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Abstract

This study uses the Rasch rating scale analysis within the framework of the social cognitive theory
to examine four psychometric properties of the Arabic version of the Physical Activity Self-efficacy
Scale for Adolescents (PASESA-Av): 1) item technical quality to evidence content validity; 2) un-
idimensionality structure to evidence structural validity; 3) rating scale functioning to evidence
substantive validity; and 4) person and item separation and reliability. The analyses showed that
the PASESA-Av items represented the physical activity self-efficacy trait adequately. The PASESA-
Av demonstrated good fit to the Rasch model and formed a unidimensional structure. The PASESA-
Av response categories advanced monotonically. The PASESA-Av demonstrated satisfactory per-
son and item separation and reliability.
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1. Introduction

Physical activity rates for adolescents are insufficient for health benefits and consequently the inactivity-related diseases
such as obesity are on the rise in many countries (World Health Organization, 2014). For example, the Omani guide-
lines suggest that children and adolescents accumulate 90 minutes of moderate to vigorous physical activity per day.
However, over 90% of Omani adolescents aged 6 to 20 years are not meeting these guidelines. Furthermore, the obesity
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rates among Omani adolescents are increasing at epidemic proportions. Results from the 2010-2014 national survey
suggest that close to 28% of children and adolescents ages 3 - 20 years are overweight according to their heights and
weights (Ministry of Health, 2014). To better understand the patterns of activity and inactivity among adolescents,
numerous psychological factors must be considered. One of these factors is physical activity self-efficacy.

The concept of self-efficacy is grounded in Bandura’s social cognitive theory (Bandura, 1986). Self-efficacy
describes “people’s judgments of their capabilities to organize and execute courses of action required to attain
designated types of performances” (Bandura, 1986: p. 391). The basic principle behind self-efficacy is that indi-
viduals are more likely to engage in activities for which they have high self-efficacy and less likely to engage in
those they do not (Stajkovic & Luthans, 1998), thus, self-efficacy functions as a self-fulfilling prophecy. Bandura
(1997) proposed that self-efficacy beliefs are shaped by the cognitive processing and integration of four main
sources of information: 1) performance attainments and failures—what we try to do and how well we succeed or
not; 2) vicarious performances—what we see other people do; 3) verbal persuasion—what people tell us about
what we are able or not able to do; and 4) imaginal performances—what we imagine ourselves doing and how well
or poorly we imagine ourselves doing it.

Self-efficacy beliefs are presumed to have actual task ability as an important underlying determinant. In other
words, someone who typically does well on a task knows that he or she does well and shows this knowledge in his
or her self-efficacy ratings. However, beliefs in one’s self-efficacy are not just based on a simple knowledge of
one’s level of ability. Those self-beliefs go beyond actual capability, being “instrumental in determining what
individuals do with the knowledge and skills they have” (Pajares & Miller, 1995: p. 190). According to Bandura
(1997), self-efficacy has “effects on thought, affect, action, and motivation” (p. 46). Thus, someone high in self-
efficacy might do better because that person approached a task with a different mindset than does someone low in
self-efficacy, even though both people might beat the same level of ability.

1.1. Measuring Self-Efficacy

Bandura (1997: p. 42) maintained that self-efficacy “is not a contextless global disposition [to be] assayed by an
omnibus test.” Instead, proper self-efficacy measures “must be tailored to domains of functioning”. Such domains
can refer to any activity, or class of activities, where individuals can differ in their success rates and, more im-
portant, in their beliefs about their success rates. The domain might be related to good performance in a course in
mathematics, biology, or language. The domain might concern doing well at tasks involving physical strength,
eye-hand coordination, or memory. The domain could even represent maintaining successful relationships, being
a good parent, or sticking to a diet. Within any one domain of performance, self-efficacy beliefs can be measured
with respect to diverse arrays of accomplishments differing in breadth. Consider the domain of physical fitness. At
a very narrow level, one could measure self-efficacy for performing a specific physical exercise. At a broader level,
self-efficacy could be assessed with regard to passing Standing Stork Tests (tests of an athlete's ability to maintain
a state of equilibrium in a static position). Even broader yet would be to evaluate beliefs about one’s physical
fitness aptitude (Warner, Parschau, Schwarzer, Wolff, Wurm, & Schuez, 2014).

