
-.01
-.03
.10

.04
.03
.11*

.33**
-.06

-.14*

Note; SLUP=Learning Support; SLDIF=Learning Difficulties; SLNED=Learning Needs; SRESOU=Resource,
STRA= Training; SCURDES=Curricular Design and Assignment; SACIE=Concern toward inclusion; STRESS=
Teacher Stress; SELFEFF=Self-efficacy.
*p< .05 **p<.01

Two types of validity evidence are presented below for the validating the
CIMTS. While the first type is evidence based on relations to other variables, the
second type is evidence based on internal structure. The former is correlational
evidence showing the relationship between external variables and the construct
intended to be measured (AERA, APA, & NCME, 1999). The most common forms of
this type of validity evidence include convergent validity and discriminant validity.
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Based on the mean scores of each subscale, the relationships between each of the
CIMTS factors (i.e., Learning Support, Learning Difficulties, Learning needs,
Resource, Training, as well as Curricular Design and Assessment) and self-efficacy
(as measured by the GSE), teacher stress (as measured by TSS), as well as concern
toward inclusion (as measured by SACIE-R) were investigated using Pearson
product-moment correlation coefficients (Table 5.10). There were weak, positive
relationship between concern toward inclusion (SACIE-R) and learning support (r
=.13, n = 309, p < .05), and learning difficulties (r = .13, n = 309, p < .05), and
learning needs (r = .16, n = 309, p < .01), and resource (r = .29, n = 309, p < .01).
Secondly, more or less the same relationships were found between stress and learning
needs (r = .15, n = 309, p < .01), as well as stress and resource (r = .20, n = 309, p
< .01). Lastly, self-efficacy was positively correlated with learning support (r = .20, n
= 309, p < .01) and with curricular design and assessment (r = .11, n = 309, p < .05).
These results suggested that evidence of discriminant validity was found among types
of teacher concerns, stress, general concern of inclusive education, and self-efficacy
because the correlations were weak, suggesting that these constructs were independent.
However, evidence of convergent validity based on relations to other variables was
not evident in the correlational analysis.
Evidence based on internal structure indicates the dimensionality of the
construct being measured and the inter-item relationship (AERA, APA, & NCME,
1999). Convergent and discriminant validity based on internal structure could be
estimated through the following two methods: (a) examining Composite Reliability
(CR), Average Variance Extracted (AVE), Maximum Shared Variance (MSV), and
Average Shared Variance (ASV), and (b) fitting a CFA-MTMM model.
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5.3.4.1 Validity assessment of the measurement model in SEM
Construct Reliability (CR, also known as Composite Reliability), Average
Variance Extracted (AVE), Maximum Shared Variance (MSV), and Average Shared
Variance (ASV) are measures (indexes) for assessing validity of measurement model
in the setting of structural equation modeling (Hair et al., 2010; Sharif, 2013). CR and
AVE are indicators of convergent validity, whereas comparisons among AVE, MSV
and ASV reveal discriminant validity. In order to show evidence of convergent
validity, CR for each latent construct should be at least .70 to reflect adequate
convergence or internal consistency of the construct; CR between .60 and .70 is
acceptable if the construct validity of a model is found to be satisfactory. Secondly,
CR should be larger than AVE. Thirdly, AVE should be at least .50 to show sufficient
variance in the items to be explained by the correspondent latent factor. Although
AVE below .50 implies that measurement error in the items is more than variance
accounted by the latent factor, it is still possible that the convergence is adequate
because AVE is a rather conservative measure (Malhotra, 2010). On the other hand,
discriminant validity is achieved when AVE is larger than MSV and ASV (Gaskin,
2012).
The measures of validity and reliability of the six factors of the 25-item
CIMTS were calculated and presented in Table 5.11. Regarding convergent validity,
the CR values for the six factors were greater than .70 and those CR values for all
factors were larger than its corresponding AVE values. Although the AVE values for
the construct Learning Support (.49) did not exceed .50, the AVE value of the
construct learning support was not much less than the acceptable criterion and
therefore these two factors were still retained in the model. As long as CR value was
larger than .70, the convergent validity was still adequate although AVE value was
below .50 (Fornell & Larcker, 1981). The cutoff point of AVE could be as low as .40
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given a larger CR (Huang, Wang, Wu, & Wang, 2013). In sum, these six factors in the
measurement model had adequate convergent validity. Regarding discriminant
validity, all AVE values were greater than their corresponding MSV values and all
AVE values were larger than their respective values across all the six factors. These
findings confirmed that all six factors had adequate discriminant validity in the
measurement model.
Table 5.11 Convergent and discriminant validity assessment for the 25-item CIMTS
(six factors)
Assessment
Training
Resource
Learning Difficulties
Learning Needs
Learning Support

CR
.87
.86
.81
.84

AVE
.62
.60
.53
.58

MSV
.37
.35
.26
.21

ASV
.22
.22
.16
.10

.91
.85

.71
.49

.21
.37

.18
.43

Note: CR= Construct Reliability (Composite Reliability), AVE= Average Variance Extracted,
MSV= Maximum Shared Variance, ASV= Average Shared Variance

5.3.4.1 CFA‐MTMM model for the 25‐item CIMTS

As mentioned in Section 3.5, a CFA-MTMM model contains method factors,
traits factor and manifest variables. Both method and trait factors are latent variables,
but manifest variables represent the sum (or average) of multiple items. Before
MTMM analysis, data cleansing were performed on the other –rating questionnaire.
There were 41 cases discarded because of problematic responding patterns, such as
Christmas-Tree pattern, and single or couple answers throughout the questionnaires.
Hence the sample size decreased from 309 to 268. In the present study, there are 12
manifest variables in each CFA-MTMM model, with six of them representing 6
factors in the CIMTS (self-rating) scale, and six of them representing 6 corresponding
factors in the CIMTS (other-rating) scale. Twenty-five items from the other rating
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questionnaire corresponding to the 25-item CIMTS (self-rating) scale were selected
and grouped into six factors:

Learning Support (OLSUP, α = .67); Learning

Difficulties (OLDIF, α = .67); Learning Needs (OLNED, α = .70); Resource (ORES,
α = .70); Curricular design and assessment (OASS, α = .80); and Training (TRAIN, α
= .80). The mean of multiples items grouped under each factor was calculated.
After calculation of the composite score for each of factors, various CFAMTMM models would be built to assess the convergent and discriminant validity
respectively. The process of CFA-MTMM modeling would be described in the
following. Altogether, 8 CFA-MTMM models were constructed. Firstly, the
correlated traits/ correlated methods (CTCM) model was built to establish a baseline
for model comparison (Model 0) and it was re-specified as Model 1. Secondly, the
correlated traits/ uncorrelated methods (CTUM) model (Model 2) was constructed for
comparison purpose. Thirdly, four similar CTUM models (i.e., Models 3a, 3b, 4a, 4b)
were generated to establish discriminant validity. Lastly, another CTUM model
(Model 5) was also built to test Fuller’s three-factor theoretical framework.
A correlated traits/correlated methods (CTCM) model (Model 0) was built to
form a baseline to compare model fits because this model closely represents the
MTMM matrix (Lance, Noble, & Scullen, 2002). Results from CFA-MTMM analysis
revealed that in Model 0, the factor resource contained one Heywood case. The error
variance of Learning Needs (Other rating) is -.026. Heywood case refers to either the
presence of standardized loading larger than one or negative variance (Chen, Bollen,
Paxton, Curran, & Kirby, 2001). It implies that the model was under-identified.
Although CTCM is treated as the standard CFA model for MTMM data, this model
could easily derive improper solution (Eid, Lischetzke, Nussbeck, & Trierweiler,
2003). Marsh and Bailey (1991), for instance, showed that 77 % of the time CTCM
failed to give proper solution. One of the common reasons of Heywood case is
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empirical under identification - “A model which is theoretically identified, but one or
more of the parameter estimates has a denominator that equals a very small value”
(Kenny, 2011).
Kenny (2011) and Byrne (2010) pointed out that putting an equality constraint
on the parameters with similar loadings is the remedy for securing the value of
loading within an acceptable range. Therefore, equality constraint was imposed on
Learning Needs (other rating, OLNED) and Learning Support (other rating, OLSUP)
to respecify the Model 0. Following the fitness indices provided by LIRSERL 9.1, the
result of this respecfied CTCM model (Model 1) indicated good fit between the model
and the data: χ² (26) = 55.93; CFI = .98; GFI = .97; NNFI = .96; RMSEA = .07, 90%
C.I.: .04, .09; PLOSE = .13; AIC = 2163.53.
Fitness of an alternative MTMM model, namely correlated trait/ uncorrelated
method (CTUM) model (Model 2), was also assessed. Goodness of fit measure
indicated a good fit between the model and the data: χ² (28) = 37.16; CFI = .99; GFI
= .98; NNFI = .99; RMSEA = .04, 90% C.I.: .0, .04; PLOSE = .79; AIC = 2140.77.
Because Models 1 (respecified CTCM) and 2 (CTUM) were nested (i.e., Model 1
contained all the components of Model 2), it was possible to compare them
statistically. The difference between the chi-square values of Models 1 and 2 was
19.854 (df = 1, N = 268, p<0.01). Model 2 was better than Model 1, as indicated by
every model fitness index. All six constructs revealed significant loading on the SelfReport and Other-Rating method factors, indicating acceptable convergent validity
(Hair et al., 2010). Except Leaning Needs, the other five trait factors had significant
loadings. A study by Lee, Wong, Day, Maxwell, and Thorpe (2000) illustrated that
“discriminant validity of the four traits was demonstrated in that none of the 95%
confidence intervals around each of the six correlations among trait factors contained
1.0” (p. 547). Confidence interval containing 1.00 was found between Learning
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Difficulties (LDIF) and Learning Need (LNED) as well as Assessment (ASS) and
Learning Support (LSUP). Therefore, Learning Difficulties and Learning Needs were
combined into a single factor Learning Obstacle (LOBS) (Models 3a, b), Assessment
and Learning Support into a single factor Improvement (IMP) (Model 4) for further
analysis. Fitness indices of different models are presented in Table 5.11.
Model 3a contained 5 correlated traits (i.e., LSUP, LOBS, RES, TRA, and
ASS) with 2 correlated methods. Model 3b contained same 5 correlated traits with 2
uncorrelated methods. Both models had no equality constraints imposed. As presented
in Table 5.12, both models yielded goodness of fit. The difference between the chisquare values of Models 3a and 3b was 1.409 (df = 1, N = 268, p = .235), indicating
that 2 models were not different significantly and adding parameters (e.g., correlating
two methods) in Model 3a did not significantly improve the model. Since Model 3b
was more parsimonious than Model 3a, Model 3b was preferable (Wong, Jeanne,
Maxwell, & Meara, 1995). Models 4a and 4b, containing another combination of 5
correlated traits (i.e., LNED, LDIF, RES, TRA, and IMP) with correlated and
uncorrelated methods respectively, did not converge due to the presence of negative
error variance. Imposing equality constraints did not solve the problem in Models 4a
and 4b.
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Table 5.12 Goodness-of-fit indexes for each of the MTMM models tested

0
1
2
3a
3b
4a
4b
5

AIC

Nonnormed
Fit
Index
(NNFI)
--

Root mean
square error
of
approximation
(RMSEA)
--

0.967

0.960

0.0644

2162.622

0.995

0.978

0.988

0.0349

2140.767

0.567

1.000

0.994

1.000

< 0.01

1835.758

15

0.624

1.000

0.993

1.000

< 0.01

1835.768

Not
converge

--

--

--

--

--

--

--

Not
converge

--

--

--

--

--

--

--

22

1.617

Model

χ²

d.f.

