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Self esteem and student participation in the activities of physical education and sport at high
school education in Algeria
Hechaichi Abdelouaheb & Yaqub Al Eid
Msila University

The purpose of the present study was to investigate the difference between high school female
and male students regarding participation in the lessons of physical education and self-esteem. The
sample of this study comprised 305 students (136 males, 169 females). The Rosenberg self-esteem
scale, and the Fox and Corbin physical self perception profile were administered to them. Results of
the study revealed significant differences in self-esteem, particularly in physical self-esteem between
students with high participation and students with low participation in physical education, as well as
gender differences in self-esteem especially among students with low participation in the lesson of
physical education. Results also demonstrated that the participation of female students in the lesson
of physical education was not affected by the self esteem level.

Key words: Physical education lesson, Adolescence, Self esteem, High school education.
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Psychological Stresses of Psychological and Educational Counselors in the Governorate of Ajloun
in Jordan
Rami Tastoush Ranya Mazahre

The study aimed to investigate the Psychological Stress of Psychological and Educational
Counselors in public school in the Governorate of Ajloun in Jordan, and find out the effect of
demographic variables of gender, qualification, experience in counseling, marital status and
place of living on Psychological Stresses. The sample of the study comprised (61) male and
female Counselors. The results revealed that the participants of the study showed a moderate
degree of psychological stress. Work overload was the first reason of stress whereas job
environment was the last reason. In addition, there were statistically significant differences in the
degree of psychological stress due to qualification, experience, and marital status. There were no
statistically significant differences in the degree of psychological stress due to gender and place
of living.

Keywords: Psychological Stress, Educational and Psychological Counseling, Psychological and
Educational Counselor
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A Study of The Brief Multidimensional Students' life Satisfaction Scale (BMSLSS) with Syrian
Secondary and University Students
Emtanuos Michaeel
Damascus University

The Brief Multidimensional Students' Life Satisfaction Scale (BMSLSS) is a self-report measure
developed to assess life satisfaction among students in five specific domains: family, friends,
school, self, and daily life. The purpose of the current study was to develop an Arabic version of
this measure and to investigate its psychometric properties with Syrian secondary students as
well as university students. With a sample of (N=1604), several methods were used to estimate the
reliability and validity of the measure. The results showed satisfactory test-retest reliability and
internal consistency coefficients. Also, the results provided evidence for the convergent and
divergent validity. Further evidence for the construct validity of the instrument was provided by
studying the inter-correlations of its five subscales as well as the correlations of these subscales
with the subscales of the entire instrument. At the same time, validity was supported by the
correlations of the five subscales with achievement. In sum, the findings of this study show that
the psychometric properties obtained from administering the instrument to a sample of secondary
school and university students meets acceptable levels. Recommendations were made to conduct
further psychometric studies upon the Arabic version of BMSLSS and to administer this version in
cross- cultural studies.

Keywords: Life Satisfaction Scale, assessment of life satisfaction, Syrian university students,
Syrian secondary school students.
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An Investigation into Omani Physical Education Teachers' Beliefs about Physical Education
Teachers' Characteristics and their Roles in Omani Schools
Nasser Yasser Al-Rawahi
Sultan Qaboos University, Oman
nrawahi@squ.edu.om

The purpose of this study was to investigate Omani physical education teachers’ (pre-service
and in-service) beliefs about the characteristics and roles of physical education teachers in Omani
schools. Interviews were used to achieve this purpose by interviewing 29 participants: 12 student
teachers and 17 teachers. Data were analysed qualitatively by using analytic induction and
interpretive analytic framework. Qualitative results show that student teachers and teachers have
similar beliefs about the general and professional characteristics of a physical education teacher.
Between 70% and 95% of participants believed that the essential general characteristics of physical
education teachers are: having a strong personality, being an ideal model for students, having
patience and tolerance, and communicating effectively with students. Also, similar beliefs were found
among the participants regarding the professional characteristics. They believed that a successful
physical education teacher is one who has conviction about his profession, and who is always
physically fit in order to be able to manage all of the profession’s requirements in or out of school.
Results also indicated that student teachers believed in traditional roles of the teacher who is more
concerned about giving knowledge to students, while experienced teachers believe in progressive
teaching roles of the teacher who facilitates students’ learning. All the results are discussed in relation
to the physical education context in Oman.

Aol yd) A 5 @las H9laly Olaolge gomd Aainl) tasg Jod ddbls,t| 4w 501 (olas Olidias (adl
esald Glalidf Aol

Lo 5 elae yolaly Clawslge gomd Aol dag hd Al 1 & i poldas Cliins aadi ) Adbnd| duwlydl Cous
We S8 AN GLLS g Ologlall past Blslss ALLAL Grdal Gaplo o e aill mgidl i L puinil Aol
Caals Aiwyd) Aobiylt delasg Lolao piic dacug dalas Adllbg Lol yde 48] (po Lgililae Cod G Ay
AL Sl @l () Aty Al

Coe ol t) do St @lal dolall Olaiolgll 9o dgaliting dolo| Sladias (gSliey dwlyd Lie (po 740 Ve llg>
AL 59allgdngdl) duasidl asadlial 2 Jiall Aol 400 elal delall Olawigl) @ai (e OF I gyl
S ae Jladt) JLa¥ e 8)dalf At g ea )l Jaald a3 Jomillg puall Solies gasdiiat

OF G Ayt Lo Gyl G duamasil sl 3 dn S0 elas Glawlge g Lasi dslilieg daloul Glidias 399
(sl Aalid) ALt 39 g 2 et elall LgSilias O comy il Aol s Fo 5301 iy Aol Olaws| gl @l
Ao 51 lae Hl9af 9o Lgiludine 2 Aulyudl Aine Gl Ayl 7yl g S0 Jeall AAISI Aod! ABLAY Il
Lo caoDall 48 el (33 Jie plaold Al Hlga¥l faliie! ol (nleat! Adlall O zilud! Oyl Coo sl

el o Atlat) aLa)lg g 2 0)guSo elaald Wil 19a¥ L Cynadall (o duulyld | e odliad




An Investigation into Omani Physical Education Teachers' Beliefs about Physical Education Teachers'
Characteristics and their Roles in Omani Schools
Nasser Yasser Al-Rawahi

Introduction

There is growing research
highlighting the importance of studying
teachers' beliefs about different aspects of
the teaching and learning process in
different educational contexts. Researchers
(e.g. Pajares, 1992; Kagan, 1992;
Tsangaridou, 2006; Irez, 2007) have
asserted that understanding teachers’
beliefs can inform educational practice in a
way that other research agenda have not
provided. This view is based on the
assumption that teachers' thoughts and
beliefs are the best indicators of the
decisions made by teachers throughout
their teaching practice. Kagan (1992) has
stated that the study of beliefs is
significant to educational practice, that
beliefs may be "the clearest measure of a
teacher’s professional growth™, and that
understanding them is "instrumental in
determining the quality of interaction one
finds among teachers in a given school” (p.
85). Rovegno (2003) suggests that “to
understand good teaching, we need to hear
teachers’ voices and study what good teachers
thought, knew, and believed” (p. 295).

The role of beliefs in improving
the teaching and learning process has been
discussed by many researchers (e.g.
Pajares, 1992; Fang, 1996; Richardson,
1996, Tsangaridou, 2006). Nespor (1987)
argued that, to understand teaching from
teachers’ perspectives, we have to
understand the beliefs with which they
define their work. This view is further
supported by O’Sullivan (2003), who
argues that, to improve the quality of
teacher education programmes, teacher
educators need to understand the crucial
role of teachers’ beliefs and address them
in their programmes in order to develop
teachers’ views about teaching and
learning.

However, in spite of the fact that
beliefs play such an important role, they
have not received much attention from
researchers in the context of general
education as well as physical education
(Tsangaridou, 2006). Very little attention

has been paid to teachers’ personal views
and the ways they conceptualize their
characteristics and their roles in teaching
and learning physical education.

Empirical studies in different
content areas have suggested the notion of
‘image’ to expose the personal beliefs
teachers have about themselves, about the
correct ways of teaching, about the roles of
teachers, and about how lessons should be
implemented (Connelly and Clandinin,
1988; Johnson, 1994; Calderhead and
Robson, 1991). For instance, Capel (2004)
argues that, to develop effective physical
education teachers, we need to understand
their images about themselves, their
values, attitudes, and beliefs, and suggests
that physical education teachers should be
able to reflect on how beliefs, values and
attitudes influence what they are doing
and, therefore, how these components
impact on students’ learning. Teachers’
beliefs about themselves play a crucial role
in determining their relationships with
students, their use of classroom
management techniques, and the teaching
strategies they use in their daily teaching
practice.