However, there are even some measures of self-efficacy that are so broad in scope that they do not refer to any
specific performance domain. Instead, such global measures refer to general competence and life coping skills,
with items related to accomplishing goals in general and performing effectively on different tasks (e.g., Bandura,
2005). Bandura (1997) has maintained that global self-efficacy measures “violate the basic assumption of the
multidimensionalities of self-efficacy beliefs” (p. 48) and that “undifferentiated, contextless measures of personal
efficacy have weak predictive value” (p. 49). Ideally, according to Bandura, a self-efficacy measure should match,
in level of generality, the performance criterion of interest (Bandura, 2002, 2008). So if the criterion is, for ex-
ample, an obtained score on a Standing Stork Test, then the self-efficacy measure should represent a person’s
beliefs about his or her performance on that narrow task. On the other hand, if the criterion is overall physical
fitness, then the self-efficacy measure should be broader, referring perhaps to a person’s expectations about his or
her performance on a physical fitness aptitude test.

1.2. Physical Activity Self-Efficacy

One important domain to examine individual’s self-efficacy beliefs is the domain of physical activity because
much research has shown that self-efficacy is a critical antecedent to physical activity. High self-efficacy has been
linked to better performance on physical activity tasks, expending more effort on physical activity tasks, and
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persevering when difficulties arise (Gao, Lee, Kosma, & Solmon, 2010; Gao, Lodewyk, & Zhang, 2009). For
example, Gao et al. (2010) found that self-efficacy predicted 54% of the variance in physical activity among 207
middle school students in physical education classes. Gao, Lochbaum, & Podlog (2011) found that self-efficacy
predicted 27% of the variance in physical activity among 194 middle school students in physical education classes
when it was set as the sole predictor, and it predicted 28% of the variance in physical activity when it was set as a
predictor along with a mastery-approach goal and mastery motivational climate variables.

1.3. The Physical Activity Self-Efficacy Scale for Adolescents

Bandura (2004) proposed that self-efficacy beliefs must be measured against gradations of challenges to suc-
cessful performance. For example, in assessing personal efficacy to stick to an exercise routine, individuals judge
their efficacy to get themselves to exercise regularly in the face of different obstacles, such as being under pressure,
tired, depressed, or anxious. \Wu, Robhins, & Hsieh (2011) developed the Physical Activity Self-Efficacy Scale for
Adolescents (PASESA) using a sample of 105 boys and 101 girls ranging in age from 11 - 14 years and enrolled in
physical education or gym classes at a public middle school in the United States. The 11-item PASESA was used
to determine each participant’s confidence in his or her ability to overcome specific barriers to physical activity
(e.g., “I’'msure that | can still do my exercise even if | am too busy.”). The scale items were preceded by the phrase
“Please show how true each statement is regarding how sure you are that you can exercise, be active, or do sports
when you face.” Participants responded to each item using a 4-point Likert scale: “Not at all true”, “Not very true”,
“Sort of true”, and “Very true”. The Likert scale received the scores 1, 2, 3, and 4 respectively because all items
were positive. Scores for each participant were determined by computing the mean of a participant’s item scores.
Higher scores corresponded to a higher level of self-efficacy to overcoming barriers to physical activity. The
results of Wu et al.’s study revealed that all item correlations were within .29 to .55. The corrected item—total
correlation coefficients ranged from .39 to .64. Confirmatory factor analysis showed a one-factor model achieved
modest fit to the data after correlated errors on two pairs of items (Items 4 and 8; Items 2 and 10). The PASESA
has satisfactory internal consistency with Cronbach’s alpha coefficient of .86, and test-retest reliability of .61 (2
weeks apart).