6 correlated trait,
2 correlated method
(orginal)
6 correlated trait,
2 correlated method
(re-specified)
6 correlated trait,
uncorrelated method
5 correlated trait,
2 correlated method
(LOBS=LDIF+LNED)
5 correlated trait,
2 uncorrelated method
(LOBS=LDIF+LNED)
5 correlated trait,
2 correlated method
(LOBS=LDIF+LNED)
5 correlated trait,
2 uncorrelated method
(LOBS=LDIF+LNED)
3 correlated trait
2 uncorrelated method
(TSELF, ENVI,
STUD)

Not
converge

--

--

57.018

27

2.112

0.984

37.164*

28

1.327

7.944*

14

9.353*

35.578

χ²/
d.f

Comparative
fit index
(CFI)

Goodnessof-fit
index
(GFI)

--

--

0.990

0.975

0.979

0.0480

It was also of interest to test Fuller’s three-factor model (i.e. Self concern,
Situational concern, and Student-Need (Impact) concern) with MTMM analysis. In
Model 5, factors like Learning Support and Learning Obstacle were grouped into a
single factor called Student Need (STUD); Training and Assessment were combined
to form Teacher Self (TSELF). The actor Resource was renamed as Environment
(ENVI). Good fit was revealed as indicated in Table 5.12. The difference between the
chi-square values of Models 3b and 5 (i.e., the three factor model) was 26.23 (df = 7,
N = 268, p < .001), indicating significant difference between these 2 models.
Although Model 3b has lower AIC value than Model 5, Model 5 was still regarded as
a better model. It was because the 3-factor model is simpler and more stable than
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--

1847.392

Model 3b, the 5 factor model. An error message of “non- positive definite matrix" was
shown on the output of all models studied except Model 5, the three factor model.
This message indicated that the model generated was almost under-identified despite
correct specification (Worthe, 1993; Rigdon, 1997). Another major reason was that
Model 5 had better convergent validity and discriminant validity than Model 3b. As
for convergent validity, significant loadings for all methods and traits were found in
Model 5. Discriminant validity was evident that the 95% confidence intervals around
each of the three correlations among the trait factors did not contain 1.00. Model 3b
revealed that all factor loadings for both method factors and trait factors are
significant, except factor loadings of Learning Obstacle (LOBS) and of Assessment
(ASS). On the other hand, Learning Support (LSUP) could not be distinguished from
Learning Obstacle (LOBS) and Assessment (ASS) since the 95% confidence intervals
around these two pairs of traits (LSUP and LOBS; LSUP and ASS) contained 1.00.
Since it is not reasonable to combine either Learning Support with Learning Obstacle
or Learning Support with Assessment, the MTMM analysis discontinued.
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Figure 5.5 The structural diagram for the Model 3b with 5 traits (25-item CIMTS). Standard errors are
in parentheses. The numbers beside the circles with arrows to the observed variables are error terms. *
Significant at p < .05. LSUP=Learning Support, LOBS=Learning Obstacle, RES=Resource,
TRA=Training, ASS=Curricular Design and Assessment

Because the sample size (268) for CFA-MTMM model testing is different
from the original sample size (268 vs. 309), it is necessary to test the 3-factor solution
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with CFA using IBM SPSS AMOS 22 on 309 cases. Poor fit was revealed: χ²(272) =
1711.13; CMIN/df = 6.291; CFI = .645; RMSEA = .131, 90% C.I. .125, .137; PLOSE
<.001. Therefore, the 5 factor model was tested with CFA. Marginal fit was found:
χ²(265) = 870.87; CMIN/df = 3.286; CFI = .850; RMSEA = .086, 90% C.I. .08, .09;
PLOSE <.001. Modification was made by imposing a correlation between the error
terms13 and 14. Since both questions dealt with performing music, imposing a
correlation was reasonable. Model fit improved significantly:

CMIN/DF= 2.29,

CFI= .86, GFI= .92, TLI= .91 and RMSEA= .07 (90% CI of RMSEA= .06-.07).
The five-factor CFA-MTMM model (Model 3b) on the sample of 268 music
teachers failed to reveal satisfactory discriminant validity. In order to ensure the
discriminant validity of the five factors with the original sample of 309 music teachers,
it was necessary to calculate the validity indices, such as CR, AVE, ASV, and MSV.
The results were presented in Table 5.13. Following the principles of interpretation
mentioned in section 5.3.4.1, these five factors in the measurement model had
adequate convergent validity (i.e., CR >.7) and discriminant validity (i.e., AVE >
MSV and AVE > ASV).

Table 5.13 Convergent and discriminant validity assessment for the 25-item CIMTS
(five factors)
Assessment
Training
Resource
Obstacle
Support

CR

AVE

MSV

ASV

.87
.86
.78
.85
.85

.63
.60
.54
.45
.49

.37
.34
.26
.21
.37

.30
.26
.18
.18
.30

The second-order CFA using IBM SPSS AMOS 22 was also performed to
assess the unidimensionality of the construct with 5 factor structure (Figure 5.6). The
second-order model of the 25 item-CIMTS revealed adequate fit: CMIN/DF= 2.30,
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CFI= .91, GFI= .86, TLI= .90 and RMSEA= .07 (90% CI of RMSEA= .06-.07). The 5
factor model was accepted after validation.
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Figure 5.6 The structural diagram for the second order five-factor model (25-item
CIMTS)
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Figure 5.7 Summary of validity assessments of 25-item CIMTS
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5.4 Discussion
The present study seeks to develop an instrument to assess what Hong Kong
music teachers think about teaching practice in an inclusive setting. Specifically, the
present study intends to investigate music teachers’ teaching concerns and validate the
newly developed Concern of Inclusive Music Teaching Scale (CIMTS). This section
aims to explain the factor structure of the CIMTS, the six identified teacher concerns,
and the validity assessment of the CIMTS.

5.4.1 Factor structure and content of the CIMTS
Confirmatory factor analyses of the 25-item CIMTS failed to provide support
to Parsons and Fuller’s (1974) three dimensions of teacher concerns in their 56-item
Teacher Concerns Checklist, Form B (TCCL-B): Self-Concern, Situational Concern
and Student-Needs (Impact) Concern. Instead, a six-factor solution fitted better the
structure of CIMTS. These six factors included Learning Support (6 items), Learning
Difficulties (4 items), Learning Needs (4 items), Resource (3 items), Training (4
items), and Curricular Design and Assessment (4 items). The second order CFA also
supported that these six factors could be related to a higher factor teacher concerns.
The six-factor structure was examined at item level. The pool of items,
subjected to scale-refinement, was partitioned into three parts; this six-factor structure
corresponded to Fuller’s three dimensions of teacher concerns (Parsons and Fuller,
1974). After scale refinement, the 14 items under Factors One, Two, and Three were
extracted from the Student-Needs (Impact) Concern dimension; the 3 items under
Factor Four were extracted from the Situational Concern dimension; and then lastly,
the 8 items under Factors Five and Six being were extracted from the Self-Concern
dimension. All these extracted 25 items made up the CIMTS. Although these items
were taken from Fullers’ three dimensions, model fits for either the first order threefactor model or the second order hierarchical three-factor related model was not
achieved, suggesting that Fuller’s model, though theoretically reasonable, failed to
obtain statistical support in the real world. It was because Fuller’s three-factor model
was a multi-element factor model; each of the three factors could consist of various
elements. In the process of scale development, each element could possibly be
changed into a factor because several items could have entered into each element. For
example, the Student-Needs (Impact) Concern meant “recognizing needs of individual
pupils and adapting self, teaching methods, and procedures in an attempt to meet
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these needs” (Parsons & Fuller, 1974, p. 9). As such, this concern is composed of
various elements, such as student’s learning needs, teaching support to the students, or
teaching adaptation.
Different factors were also revealed from other studies with TCCL-B or the
45-item Teacher Concern Checklist (TCC, Borich, 1992, 2000). For example,
Kazelskis and Reeves (1987) factorized the scale with a sample of 145 pre-service
teachers to obtain 11 interpretable factors. Schipull, Reeves and Kazelskis (1995)
identified 10 factors through factor analysis of the TCCL-B with a sample of 568 inservice teachers. Boz’s (2008) validation study on TCC initially revealed 10 factors to
finally achieved three-factor model after deleting three items. Discrepancies were
observed between Fuller’s model and previous research in the literature.
The six factors identified in this present study reflected not only Hong Kong
music teachers’ concerns about inclusive teaching in primary schools, but also
suggested the differences in the content of concerns when compared with other
similar measurement tools. For example, CIMTS does not include the factor, SEN
students’ behavioral problems, but Agbenyega’s (2007) 20-item Attitudes Toward
Inclusion in Africa Scale (ATIAS) had included the factor. Moreover, CIMTS does
not cover the factor, handling the parents of SEN students, but Stoiber, Gettinger, and
Goetz’s (1998) 28-item My Thinking About Inclusion (MTAI) had included the factor.
In addition, CIMTS addresses student’s need of teacher’s guidance and teacher’s need
for training, but does not emphasize the roles of parents and special education
teachers. In fact, two CIMTS factors (i.e., Resource and Learning Needs) are similar
to two concern factors (i.e., Concern about Resources and Concern about Academic
Standards) in the Concerns about Integrated Education (CIE) scale (Sharma & Desai,
2002); while CIMTS does not measure social acceptance and/or teacher stress,
Sharma and Desai (2002) do measure in their scale.
In generally, these instruments measure teacher concerns with respect to
resources available, teachers’ equipment (i.e., knowledge, skills and training), stress
experienced by teachers, SEN students’ behavioural problems, SEN students’ learning
needs/academic achievement, and social acceptance of SEN students. Hong Kong
music teachers, as reflected in CIMTS, however, were mainly concerned with the
inadequate resources available (i.e., particularly in music teaching), their
opportunities for professional development, the academic performance of SEN
students, and their teaching adaptation (i.e., instructional scheme and assessment). As
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music teachers emphasized greatly the academic aspects of concern, they seemingly
had overlooked the significance of social acceptance and conduct problems of
students.
Nevertheless, the underlying reason for the construct of CIMTS to be different
from that of other instruments was that CIMTS used different operational definition
on the nature of teacher concerns. The measurement tools mentioned above had
treated teacher concerns as teacher problems and/or teaching obstacles (Cheung, 2010)
or sources of teacher stress (Coates & Thoresen, 1976). In addition to
difficulties/stress, this CIMTS emphasizes also anticipation and resolution. When
respondents answered the questionnaire, they focus on opportunities and actions for
changes rather than merely struggles (Chen, 1999; George, 1978).
5.4.2 Six identified teacher concerns of the CIMTS
The first factor of teacher concern in CIMTS was Learning Support. It is
measured by six items that deal with providing learning support to SEN students in
various ways to strengthen their learning. These six elements include: prepare
supplementary materials to further elaborate musical composition (item SC091), to
decorate music classroom (item SC098), to group SEN students (item SC099), to
adjust curriculum (item 100), and to provide individual instruction in and outside of
classroom (items SC101 and SC102). These six teaching adaptations were also
identified in Darrow’s (1999) study. In particular, arranging an inclusive classroom
for SEN students reflected the organizational barrier to overcome; the other five
elements reflected the effort to overcome knowledge barrier (Darrow, 2009). It was
noteworthy that adjusting the curriculum and providing individual instruction were
related to time constraint. Because of the slow learning pace of SEN students, a music
teacher usually adjusted the curriculum to accommodate student needs and to cover
the syllabus (i.e., in accordance to the qualitative data collected in CIMTS item
generation). Due to time constraint, a music teacher might have to spare time to teach
SEN students individually, either through group activity in the classroom or during
recess periods outside the classroom.
The second factor of teacher concern is Learning Difficulties. SEN students
often failed to count rhythm correctly (item SC059), to pronounce intonation
accurately (item SC061), to analyze the characteristics of a musical piece (item
SC063), and/or to write down musical composition with musical notes (item SC065).
These learning difficulties could have come from their special educational needs,
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either hereditary or accident-/illness- induced. Their special educational needs
interfered with their regular learning (Service Division (ED), 1997). For example,
students with hearing impairment could hardly listen clearly and thus could not
capture the unique elements of a musical piece. Interestingly, music teachers who
took part in the item generation of CIMTS (Section 4.1.2) indicated that not all SEN
students experienced difficulties in singing. All interviewees (Section 4.1.2), however,
commonly agreed that it was difficult to learn musical composition for almost all SEN
students. The survey by the Education Department (renamed as Education and
Manpower Bureau in 2003) had also shown that musical composition was the most
difficult area to teach in primary schools, followed by sight-reading, performing,
rhythmic movement, music appreciation, music theory and listening (Curriculum
Development Institute, 1998). Leung (2007) explained that instrumental learning
experience and gender affected the motivation for learning musical composition. If it
is difficult to teach non-SEN students, it would become even more difficult to teach
SEN students.
The third factor of teacher concern was Learning Needs. Music teachers
indicated that SEN students required hints in listening comprehension (item SC070),
assistance from teacher and classmates for musical composition (items SC071,
SC072), and additional help in group activities (item 073). The role of peer support
should not be overlooked since Darrow (1999) regarded peer support as one of the
teaching adaptations (i.e., “peer partners”, p.263). Similarly, the Education
Department (2002) recommended promotion of cooperative learning (i.e., setting up
study group between SEN and non-SEN students) for SEN students as one of the
teaching principles. In practice, all interviewees (Section 4.1.2) pointed out that they
consistently arranged peer assistance for SEN students. This teaching adaptation has
been found to be effective.
The fourth factor of teacher concern was Resource, referring to school
resources to promote teaching and learning music. Generally speaking, it was argued
that the number of music teachers with training in special education/inclusive
education (item SB035), resource for assessing SEN’s musical ability (item SB037),
and school support for SEN students to learn music (item SB040) were inadequate.
Poon-McBrayer (2004) pointed out that monetary resources allocated to schools were
not able to cover the expense and thus failed to sustain long-term support of
implementing inclusive education. Consequently, as revealed by the majority of
156