A review of the literature related
to teachers' beliefs about their role shows
that teacher-centred and student-centred
approaches are the most commonly used
methods that teachers use in their actual
classroom teaching practice. Simmons et
al. (1999) suggest that teachers who prefer
the teacher-centred approach view
themselves as the only ones who have the
responsibility to transmit, organize and
deliver the content knowledge; rarely do
they allow students to generate questions
or procedures. They permit few
interactions between students and use a
limited repertoire of teaching strategies.
On the contrary, teachers who prefer a
student-centred approach play the role of
a facilitator. They organize activities for
students to gain experiences that will lead
to the enhancement of the learning
process. They also use alternative teaching
strategies and forms of assessment.
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Teachers are assumed to play a
variety of roles in creating an effective
teaching and learning environment.
Petterson et al (2004) provide a list of key
roles that teachers should play in the
classroom: having a good relationship
with students; facilitating learning; being a
manager, an initiator, a reflection partner,
a mentor, and administrator of teaching
materials. Aligned with these roles, Aydin
et al (2010) found that roles of facilitator,
guide, autonomy supporter, authoritarian,
and encourager were the dominant roles
among Turkish mathematics teachers.
Cakmak (2010) at Gazi University in
Ankara found that prospective teachers
believed in different teacher's roles, such
as knowing individual differences, being a
supervisor, a good listener, a leader, and
having the ability to identify students’
weaknesses.

Studies conducted in physical
education have paid little attention to the
common characteristics and the roles of
physical education teachers. In one study,
Fung and Chow (2002) tried to identify the
dominant teachers' role and classroom
practices of student teachers enrolled in a
teacher preparation programme for
secondary school teaching in Hong Kong.
The responses to their questionnaire
revealed that the dominant teacher’s role,
according to the participants, was that of
‘nurturing’, whereas the dominant set of
actual classroom practices was a blend of
the ‘Apprenticeship’ and ‘Transmission’
approaches. The study also revealed that
the participants view themselves as
facilitators of learning and as friends of
their students. Fung and Chow concluded
that better understanding of teachers’
beliefs about their roles can have a
significant impact on their teaching
practices. However, there are few
gualitative investigations that have taken
into account the beliefs of teachers about
their roles in teaching physical education.
According to the few studies which have
been conducted to understand physical
education teachers’ beliefs about their
characteristics as teachers and their roles
in teaching, teachers believe that a good
physical education teacher is one who is

physically fit, has a good knowledge base,
uses a variety of teaching approaches, and
is able to perform different activities
(Matanin and Collier, 2003; Raudensky et
al. 2000). The present study focused on the
beliefs that Omani physical education
teachers held about their roles as teachers
in  teaching and the  common
characteristics of a physical education
teacher.

Statement of the study problem
The Omani government has paid
significant attention to the design of well-
planned physical education programmes
in an attempt to increase the quality of
physical education in Omani schools.
Changes have been introduced in the
curriculum - syllabus, objectives and
teaching materials — in order to improve
the quality of physical education( Nathmi,
(2005). However, despite the numerous
attempts and the enormous efforts
devoted to improve the quality of physical
education in Oman, limited research has
been conducted to investigate the
importance of the teachers’ voices, and
what beliefs they hold about teaching and
learning in physical education. From
personal experience as a supervisor of
teacher trainees, the researcher has found
that most pre-service teachers and in-
service teachers in Oman hold negative
beliefs about different aspects of teaching
and learning in physical education. This
may be related to the existing mismatch
between the official requirements stated
by policy makers and the teachers’ own
beliefs. Therefore, this study is an attempt
to consider Omani physical education
teachers’ voices and their views on the
characteristics and roles of physical
education teachers in Omani schools.

Purpose of study

The purpose of the study is to offer a
comprehensive understanding of how the
participants interpret, understand, and
constitute  their beliefs about the
characteristics and roles of physical
education teachers. The study aims to
answer the following research question:
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What beliefs do Omani student teachers
(pre-service) and teachers (in-service)
hold about the characteristics and roles
of physical education teachers?
Methodology

To answer the research question
mentioned above, the qualitative method
was felt to be an appropriate method for
the current study. Knowledge from the
interpretive or qualitative perspective is
something that a researcher extracts from
those being studied by using an
interactive process like the interview
method (Crotty, 2003; Flick, 2006).
Therefore, data on teachers’ beliefs about
the characteristics and roles of physical
education teachers was obtained through
a dialogue between the participants
(student teachers and teachers) and the
researcher.

Further, justifications for adopting
the qualitative approach in the current
study are as follows. First, studying
teachers’ beliefs about the characteristics
and roles of physical education teachers is
a new study which has not been
undertaken yet in Oman. Marshall and
Rossman (2006) and Creswell (1994) claim
that the interpretive approach can be very
useful in new areas of research. Secondly,
this study starts without any theoretical
assumptions and did not aim to test any
hypothesis but relies on what can be
inferred  from its  subjects and
understanding of participants’ beliefs
through induction, which is viewed as one
of the most prominent characteristics of
the qualitative approach, in which the
process starts with data collection and
ends with the formulation of a theory
(Merriam, 1998). Finally, the researcher is
himself the primary instrument of data
collection from the field. In the qualitative
approach, data are mediated through the
researcher rather than through other
mediators such as machines (Dey, 1993).

Population and Sample

Two types of population included
in this study. The first one included of all
inservice  physical education teachers

work in different primary, preparatory,
and basic education schools including
urban, suburban, and rural areas, in tow
educational regions, Muscat and AL-
Dakhliyah (N= 143)( Ministry of
education, 2006). The second population
included sixty eight student teachers who
were attending teaching practicum
experience  during academic  year
2007/2008. The sample size comprised of
twelve student teachers (8 male and 4
female), and seventeen teachers (12 male
and 5 female). The sample size is
considered acceptable and meeting the
minimum required sample size in
qualitative study (Liamputtong & Ezzy,
2006). All participants were interviewed
once at their convenient time and place
during their teaching practice or teaching
days.

Data collection

Semi-structured interviews were
conducted to understand participants’
thinking and perceptions about the
characteristics and the roles of physical
education teachers. As affirmed by
Merriam (1998, 72) “interviewing is
necessary when we cannot observe
behaviours, feelings, or how people
interpret the world around them”. Using
semi-structured interviews provides the
perspectives of the interviewees and helps
generate hypotheses from such
perspectives  (Vulliamy, 1990), and
understand what the participants think is
important in their own situation (Radnor,
2001).

All interviews in this study were
conducted in convenient settings. For the
teachers, interviews were conducted in the
schools where they were teaching. Student
teachers were interviewed at the
University or at the schools during their
teaching practice days. Each interview
lasted approximately 35-45 minutes, and
was recorded on audio tape, followed by a
verbatim transcription.

Trustworthiness and credibility
were achieved by applying Merriam’s
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(1998) strategies to ensure internal
validity: triangulation, member checks,
and peer examination. Member checks
occurred throughout the study between
the participants and the researcher to
make sure (a) that the data accurately
expressed what they believed, and (b) that
the interpretations were presented
accurately. Peer examination between two
colleagues and the researcher was done to
ensure that the findings of the study were
presented systematically and logically.

To avoid misinterpretation of the
language, and because the study was
being conducted in an Arabic context, the
interview schedule and information
obtained from the interviews were
translated into English and Arabic. The
translations were subsequently given to
three professional lecturers at the English
department to check the accuracy of
translation and ease of understanding.
Modifications were made based on their
comments, leading to the final version.

Data analysis

Qualitative data of the current
study were analyzed wusing analytic
induction and interpretive  analytic
framework. The analysis and data
interpretation  processes which were
followed in this study were based on
Merriam’s (1998) approaches for analyzing
and managing qualitative data, combined
with the analytical stages of the grounded
theory approach.

The first step was to analyze the
data of the current study started by
management data process. The qualitative
researcher should start with coding the
data in a way that makes it easy to access
any information that might be needed
later (Merriam, 1998). Therefore, files were
created containing basic information on
each participant, labelled with
pseudonyms, teaching experiences and all
data gathered from interviews regarding
their beliefs about the characteristics and
roles of physical education teachers. These
files helped to sort out and reduce the data
to a manageable size and provided the

researcher with an important starting
point for analyzing emerging patterns and
relationships (Strauss and Corbin, 1998).