A review of the related literature reveals that there are four studies that have examined the validity of the fac-
torial structure of the original English version of the PASESA. For example, Simpson & Rustin (2012) reported
that a confirmatory factor analysis of responses from a sample of 172 Canadian adolescents aged (12 - 14 years)
demonstrated that a single factor model fitted the data adequately. Gui & Smith (2012) reported that a confir-
matory factor analysis of responses from a sample of 140 British adolescents aged (13 - 14 years) demonstrated
that a single factor model fitted the data adequately after correlating the error terms associated with Item 4 and
Item 8. Eaton & Crcook (2013) found that an exploratory factor analysis of responses from a sample of 133
Scottish adolescents aged between 11 and 13 years retained a single factor that accounted for 59% of the total
variance extracted with item loadings ranging from .54 to .72. Peterson & Shavelson (2014) reported that a con-
firmatory factor analysis of responses from a sample of 155 Singaporean adolescents aged (12 - 14 years) dem-
onstrated that a single factor model fitted the data adequately after correlating the error terms associated with Item
2 and Item 8. Furthermore, a study by Mohammad-Hassun & Ahmed-Kali (2014) has examined the validity of the
factorial structure of the translated version of the PASESA within a Pakistani context. A confirmatory factor
analysis of responses from 190 adolescents aged between 11 - 13 years in the western territory of Pakistan showed
that a single-factor structure of the Pakistani (Urdu) version of the PASESA achieved a modest fit to the data.
They concluded that “The structure of the PASESA should be examined with more meticulous procedures that can
explore its items functions” (p. 16).

1.4. Rasch Rating Scale Model

The Rasch model is one of the Item Response Theory (IRT) models that have been used to analyze ordinal data
in order to provide linear measures by the use of logarithmic transformation procedures. The Rasch analysis
converts the raw item scores into equal-interval measures using a logarithmic transformation of the odds proba-
bilities of responses. The logarithmic transformation simultaneously results in an estimation of item location
(difficulties) and person measures (abilities) separately to produce estimates for each parameter that are sample
and item independent respectively. The Rasch model uses location parameters (item location) to model item
characteristics. The location parameters specify the position of the item and the item’s response categories on the
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continuum of the latent variable. Thus, item parameters and person measures are directly comparable because they
are on the same metric (Bond & Fox, 2007; Hambleton & Swaminathan, 2010; Linacre, 2015; van der Linden &
Hambleton, 2010).

The basic Rasch model is a dichotomous response model (Rasch, 1960; Wright & Stone, 1979) that represents
the conditional probability of a binary outcome as a function of a person’s (n), trait level (B) and an item’s diffi-
culty (8). When B, > &;, B, = &;, and B, < &;, Py (Probability of an endorsed response “yes” response to an item) >50
per cent, =50 per cent, and <50 per cent, respectively. Andrich (1978, 1988) is credited for extending Rasch di-
chotomous response model to the rating scale model. Generally, the simple dichotomous response model can be
extended to provide an appropriate model for use with polytomous response categories by the addition of an ad-
ditional difficulty parameter; either a second & parameter or a t parameter. For polytomously scored items, that is
when there are m + 1 possible ordered response categories for each item (coded as x=0,1,---,m), following the
rating scale model (Andrich, 1978), this probability is given by

exp{X(Bn —&)-JZ(Z)T]}

P(Xy =x)= éexp{k(ﬁn‘si)_grj}

where 1o = 0, B, identifies the ability of the person n, &;, the mean difficulty of the item i and 1;, called threshold, is
the point of equal probability of categories j — 1 and j. Thresholds add up to zero,

th =0
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@

Masters advocated that the rating scale model can be used to analyse “questionnaires in which a [Likert-
type]fixed set of responses alternatives like “strongly disagree”, “disagree”, “agree”, “strongly agree” was used
with every item on the questionnaire” (Masters, 1982: p. 105). Smith, Rush, Fallowfield, VVelikova, & Sharpe
(2008) implied that thresholds are derived for each adjacent response category in a scale. For k response categories,
there are k — 1 thresholds. Each threshold (FK) has its own estimate of difficulty. Thus, the rating scale model
describes the probability, P, of a person with ability B, choosing a given category with a threshold Fy and item
difficulty &;.