interviewees (Section 4.1.2), school-based SEN support was only given to coresubject learning (i.e., Chinese, English and Mathematics) but not to non-core subject
like music. For example, SEN teaching assistants were hired for core subjects only;
special arrangement of examination (i.e., giving extra-time) was also for core subjects
only.
The fifth factor of teacher concern was Training. Accordingly, music teachers
anticipated opportunities of acquiring in-job training in inclusive education (item
SA024), sharing teaching experiences in inclusive music teaching (item SA025), of
participating in teaching demonstrations (item SA026), and of observing lessons (item
SA027). In the present study, more than half of respondents did not receive any
training in special education. Among the types of special training received by music
teachers, while more than one-third of the responses indicated participation in
workshops and/or seminars organized by school, around one-quarter of the responses
were about joining the basic courses offered by the Education Bureau. Compared to
enrolling in formal programs, music teachers might not benefit from the occasional
seminars/workshops claimed to be “too brief and superficial” (Interviewee 1, Section
4.1.2). One interviewee revealed that ‘It’s so easy to forget about things learned from
these (school-based) workshops’ (Interviewee 8, Section 4.1.2). Obviously, music
teachers did not receive adequate knowledge and skills in teaching SEN students
(Wong & Chik, 2015a, 2015b).
The sixth factor of teacher concern was Curricular Design and Assessment.
Items SA008 and SA011 emphasized ways of upgrading SEN students’ overall
abilities in music learning and listening. Items SA010 and SA012 addressed accurate
assessment of SEN students’ music capacities, especially their difficulties in listening.
This factor of teacher concern linked production of learning outcomes (i.e.,
instructional scheme or curriculum) with assessment strategies. The curricular goal of
teaching music (primary education) in Hong Kong is “to develop creativity, the ability
to appreciate music and to effectively communicate through music” (CDC 2003, p.11).
However, things got complicated after implementing inclusive education policy as
“one curriculum framework for all [i.e., both mainstream and SEN students]” (EDB,
2015). SEN students’ communication impairments and their learning disabilities
hindered their musical articulation. As a result, music teachers attempted to cater for
the needs of SEN students through much modification of assessment and instructional
scheme. One interviewee (Interviewee 8, Section 4.1.2), for example, indicated that
157

he had to consider individual differences when planning the curriculum. Moreover,
this music teacher would let SEN students pass the test as long as the student could
reach the basic level of competency (Koo, Kam, & Choi, 2003).
5.4.3 Validity assessment of the CIMTS
Echoing the contemporary view of validity, five types of validity evidence
have been provided by Standards for Educational and Psychological Testing (AERA,
APA, & NCME, 1999). The four types of validity evidence, applicable for CIMTS
(i.e., evidence based on test content, evidence based on response processes, evidence
based on relations to other variables, and evidence based on internal structure), were
examined in the present dissertation study. The former two types were discussed in
the stage of scale construction (Sections 4.2.2), and the latter two types were
discussed in the stage of scale refinement (Sections 5.3.4).
Convergent validity and discriminant validity are two kinds of evidence based
on relations to other variables. Convergent evidence shows the correspondence
between two theoretically similar constructs but discriminant evidence indicates
instruments’ capacity to distinguish two theoretically different constructs (DeVon et
al., 2007). In the present study, when establishing validity evidence, it was
hypothesized that: (a) teacher concerns was positively correlated to teacher stress
(Coates & Thoresen, 1976); (b) teacher concerns was negatively correlated to selfefficacy (Ghaith & Shaaban, 1999); (c) teacher concerns of inclusive music teaching
(as measured by CIMTS) and teachers’ concerns toward inclusion (as measured by
SACIE-R) should be positively converged. However, the findings of the present study
contradicted to those of previous studies, indicating an overall inadequate evidence of
convergent validity. For instance, there was weak positive relationship found between
four out of six factors of teacher concerns (i.e., Learning Support, Learning
Difficulties, Learning Needs as well as Resource) and Concerns toward Inclusion.
Similarly, there was weak positive relationship found between two factors of teacher
concerns (i.e., Learning Needs and Resource) and teacher stress.
The obtained results clearly illustrated that the six teacher concern factors in
the CIMTS were different from the Concerns about Inclusive Education (as measured
by SACIE) and were different from the sources of teacher stress in the study by
Coates and Thoresen (1976).
achievement-oriented

and

As mentioned above, these six factors were so

task-oriented
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accomplishments, teachers’ teaching capacity as well as instructional strategies, and
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school’s support for improving teaching quality and learning outcomes, whereas
Concerns about Inclusive Education highlighted teacher constraints faced by preservice teachers, including heavy workload, stress of teaching SENs, inadequate
teaching knowledge/skills, insufficient attention given to the SENs, and unsuccessful
social inclusion in the classroom. These elements were not reflected in the 25-item
CIMTS. Similarly, Coates and Thoresen (1976) pointed out that the sources of stress
or teacher concerns of both beginning and experienced teachers consisted of
classroom discipline, teaching knowledge/skill, interpersonal relationships with
students and colleagues, pedagogy, large class size, time constraint, financial
limitation, and insufficient resources. Only the elements of lacking resource and of
appropriate instructional strategies were represented in the CIMTS items. It is
noteworthy that question items reflecting these teacher concerns (e.g., student’s
disciplinary problems, time constraint) were initially found in the item pool. However,
most of them were removed during scale refinement for not meeting the requirements
of statistical cut-offs (e.g., low inter-item correlations, low item-total correlations).
Regarding discriminant validity, no significant correlations were found
between Self-Efficacy and four teacher concern factors (except Learning Support as
well as Curricular Design and Assessment), suggesting rather strong discriminant
validity evidence. According to Cohen and Sweredlik (2010) and Portney and
Watkins (2000), either low correlation or statistically insignificant relationship
between two measures provided evidence of discriminant validity. Although the
hypothesized negative relationship between teacher concern factors (i.e., Learning
Support; Curricular Design and Assessment) and Self-Efficacy was not found, no
correlations or weak positive correlations were still sufficient to indicate distinction
between these two constructs. Generally speaking, these six teacher concerns were
shown to be theoretically distinct from Self-Efficacy.
Evidence based on internal structure was assessed by (a) examining validity
measures of SEM model (i.e., AVE, MSV, ASV) and (b) fitting CFA-MTMM models.
Generally speaking, the former provided adequate evidence of convergent validity
and acceptable evidence of discriminant validity of the CIMTS. These results were
obvious when calculating various validity measures of SEM model.
According to the CFA-MTMM analysis, the findings provided the evidence
that the three-factor model (Model 5) outperformed the five-factor model (Model 3b)
due to its simplicity and stability. Even when Model 3b had an error message from the
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LISREL program, indicating that Model 3b might not be stable, Rigdon (1997) stated
that error message can “result from correct specification of the model, so the only
problem

is

convincing

the

program

to

stop

worrying

about

it

(http://www2.gsu.edu/~mkteer/npdmatri.html)”.
In addition, Worthe (1993) discussed "nonpositive definite martices" in depth. The
reasons of this problem included: too little information provided by the data (i.e.,
smaller sample size, smaller factor loadings, fewer observed indictor variables under a
factor), outliers/non-normalities, many parameters, empirical underidentification, and
model misspecfication. According to Worthe (1993), "only when the sample size is
increased to 300 or beyond, or with population factor loading of .90, could admissible
solutions be obtained in virtually all cases" (p. 276). Since the CFA-MTMM analysis
in the present study only involved 268 participants, the sample size was regarded as
inadequate psychometrically. Consequently, as a statistical consultant put it, the fivefactor model was in fact “near the saturation point” (M. Frisby, personal
communication, 2015, September 11). Since the CFA-MTMM is a very rigorous
method, it is sensitive to the sample size (Marsh & Gayson, 1995), particularly the
relatively small sample size in the present study.
Apart from sample size, the unsatisfactory quality of the data for the MTMM
analysis has also raised an issue: In order to retain at least 250 cases for MTMM
analysis (Marsh & Gayson, 1995) in the dissertation study, cleansing the data of the
other-rating questionnaires had not been thoroughly conducted. Thus, only the most
problematic data with obviously very strange response patterns were removed; there
was then no guarantee that the available data for MTMM analyses could be of good
quality, leading to the possibility of having unstable models.
Likewise, the issue of discriminant validity needs to be addressed. The factors
of Learning Difficulties and Learning Needs could not be distinguished in the CFAMTMM models. However, they were shown to be distinctive as indicated by meeting
the cut-off criteria of CR, AVE, ASV, MSV (please refer to section 5.3.4.1) in the
five-factor model with the sample size of 309 participants in the dissertation study.
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Chapter 6 Validation and correlates of the CIMTS (Follow-up Study)
The primary purposes of this follow-up study are to evaluate the psychometric
properties (i.e., reliability and validity) of the Concerns of the Inclusive Music
Teaching Scale (CIMTS), to use the newly developed CIMTS to measure teachers’
levels of concerns, and to examine the relationship between teachers’ concerns and
predictor variables (e.g., years of teaching experience, work engagement, and school
climate) on a sample of Primary Music teachers in Hong Kong. This chapter begins
with procedures of data collection, data screening and data cleansing, followed by
descriptive statistics of participants and statistical procedures, including factor
analysis, reliability and validity assessment, and then correlational investigation. The
results of analysis will be discussed in the last section of this chapter.
6.1 Procedures of data collection, data screening and data cleansing
There were two rounds of sampling in this follow-up study. In the first round,
a convenience sample of music teachers from both government primary schools and
aided primary schools was the target group of this study. Primary school teachers
were chosen because students with SEN are usually allocated to government or aided
school through the Primary One Admission System (EDB, 2012b, p. 10). Informed
consent would be solicited from them. A self-administrated questionnaire (Appendix
6.2), together with the informed consent form (Appendix 6.1), was sent either to the
schools where the respondents were serving by mail or delivered in person. The
participating respondents either returned the completed questionnaire in a returning
envelop by post or asked the research staff to pick it up in person. As a result, 345
respondent contacted, but only 189 (54.8%) completed and returned their
questionnaires.
Since the number of respondents was fewer than the targeted number 300, in
the second round of sampling, 205 more schools were randomly selected from 290
government and aided primary schools from all school nets in Hong Kong. These 290
schools had not been contacted for the Main Study. The principals of each randomly
selected school were contacted by mail together with an invitation letter (Appendix
6.3) as well as a single questionnaire for their approval of data collection. There were
22% (45) of schools responded positively and the 45 respondents completed and
returned their questionnaires. In short, altogether 550 questionnaires were delivered
after 2 rounds of sampling and together 43% (234) respondents completed and
returned their questionnaires. Among the 234 questionnaires returned, 10 were
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discarded. Among those 10 questionnaires, 8 respondents indicated that they had not
taught SEN students in their music lessons; the remaining 2 questionnaires contained
missing data that could not be traced back. Hence, there were 224 valid sets of
questionnaires out of the total 550 sets of returned questionnaires.
The dataset was screened for outliers, errors and missing figures before
analyses using SPSS 22 were performed. Visual inspection revealed 124 missing data
in 33 questionnaires. In order to clear up the missing data, 33 corresponding
participants were asked to answer the missing questionnaire items and returned their
answers either by fax or Whatsapp messages. As a result, no missing data were found
in the dataset.
6.2 Descriptive statistics
There were 224 in-service music teachers participating the present study,
including 207 females (92.4%) and 17 males (7.6%). The majority of them (43.8%) of
them were between 35 and 44 years old (Table 6.1). Regarding years of teaching
experience, less than one-fifth of them (18.3%) were novice teachers with less than 5
years of teaching experience. More than one-third of them (38.8%, 35.3%) had 5 to 14
years and 15 to 24 years of teaching experience respectively. Regarding music as a
major discipline, the majority of them (82.1%) had selected music as major or elective
subject during their post-secondary studies. With respect to special education training,
more than half of participants (56.7%) received training in special education.
Table 6.1 Teachers’ age, education backgrounds, and teaching experiences
Demographic Information
Gender
Male
Female
Age
24 or below
25-34
35-44
45 or above
Years of Teaching
1-4
5-14
15-24
25-34
Music as Major Discipline
Yes
No
Special Education Training
Received
Not Received
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N