After the completion of the
management step, the analytical stages of
the grounded theory approach were
followed. During the first stage, i.e. open
coding, data is broken down into concepts
(distinct ideas, events, or actions) and then
labelled by these concepts and grouped
into categories. The data sorted into the
folders mentioned above was categorized
under a given label. At this point, lists of
categories were created from each
interview, and compared with the list of
categories created from other individuals’
interviews in the same sample type. For
example, the list of categories and
subcategories of the first student teacher’s
beliefs about the characteristics and roles
of physical education teachers was
compared with the list from other student
teachers and teachers. After the
completion of this step, a synthesis of the
similarities and differences of beliefs of the
participants in each sample group (student
teachers and teachers) was made in
separate folders. This synthesis worked as
a primary source to make comparisons
between the two main samples of this
study.

Following this was the axial
coding stage. The categories and
subcategories listed and identified in the
previous stage were re-examined to
determine how they linked together, in
order to facilitate the explanation of the
phenomena being studied. This stage
included editing, validating, adding or
deleting some ideas thought to be
necessary for making the result more
logical and comprehensive. In the final
stage, the display data, the beliefs of
Omani  physical education student
teachers and teachers about the
characteristics and roles of physical
education teachers were presented. They
were presented with the addition of the
total percentage for each characteristic or
role for facilitating readers’ understanding
of how many times each characteristic and
role were mentioned by the study
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participants (See the result section for
more details). The results presented in the
following section are assumed to present
the actual beliefs and thoughts that
samples held about the characteristics and
roles of physical education teachers in the
Omani context.

Results

The following sections explore
how student teachers and teachers
perceive the characteristics and roles of
Omani physical education teachers. The
results generated from interviews with the
participants of the study which regard to
their beliefs about the characteristics of
physical education teachers are classified
into two main categories, namely general
and professional characteristics.

General characteristics of

physical education teachers

The common theme that emerged
from the interviews and which was agreed
upon by eleven student teachers (91%)
and sixteen teachers (94%) was that a
physical education teacher should have a
strong personality. Ahmed, a student
teacher, described a physical education
teacher as follows: “Firstly, a physical
education teacher should have a strong
personality.... he should deal in school with
more than 1000 students and if he does not
have a strong personality... he will fail to
manage students properly”

The teacher also is expected to be
a proper role model for students in and
outside the school. More than 80% of
participants believed that the physical
education teacher should be the one who
students can learn from about the moral
behaviour and educational skills. Fysal
mentioned this, saying: “The Physical
Education teacher should be a model for
students... in terms of the way of
demonstrating sport skills... in terms of the
moral dimension of behaviour... in terms of
subject knowledge of sport.”

Other common characteristics
believed to be important by many Omani

student teachers and teachers were
patience and tolerance, needed when
working with students who have various
needs and interests. Salwa commented on
these virtues by saying: “A physical
education teacher should have general and
specific characteristics. For example, he should
be patient and tolerant, because for me as a
physical education teacher with first levels...
Students in these levels are moving a lot... so,
I should be patient with them.”

A further common characteristic
agreed upon by 75% of student teachers
and 70% of teachers was that teachers
should have the ability to communicate
effectively with students. Mohammed, a
student teacher, commented that “The
successful physical education teacher is the one
who listen to students and is always alongside
with them. Students like a teacher who deal
with them as friends and understands their
needs".

52% of the experienced teachers
added another dimension to the virtue of
successful communication. They believed
that the successful teacher is one who does
not communicate solely with students in
school, but with society as well. Rabah
described this point well: “It is important
for you as PE teacher to involve with society
outside the school... participate in activities
with different groups and institutions, because
this involvement helps you to get any help
from them when you need it. For example,
many times | used to borrow equipment for
school from the clubs in society.”

Cooperation with administration
and teachers in school was also believed
by seven teachers to be an essential feature
that a successful physical education
teacher should have. In this regard, Hasan
commented: “In order to be successful in
your job... you should cooperate with your
colleagues and administration staff in school.
Without cooperation no one can do his job
alone especially in physical education.”

Professional characteristics of
physical education teachers
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Physical education requires
teachers to hold specific and exclusive
virtues and characteristics. The most
common belief regarding this, held by 91%
of Omani student teachers and 100% of
teachers, was that teachers should have
job confidence. They believe that to be a
successful teacher in physical education,
one must love it and have conviction to
teach physical education. These
characteristics are believed to lead to
positive attitudes towards physical
education. All these features were viewed
by  both groups as  distinctive
characteristics of the physical education
teacher. The following statement supports
this: “I think, firstly, a teacher should have an
intrinsic conviction that he wants to become a
teacher in the field of PE. This is the first
step.”

To illustrate the importance of this
belief, Fatima said: “if | have conviction of
what | do... I will be able to manage my class
perfectly... 1 will be able give students new
things... | will be able to teach skills in the
right way. | will do my job without
frustration. | will work under any condition
because I love my job.”

Working within the physical
education setting requires teachers to have
the energy and ability to fulfil all school
and teaching requirements successfully.
Thus, all the student teachers and fifteen
teachers believe that the physical
education teacher should be physically fit
in order to carry out his job efficiently. The
following statement made by Salem
supports this: “It is important as a PE
teacher to be physically fit in order to practice
different  skills  to  different  classes
successfully.”

In addition to being physically fit,
leadership was believed to be an essential
virtue that characterises  physical
education teachers. Seventy-five per cent
of student teachers and eighty-two per
cent of teachers agreed that successful
physical education teachers should have
leadership characteristics. Yasser
mentioned this point by saying: “As a PE
teacher... if you don’t able to manage your

students properly ... you feel that students
don’t follow your commands... They don’t care
what you are asking them to do... So, the leader
teacher... encourages students to value
physical education as a subject.”

In addition to the characteristics
mentioned above, there are certain
professional features which describe the
physical education teacher. The teachers
who participated in the study believe that
another important characteristic of the
physical education teacher is to have
theoretical and practical knowledge of
different sport skills. In addition, teachers
should have cultural knowledge of
various sports and rules. Hasan
commented on this point:

“In order to be a successful teacher...
You should know everything in your subject,
not only the practical ways of doing skills but
also the theoretical ones....For example if you
teach a student a difficult skill... You need to
know how to do it and you should also have
background information of it in terms of the
technical ways... its rules and so on.”

A further professional
characteristic mentioned by thirteen
teachers was that physical education
teachers should update their knowledge
by reading and being aware of the recent
changes and developments regarding their
subjects. Their readiness and willingness
to read is believed to be helpful in
improving teaching and learning physical
education. Raya, a teacher, said: “One of
the characteristics of the physical education
teacher is reading a lot of books, knowing what
new things have been discovered in his subject.
Because this definitely will help him to
enhance his teaching and student learning as
well.”

The role of the physical

education teacher

The physical education teacher, like
other teachers, is expected to play significant
roles in the teaching and learning process,
starting from lesson planning, providing
instructional tasks, and observing and
enhancing students’ learning process. The data
collected regarding the role of the physical
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education teacher were classified into two main
categories, the “traditional teaching role” and
the “progressive teaching role”.

Traditional teaching roles

As  mentioned above, the
gualitative results of the study reveal that
the majority of student teachers held
views reflecting the traditional teaching
roles. Data revealed that more than 50% of
student teacher participants believed that
one of the most important roles of a
physical education teacher is transmitting
knowledge. They considered that the
physical education teacher is responsible
for planning teaching tasks and ensuring
that students acquire

all planned information through lesson
plans. Nasser, a student teacher, described
his role as follows: “My duty in classroom is
to make sure that students know every thing
that | want them to know.”

Another traditional role believed
to be important by eight student teachers
(66%) and only three teachers (17%) was
that the physical education teacher should
make sure that students in the classroom
achieved a high level of performance in
various sport skills. Regarding this role,
Kalfan said: “The important thing to me in
the classroom is that students apply the target
skills perfectly.”

It is also apparent that roles such
as controller and manager were believed
by many student teachers and a few
teachers to be dominant teaching roles.
More than half of student teachers and a
few teachers believed that the successful
teacher is one who can manage students in
the classroom successfully, and who acts
as a leader for all instructional missions in
the teaching and learning process. One
example of this belief was given by Fahad:
“Our job is to teach students skills and
manage them in the classroom because if they
feel you give them a chance to do what they
do... you will lose your control... and you will
find the class... | can say as a ‘fish market’.”
Similarly, Ramah said: “Classroom

management is very important. | think any
teachers must have a good control over the
class itself so that they can teach without any
disturbance”.