It is important to note that the Likert scale can be modelled with either the rating scale or the partial credit model
(Masters, 1988; Wright & Masters, 1982). The partial credit model allows the item format and the number of
categories to vary from item to item (e.g., some items are scored with a 5-point scale and others with a 6-point
scale). When the item format is inconsistent from item to item, the partial credit model is useful in providing es-
timates of the psychological distance between each set of the ordinal categories (Masters, 1988). However, the
rating scale model restricts the step structure to be the same for all items (Linacre, 2000; Wright & Masters, 1982).
The rating scale model is the recommended model when all items share a common rating scale. In fact, Linacre
indicated that strong evidence would be needed to use a model other than the rating scale model (e.g., partial credit
model) where all items have the same rating scale. However, in essence, the rating scale models are a subset of the
partial credit models (Andrich, 1988).

1.5. Problem and Rationale for the Present Study

Cultural values and norms in relation to physical activity in different countries may account for the cross-cultural
variations in levels of physical activity reported by adolescents (Lee & Martinek, 2009). In fact, a number of
studies have examined physical activity among specific cultural groups (Nakamura, 2002; Vertinsky, Batth, &
Naidu, 1996) and found that social norms of ethno-cultural communities play a significant role in exposure to and
attitudes towards physical activities and these factors in turn affect actual physical activity. Furthermore, culture
values and norms may affect not only the type of information provided by the various sources of self-efficacy
(Bandura, 1997), but also what information is selected and how it is weighted and integrated into a person’s self-
efficacy judgments. For example, people in an individualist culture may focus their self-appraisals on information
about their personal attainments. On the other hand, for people in a collectivist culture, evaluation of their per-
formance by members of their cultural group may be the most important source of efficacy formation. In an in-
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dividualist society, when approaching a new task, an individual’s self-appraisal of efficacy is likely to be affected
by his or her previous performance on similar tasks. In contrast, in a collectivist society, an individual’s self-
appraisal of efficacy is likely to be affected by the beliefs of the cultural group. Does the group think the individual
has the capability to perform the task? Would other members of the group be likely to do the task better (Bandura,
1986)?

In line with these concerns about the effects of cultural values and norms on individuals’ actual physical activity
and self-efficacy, the psychometric properties of the PASESA needs to be assessed in a non-Western context
because it is possible that instruments developed in the West might not work in the same manner in non-Western
settings due to cultural differences (Maneesriwongul & Dixon, 2004). In fact, we know little about self-efficacy to
overcome specific barriers to physical activity and stick to excise routine amongst native Omanis, especially
adolescents, because apparently no study has been conducted amongst native Omanis using the PASESA. It also
is possible that the paucity of physical activity self-efficacy research in Oman has, in part, been due to the lack of
Arabic language measures with acceptable psychometric properties and also to the fact that many Omanis do not
have an adequate command of the English language for the use of English language questionnaires. Thus, there is
a lack of arapidly applicable and reliable measure of physical activity self-efficacy in the Arabic-speaking context;
a tool not only valid but also useful for providing information about individuals’ judgment of their efficacy to get
themselves to exercise regularly in the face of different obstacles. Taking together, it seems that more research is
needed to examine the psychometric properties of the PASESA within an Omani context.

A review of previous research that evaluated the psychometric properties of the PASESA (e.g., Eaton & Crcook,
2013; Mohammad-Hassun & Ahmed-Kali, 2014; Peterson & Shavelson, 2014; Simpson & Rustin, 2012; Wu et al.,
2011) revealed that these research has mainly used the Classical Testing Theory (CTT) despite the fact that the
CTT suffers several limitations. For example, the CCT approaches assume an interval data and that all items in a
scale are equally difficult. These approaches do not allow for a separation of the evaluated persons and
items—these are both interpreted in the context of the other. The methods of analysis that has been used within the
CTT to evaluate the psychometric properties of tests suffer the limitation that they are sample dependent. The
focus of the CTT is on the total score (i.e., the sum of the responses to each item on the scale) not individual items.
Furthermore, the CTT lacks of additivity of rating scale data (i.e., equal-interval property of the scale).