(%)

17
207

7.6
92.4

9
84
98
33

(4.0)
37.5
43.8
14.7

41
87
79
17

18.3
38.8
35.3
7.6

40
184

17.9
82.1

127
97

56.7
43.3

The qualifications and training backgrounds of the participants are presented
(Table 6.2). A large number of participants had multiple qualifications. More than
one-third of them had both the Bachelor Degree (37.9%) and Postgraduate Diploma in
Education (31.1%). For those who have had special education backgrounds, more
than one-third of them (31.5%) attended workshops and seminars provided by the
schools they were serving. In addition, the majority of them (61.5%) took various
courses from the Teacher Professional Development Framework on Integrated
Education offered by the Education Bureau. Among those who took courses offered
by Education Bureau, the majority of them (27.0%) joined the Basic Courses.
Table 6.2 Multiple Response sets of Teacher Qualifications and Types of Special Education Training
Characteristics
Responses
Percent of
Cases (%)
N
(%)
Teacher Qualification
Teacher Certificate
37
9.0
16.5
Bachelor Degree
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37.9
31.1
Postgraduate Diploma in Education
128
31.1
57.1
Master Degree
89
21.6
39.7
Other
2
0.5
0.9
414
100.0
145.3
Total
Types of Special Education Training
Basic course offered by the Education Bureau
54
27.0
42.2
Advanced course offered by the Education Bureau
17
8.5
13.3
Thematic course offered by the Education Bureau
23
11.5
18.0
Special education module of initial teacher education program
29
14.5
22.7
Workshops and/or seminars held by the school
63
31.5
49.2
Other self-funded programs
14
7.0
10.9
200
100.0
156.3
Total

6.3 Instrumentation
Each participant completed a set of questionnaires, mainly consisting of a total
of six measures as well as demographic items: (a) the CIMT Scale, (b) the Sentiments,
Attitudes, and Concerns about Inclusive Education Scale Revised (SACIE-R), (c)
Revised School Environment Questionnaire (Revised SLEQ), (d) Concerns about

Integrated Education (CIE) Scale, (e) the Chinese version of Utrecht Work Engagement
Scale (UWES-C), and (f) the English version of Big Five Personality Inventory (BFI-K).

All of these six measures are in the form of summated rating scales, meaning that the
higher score represented higher level of interest being measured. In addition, no
information of validity (i.e., validity coefficients) was mentioned for the above six
measures, except the CIMTS.
Among the six measures, the Chinese version is available for the CIMT Scale,
the Sentiments, Attitudes, and Concerns about Inclusive Education Scale Revised
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(SACIE-R), and Utrecht Work Engagement Scale (UWES-C). As such, translations
were performed on the Revised School Environment Questionnaire (Revised SLEQ)
and Concerns about Integrated Education (CIE) Scale. Following Hambleton’s (2005)
instructions of test adaptation, three competent and well-experienced translators took
part in the process of translation. It was translated into Chinese and then backtranslated into English. The forward-translated version was examined and revised
before being back-translated into English. The back-translated version was compared
with the original version. Moreover, to ensure accurate estimation of internal
consistency, apart from reversing the negative scoring items, Normality test was
conducted to each of the above six measures; items not normally distributed would be
deleted. The content of each measure are described below.
6.3.1 Concerns of Inclusive Music Teaching Scale (CIMTS)
The 25 items generated from the Main Study were tested with another sample.
Specifically, 4 items were grouped under Curricular Design and Assessment, 4 items
under Training, 3 items under Resource, 8 items under Learning Obstacle, and 6 items
under Learning Support. The reliability information is reported in section 6.5.
6.3.2 Sentiments, Attitudes, and Concerns about Inclusive Education Revised
(SACIE-R) Scale
This 15-item Sentiments, Attitudes, and Concerns about Inclusive Education
Revised (SACIE-R) Scale measures pre-service teachers’ perception toward inclusive
education, using a 4-point Likert scale. Validated on 542 pre-service teachers,
SACIE-R (Forlin et al., 2011) revealed acceptable overall reliability (α = .74) and 3
factors: Sentiment (α = .75), Attitudes (α = .67) and Concerns (α = .65). In this
follow-up study, the subscale, Attitude (5 items), was adopted to assess the
discriminant validity of CIMTS while the subscale, Concerns (5 items), had been used
in the Main Study to assess the convergent validity of CIMTS. Since the internal
consistency of this subscale, Attitude, was low (α = .52), one weak reversed item was
removed to increase its reliability (α = .61).

6.3.3 The Chinese version of Revised School Environment Questionnaire
(Revised SLEQ)
This 21-item Revised School Environment Questionnaire (Johnson, Stevens,
& Zvoch, 2007) was used to measure teachers’ perceptions of school climate. All
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items were rated on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree). The overall Cronbach’s alpha of the Revised SLEQ was .90
(Johnson et al., 2007). In addition, the satisfactory reliabilities were also found among
its five factors: Collaboration (α = .82), Decision Making (α = .78), Instructional
Innovation (α = .79), Student Relations (α = .86) and School Resources (.77).
In this follow-up study, the Revised SLEQ in English was translated into
Chinese before distribution. The normality test revealed that 10 out of 21 items in the
Chinese version of the Revised SLEQ had Kurtosis value larger than 2, indicating that
the data of those 10 items were not normally distributed. Hence, those 10 items were
deleted and the remaining 11 items were to be used in subsequent analysis. These 11
items represents School Climate, selected as one of the possible predictors of teacher
concerns, to be tested in the hierarchical regression model. Moreover, the five
subscales that were generated in the original research could not be replicated in the
present study due to item reduction. The overall Cronbach’s alpha value was .71.
6.3.4 Concerns about Integrated Education (CIE) scale
Teacher’s concern about inclusive education was measured by Sharma and
Dessai’s (2002) Concerns about Integrated Education (CIE) Scale. All items were
rated on a 4-point Likert scale ranging from 1 (not concerned at all) to 4 (very
concerned). The Cronbach’s alpha values for the total CIE Scale (α = .91), Concern
about Resources (α = .82), Concern about Acceptance (α = .70), Concerns about
Academic Standard (α = .84) and Concern about Workloads (α = .74) were
satisfactory.
Following the translation procedures described above, the CIE Scale written in
English was translated into Chinese. The Chinese version of the CIE Scale used in
this follow-up study revealed satisfactory internal consistency in the overall CIE Scale
(α = .93) and its subscales: Concern about Resources (α = .86), Concern about
Acceptance (α = .71), Concerns about Academic Standard (α = .82) and Concern
about Workloads (α = .82). Thus, the CIE Scale was selected for the assessment of
convergent validity of the CIMTS in this follow-up study.
6.3.5 The Chinese Version of the Utrecht Work Engagement Scale (UWES-C)
The 9-item Chinese Version of the Utrecht Work Engagement Scale (UWES-9,
Fong & Ng, 2011) is the short form of the 17-item version of the instrument (Zhang &
Gan, 2005). This 7-point Likert scale, ranging from 0 (never) to 6 (everyday),
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measures work engagement. Work engagement was chosen as one of the possible
predictors and would be tested in the in the hierarchical regression model. The
reliability coefficients were satisfactory: total scale (α = .88), Vigor (α = .74),
Dedication (α = .77), and Absorption (α = .70). In the present study, all of the
Cronbach coefficients (.91 for the overall scale, .81 for Vigor, .81 for Dedication,
and .73 for Absorption) were higher than .70, suggesting satisfactory internal
consistency.
6.3.6 The Big Five Personality Inventory (BFI-K)
The 21-item Big Five Personality Inventory (BFI-K) (English version,
Kovaleva, Berierlein, Kemper, & Rammstedt, 2013) was one of the short forms of the
44-item Big Five Inventory (Rammstedt & John, 2007). Kovaleva et al. (2013)
claimed that “of the short scales mentioned above, the BFI-K is the most
comprehensive one and possesses the highest psychometric qualities” (p. 35). The
German version of the instrument was widely used (e.g., Allemand, Job, Christen, &
Keller, 2008; Blickle et al., 2008; Hill et al., 2013). Translated from German, the
English version of the BFI-K revealed acceptable level of internal consistency for the
Big Five, ranging from .58 for Agreeableness to .80 for Extraversion, with a mean
of .70 (Kovaleva et al., 2013).
In this follow-up study, the thesis writer selected 21 corresponding items from
the Chinese version of the 44-item BFI (Leung, Wong, Chan. & Lam, 2013). While
their validation study had no mentioning of the psychometric properties of the 44-item
BFI, they reported the internal consistency of their reduced 29-item BFI of the five
personality factors: the lowest of .69 for Agreeableness and then the highest of .81 for
Neuroticism (Leung et al., 2013). The good evidence of convergent and discriminant
validity of the reduced 29-item were indicated by the examination with multi-traitmultimethod matrix.
The participants rated each item on a 5-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree). The normality test revealed that 3 out of 21
items in the Chinese version of BFI-K had Kurtosis values larger than 2, indicating
that the data of those 3 reversed items were not normally distributed. Hence, those 3
reversed items were deleted and the remaining 18 items were used in subsequent
analysis. The Cronbach’s alphas for the Big Five in this follow-up study were: .84
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(Extraversion), .63 (Agreeableness), .74 (Conscientiousness), .84 (Neuroticism),
and .79 (Openness). The Cronbach alpha for the overall scale was .68.
6.4 Analysis
To address the three primary objectives of this follow up study, the following
analyses were conducted. First of all, Cronbach’s alpha would be calculated to
measure of internal consistency of the CIMTS. Secondly, regarding validity
assessment, evidence based on relations to other variables and evidence based on
internal structure were collected. The former was established through conducting CFA
and examining Composite Reliability (CR), Average Variance Extracted (AVE),
Maximum Shared Variance (MSV) as well as Average Shared Variance (ASV). The
latter was obtained by correlating the five concern factors of the CIMTS with other
relevant constructs as measured by various well-established scales. Thirdly, the
concern levels among the respondent music teachers were shown by the frequency
distribution. Lastly, in examining the relationship between teacher concerns and its
correlates, multiple regression analysis would be performed to regress teachers’
concerns on three types of potential predictors (i.e. demographic, personality, and
school variables).
6.5 Result
6.5.1 Confirmatory Factor Analysis (CFA)
Confirmatory factor analysis was performed using IBM SPSS AMOS 22 to
assess the replicability of the 5-factor solution obtained in the Main Study (Section
5.3.4). Figure 6.1 displays the structural model generated in the analysis. The same
cutoff criteria of the fitness indexes were previously used in the Main Study (Section
5.3.3) were also be adopted in this follow-up study. Accordingly, results from the
overall CFA revealed poor fit of the current five-factor model: CMIN/DF= 3.09,
CFI= .82, GFI= .75, TLI= .80 and RMSEA= .10 (90% CI of RMSEA= .09, .10).
According to the modification indices, the error variances E24 and E25 were
correlated because both items 012 and 013 addressed the similar concerns about SEN
students’ performance in musical instruments and singing. After taking the two error
variances into consideration, an acceptable fit of the model (Figure 6.1) was obtained
as indicated with the following indices: CMIN/Df = 2.43, CFI = .88, GFI= .81,
TLI= .86, RMSEA = .080 (90% C.I. of RMSEA =.07, .09).
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Confirmatory factor analysis was performed with IBM SPSS AMOS 22 to
assess the unidimensionality of the five concern factors of the CIMTS (Figure 6.2).
The results revealed a marginal fit of the second-order model of the 25 item-CIMTS:
CMIN/DF= 2.53, CFI= .87, GFI= .80, TLI= .85 and RMSEA= .08 (90% CI of
RMSEA= .08, .09). The second order model was presented in Figure 6.2.