Some participants also believed
that one of the roles of a physical
education teacher is to provide feedback
to students’ mistakes directly. Nora
commented on this role as follows: “I
believe that a good teacher should be able to
interfere when any mistakes happen in the
classroom either when students learn skills or
whatever it is. Without that, 1 will lose my
control.”

Progressive teaching roles

The results show that experience
in teaching has led the teachers in this
study to believe in the usefulness of what
can be described as progressive teaching
roles of the physical education teacher.
Fourteen experienced teachers and six
student teachers in this study believed that
one of the main roles of the physical
education teacher is to develop student
talents in wvarious sport skills. They
considered that students have natural
talents in different sporting activities and
teachers should develop these talents.
One teacher, Yasser, commented on this:
“In fact, our job in the PE lesson is to develop
student talents in sport that they like...
Whether it is football... basketball... handball.
Because most students have basic knowledge
on how to do some sport skills particularly
those students who join clubs in society... so,
we should do is just develop their abilities”.

Another progressive teaching role
mentioned by 23% of student teachers and
64% of teachers was that physical
education teachers should be able to
demonstrate various learning skills with
students. They believed that a teacher is a
live model for students and in order to
teach perfectly, and to gain respect and
good response from students, they should
be sufficiently prepared in advance to
perform the target skills themselves. The
following comment was made by Bader:
“Our responsibility in class to show students
how they can do the teaching skills... if you are
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not able to do that... | think your role in
teaching will be useless”.

Nine experienced teachers (52%)
believed that it was important for a
physical education teacher to act as a
facilitator. They believed that the teacher
is expected to help students expand their
knowledge by themselves, rather than
adopting a teacher-centred approach.
Teachers also believed that it was best to
help students correct their mistakes by
themselves and give them the right
feedback when it is necessary. Bader, a
physical education teacher, addressed this
point: “We as PE teachers should try our best
to give students opportunities to think for
different ways to practice the intended
learning skills... and should work as assistants
to help them improve their skills and give them
the right answers for any problems they face in
their attempts to learn sporting skills.”
Another example was mentioned by Fysal:
“We as a teacher should play the role of
supervisor in class... we observe students...
give them feedback rather than give them every
thing... we should try to give them a role in
class... we can divide them into groups and
assign a leader for each group... the leader
should work as assistant teacher... and carry
out supervision matters such as giving
feedback and praising students’ achievement.”

In addition, more than a third of
experienced teachers and only four
student teachers believed that the physical
education teacher should be an advisor
and a supervisor for students’ social,
emotional, or cultural needs. Also, roles
such as motivator and being a friend to
students can be included in the role of
advisor, since the teacher, while listening
to students’ problems, plays these roles at
the same time. Regarding this belief, Fysel
said: “The physical education teacher is the
heart of school... and although there is a social
advisor in school... most students, when they
have a problem, whatever it is, go to the
physical education teacher... Because he is the
most loved teacher in school.”

Besides the roles mentioned
above, the physical education teacher has
been viewed as playing a significant role

in society. Ten of the participating teachers
(58%) believed that the successful physical
education teacher is one who strives to
change the negative attitudes in Omani
society towards physical education.
According to their views, this mission can
be achieved by effective communication
with the world outside the school. Raya
indicated this point by saying: “We are in
society which still does not care about physical
education... Society believes that physical
education is not important... So, we should try
to change these views.”

Discussion

The interviews played a vital role
in providing key significant findings in
terms of the characteristics and the role of
the physical education teacher. The
participants mentioned several significant
characteristics and roles that were not
addressed in the existing literature. In
terms of the significant characteristics of
physical education teachers, between 80%
and 92% of student teachers, and between
80% and 95% of teachers believed that the
essential  characteristics of physical
education teachers are: having a strong
personality, being an ideal model for their
students, and holding the virtues of
patience and tolerance. Also, between 91%
and 100% of student teachers, and
between 88% and 100% of teachers
believed that the distinctive professional
characteristics of a physical education
teacher are: being physically fit and
having conviction about the work. All of
these characteristics seem to be more
important than others for Omani physical
education teachers. This might be
attributed to the awareness of the
participants about the negative beliefs
held by many people towards the physical
education profession. Many people in
Oman do not consider working as a
physical education teacher as a profession
similar to that of teachers of other subjects.
They view the physical education teacher
as a teacher for “fun” or “play”. These
views certainly have an effect, at least
emotionally, on teachers’ willingness to
enter the world of teaching in physical
education. Thus, to be a physical
education teacher in a society which does
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not value physical education, it is
necessary to have a strong personality and
conviction about one’s job. These
characteristics will help teachers confront
any “depressed beliefs” and also prove to
others that working as a physical
education teacher is not different from
working as a teacher in other subjects.

Another key finding about the
characteristics of physical education
teachers obtained from the interviews was
that 58% of the student teachers and 64%
of the teachers believed that one of the
main characteristics of physical education
teachers is careful planning for physical
education lessons. Planning for physical
education lessons seems to be a very
important aspect for participants, as it
helps teachers to remember lesson stages,
retrieve associated skills exercises, and
avoid unplanned teaching. This finding
coincides with Brickhouse’s assertion that
planning is very important for teachers,
because it forms an ideal base for
analysing views and practices
(Brickhouse, 1993).

Concerning teachers’ beliefs about
their roles, the majority of student teachers
believed in the traditional roles of the
teacher as one who conveys knowledge,
controls students, and manages all
teaching tasks. On the other hand, the
results indicated that the majority of
experienced teachers expressed roles
which represent the progressive roles of
developer, advisor, facilitator, motivator,
and modifier of negative beliefs about
physical education. Similar roles were
reported in the studies of Petterson et al.
(2004), Aydin (2010) and Cakmak (2010).
The disagreement between student
teachers and teachers in this study can be
attributed to experience. The teacher
participants have had more experience in
teaching than the student teachers, giving
them opportunities to experience and
evaluate the various roles that need to be
held by physical education teachers.

As mentioned above, one of the
most important roles expressed by the
experienced teachers was that of modifier
of negative beliefs about physical
education. Experienced teachers, as
proved in qualitative data, have
experienced negative Dbeliefs towards
physical education either from students in
their schools or from the wider society
outside the school. Thus, it seems that they
emphasised the role of teacher as modifier,
because they expect themselves to play a
crucial role in modifying and changing
some of the negative beliefs towards
physical education.

Conclusion

The results of this study proved
that the successful implementation of
physical education programmes cannot be
achieved  without consideration of
teachers’ beliefs, which should be the first
step in designing and innovating school
programmes. The results have validated
Richardson’s (1996) and many other
researchers’ (e.g. Pajares, 1992; Nespor,
1987; Doolittle et al, 1993; Tsangaridou,
2006) arguments that beliefs are an
important concept in understanding
teachers’ thought processes, classroom
practices, and learning to teach. The
Omani government has introduced
comprehensive changes in school subjects,
including physical education. For physical
education, new learning objectives have
been outlined, new curriculum content
designed, new teaching methods advised,
and new  assessment  approaches
recommended to meet the needs of the
students and the country in the 21st
century. The innovations or plans for the
improvement of physical education
programmes should accommodate, and be
consistent with, the potentialities of the
society for which it is intended. These
innovations must be based on
understanding physical education
teachers' beliefs about different teaching
and learning aspects including their
characteristics and their roles in teaching.
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The use of interviews for data
collection has proven to be advantageous
in exploring teachers’ beliefs. The data
that was generated from the interviews
provided a good understanding of how
Omani physical education teachers
perceive different characteristics and roles
of physical education teachers. It would
not have been possible to obtain such a
rich and deep understanding by using
only a questionnaire, due to the
limitations of the tool for participants to
express their views frankly. The adoption
of the interview method implies a need for
using this method in future to gain
insights about different aspects of teaching
and learning processes. Also, further
research methods, such as questionnaire
and observation, are needed particularly
for making generalizations and for
understanding the relationships between
what teachers believe and what they
practise in the classroom context.