An alternative approach to examine the psychometric properties of the Arabic version of the PASESA
(PASESA-AV) within an Omani context is to use the Rasch rating scale analysis. To date, it appears that no studies
available have used a Rasch analysis approach to examine the psychometric properties of PASESA within
Western or non-Western contexts (Bond & Fox, 2007; Boone, Staver, & Yale, 2014; de Ayala, 2009; Hambleton
& Swaminathan, 2010). The Rasch model is one specific application of the Item Response Theory (IRT). The IRT,
also referred to as Latent Trait Test Theory (LTTT), constitutes a mathematical model of the process through
which persons interact with test items, depicting the probability of various outcomes that may result from that
interaction. Specifically, the IRT explains a person’s performance on a test using an exponential function com-
prising item characteristics and the person’s latent ability measured by responses to items. Built around a dicho-
tomous logistic response model (suitable for Yes/No response choices), the Rasch model specifies that each item
response is taken as an outcome of the linear probabilistic interaction of a person's “ability” and an item’s “dif-
ficulty”. The Rasch model estimates each item’s difficulty as well as each person’s ability on the same metric,
allowing for meaningful comparisons of the two. The Rasch model generates reliability and validity estimates of
both persons and items that are independent of the sample distribution. These estimates can be used for in-depth
monitoring of test functioning. For example, the PASESA-Av items and persons demonstrating poor fit to the
Rasch model have unexpected response patterns given the item’s estimated difficulty and the respondent’s esti-
mated level of physical activity self-efficacy. This information can be useful in identifying items that do not
contribute to a valid measure of the underlying trait, as well as potential response biases related to respondent
characteristics contexts (Bond & Fox, 2007; Fox & Jones, 1998; Boone et al., 2014; de Ayala, 2009; Hambleton &
Swaminathan, 2010; van der Linden & Hambleton, 2010). When the Rasch rating scale model is used in the
present study, student ability refers to physical activity self-efficacy, and item difficulty to the level of endorsement
to an item. The easier the items, the more it is endorsed by students.

1.6. Aims of the Study

The aim of this study is to examine the psychometric properties of the PASESA-Av within an Omani context
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using the Rasch rating scale model. Specifically, the present study intended to:

(1) Examine the unidimensional factorial structure of the PASESA-Av as supported in Wu et al.’s (2011)
original study and other studies conducted internationally (i.e., (a) whether items exhibit expected response pat-
terns given each participant’s estimated level of physical activity self-efficacy, (b) whether participants exhibit
expected response patterns given each item’s estimated level of difficulty, and (c) whether the majority of the
variance explained by a single underlying construct).

(2) Examine the rating scale functioning of the PASESA-Av [not at all true = 1, not very true = 2 sort of true =
3, and very true = 4] (i.e., whether the PASESA-Av response categories logically reflect less/more physical ac-
tivity self-efficacy).

(3) Examine whether the PASESA-Av can separate participants into sufficient number of distinct levels of
physical activity self-efficacy.

(4) Examine whether the PASESA-Av items construct a well-defined variable and form a reproducible item
difficulty hierarchy.

1.7. Significance of the Study

The present study makes a useful contribution for three main reasons:

(1) The growing research interest in the effect of culture and norms on individuals’ physical activity and trait
self-efficacy, coupled with a prior lack of empirical evidence for psychometric properties of PASESA-Av within
non-Western contexts (such as Oman) highlighted the need for this type of investigation.

(2) The results of the present study are expected to facilitate and promote physical activity self-efficacy research
within the Omani context by making available rapidly applicable and valid and reliable measure of physical ac-
tivity self-efficacy for adolescents.

(3) The Rasch rating scale model represents a meticulous procedure to validate PASESA-Av within non-
Western contexts (such as Oman) that offer solutions to many problems of the conventional CTT.