Figure 6.1 The structural diagram for the five-factor model (25-item CIMTS)
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Figure 6.2 The structural diagram for the second order five-factor model (25-item
CIMTS)
6.5.2 The reliability and validity assessment of the CIMTS
The Cronbach alpha coefficient of the overall CIMTS was 0.92. The Cronbach
alpha values of its five concern factors were: Learning Support (α = .84), Learning
Obstacle (α = .88), Resource (α = .87), Training (α = .82) and Curricular Design and
Assessment (α = .84). The inter-item correlations ranged from .08 to .73 and the
corrected item-total correlation ranged from .39 to .65.
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Two types of validity evidence on the CIMTS are presented below. The first
type was evidence based on its relations to other variables. First, relationships
between the CIMTS total score and the Attitude scores of the SACIE-R were
examined. Since both of them reflect two different constructs, weak or no relationship
is expected. It was found that the CIMTS total score was positively correlated with
Attitude (r =.16, p< .05). Similarly, the Attitude scores was also correlated with two
of the concern factors, Curricular Design and Assessment (r =.19, p<.01) and
Learning Support (r =.17, p< .05). These correlations were weak (Cohen, 1988, p. 7981), suggesting that these two constructs were independent. Hence, evidence of
discriminant validity of the CIMTS was established.
Moreover, the relationship between the CIMTS overall score and the CIE
overall score was investigated. Since music teachers’ concerns about teaching in
inclusive settings as measured by CIMTS were similar to the concerns about
integration education as measured by CIE, the positive correlation between the two
constructs is expected. It was found that the CIMTS total score was positively
correlated with the CIE total score (r = .20, p<.01) (Figure 6.3). Likewise, positive
correlations were also found between the CIE total score and the scores of the three
concern factors of the CIMTS: Training (r =.16, p<.05), Resource (r = .26, p<.01),
and Learning Support (r =.15, p<.05). Since the positive correlations were small
despite their reaching the levels of significance (Cohen, 1988, p. 79-81; Pallant, 2007),
evidence on convergent validity of the CIMTS was not strongly established.
The second type was evidence based on internal structure. Convergent and
discriminant validity that were based on internal structure could be estimated through
examining Composite Reliability (CR), Average Variance Extracted (AVE),
Maximum Shared Variance (MSV), and Average Shared Variance (ASV). These
indicators were generated (Table 6.4) from the 5-factor model of the CIMTS (Section
6.5.1).
Regarding convergent validity, CR values of all factors were greater than .7
and the CR value of each factor were larger than its corresponding AVE value. All the
AVE values were larger than .50. Hence, the CIMTS had strong evidence of
convergent validity based on the internal structure. Regarding discriminant validity,
although AVE was larger than ASV for all five factors, AVE was greater than MSV for
only three factors (Curricular Design and Assessment, Resource, and Learning
Obstacle) but smaller than MSV in two factors (Training and Learning support),
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suggesting that these two factors were not distinguished clearly. As shown, not very
strong evidence on discriminant validity of the CIMTS was found.
6.5.3 The levels of concern of music teachers in Hong Kong using the CIMTS
The main purpose of the CIMTS is to measure primary school music teachers’
levels of concern about inclusive music teaching and about teaching students with
special educational needs. The mean scores of the five concern factors (composite
score) were calculated and arranged in descending order: Resource (M = 3.64, SD
= .78), Obstacle (M = 3.51, SD = .62), Curricular Design and Assessment (M = 3.50,
SD = .63), Training (M = 3.37, SD = .73), and Learning Support (M = 3.28, SD = .65).
The overall mean score of the CIMTS was 3.45.
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Table 6.3 Correlations among CIMTS factors, CIE factors, work engagement factors, personality factors and School Climate
Measures
ASSES
TRAIN
RESOU
OBSTA
SUPPO
CIE
RESOUR
ACCEP
ACADE
WORKL
VIGOR
DEDIC
ABSOR
EXTRA
AGREE
CONSC
NEURO
OPENN
SCLIM
ATTIT

CIMTS
CIMTS

ASSES

TRAIN

CIE
RESOU

OBSTA

UWES
SUPPO
CIE

BFI-K
RESOUR
ACCEP

RSLEQ
ACADE
WORKL

VIGOR

DEDIC

ABSOR

EXTRA

AGREE

CONSC

NEURO

OPENN

SCLIM

.76**
.74**
.52**
.76**
.85**
.20**
.18**
.20**
.09
.21**
.08
.08
.08
.08
.10
.14*
.02
.26**
.22**
.16*

.66**
.28**
.39**
.62**
.11
.08
.16*
.01
.13
.18**
.16*
.16*
.06
.18**
.16*
-.004
.28**
.14*
.19**

.30**
.25**
.67**
.16*
.16*
.16*
.07
.15*
.16*
.12
.17*
.06
.07
.08
.08
.21**
.20**
.10

.32**
.24**
.26*
.26**
.21**
.19**
.26**
-.05
-.01
-.10
.06
.08
.11
.00
.18**
-.10
-.03

.50**
.11
.10
.10
.07
.11
-.04
.01
-.05
.04
.06
.06
-.06
.13
.12
.11

.15*
.12
.17*
.03
.19**
.08
.07
.14*
.07
.03
.13*
.09
.21**
.22**
.17*

.73**
.64**
.68**
.05
.07
.15*
.14*
.12
.13
.10
.17**
-.07
-.10

.72**
-.11
-.07
.02
.07
.09
.12
.19**
.14*
-.12
-.14*

.85**
.67**
.13
.04
.17*
-.27**
.30**
.14*
.05

.69**
.24**
.07
.19**
-.29**
.40**
.15
.05

.21**
-.01
.18**
-.12
24**
.07
.14*

.08
.22**
-.26**
.30**
-.03
-.01

.34**
-.15*
.26**
.01
.02

-.15*
.37**
-.01
.10

-.18**
-.10
.28**

.07
.02

.12

.88**
.85**
.85**
.88**
-.03
-.002
.10
.13
.14*
.13
.17**
.19**
-.09
-.07

.58**
.65**
.05
.07
.21**
.12
.13
.05
.15*
.13
-.04
.05

-.06
-.04
.01
.12
.13
.15*
.16*
.22**
-.08
-.06

Note: ASSESS = Curricular Design and Assessment; TRAIN = Training; RESOU = Resource; OBSTA = Learning Obstacle; SUPPO = Learning Support; CIE = CIE (total
score); RESOUR =Resource; ACCEP = Acceptance; ACADE = Academic Standards; WORKL = Workload; VIGOR =Vigor; DEDIC = Dedication; ABSOR = Absorption;
EXTRA = Extraversion; AGREE = Agreeableness; CONSC =Conscientiousness; NEURO = Neuroticism; OPENN = Openness; SLIM = School Climate; ATTIT = Attitud
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Table 6.4 Convergent and Discriminant validities assessment for the 25-item CIMTS
(five factors)
Assessment
Training
Resource
Obstacle
Support

CR

AVE

MSV

ASV

.84
.83

.57
.55

.56
.62

.35
.34

.88
.87
.84

.74
.54C
.53

.11
.32
.62

.09
.17
.39

6.5.4 The correlates of the teacher concerns as measured by CIMTS
Hierarchical multiple regression with three blocks was performed to examine
the influence of the demographic variables (i.e., years of teaching and training
background), psychological variables (i.e., work engagement factors and personality
types), and school climate on teacher concerns regarding inclusive music teaching.
Hierarchical multiple regression was used to identify the statistically significant
predictors (Keith, 2006).
Preliminary analyses were performed to ensure that the assumptions of
multiple regression were met (Pallant, 2007). As mentioned in Section 6.3, Normality
tests were performed on the six measures to ensure all the items to be used were
normally distributed. Collinearity statistics revealed that the tolerance values for all
the predicators were above .10 (i.e. ranged from .22 to .99), suggesting that the
regression model was not threatened by multicollinearity.
The Music teachers’ training background (i.e., whether having received special
education training or not) was coded as a dummy variable (1 = with special education
training), together with years of teaching, were entered in Block 1, explaining 2% of
the variance in teacher concerns (CIMTS). After entering the psychological measures
(i.e., 3 work engagement factors (UWES-C) and 5 personality factors (BFI-K)) in
Block 2, the total variance explained by the model as a whole was 9%, F (10, 213) =
2.08. p < .05. The two psychological measures explained an additional 7% of the
variance in teacher concerns after music teachers’ training background and years of
teaching were controlled (R squared change =.07, F change (8, 213) = 2.15, p < .05).
In Block 3 of regression, the final step, the school environment variable (i.e. school
climate) was entered. Adding school environment variable would increase the
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explained variance to a total of 12% (F (11, 212) = 2.57). The school environment
variable explained an additional 3% of the variance in teacher concerns after the
demographic and psychological variables were controlled (R squared change = .03, F
change (1, 212) = 6.82, p = .01).
Eleven directional hypotheses were tested in the hierarchical regression
models, with teacher concerns as the criterion variable and the 9 demographic,
personality, and school variables as predictors. It was hypothesized that teacher
concerns was positively related to each of the demographic predictors (i.e., years of
teaching experience and received special education training) when the effects of the
other predictors were controlled. It was also hypothesized that teacher concerns was
positively

related

to

4

personality

factors

(i.e.,

Openness-to-Experience,

Agreeableness, Conscientiousness, and Extraversion) and negatively to Neuroticism
when the effects of other predictors were controlled. Furthermore, it was hypothesized
that teacher concerns was positively related to 3 factors of work engagement (i.e.,
Vigor, Dedication, and Absorption) when the effects of other predictors were
controlled. Lastly, it was hypothesized that teacher concerns was positively related to
School Climate when the effects of other predictors were controlled.
As shown in Table 6.5, all the hypotheses were not supported except
hypotheses about Openness-to-Experience and School Climate. In Model 3, only
Openness-to-Experience (beta =.24, p < .01) and School Climate (beta = .17, p = .01)
were statistically significant; Openness-to-Experience had a higher beta value (Table
6.6). While both of them were positively correlated with the level of teacher concerns,
Openness revealed slightly stronger correlation with teacher concerns than School
Climate. Moreover, Cohen’s effect size value (f2 = .13) indicated that the strength of
both relationships were close to moderate (Cohen, 1992).
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Table 6.5 Hypotheses tested in the hierarchal multiple regression model
Criterion variable
1
2
3
4
5
6
7
8
9
10
11

Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)
Teacher concerns
(CIMTS overall scores)

Predictor

Hypothesized relationship

Results (supported/not supported)

Years of teaching experience

Positive

Not supported

Received special education training

Positive

Not supported

Vigor

Positive

Not supported

Dedication

Positive

Not supported

Absorption

Positive

Not supported

Openness-to-Experience

Positive

Supported

Agreeableness

Positive

Not supported

Conscientiousness

Positive

Not supported

Extraversion

Positive

Not supported

Neuroticism

Negative

Not supported

School Climate

Positive

Supported
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Table 6.6 Summery results of hierarchical regression for variables predicting teacher concerns
B

Block 1
Standard
error of B

Beta

B

Block 2
Standard
error of B

Beta

B

Block 3
Standard
error of B

Beta

-.113
-.004

.067
.004

-.113
-.056

-.096
-.004

.067
.004

-.096
-.060

-1.03
-.003

.066
.004

-.103
-.041

Work Engagement variables
Vigor
Dedication
Absorption

.023
-.037
.012

.064
.072
.043

.046
-.071
.027

.018
-.048
.016

.064
.071
.042

.037
-.092
.036

Personality factors
Extraversion
Agreeableness
Conscientiousness
Neuroticism
Openness