Finally, the findings of this study
showed that, to a large extent, the practice
of Omani physical education teachers is
still based on a teacher-centred approach
where the teachers play all instructional
roles. This implies that curriculum
planners should run workshops for
training physical education teachers to
shift their teaching approaches to become
more student-centred. More training
programmes are needed to meet the
expectations for the successful
implementation of physical education
curricula. There is a need for training
programmes which provide teachers with
the skills to use different teaching styles,
to apply different classroom management
strategies, and to motivate and encourage
students to participate in physical
education lesson.
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Comparison Among New Residual-based Person-Fit Indices and Wright's Indices for
Dichotomous Three-Parameter IRT Model with Standardized Tests
Rashid Al-Mehrzi
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Wright's residual-based person fit indices were the first person fit indices with
dichotomous IRT model and commonly used with Rasch model software. Although
there were number of studies which suggested modifications to improve the statistical
properties of the Wright's indices, they remained to lack good statistical properties.The
study presented a new person fit index and how it can be interpreted and applied for
detecting person misfit. Moreover, through a simulated data, the study investigated the
statistical properties and the power rates of the new index and compared it with
Wright's indices. Results showed that the new index had superior statistical properties
under different test conditions and overcome the Wright's index.

Keywords: Item response theory, Person fit, Residual difference, standardized tests.
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Comparison Among New Residual-based Person-Fit Indices and Wright's Indices for Dichotomous
Three-Parameter IRT Model with Standardized Tests

Rashid Al-Mehrzi

There are many testing circumstances in
which both developers and users of
standardized tests might question an
examinee’s test score. For example, an
examinee who is unfamiliar with a new
item format might do badly on these items.
In addition, students who perform well on
multiple-choice items and simultaneously
perform badly on constructed response
items might raise the question of whether
these students are using test-taking
strategies or even cheating on the multiple-
choice items. Students who have reading
difficulty might do badly on a group of
items measuring language ability besides
arithmetic ability on an arithmetic test. On
a reading test, an examinee might do badly
on some reading passages because he/she
is unfamiliar with the topics of the reading
passages. In all of these circumstances and
others, test developers consider such
responses to be unacceptable and raise
concerns about the validity of the students’
scores (Meijer, Muijtiens, & Van der
Vleuten, 1996).

Many methods have been proposed to
obtain information from an examinee’s
response pattern across test items (Al-
Mabhrazi, 2003; Meijer & Sijtsma, 2001). The
methods used for understanding response
patterns, both expected and unexpected,
are known as person fit indices or
appropriateness measurement indices. In
an IRT context, these methods focus on
investigating whether the item responses
of an examinee are congruent with the
expectation of performance ascribed to the
model used for calibrating test data. The
response patterns for the majority of
examinees tend to conform to expectations
based on overall test performance and item
interrelationships. However, unexpected
response patterns do occur and must be
examined and understood if the
examinees’ scores are to be maximally
useful.

Wright’s (1977) mean square index is one
of such person fit indices and has been the
focus of a fair number of research studies
designed to both understand its utility as
well as enhance its applicability (George,
1979; Hambleton, Swaminathan, Cook,

Eignor, & Gifford, 1978; Reckase, 1981;
Smith, 1991, 2000; Smith, Schumacker, &
Bush, 1998). Within the framework of
Rasch measurement, where the index was
initially proposed, this mean square index
was proposed as the central method for
assessing data fit to the Rasch model.
Wright (1977) proposed two versions of the
mean square index: an unweighted and a
weighted total-fit mean square. Harnisch
and Tatsuoka (1983) applied these mean
square indices to a three-parameter logistic
model and showed how these indices
could be adopted for any dichotomous IRT
model.

The interest in Wright's (1977) index is
understandable given the popularity of the
Rasch model and the usefulness of a
residual approach in assessing data fit to a
given model in the measurement field and
other fields. Almost all available software
packages for Rasch model calibration
(WINSTEPS, BIGSTEPS, FACETS, QUEST,
and RUMM) utilize these mean square
indices for assessing both model fit and
person fit. However, many researchers
raised a number of issues with the use of
Wright’s indices examining fit. Some later
researchers (Hambleton et al., 1978; Smith,
1982; Waller, 1981) found both mean
square indices are influenced by test
lengths and sample size. Waller (1981)
argued that Wright and Panchapakesan’s
index required a large sample size in order
to provide precise results. Hambleton et al.
(1978) argued against using a large sample
size with the mean square index. They said
that when the sample size is large, the chi-
square test would always show a rejection
of the null hypothesis of model fit. Smith
(1998) stated that the total-fit mean square
is sensitive to sample size and reliance on a
single critical value for the mean square
can result in an under-detection of misfit.

Many psychometricians continued to raise
a number of criticisms associated with the
use of these mean square indices
(Andersen, 1973; Hambleton et. al., 1978;
George, 1979; Gustafsson, 1980; Reckase,
1981; Van den Wollenberg, 1980, 1982; &
Wainer, Morgan, & Gustafsson, 1980). For
example, George (1979), Hambleton et. al.
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(1978), and Reckase (1981) criticized the
use of a normal approximation to the
binomial distribution of examinee's
response to an item. Smith(1998) showed
that the empirical distribution was far off
the expected theoretical distribution, as a
result, using critical values based on the
theoretical distribution, the mean square
index was insensitive to aberrant item
response patterns. Karabatsos (2000)
summarized this by noting “this chain-like
dependence among the fit indices is
problematic: if a fit index does not meet its
distributional assumptions for a particular
test situation, then other indices dependent
on this index will also not meet their
distributional assumptions” (p. 162). In
spite of the numerous modifications and
versions of Wright’s index, the concerns
regarding its appropriateness continue.
Karabatsos (2000) argued “but the fact that
these indices need correction indicates that
they are flawed to begin with. Therefore, it
seems necessary to suggest a few
alternatives...” (p. 171).

The focus of this investigation is to develop
a modification of Wright’s person fit index.
This modification is a major one with
relative to previous modifications to
Wright’s person fit index. The study is
devoted to deriving and describing a new
residual-based person fit index that stems
from the total-fit mean square suggested
by Wright (1977). The study outlines the
derivation and interpretation of two
versions of the new residual-based person
fit index. The statistical properties of the
new person fit index are examined and
compared to Wright’s mean square indices
with simulated data.

Wright’s Mean Square Index
Wright and Panchapakesan’s (1969) mean
square index standardizes the person’s
observed item score, Vi, which is
considered as the variable of interest. They
called it as the standardized residual
difference for person j’s observed score on
item i,

:M,i =1,2...n. (1)

Z..
I
b P

where pj is the probability of obtaining a
correct score on item i by a person j with a
given ability value, 8, using any IRT model
given, and @i =1-pi;. The z; score is used as
an indication of unexpected responses.
Wright and Panchapakesan (1969) argued
that these standardized residual difference
scores are distributed as standard normal
with a mean of zero and a standard
deviation of one if the data fit the specified
IRT model. Wright (1977) used this z;; score
to propose two versions of the mean
square index: an unweighted and a
weighted total-fit mean square. The
unweighted total-fit mean square is,

1 g(yij_pij)z @
i pa
"Yi=1 By

n
UMS 1 5 22
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The weighted total-fit mean square is,

n 2 n B
WMS_iEl(pijqij)zij iEl(yij Pi ) . ()
- " n

Wright (1977) believed that both mean
square indices are useful and needed.
Wright and Stone (1979) suggested
transformations to both unweighted and
weighted mean square indices to remove
the effect of sample size. The unweighted
mean square index is transformed by a log
transformation to as follows,

n-1

UT =[ln UMS~+UMS -1] (4)

The weighted mean square index is
transformed by a cube-root transformation,

WT =(%W|v|s —1X3/r)+(r/3), ®)
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n 2
Where_ = Pii % [Py -9y

is the standard deviation of the WMS
index. Wright and Stone (1979) argued that
both UT and WT scores are distributed as a
unit normal with a mean of zero and a
standard deviation of one. Large positive
values of both UT and WT indicate
aberrant response patterns.

The New Modified Residual-

Based Person Fit Indices

The proposed person fit index is similar to
Wright’s (1977) mean square index for the
purpose of person fit analysis in that it
employs the residual approach to assess
the fit of a person’s response pattern.
However, the new index uses a simple
function of the residual difference between
the person’s observed response and the
probability of correctly answering the item
as a measure of the degree of aberrance in
a person’s response pattern. The square of
the residual difference is used as a core for
this person fit index. Two versions of the
proposed residual-based person fit index
are formalized: Unweighted and Weighted.