1.8. Questions of the Study

The present study intended to answer the following research questions:

(1) Content validity: What is the technical quality of the PASESA-Av items, and more specifically, do the
PASESA-Av items correlate to form a dimensional structure (i.e., physical activity self-efficacy)?

(2) Structural Validity: Do the items in the PASESA-Av support a unidimensional underlying construct; that
is: (@) Do the PASESA-Av items’ response patterns across the participants demonstrate acceptable goodness-of-
fit to the Rasch model (i.e., do the items exhibit expected response patterns given each participant’s estimated
level of physical activity self-efficacy)? (b) Do the participants’ response patterns on the PASESA-Av items
demonstrate acceptable goodness-of-fit to the Rasch model (i.e., do the participants exhibit expected response
patterns given each item’s estimated level of difficulty)? (c) Is the majority of the variance explained by a single
underlying construct?

(3) Substantive validity: What is the structure of the PASESA-Av response scale, and more specifically, do
the response categories [not at all true = 1, not very true = 2 sort of true = 3, and very true = 4] logically reflect
less/more physical activity self-efficacy?

(4) Persons reliability: Does the PASESA-AV separate participants into a sufficient number of distinct levels
of physical activity self-efficacy?

(5) Items reliability: Do the PASESA-Av items construct a well-defined variable and form a reproducible
item difficulty hierarchy?

2. Methods

2.1. Participants

Participants of the present study included 260 Year 9 students enrolled in seven public schools in three gover-
norates in Sultanate of Oman; Muscat (3 schools), Al-Batinah South (2 schools), and Ash Shargiyah (2 school).
All schools were from metropolitan areas and had single-gender population. The means and the standard devia-
tions of the whole sample age were 14.73 and .72 for boys (n = 135) and 14.42 and .47 for girls (n = 125). Only
students with complete data were retained for the present study. The percentage of missing data was 2%. Those
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students left several item blank on the PASESA-Av. The analysis of demographic data showed that Arabic was
the first language for all participant students and that 98% of them belong to the middle socioeconomic class.

2.2. Measures

2.2.1. Physical Activity Self-Efficacy Scale for Adolescents

Wu et al. (2011) developed the PASESA using a sample of 206 middle school students ranging in age from 11 - 14
years and enrolled in physical education or gym classes at a public middle school in the United States. The
PASESA intended to measure each participant’s confidence in his or her ability to overcome specific barriers to
physical activity. The PASESA consisted of 11 items that were preceded by the phrase “Please show how true
each statement is regarding how sure you are that you can exercise, be active, or do sports when you face.” Par-
ticipants responded to each item of the PASESA using a 4-point Likert scale; “Not at all true,” “Not very true,”
“Sort of true,” and “Very true”. The Likert scale received the scores 1, 2, 3, and 4 respectively because all items
were positive. Scores for each participant were determined by computing the mean of a participant’s item scores.
Higher scores corresponded to a higher level of perceived self-efficacy to overcoming barriers to physical activity.

2.2.2. Translation of the PASESA

The author translated the PASESA from English into Arabic using the back-translation method. Three qualified
translators who held a doctoral degree in English and a minor in psychology, working without referencing to the
English version of the PASESA, independently translated the Arabic version back to English. Three other quali-
fied translators who also held a doctoral degree in English and a minor in psychology independently compared the
original English version of the PASESA to the new English version that was translated back from Arabic, and
rated the match between every two corresponding versions on a scale from 1 to 5. A score of 1 represented poor
match, whereas a score of 5 represented perfect match. The average percentage of match was 99% which could be
considered acceptable (see, Sousa & Rojjanasrirat, 2011).