.004
.029
.048
.046
.215

.044
.078
.072
.040
.068

.007
.026
.050
.083
.246***

.012
.029
.054
.053
.208

.044
.077
.071
.039
.067

.019
.026
.055
.096
.239***

.216

.083

.173**

Variable
Demographic variables
Special Education Training
Years of teaching

School Environment variable
School Climate
R2
∆R2
∆F

.02
.02
1.75

.09
.07
2.15*
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.12
.03
6.82**

6.6 Discussion
6.6.1 Reliability and validity assessment
This follow-up study was conducted with three purposes: examine the
psychometric properties of Concerns of Inclusive Music Teaching Scale (CIMTS),
measure teacher concerns of the in-service music teachers with the use of the CIMTS,
and explore the relationships between teacher concerns as measured by the CIMTS
and demographic, psychological and environmental variables.
The result of confirmatory factor analysis has confirmed the five-factor
structure (Learning Support, Learning Obstacle, Resource, Training, and Curricular
Design and Assessment) reported in the Main Study. The CIMTS has also
demonstrated satisfactory internal consistency with the sample of in-service music
teachers serving in inclusive settings. Moreover, adequate convergent validity was
found according to the validity evidence based on internal structure (e.g. composite
reliability larger than .7), but not evidence based relations with other variables (i.e.
statistically significant but small correlations). On the other hand, strong discriminant
validity was found according to the validity evidence based on relations to other
variables (i.e. statistically significant and small correlation), but not evidence based on
internal structure (e.g. the MSV values larger than AVE values in Learning Support
and Training). Taken together, the findings showed acceptable levels of convergent
validity as well as discriminant validity for the CIMTS and its five subscales. To
accurately assess the convergent validity of the CIMTS, alternative measures of
construct should be selected to establish the validity evidence based on relations. For
example, Attitudes Toward Inclusion in Africa Scale (ATIAS, Agbenyega, Deppeler &
Harvey, 2005) could be chosen to correlate with the CIMTS since the ATIAS had
been selected to examine teachers’ attitude and concerns of inclusive education in
Ghana (Agbenyega, 2007). To improve discriminant validity according to evidence
based on internal structure, in addition to increasing sample size, the CIMTS items
should be carefully reviewed for refinement. Inclusion of relevant items should also
be considered.
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6.6.2 Measurement of teacher concerns of in-service music teachers in Hong
Kong
The second aim of the present study is to measure teacher concerns of the inservice music teachers with the use of the CIMTS. It was found that Resource was the
highest teacher concern among in-service music teachers in Hong Kong. Researchers
have recognized resources as a critical component of successful inclusion program
(UNESCO, 2008; Westwood, 2013). In fact, resources, especially financial resources
and manpower, have been a common concern in the implementation of inclusive
policy in many places, such as South Korea (Kim, 2014), Taiwan (Wu-Tien, 2007),
Serbia (Rajovic & Jovanovic, 2013), Bangladesh (Sharma, Deppeler, & Ahsan, 2012),
China (Deng & PoonMcBrayer, 2012), Arab region (Amr, 2011), Spain (Chiner &
Cardona, 2013) and Ireland (Watson, 2009). There is no exception to Hong Kong.
In Hong Kong, successful inclusion required multiple modifications in
instructional scheme, assessment and school support (Sin, 2010). However, some
principals, professional and teachers were lack of knowledge to access resources (e.g.
extra funding and assistance from Special School Resource Centres (SSRC)) provided
by government to support inclusive education (EOC, 2012). Furthermore, fights for
financial and human resources have brought about the “political struggle between
schools and the government” (Sin, 2010, p. 76).
Since the funding for school is dependent on the numbers of SEN students
allocated, the amount of funding delivered to a school, according to principals, is
fluctuating. As a result, schools are not able to employ their teachers, psychologists,
or social workers on a long-term basis (Poon-McBrayer & Wong, 2013). Inclusive
music teaching is unavoidable to meet these challenges. Since in-service music
teachers serving in mainstream schools generally are lack of adequate professional
knowledge to cater for the needs of SEN student (Wong & Chik, 2015a), it is difficult
for a mainstream school, with limited resource, to recruit a music teacher with
qualified inclusive education training. In addition, resources allocated to schools is
utilized to assist SEN student’s learning of core subjects (e.g. Chinese Language).
Since music is one of the non-core subjects, inclusive music teaching/learning cannot
benefit from the governmental resources allocated to schools (Wong & Chik, 2015b).
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6.6.3 Correlates of teacher concerns.
The third aim of the present study is to explore the relationships between
teacher concerns as measured by the CIMTS and a number of demographic,
psychological and environmental variables. Results of the hierarchical multiple
regression

model

suggested

that,

as

hypothesized,

Openness-to-Experience

(psychological) and School Climate (environmental) were positively related to teacher
concerns. Both of them were significant predictors, with medium effect size in terms
of explained variance.
Music educators tended to score high on this personality dimension since
Openness-to-Experience was closely associated with music-related behavior (Cevik,
2011; Rentfrow & Gosling, 2003). Why was Openness-to-Experience significantly
related to teacher concerns among music teachers? Music teachers who were open to
experience would be more interested to learn. A widely cited meta-analytic study on
job performance and personality (Barrick & Mount, 1991) showed that Openness-toExperience was a significant predictor of learning proficiency, suggesting that an open
person was positive towards training and would be more willing to learn. Since
CIMTS is task-oriented with emphasis on professional knowledge (e.g., know-how),
it implies the need, if not the concerns, for professional development of in-service
music teachers.
In fact, music teachers tended to express their concerns more explicitly. It was
found that Openness-to-Experience was positively related to Voice (r = .33, p <.01)
(Cetin, 2013). Voice was defined as “the discretionary communication of ideas,
suggestions, concerns, or opinions about work-related issues with the intent to
improve organizational or unit functioning” (Cetin, 2013, p. 1710). The positive
correlation between Openness-to-Experience and Voice suggests that individuals with
this personality trait tend to voice out their concerns even when their voices are
different from the voices of the mainstream.
School Climate was another significant predictor of teacher concerns. The
present study discovered a positive relationship between teacher concerns and school
climate, as measured by the Revised SLEQ (Johnson et al., 2007). The Revised SLEQ
question items used in the present study mostly describe positive aspects of school
climate (e.g., good student relations, encouraged renovations and collaboration). The
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positive relationship between teacher concerns and school climate implies that
inclusive music teachers tended to express their concerns despite working in relatively
satisfactory working environments.
One explanation is that the nature of the teacher concerns as measured by the
CIIMTS reflects more than teacher stress or challenges/barriers of inclusion. As
described in Chapter 2, teacher concerns focus on anticipation of change rather than
mere difficulties or problems. This anticipation would also appear in positive working
environments. Since good working environments provide better conditions for
facilitating changes, therefore teachers working in these environments would possibly
develop more concerns, especially those that have much impact on students’ learning.
Other research findings seem to have suggested otherwise. School climate
(e.g., supportive leadership, encouraged renovations and collaboration), together with
teacher efficacy and training, were associated with teachers’ positive attitude toward
inclusion (Weisel & Dror, 2006). When these environmental conditions are
unavailable, inclusive teaching would be hindered (Weisel & Dror, 2006). Hence,
teachers working under these conditions, would raise their concerns when they find it
difficult to implement inclusion (O'Toole & Burke, 2013). In fact, Fuller (1971) did
suggest that teachers would develop more self-concerns, especially those related to
self-adequacy in adverse working environments.
To further elaborate on the relations between teacher concerns and school
environment, Fuller (1974) suggested that a new environment (e.g., educational
innovation), not necessarily adverse, could also arouse teachers’ concerns. In other
words, when teachers experience uncertainty or unfamiliarity in a new environment,
positive teacher concerns could still occur (e.g., explore available resources & new
teaching methods). At present, the majority of primary school teachers have not been
familiar with the policy of inclusive education in Hong Kong (EOC, 2012) and they
have not been well prepared for inclusive education (Ho, 2012). Participants in the
present study wanted to better equip themselves and to obtain adequate support and
resources so that their teaching could be improved. It is possible that the more
inclusive music teachers perceive the need to adapt at work, the higher the level of
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concerns they tend to express. Even when the relationship between school climate and
teacher concerns was weak, it was still positive and significant.
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Chapter 7 Conclusion
This chapter summarizes the major findings of the present study. It also
discusses the contributions and limitations of the study. Finally, implications and
recommendations for further study are suggested.
7.1 Major results of the present study
7.1.1 The construction of the CIMTS
After going through the process of scale development, the 25-item Music
Teachers’ Concerns about Inclusive Music Teaching Scale (CIMTS), composing of
six concern factors: Learning Support, Learning Difficulties, Learning Needs,
Resource, Training, as well as Curricular Design and Assessment, was developed. It
was appropriate to sum up a total score representing the overall concern. The overall
reliability was satisfactory.
This CIMTS is a psychometrically sound instrument. In addition to
satisfactory reliabilities, four types of evidence of validity were found in the process
of scale development and validation. Expert review and debriefing after pilot studies
had demonstrated evidence based on test content and evidence based on response
process.
In the Main Study, discriminant validity was revealed by correlations between
teacher concerns with stress, general concern of inclusive education, and self-efficacy;
evidence based on relations to other variables was established. CFA-MTMM analysis
indicated that the five-factor model outperformed the six-factor model (i.e. Learning
Difficulties and Learning Needs already combined into one single factor, Learning
Obstacle). Evidence based on internal structure of the five-factor model was
established with acceptable convergent validity and discriminant validity. After
validation, the CIMTS is found to be composed of five concern factors (i.e., Learning
Support, Learning Obstacle, Resource, Training as well as Curricular Design and
Assessment), all with satisfactory reliabilities.
In the Follow-up Study, the 5-factor model was successfully replicated with a
relatively smaller sample. Two types of validity evidence (convergent and
discriminant) were established. Regarding convergent validity, strong evidence based
on internal structure was found, but not with evidence based on relations to other
variables. Regarding discriminant validity, strong evidence based on relations to other
variables was found, but not with internal structure. Moreover, the internal
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consistency of the overall CIMTS and each of the five concern factors was
satisfactory.
7.1.2 The correlates of the teacher concerns
Resource was shown to be the highest concern about inclusive music teaching,
followed by Learning Obstacle, Curricular Design and Assessment, Training, and
Learning Support. Moreover, the hierarchical multiple regression model indicated that
Openness-to-Experience (one of the personality factors) and School Climate (school
variable) were the strongest predictors of music teachers’ overall scores on the
CIMTS.
7.2 Limitations and Recommendation
Several methodological limitations of the study were encountered in scale
development, validation and correlation of the CIMTS.
7.2.1 Content of the CIMTS
The adequacy of the question items covered by the existing factors needs to be
further elaborated. More question items could be added to each factor, particularly to
those with very few items. While researchers so far have no consensus about the
optimal number of items needed per factor, recommendation of at least 3 to 4 items
per factor has been widely accepted (Hairs et al., 2010; Marsh, Hau, Balla, & Grayson,
1998). Hence, researchers generally prefer more items to represent comprehensively
the content domain of a factor, to have higher level of reliability, and to generate a
proper solution of a measurement model (Hoyle, 1999). In view of this, three concern
factors (i.e., Resource, Curricular Design and Assessment, as well as Training) of the
CIMTS seem to cover a minimum number of items. Further examination about the
content domain reflected by each factor is needed.
Moreover, items about concerns of social inclusion and difficulties of
distinguishing SEN students’ behavioral characteristics are missing in the final
version of the CIMTS although they were once mentioned by the interviewees and
there were corresponding items in the initial pool addressing these two concerns. As
discussed in Section 4.1, social inclusion and SEN students’ behavioral issues were
commonly addressed in other measurement tools (Concerns about Integrated
Education (CIE) Scale, Sharma & Desai, 2002), the inclusion of these items into the
CIMTS is indeed necessary. A recently published government-funded survey
indicated that most SEN students in Hong Kong have not yet benefited from inclusive