In the unweighted version, the squared
residual difference between the person’s
observed response and the probability of
correctly answering each individual item,
SRij, is computed as,

1 le Io'J =1,2, ....n.(6)

The values for SRij could take any value
that ranges from 0 to 1. The closer the
value of SRij is to 1, the less is the
correspondence between the person’s
response and the IRT model prediction
and, hence, the more aberrant is the
person’s response. However, this SRij is
not sufficient to detect misfitting person
responses because there is no identified
value of SRij that can be used to determine
whether the person’s response is aberrant

at any ability value. This squared residual
difference can be standardized at any
ability value by subtracting from it its
expected value and then dividing by its
variance. The expected value of SRij, is:

E SR~=p.q. =Var y. |8 «

SR~=Pyay =Ver v, 6, =12 ....n.(7)
and the variance of SRij scores at each
ability level is,

Var SR~=p..q

2
i~ Pi 9 (pil 7qiij =12, ....n.(8

Then, the standardized squared residual
index, USRIj, for a person’s response to an
individual item is defined as,

2
SR. —E SR .~ (y“ —p“j -p. Q.
USR . = 1) J _\" 1) ol

i~ aL SR .~ 2
1] _
U \/pu‘qu‘(pu‘ qu‘j

=12 ....n.(9)

However, Equation 9 can have undefined
values in three cases in which the
denominator has a value of zero: 1) pij =
0.0, 2) pij = 1.0, 3) pij = 0.5. The first two
cases do not typically occur with the
logistic IRT models. The last case might
exist and, hence, USRIj is set to be zero.
This fixed wvalue will not affect the
performance of the index, because any
response (0 or 1) is acceptable by the IRT
model with this probability value.

Then, an overall unweighted person fit

index across all n items, referred to here as
USR, is computed as,

2
(yij —pa,-] i

nj-1 2
Pijhj (pa,- *”ijj (10)

Equation (10) can be further simplified as
demonstrated in Al-Mahrazi (2003) to,

(pij Vi )(pij ‘qij)

' \/pijqu‘ (py - ) 11
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The weighted version of the new person fit
index is based on computing the sum of
the squared residual differences across all

test items, SR,
( 2
y..—p..)
AU

SRj provides test users with a simple
measure of the degree of correspondence
between the observed person’s responses
to test items and the prediction of the IRT
model. SRj takes on values that range from
zero to n. The closer the value of SRj to n,
the more aberrant is the person’s response
pattern. Similarly, this SRj is not sufficient
to detect misfitting person responses
because there is no identified unique value
of SRj that can be used to determine
whether the person’s response is misfitting
at any ability value. This squared residual
difference is then standardized at any
ability value by subtracting from it its
expected value and dividing by its
variance. So, the standardized score of the
SRj is the weighted version of the new
index, and it is referred to here as WSR:

. (12)

n
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n
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WSR=

[(13)
Equation (13) can be further simplified to,

= (v -y (v -9y

WSR =1=1

n 2
2 pP.qg. (p.. —q. )
i—q YUY J|

(14)

If the data fit the IRT model, both USR and
WSR are likely to follow a unit normal
distribution with a mean of zero and a
standard deviation of one. Hence, the
values of the USR and WSR indices would
be large and positive to indicate that the
person is more likely to have an aberrant
response pattern. This suggests that a one-
tailed significance test (right tail) should be
used to evaluate both the USR and WSR
indices for the person.

Method

The study examined Wright's
index and the new index for three-
parameter logistic IRT model with respect
to two criteria that are essential for any
effective person fit index. These two
criteria are: 1) the empirical null
distribution of the index matches its
hypothetical null distribution and this null
distribution is invariant across different
test conditions including the ability levels,
and 2) the index reliably detects aberrant
responses of various types. The properties
of the four residual-based person fit indices
were examined at seven ability values.

The analyses of the properties of
these indices were conducted within each
of twelve data sets that resulted from the
combinations of the following test
conditions: two test lengths, (n =15 & n =
50), three levels of item difficulty, bi (less
difficult, medium difficult, more difficult),
and two levels of item discrimination (low
ai, high ai). The first level of item difficulty
represents tests with easy items, and it is
generated from a uniform distribution in
the interval U(-3.0, 0.0), the second
represents tests with medium difficult
items that are generated from a uniform
distribution in the interval U(-1.5, 1.5), and
the last represents tests with difficult items
that are generated from a uniform
distribution in the interval U(0.0, 3.0). All
intervals of the three levels of difficulty
parameters have the same moderate
spread. The first level of item
discrimination represents tests with items
having low discrimination and generated
from lognormal distribution (0.6, 0.02),
while the second level of item
discrimination represents tests with items
of high discrimination which is generated
using lognormal (1.4, 0.06). The guessing
parameters , ci, for all data sets were
generated using uniform distribution (0.0,
0.2).

The aberrant responses are
simulated using an information-based
approach suggested by Reise and Due
(1991). The information-based approach
involves simulating aberrant responses
according to a model in which items are
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differentially discriminating for different
individuals. One such model is (Reise &

p. =Prob y. =1|6~=c

Due, 1991) applied to the 3PL IRT model,

1-c,

4
J| J| 1+ exp[
where all terms are similar to the terms on
the 3PL IRT model, except for the term ap.
The ap parameter is the aberrancy level
parameter. The ap parameter is different
across individuals and might be different
or constant across items for a particular
individual. In this study, the ap parameter
is treated as constant across items for each
particular individual.

Two values of ap is used here to
simulate aberrant responses. The ap = 1.0
condition represents the case when
equation 15 is identical to the 3PL IRT
model. The data sets generated using this
level of aberrancy represents data sets that
fit the 3PL IRT model. At the other
aberrancy condition, ap = 0.5, the item
responses using equation 15 differ from the
responses generated by the 3PL IRT model.
This condition represents existence of
aberrant responses.

Each simulated data set follows a
similar procedure. First, the n, ai, bi, ci, and
ap for each data set are specified for the
3PL IRT model. Then, for each data set,
using the specified test length and item
parameters, 1000 response vectors are
generated at each of the seven points on 6
scale using the model in Equation 17. The
seven true 0 values range from -3.0 to 3.0
with an increment of 1.0. This procedure is
replicated 50 times. At ap = 1.0, the means,
standard deviations, and type | error for all
indices were examined. At the other
aberrancy condition (ap = 0.5), the power
rates of the indices were examined. For
each simulated data set, all person fit
indices are computed for each simulated

-3 a_a~~— 0, —br\]

p ,i=1,2,...,n. (15)

response vector using the generated item
responses specified in equation 15, while
the predictions were based on the 3PL IRT
model (Equation 15 when ap = 1.0).

Results
Table 1 through Table 3 present the
statistical properties (means, standard

deviations, type | error rates) of the four
indices; UTa, WTa, USRa and WSRa, for
the twelve data sets when data sets fit the
3PL IRT model (ap=1.0). Table 1 revealed
that both means and standard deviations
of the UT index deviated from their
theoretical values at almost all theta values
within all data sets. These deviations were
larger at theta values that were farther
from the difficulty level of each data set.
For example, the mean values of the UT
index were 0.106, 0.152, 0.118, -0.057, -
0.596, -1.762, & -3.464; and the standard
deviations were 0.941, 0.604, 0.866, 1.704,
3.067, 4.958, & 7.832, at ability levels of -3, -
2,-1,0, 1, 2, &3 for data set with n = 15, less
difficult and low discriminating items.
Results showed also that increasing items'
discrimination worsens the deviation of the
mean and standard deviation values of the
UT index at ability levels that are farther
from the difficulty level of items. For the
same data set, the mean values became -
0.096, 0.034, -0.162, -1.176, -3.177, -5.851, &
185.303; and the standard deviation
became 1.841, 1.337, 2.456, 7.278, 54.921,
93.320, & 6220.932. Moreover, Lengthening
test didn't improve the closeness of the
mean and standard deviation of the UT
index to zero.
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Table 1.
The means and standard deviations of UT and WT indices under different test conditions.
uT WT
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3 0050 1162 0055 1230  -1660 7169 1798 9161 0000 0005 0002 -0.007 1006 0981 1009 1014
= 3 0073 0394 0046 0275 L1710 2781 1714 2816 0017 0043 0011 0011 1058 1120 1017 1045
3 2 0083 0207 0037 0150 1118 2237 1216 2354 0003 0022 0005 -0004 1008 1079 1005 1021
£ 4 0139 0006 0074 0017 0709 1483 0736 L1619 0002 -0003 0005 -000L 0991 1006 0994 1003
T 0 0147 0014 0077 0029 0625 1592 0656 1711 0002 0005 0000 0006 0999 1002 1001 0997
S 1 002 050 0023 0587 1209 368 1301 453 0000 0003 0003 0004 1000 0974 0999 0.9%
S 2 029 2233 0189 2610 2316 15061 2497 10747  -0020 -0025 0002 0040 1052 0995 1015 1123
= 3 077 6106 -0750 8019 4070 24666 4464 83827 0082 0832 0022 0037 1129 0446 1086  (0.849
3 0106 0006 005 0063 0941 1841 0978 2015 0002 0012 0006 0000 0996 1020 1000 1005
= 2 01% 0034 0082 0001 0604 1337 060l 1403 0002 0006 0004 -0001 0995 1004  09% 1000
S 1 0118 0162 0061 0219 0866 2465 0879 2837 0002 0006 0000 0006 0992 0995 1002 099
= 0 0057 1176 0062 1311 1704 7278 1783 8089  -0004 -0003 -0.003 -0007 1008 0983 1002 1015
2 1 05% 3177 0391 5682 3067 54921 3319 244 0050 0274 0007 0138 1108 0706 1040 1145
32 762 5851 1406 7708 4958 93320 5957 560.860  -0001 2101 0066 0625 1100 0223 1173 0497
3 3464 185303 3778 188491  7.832 6220932 10251 6102853 0023 6787 0169 2915 0875 0065 1251 0.148
The WT index performed better than the Moreover, Table 1 showed that the
UT index. Both mean and standard existence of guessing in test items
deviation values of the WT index were improved the performance of both UT
better approximating to their theoretical and WT indices at low ability values
values at all 6 values with comparison to with comparison to high ability values
the UT index within all data sets. within all data sets. The means and
However, the mean values of the WT standard deviations were less deviated
index showed deviated mean and from their expected values at the low
standard deviation values at 0 values ability values within all data sets. This
farther from the average difficulty level was especially evident with data sets of
of test items, and they deviated farther more difficult items (where low ability
within  data sets having high values are farther from the difficulty
discriminating items. For example, the level of the data set).
mean values were -0.091 and -0.023 at
0=2 and 3 for data set with n=50, less On the other hand, results as shown in
difficult and low discriminating items, Table 2 revealed that the USR and WSR
whereas they were 2.101 and 6.787 at 6=2 indices performed well at almost all
and 3 for data set with n=15, less difficult ability values within all data sets. The
and high discriminating items. The means and the standard deviations of
corresponding values for the standard both indices were approximately equal
deviation of the WT index were 1.100 to their theoretical values. The weighted
and 0.875 for the low discriminating version of the new person fit indices
items and 0.223 and 0.065 for the high (WSR index)  showed extremely
discriminating items. Moreover, closeness of means and standard
increasing test length to n=50, reduced deviations to their theoretical values at
deviation values of the WT index at all © extreme characteristics. For example, the
values within all data sets.
- <
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WSR index had mean values of -0.006, ability values of -3, -2, -1, 0, 1, 2, & 3,

0.007, 0.006, -0.002, -0.002, -0.002, & 0.012 respectively, for the most extreme data

sets (where n=15, less difficult, high

and standard deviations of 0.999, 0.999, discriminating items).

1.004, 0.992, 0.998, 0.997, & 1.031 at the
Table 2.
The means and standard deviations of USR, and WSR indices under different test conditions
USR WSR
Mean Standard deviation Mean Standard deviation
n=15 n=50 n=15 n=50 n=15 n=50 n=15 n=50

b g Lowa Higha Lowa Higha Lowa Higha Lowa Higha Lowa Higha Lowa Higha Lowa Higha Lowa Higha
30007 0000 0004 0001 1007 0997 1006  0.999 0.007 000l 0004 0001 1006 1001 1005 0.001
= -2 0002 -0001 -0001  -0.004 1000 0998 1001  0.997 0001 -0002 -0.001 -0.002 0999 0998 1001 -0.002
< -1 0006 0002 -0.004 0004 1002 1007 099  1.002 0.007 0000 -0.002 0.04 1002 1005 0998 0.004
= 0 0002 -0001 000L -0.007 1004 1001 1000  1.000 0.003 -0001 0001 -0.006 1006 1.001 0999 -0.006
= 1 0002 0006 -0003 -0.004 1009 0995 1003  1.005 0.000 0006 -0.002 -0.005 1007 0997 1004 -0.005
= 2 0006 -0004 0004 0007 1001 099 0995 1000  -0.007 -0.004 0004 0.007 1001 099 0997  0.007
3 -0003 0003 0001  0.000 0995 1001 1006  1.012 0001 0003 0001 -0.003 0994 0995 1003 -0.003
.~ -3 0001 0005 -0008 -0.003 1002 1004 0997 0998  -0001 0004 -0.009 -0.002 1001 1003 0996 -0.002
3 -2 0004 0004 0006 -0.001 0998 1004 1000 099 0.005 0004 0006 0.000 0998 1004 1001  0.000
£ -1 0003 -0003 0004  0.000 1000  09% 0995  0.999 0001 -0002 0005 -0.001 0996 0998 0995 -0.001
: 0 0003 0006 -0.002  0.005 1001 1006 1002  0.998 0.002 0006 0000 0.06 1002 1006 1003  0.006
=1 0000 -0001 0002 0004 1004 0993 1000  0.99% 0001 -0001 0003 0.003 1006 0995 1002  0.003
S 2 0003 0004 0000 0007 1004 1010 0997 0989  -0003 0007  0.000 0.007 1002 0992 0997  0.007
=3 0004 0002 0002 0013 0999 0939 0993 1148  -0.004 0006 0001l 0.002 1002 1003 0994 0.002
-3 0001 -0005 0007 0002 0998 1000 1002 1000 0.002 -0006 0006 0.001 1001 0999 1001 0.001
= -2 0001 0003 0004  -0003 0998 0998 0999 0997 0.002 0007 0004 -0.001 0997 0999 0997 -0.001
2 -1 0003 0005 -0002 0004 1.002  1.000 1004  1.000 0.002 0006 0000 0.005 1000 1004 1004 0.005
= 0 0002 0000 -0004 -0.004 1001 0998  09% 1002  -0001 -0002 -0.003 -0.004 0999 0992 0997 -0.004
g 1 0004 0009 0001 0000 1002 1158 0994 1004  -0.004 -0002 0001 0.002 1003 0998 0994 0.002
— 2 0006 0011 -0002 003 0995 1178 1001 1614 0.006 -0002 -0.003 0.000 0998 0997 0997  0.000
3 0001 0109 0005  0.47 1004 3884 1006  4.5%4 0001 0012 0004 0.002 1004 1031 1004 0.002

However, for the same data set, the USR most ability levels for all data sets;

index had mean values of -0.005, 0.003,
0.005, 0.000, 0.009, 0.011, & 0.109, and
standard deviations of 1.000, 0.998m 1.000,
0.998, 1.158, 1.178, & 3.884 at the ability
values of -3, -2, -1, 0, 1, 2, & 3, respectively.
The USR index had acceptable mean
values at all ability values but deviated
standard deviations at ability values
farther from the difficulty level within
those data sets of less difficult and high
discriminating items (both n=15 and
n=50).

Table 3 present the type | error rates of the
four indices for the twelve data sets at
a=0.5. As expected from its extremely
deviated means and standard deviations,
the UT index had high type | error rates at

especially those with high discriminating
items. This high type | error rates of the
UT index did not improve as test length
increased.