183

education and they still perceived themselves as both academically and socially
disadvantaged in schools (EOC, 2012).
7.2.2 Validity
Regarding validity, three issues are addressed. Firstly, the present study did not
collect evidence on consequential validity to support beneficial purposes of the scale
in both the Main and Follow-up Studies. Consequential validity could be established
if an interview with few respondents was conducted afterwards.
Secondly, in both the Main and Follow-up Studies, relatively weak convergent
validity was established according to the evidence based on relations to other
variables (i.e., measured by SACIE-R (Forlin et al., 2011) and CIE (Sharma & Desai,
2002)). Thus, music teachers’ concerns about inclusive music teaching were weakly
related to Concern about Inclusive Education (Main Study) and Concern about
Integrated Education (Follow-up Study). Since inclusive music teaching concerns
reflected in the CIMTS were more task-oriented and pedagogically oriented than
those two measures (i.e., SACIE-R; CIE), similar inventories that emphasize
instructional strategies should be chosen for correlational examination in future
validation (Copfer & Specht, 2014).
Thirdly, as a result of the small sample size, the validity of the CIMTS is not
comprehensively assessed using both SEM indicators (i.e., CR, AVE, ASV, MSV)
and CFA-MTMM analysis. The impact of inadequate sample size is especially
obvious in the SEM indicators. For example, all SEM indicators reached the cutoff
points in the 5-factor model with 309 participants in the Main Study (Section 5.3.4.1),
but not with 244 participants in the Follow-up Study (Section 6.5.3). Hence, the
CIMTS showed strong evidence of discriminant validity in the Main Study but
showed less strong evidence in the Follow-Up study. In addition, regarding CFAMTMM modeling (Section 5.3.4.1), as a result of small sample size, all the 5-factor
models were unstable, being ‘not positive definite’.
On the other hand, alternative CFA-MTMM models could not be established
because the number of method factors is limited. Since only two methods (i.e. selfreport and other-rating) were used, the correlated uniqueness model could not be
established to assess validity (e.g. Hill & Hughes, 2007). Brown (2006) further
elaborated that “in order for the correlated uniqueness model to be identified, there
must be at least two traits (T) and three methods (M)” (p. 220). When one more
method factor in other-rating (e.g. supervisors) is added, validity may be measured
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more accurately. It is because CFA-MTMM modeling can work more effectively with
multiple traits and multiple methods, with at least three methods and three traits
(Marsh & Grayson, 1995).
7.2.3 Sampling
Inadequate sample size is another limitation. The sample size of the main
study (i.e. N = 309, Chapter 5) barely reached the requirement of EFA (i.e. at least
300 for good performance, Section 3.3.1.1). Even though the CFA models were
successfully established but the more complicated CFA-MTMM models were
unstable. It was really difficult for the author to obtain a large sample in both main
and follow-up studies even though all the schools on the school list were contacted in
both studies. It was after waiting for eight to nine months that enough completed
questionnaires for the main study were returned. Statistical analyses for the main
study were then conducted. With the time constraint, the author exhausted the
possible adequate sample for follow-up study. After two rounds of sampling, the
sample size of the follow-up study (i.e. N = 224, Chapter 6) had reached the minimum
level for EFA (i.e. 200 for fair performance, Section 3.3.1.1). Consequently, with
modification, the CFA model was built (Section 6.4.1).
The sampling for the follow-up study was not randomized. Convenience
sample was involved in the first round of sampling. It was because the author could
not afford prolonged waiting and had to obtain enough number of samples for
statistical analyses as soon as possible. The second round of sampling was relatively
randomized as targeted schools were randomly selected among schools not involved
in the main study previously. Problematic sampling is one of the limitations.
7.3 Contribution
The present study aims at developing a scale, namely the CIMTS, to measure
music teachers’ concerns of inclusive teaching. The development of this theory-based
and indigenous scale has filled the research gap in the literature in the field of music
education and inclusive education since a subject-specific (e.g., music) measurement
tool that addresses inclusive education is lacking.
Subject-specific instrument tool is necessary because subject specific teach
concerns to be measured reflect uniqueness of subject content. Non-subject-specific
instrument fail to assess any pedagogical-related or curricular-related concerns of
inclusive music teachers, for example, teaching SEN students to listen, compose and
perform. For example, Item 15: “I am concerned: that SEN students cannot use
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musical notes to record musical composition”. The subject-specific essence of the
CIMTS should be maintained because, as Elliot (1995, p. 241) point out: “Music is
distinctly different from scholastic subjects, it would be imprudent to assume from the
outset that the curriculum-making procedures commonly used in science, history, or
mathematics education are automatically appropriate for music education”. Elliot
(1995) continued, “Musicianship (and the knowledge involved in every other kind of
artistic pursuit) is domain specific” (p. 250). The second reason is practical
consideration. Music teachers who participated in the study usually teach other
subjects as well. I need to specify what I intend to measure, or remind them they are
dealing with music, not other subjects.
The CIMTS is a subject-specific measurement tool to assess concerns of
inclusive music teaching. Therefore the CIMTS is different from other scales that aim
to investigate merely general opinions on inclusive education (e.g., Attitudes Toward
Inclusion in Africa Scale (ATIAS), Agbenyega, 2007) or teaching concerns of
inclusive education in general (e.g. Concerns about Integrated Education (CIE) scale,
Sharma & Desai, 2002). The primary respondents of the CIMTS are music teachers
with experiences in teaching SEN students instead of teachers in general. Especially,
there are question items addressing SEN students’ learning difficulties in music, such
as listening, composition, and performing.
Moreover, the CIMTS, developed in accordance to Fuller’s Teacher Concern
Model (TCM, 1971), is a theory-driven scale. Closely adhered to the guidelines of
scale development, teacher concerns of inclusive music teacher, the construct being
measured by the CIMTS, has to be grounded on an existing theory. Thus, unlike other
instruments that measure inclusive teacher concerns in the field of inclusive education
(SACIE-R, Forllin et al., 2011; CIES, Sharma & Dessai, 2002), the CIMTS provides
clear definition of teacher concerns based on Fuller’s theoretical framework.
Moreover, the five concern factors of CIMTS are closely related to Fuller’s (1971)
typology of teacher concerns (i.e. self concern, task concern and impact concern).
More importantly, the relatively task-oriented and academic-focused teacher concerns,
measured by the CIMTS, are different from what is measured by other teacher
concern instruments in the field of inclusive education. Thus, the development of the
CIMTS helps to broaden the conceptual understanding of teacher concerns in the field
of inclusive education.
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In addition, the CIMTS is an indigenous scale that reflects not only teacher
concerns among inclusive music teachers, but also current practice of inclusive
education (Sin, 2010; Wong, D., 2002; Wong, K., 2002; Wong, Pearson, & Lo, 2004).
Before this dissertation study, there was paucity of research investigating inclusive
music teaching since the implementation of the inclusive education policy in 2001.
This single research study is compatible with a former large survey (Curriculum
Development Department, 1998) and moreover will provide more updated
information on music teacher concerns in Hong Kong. In particular, in the process of
scale development, data on inclusive music teachers’ needs and demands were
collected. Their concerns represent the voices of other general education teachers
working in the inclusive settings in Hong Kong. As shown by Poon-McBrayer (2004),
elitism, negative school culture as well as teacher attitude, limited teaching trainings
and mismatching of resource allocation have hindered inclusive education
implementation. Even though the Hong Kong government has been criticized of being
unprepared to practice inclusive education, she has continued to support inclusive
education (Poon-McBrayer, 2014). In addition to provide financial incentive to
individual schools, and respond to the needs of inclusive teachers, the Hong Kong
government has established resource centers, provided school guidelines (i.e. Index
for Inclusion), and has provided relevant teacher trainings. As a result, the influence
of barriers of inclusion at the early stage of implementation was subsided though not
eliminated. The voices of music teachers teaching in inclusive music classes called for
continuing effort to sustain inclusive practice.
On the other hand, the CIMTS could be used to study the relationships between
teacher concerns and its possible correlates. In this dissertation study, the overall
teacher concerns, measured by the CIMTS, was found to be related to Openness-toExperience and School Climate, with medium effect size. This finding does contribute
to the scarce literature in these areas since correlates of teacher concerns were seldom
explored (Chen, 1999).
7.4 Implication
Regarding administrators and policy makers, the CIMTS was developed to
arouse teacher concerns among music teachers serving in inclusive settings. Policy
makers and school leaders should therefore address in-service music teachers’
concerns. The Follow-up Study has indicated that Resource is the highest concern,
followed by Learning Obstacle, Curricular Design and Assessment, Training and
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Learning Support. These findings imply that music teachers are in urgent need of both
human resource and school support in inclusive music teaching (Wong & Chik,
2015b). Apart from providing short-term in-service training, the government could
also strengthen incorporate inclusive education training in current teacher training
programs. School personnel could allocate more resources to inclusive music teaching
to cater for the needs of SEN students.
In addition, the present study provides useful references for addressing the issue
of music teaching in inclusive education as well as the baseline data for designing
professional development program to fulfill music teachers’ teaching needs. For
instance, when music teachers are concerned with ability assessment of SEN students,
they actually expect to learn the know-hows from the training programs that could
address their demands. Educators and curriculum developers may consider providing
the knowledge content of inclusive music teaching to address music teachers’
concerns in various training programs. For frontline music teachers, they have
opportunities to introspect their teaching practices and therefore their concerns could
be more easily identified. As mentioned in Section 4.2.2 (Pilot study 1 of the CIMTS),
completion of a CIMTS questionnaire provides an opportunity for a participant to
review one’s teaching practice. Teachers may change their teaching of music after
they shared their teacher concerns with others (Fuller, 1971).
For the scale developers, the issue of transferability should be addressed. The
CIMTS could be adapted to other subjects easily. First, there are 3 rather generic
items (i.e. item 5, 19, and 22) that could be directly applied in other inclusive subject
teachings. They address concerns of on-job training, assistance to SEN students in
group activities, and modification of curriculum. Second, when examining the items
closely, it was found that the subject-specific items could be easily turned into rather
general items relevant to any subject teaching in inclusive setting when words/phrases
of indicating music subject were deleted and/or replaced by the subject being taught.
For example, item 1 reads: “I am concerned: “about how to upgrade the abilities of
SEN students in music learning”. In fact, with more than 80% of the items are written
in this way, I can remove or replace the word “music” of on an item with another
inclusive subject “Chinese”. For example, item 1 could be reworded as “I am
concerned: “about how to upgrade the abilities of SEN students in (Chinese) learning”
etc.
In order to balance subject-specificity and generalizability of CIMTS, I will set
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up subscales separately for music-specific items and generic items when I revise the
CIMTS in future. I could change the wordings of some items, making them look more
general and applicable to any inclusive subject teaching. I may also include new items
to serve the similar purpose. In addition, the CIMTS could be used in Chinese society
(e.g. Macau) with similar curriculum. With modification, the CIMTS could be
validated with music teachers in PRC and Singapore in future. Since the CIMTS was
developed with Hong Kong primary music teachers, this will lay a foundation for
future development of CIMTS with music teachers in pre- and secondary schools.
Psychometrically speaking, the CIMTS should be extended to broaden its
content domain. It can be done with re-validating the existing 25-item CIMTS with a
larger sample (i.e. N > 300) with Rasch model, an alternative scale development
and/or validation method (Yan, 2010; Yan & Bond, 2011). The traditional
psychometric methods (i.e. EFA and CFA) have been criticized to be unable to
produce a relatively stable factor structure across various samples. The Rasch model,
however, is able to solve the problem of instability by sticking to invariant
measurement (Yan & Mok, 2012, p. 273). Nevertheless, more valid and meaningful
items could be added in the process of future validation of the CIMTS, such as items
relating to pedagogical practice and theory.
In addition, among all the correlates being examined, only Open-to-Experience
and School Climate were shown to be significant predictors in the Hierarchical
Regression Model. In other words, teacher concerns were found to be unrelated to
work-engagement, special education training, years of teaching experience and other
personality factors. Further exploration with other correlates is needed, such as
teacher anxiety and teacher efficacy, as had mentioned in the literature review.
Moreover, the correlation between teacher concerns and various predictors needs
to be further examined. The present study fails to support all the eleven hypotheses
when overall teacher concerns score was selected to correlate with predictor variables.
Further analyses should involve correlations between individual concern factors (e.g.
learning support, resource, training etc.) with predictors.
Likewise, while teacher training and years of teaching experience were found to
be unrelated to teacher concerns, the possible impact of these two demographic
variables on the level of teacher concerns could be further studied. Comparison of the
CIMTS scores and its subscale scores of teachers with and without special education
training could also be considered. Similarly, the potential impact of years of teaching
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on the levels of concern as measured by the CIMTS could be explored.
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Appendix 4.1 Invitation letter
APPENDICES
致： __________學校
___________校長：
本人是香港浸會大學教育學系副教授，專長於音樂教師教育。本年度榮
獲香港特區政府大學教育資助委員會「優配研究金」資助，進行一項
「探討香港小學音樂教師對實行融合教育的音樂課堂所關注的事項」的
研究。這研究計劃之目的是希望藉探討香港小學音樂教師對實行融合教
育的音樂課堂所關注的事項，讓各界關注香港小學音樂教師對實行融合
教育的音樂課堂的意見及所需的專業支援。本研究對香港的小學教育、
融合教育及音樂教育方面的發展將有深遠的意義。
本研究需要於 2011 年 11 月期間訪問九龍城區 41 校網內每間官立及津貼
小學的一名音樂科教師。現誠邀 貴校的任何一位音樂科教師接受一個約
一小時的錄音訪問。訪問內容主要針對小學音樂教師對實行融合教育的
音樂課堂所關注的事項。受訪教師任職學校的資料及其個人資料都將被
保密及不會在研究報告或以任何途徑顯示。訪問錄音及有關檔案將於研
究結束後銷毀。
如蒙協助，請讓願意接受訪問的教師填上附件的覆函，以便安排進行訪
問。如欲進一步瞭解本研究的背景及目的，請參看附件的研究撮要。如
對 本 研 究 有 任 何 查 詢 ， 請 電 郵 至 marina@hkbu.edu.hk， 或 致 電
34115786 與本人聯絡。
期盼早函回覆。
香港浸會大學
教育學系副教授
(簽 名)

王偉儀博士謹啟
2011 年 10 月 13 日
附件：
1 . 研 究 撮要
2 . 參 與 訪問之 回函
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致： __________學校音樂科老師
本人是香港浸會大學教育學系副教授，專長於音樂教師教育。本年度榮
獲香港特區政府大學教育資助委員會「優配研究金」資助，進行一項
「探討香港小學音樂教師對實行融合教育的音樂課堂所關注的事項」的
研究。這研究計劃之目的是希望藉探討香港小學音樂教師對實行融合教
育的音樂課堂所關注的事項，讓各界關注香港小學音樂教師對實行融合
教育的音樂課堂的意見及所需的專業支援。本研究對香港的小學教育、
融合教育及音樂教育方面的發展將有深遠的意義。
本研究需要於 2011 年 11 月期間訪問九龍城區 41 校網內每間官立及津貼
小學的一名音樂科教師。現誠邀您接受一個約一小時的錄音訪問。訪問
內容主要針對小學音樂教師對實行融合教育的音樂課堂所關注的事項。
您所任職學校的資料及您的個人資料都將被保密及不會在研究報告或以
任何途徑顯示。本人將於訪問後的一個月內把錄音訪問原稿整理妥當讓
您檢閱作實。訪問錄音及訪問原稿檔案亦將被保密，任何第三者不得查
閱。訪問錄音及有關檔案亦將於研究結束後銷毀。
如蒙答允，請填妥附件的覆函，以便安排進行訪問。如欲進一步瞭解本
研究的背景及目的，請參看附件的研究撮要。如對本研究有任何查詢，
請電郵至 marina@hkbu.edu.hk，或致電 34115786 與本人聯絡。
期盼早函回覆。
香港浸會大學
教育學系副教授
(簽 名)

王偉儀博士謹啟
2011 年 10 月 13 日
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感謝您在百忙中抽空接受訪問。
請填妥以下覆函並傳真至 34117894
香港浸會大學教育學系王偉儀博士收，謝謝。

覆函
致王偉儀博士：
本人同意就香港特區政府大學教育資助委員會「優配研究金」所資助的
「探討香港小學音樂教師對實行融合教育的音樂課堂所關注的事項」研
究，接受你的錄音訪問。本人瞭解本人所任職學校的資料及個人資料都
將被保密及不會在研究報告或以任何途徑顯示。請與本人聯絡以安排進
行訪問。

簽名：
教師姓名：
學校名稱：
聯絡電話：
聯絡電郵：
接受訪問的日期及時間： 日期：
時間：
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Appendix 4.2 Interview protocol
Interview Questions (for item construction)
SECTION ONE: About personal information
1.
2.
3.
4.
5.
6.
7.
8.

How long have you been teaching in school? (Lower primary?/ Upper primary?/
Secondary?)
Which subjects ae you teaching in this academic year? (level?)
How many music lessons do you have in a week? (level/)
What other duties (teaching/ non-teaching) do you have in school?
What kind of qualification do you have which qualified you to become music
teacher?
Do you have any qualification/training in special education? If yes, pls. specify.
Did you ever attend the any workshop/professional development program in
special education offered by the EDB? If yes, pls. specify.
How well are you prepared to deal with students with SEN? To teach students
with SEN in music class?

SECTION TWO: About inclusive education and students with SEN
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Have you heard of inclusive education in Hong Kong?
How much do you know about it?
How do you define it?
What are your experiences about inclusive education?
What would you expect if inclusive education is to be implemented in your
school?
How does this policy affect your work in school? Classroom teaching? Music
teaching? Other duties?
Have you heard of students with special education needs?
Do you know how to differentiate students with SEN? If yes, how?
What are characteristics of students with SEN?
Does your school accept students with SEN? If yes:
If yes, how do teachers know about the detail information of those students with
SEN being allocated in their class?
How does your school prepare teachers to cope w/ SEN students?
How does your school support SEN students?
How does your school educate other students to cope w/ SEN students?
What are your experiences about dealing with students with SEN in your
schools? As class teacher of students with SEN? About teaching students with
SEN in music class?
Does your school provide any assistance/resource to support those students with
SEN? If yes, what kind of assistance/resource?
Does this assistance/resource apply to those students with SEN in learning all
subjects? If not, please explain with specification.
How do you feel about helping students with SEN?
How do you perceive students with SEN to be included in your music class?
How do you feel about inattentive / low-achieving students in your music class?
What are your concerns if you have to teach students with SEN in your music
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class?
22. What kind of teaching adaptations do you think you may need to teach students
with SEN in your class?
SECTION THREE: About music teaching
Singing/Performing activities
1. What are your experiences about teaching students with SEN to sing?
2. What kind of difficulties did you encounter when you teach SEN students to
sing?
Give examples.
3. How does inclusive music teaching affect your instructional strategies of
singing? / music reading ? Give examples.
Listening/Music appreciation activities
1. What are your experiences about teaching students with SEN to listen/
appreciate music?
2. What kind of difficulties did you encounter when you teach them to listen to/
appreciate music? Give examples.
3. How does inclusive music teaching affect your instructional strategies of music
appreciation / listening? Give examples.
Music composition
1. What are your experiences about teaching students with SEN to compose music?
2. What kind of difficulties did you encounter when you teach them to compose
music?
3. How does inclusive music teaching affect your instructional strategies of
composition? Give examples?
Probing questions
1. Labeling of students with SEN.
2. Parent’s involvement in assisting students with SEN (one of critical issues in
Darrow (1999))
3. Teacher-parent communication in assisting students with SEN.
4. Teacher’s special effort in adjusting the curriculum to cater for the abilities of
students with SEN.
Darrow’s study (1999)
1. Do you share one of the following critical issues or teacher adaptations proposed
by Darrow (1999)? (Ask the interviewee one by one, give descriptions of the
term and ask him/ her).
2. Critical Issues related to the inclusion of students with severe disabilities in
music classrooms (p. 256):
1. Accessibility – Statements which referred to the physical accessibility of
school buildings, music classrooms, marching fields, school buses, and
bathrooms on field trips. These statements were primarily in reference to
students who use wheelchairs.
2. Adaptive music/ materials – Statements which referred to the adaption of
curriculum materials, music, or instruments.
3. Collaboration/Consultation – Statements which referred to collaboration with
special education teachers, parents or school counselors.
4. Expectations of parents – Statements which referred to parents’ expectations
regarding inclusion.
5. Experience/Education – Statements which referred to the participants’
244

3.

experience or education regarding students with a disability.
6. Grading/Evaluation – Statement which referred to the grading, evaluation, or
auditioning of students with a disability.
7. Information – Statement which referred to information about disabilities,
specific students, or their IEP goals.
8. Performance expectations – Statements which referred to music performance
expectations and the inclusion of students with disabilities.
9. Planning – Statements which referred to lesson planning in relation to
inclusion.
10. Placement of students – Statements which referred to the placement of
students with disabilities.
11. Socialization – Statements which referred to socialization between students
with and without disabilities
12. Time – Statements which referred to time issues related to the inclusion of
students with disabilities.
13. Varied abilities – Statements which referred to varied abilities within the
inclusive music classroom.
Categories related to teaching adaptations (p. 257):
1. Modifications – Statements which referred to the modification of curriculum
materials, music or instruments.
2. Individual instruction – Statements which referred to individual instruction
given to students with disabilities.
3. Multiple approaches – Statements which referred to the use of multiple goals
for students, multiple calss plans, multisensory experiences, or multiple
teaching strategies.
4. Paraprofessionals – Statements which referred to the use and/or training of
paraprofessional who often accompany students with severe disabilities to
the music classroom.
5. Peer partners – Statements which referred to the use of partnerships between
students with and without disabilities.
6. Class size – Statements which referred to adjustments made in class size as a
result of inclusion.
7. Pacing – Statements which referred to adjustments made in the pacing of
instruction as a result of inclusion.

245

Appendix 4.3 Expert review questionnaire

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

Appendix 4.4 Pilot study interview
試測問卷的意見徵詢訪談
多謝閣下協助完成這份試測的問卷。接下來，我希望用數分鐘時間，就這分問卷的格
式、用字及內容等各方面徵詢閣下的意見。希望你能： (1)講講對這份問卷的看法，及
(2)指出這份問卷需要改善的地方。你的意見非常寶貴，對整個研究計劃十分重要。謝
謝。
我們將會逐一檢視問卷各部份。未開始之前，都想問一問你概括的看法。
1.整體來說，你認為全份問卷：
i.是否看上去編排清晰，各部分分隔清楚？有沒有困難？如果有，怎樣可以做得更好？
ii.是否用字讓人容易明白？如果有某部份 (問題、指引 )表達模糊，請你在下面指出。
iii.你覺得這份問卷容易作答嗎？
iv.是否經已反映閣下，作為一個音樂老師，對融合音樂教育的教學關注？有甚麼是問卷沒
有提到，你想加入去的？
v.這份問卷是否太長？你是否需要用較長時間完成？如果是，甚麼長度會容易接受？
2.關於問卷前面的「教學工作經驗」部份：
i.有甚麼地方難明白的？第二題要 ，又要填數字，會否感到混亂？
ii.有甚麼地方問得不清楚？字眼上要改的？
3.關於「關注事項」的解釋：
i.你明白問卷所指的「關注事項」是甚麼嗎？抽象嗎？有沒有困難去理解它？
ii.有甚麼地方問得不清楚？字眼上要改的？
4.關於第 (一)(二)(三)部分的問題：
i.這三部分的答題指引非常類似，你明白答題指引嗎？例子適合嗎？
ii.有哪條題目問得不清楚？字眼上意思模糊 (或者敏感 )，要改的？
iii.有沒有甚麼題目，你認為重覆或者不適合，建議刪除呢？
iv.有甚麼你認為沒有問到，需要加添呢？
5.關於問卷後面的「個人資料」部份：
i.有哪條題目問得不清楚？字眼上意思模糊 (或者敏感 )，要改的？
ii.有甚麼資料問卷沒有提到，而你認為需要問的呢？
iii.有沒有甚麼題目，你認為重覆或者不適合，建議刪除呢？
====問完了，謝謝！ ====
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Appendix 4.4 Pilot study questionnaire
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Appendix 5.1 Consent form (Main Study)
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Appendix 5.2a Self-rating questionnaire (Chinese, Main Study)
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Appendix 5.2b Self-rating questionnaire (English, Main Study)
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Appendix 5.3 Other-rating questionnaire (Chinese, Main Study)
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Appendix 6.1 Consent form (Follow-up Study)
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Appendix 6.2 Self-rating questionnaire (Follow-up)
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Appendix 6.3 Invitation letter to Principal (Follow-up Study)
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