The WT index showed acceptable type |
error rates at most ability levels for all
data sets. However, it was unable to
control type | error at ability values farther
from the difficulty level for the high
discriminating data sets. For example, it
had type | error rates of 0.575, and 1.000 at
6=2 and 3 for the data set of n=15, less
difficult and high discriminating items,
and 0.081, and 0.961 for the data set of
n=>50, less difficult and high
discriminating items.
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Table 3.
Type | error rates of UT, WT, USR, and WSR indices at a=0.05 under different test conditions.
Ut WT USR WSR
n=15 n=50 n=15 n=50 n=15 n=50 n=15 n=50
b g Lowa Higha Lowa Higha Lowa Higha Lowa Higha Lowa Higha Lowa Higha Lowa Higha Lowa Higha
-3 0169 0170 0193 0193 0043 0043  0.045 0.045 0067 0065 0060 0.062 0.067 0.065 0060 0.060
S 2 0157 0176 0171 0.1%4 0044 0043  0.045 0.043 0065 0066 0058 0.061 0065 0063 0058 0.059
S -1 0123 0176 0125 0.9 0047 0046  0.047 0045 0063 0066 0056 0.061 0064 0065 0056 0.060
S 0 0063 0138 0057 0150 0053 0047  0.051 0.047 0059 0061 0055 0.056 0064 0.063 0057 0.058
= 1 0011 0109 0008 0119 0053 0049  0.051 0.049 0056 0.060 0053 0.056 0062 0.064 0057 0.058
s 2 0048 0125 0044 0169 0051 0050  0.050 0.051 0054 0060 0054 0059 0062 0.065 0057 0.061
3 0140 0106 0155  0.158 0048 0049  0.048 0.048 0060 0056 0058 0.059 0064 0071 0058 0.062
— -3 0143 0167 0149 0192 0044 0043  0.043 0.043 0063 0068 0056 0.059 0063 0069 0055 0.057
3 -2 0093 0157 0093 0174 0480 0046  0.048 0044 0059 0066 0055 0.059 0062 0066 0056 0.058
= -1 0030 0114 0023 0131 0520 0.049  0.050 0.050 0055 0060 0052 0.056 0062 0.064 0056 0.058
; 0 0015 0127 0013 0147 0052 0052  0.051 0.049 0058 0062 0053 0.056 0062 0.066 0056 0.058
= 1 0100 0114 0109 0171 0051 0051  0.051 0.052 0060 0059 0055 0.061 0065 0.067 0059 0.062
2 0165 0100 0194 0141 0046 0053  0.045 0044 0065 0051 0059 0057 0064 0.077 0058 0.067
= 3 0187 0064 0224 0099 0048 0131  0.042 0.069 0068 0.040 0064 0045 0070 0.072 0061 0.080
-3 0063 0133 0058 0153 0051 0047 0.5 0.049 0056 0062 0055 0.059 0063 0.063 0058 0.059
= 2 0013 0114 0009 0112 0049 0049  0.051 0.049 0055 0061 0054 0.055 0059 0.064 0056 0.058
é -1 0054 0115 0046 0171 0052 0052  0.052 0.050 0055 0062 0054 0061 0063 0.067 0059 0.059
5 0 0150 0116 0154 0151 0048 0048  0.046 0.048 0062 0057 0055 0.059 0064 0.068 0056 0.063
2 1 018 0079 0217 0120 0044 008 0043 0047 0069 0044 0062 0049 0068 0.8 0060 0077
3 2 018 0023 0231 0066 0048 0575  0.041 0.081 0070 0022 0066 0.036 0083 0.023 0064 0081
3 0155 0004 0212 0012 0060 1000 0.047 0961 0066 0004 0069 0011 0070 0.004 0061 0012

Table 3 showed that both USR and WSR
indices were able to control type | error
rates closer to its nominal value at all
ability values within all data sets. Similar
to the WT index, both USR and WSR
indices were unable to control type | error
at the two most extreme high ability levels
(6=2 & 3) for the less difficult and high
discriminating data set. However, the type
| error rates for these two indices were
deflated as opposite to the case with the

WT index of which the type | error rates
were inflated. The type | error rates were
0.022 & 0.004 for the USR index and 0.023
& 0.004 for the WSR index at 6=2 & 3 for
the data set with n=15, less difficult and
high discriminating items. The type | error
rates were 0.036 & 0.011 for the USR index
and 0.081 & 0.012 for the WSR index for
the data set with n=50, less difficult and
high discriminating items.

Figure 1.
Power rates of UT, WT, USR, and WSR indices at a=0.05 for data sets with more difficult test.
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Figure 1 through figure 3 present the power
of the four indices for the twelve data sets
with the aberrancy level of ap=0.5. The
power rates of the UT index were higher
than all other indices at almost all test
conditions as a result of the inflated type |
error rates, and hence, it is not considered in
further discussion. The WT index and the
new indices (USR and WSR) showed similar
power rates at most ability levels within all

data sets. The WSR index had a slightly
higher power rates than the WT index at
most ability levels. The USR index had less
power rates than WSR index at ability levels
closer to the difficulty level of the data set
with low discriminating items. For the high
discriminating data set, the power rates of
the USR index were closer to the WSR index.

Figure 2.
Power rates of UT, WT, USR, and WSR at a=0.05 for data sets with medium difficult test
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Figure 3.
Power rates of UT, WT, USR, and WSR at a=0.05 for data sets with less difficult test.
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All indices had different power rates person fit indices were higher at ability

pattern with different levels of item
discrimination. For the data sets with low
discriminating items, the power rates of all

levels that were farther from the difficulty
levels than at ability levels that were closer
t to the difficulty level of the data set (see
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the left graph on the three figures).
However, for the data sets with high
discriminating items, the power rates of
the four indices were low at low ability
levels (power was less than 0.15) and they
were increasing as the ability levels
increased from -3 to 3 for the more
difficult and medium difficult data sets.
However, for the high discriminating and
less difficult data sets, the power rates of
the four indices were high at low ability
levels and it was slightly increased as the
ability levels approached medium ability.
At the high ability values, the power rates
of the WT index jumped higher and
reached 1.000. However, for the other
indices, the power rates dropped down
and became low at high ability values. In
addition, results shown in the three
figures revealed that the power rates of
the four indices were higher within data
sets with longer test (n=50) than within
data sets with shorter test (n=15).

Discussion and Conclusions
The results of the study revealed that the
new indices (USR and WSR) performed
well in terms of means and standard
deviations at all ability values within all
data sets. The USR index had acceptable
mean values at all ability values but
deviated standard deviations at only those
ability values which were farther from the
difficulty level within those extreme data
sets (less difficult and high discriminating
items, both n=15 and n=50). In addition
both USR and WSR indices were able to
control type | error rates closer to its
nominal value at all ability values within
all data sets. Exceptions of that were at the
two most extreme high ability levels (6=2
& 3) for the less difficult and high
discriminating data set. The type | error
rates for these USR and WSR indices were
deflated (less than 0.05). on the other
hand, the WT index had inflated type I
error rates. Although the USR and WSR
indices were unable to control type | error
rates at these conditions, the small type |
error rates shown by them have less
consequences on the detection of aberrant
responses in real testing as compared to
the high type | error rates with the WT
index. This is because the positive error
decision resulted from the USR and WSR

indices (person fits while he/she is not)
has less price with comparison with the
negative error decision resulted from the
WT index (person misfits while he/she
fits).

Moreover, the two new indices showed
good power rates. The WSR index had
similar and even slightly higher power
rates than the WT index at most ability
levels within all data sets. The USR index
had less power rates than WSR index at
ability levels closer to the difficulty level
of the data set with low discriminating
items. This indicates that the USR index is
less sensitive to person misfit at ability
levels that are closer to the difficulty level
of the data set. However, for the high
discriminating data set, the power rates of
the USR index were closer to the WSR
index. This could lead to say that having
high discriminating items on the test
increases the power rates of the person fit
indices and make them give similar
results.

Although the two versions of the new
person fit index proposed here and
Wright’s person fit indices are similar in
that they both use the residual difference
between the observed and expected
person’s item responses, the new person
fit index differs procedurally from
Wright’s person fit index in several ways.
First, the proposed person fit index
standardizes a squared transformation of
the residual difference between a person’s
observed response and the expected
probability for each individual item. This
squared transformation can assume any
value between zero and one. On the other
hand, Wright’s index standardizes the
person’s response. The person’s item
response is dichotomous, i.e., either zero
or one. Hence, the variable of interest that
is standardized in the new indices can be
considered as a continuous variable,
whereas the variable of interest that is
standardized in Wright’'s index is a
discrete variable. This structure of the new
person fit indices suggests that these new
person fit indices could address the
criticisms that are raised with Wright's
indices regarding the use of the normal
approximation to the binomial
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distribution of a person’s responses to
dichotomous items and the use of the
Pearson chi-square as a distribution of
Wright’s mean square indices. In addition
it is expected that the new person fit
indices should be less influenced by the
typical problems associated with sample
size as supported by the results of this
study. Both USR and WSR showed
superior statistical properties when data
fits the IRT model and similar or even
better power of detecting aberrant
responses as demonstrated by this
simulation study.

Moreover, both USR and WSR indices are
straightforward indices which require
only standardizing the squared residual
difference which is a stable quantification
of aberrant responses. On the other hand,
the UT and WT are chain-like dependence
indices since they require standardizing
the person's response to item, squaring it,
summed it, and transforming it to follow a
unit normal distribution. This simplicity of
the new indices is an advantage and
provides test users with  easy
interpretation and understanding of the
causes of aberrance in person's responses.
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