Krippendorff’s alpha was also used to address the reliability of ratings among the panel of translators. Krip-
pendorff’s alpha is a statistical measure of the agreement achieved when coding a set of units of analysis in terms
of the values of a variable. The value of Krippendorff’s alpha would normally goes between 0 and +1. When raters
agree perfectly, Krippendorff’s alpha will be equal to 1. When raters disagree perfectly, Krippen-dorff’s alpha will
be equal to zero. Krippendorff’s alpha has the advantage of being applicable to any number of observers, not just
two, any number of categories, scale values, or measures, any metric or level of measurement, incomplete or
missing data, and large and small sample sizes alike, not requiring a minimum (Hayes & Krippendorff, 2007;
Krippendorff, 2004). In the present dataset, Krippendorff’s alpha was .97 (LL95%CI = .94; UL95%CI = .99).
Although there is no universally acceptable cutoff score for Krippendorff’s alpha, the values reported in the
present study may suggest satisfactory levels of agreement among the raters (Krippendorff, 2004).

2.3. Procedures

Approval was obtained to conduct the research investigation at the schools prior to data collection. Students
were recruited to participate in the present study during their normal physical education classes at their schools.
Only certain classes in each school participated in the present study depending on students’ classroom schedules
on the day and time of the administration of the measures. Students were informed that participation was voluntary
and that confidentiality of their answers would prevail at all times. All students gave assent by signing a consent
form prior to their participation in the study that they are willing to respond to the measure of the present study.
The PASESA-Av was administered to participant students by trained experimenters according to standardized
instructions during the second week of the first semester of the 2015/2016 school year. Students completed the
PASESA-Av in 5 - 10 minutes. Apparently, the items of the PASESA-Av were within the age-equivalent reading
level of the participant students because they did not indicate any difficulty understanding their content.

2.4. The Statistical Analysis

A Rasch rating scale model was applied to the PASESA-Av in the sample of the present study, because the generic
scale used in PASESA-AV is expected to function in similar manner across all items. The WINSTEPS program,
version 3.81.0 (Linacre, 2014) was used to run all Rasch analyses.
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3. Results

(1) Content validity
What is the technical quality of the PASESA-Av items, and more specifically, do the items of the PASESA-Av
correlate to form a dimensional structure (i.e., physical activity self-efficacy)?

Content validity provides the evidence of content applicability and the representativeness of the construct be-
ing measured (Messick, 1989). One component of the content aspect of validity surrounds the technical quality
of the items on an instrument (Dimitrov, 2012). The point measure correlations were estimated using Rasch
measurement, which is analogous to the item-total correlation in CTT. Positive point-measure correlations (>.30)
provide evidence for content validity (Linacre, 2015; Smith, 2003; Wolfe & Smith, 2007a, 2007b). In the present
study, the point-measure correlations were used for assessing content validity of the PASESA-Av.

Point-measure correlations. Table 1 shows that the observed point-measure correlations were positive for all
items of the PASESA-Av and they ranged from .74 to .87. Similarly, the expected value of the point-measure
correlations when the data fit the Rasch model with the estimated measures was positive for all items of the
PASESA-Av and they ranged from .73 to .86. These findings support the content validity of the PASESA-Av
because a point-measure correlation reflects the extent to which person responses on items are in accord with the
Rasch requirement; that higher category scoring corresponds to the presence of more of the latent variable (Li-
nacre, 2015).

Category point-measure correlations. The item category options reflect correlations with the measures that
support the Rasch measurement model (Dimitrov, 2012). The point-measure correlation for high and low cate-
gory-option groupings was from —.41 to .37 for the low category group (1, 2) and was —.47 to .55 for the high
category group (3, 4) which shows the accordance of category options’ correlations with person measures. These
values provide evidence for the content validity of the PASESA-Av.

(2) Structural validity

Do the items in the PASESA-Av support a unidimensional underlying construct?

Structural validity relates to the alignment of the scoring structure of an instrument to the structure of the con-
struct around which the instrument is designed (Messick, 1995a, 1995b). In Rasch modeling terms, unidimen-
sional measurement means that all of the non-random variance found in the data can be accounted for by a single
dimension of difficulty and ability (Bond & Fox, 2015). In the present study, several diagnostic tools were used
for assessing category functioning of the PASESA-Av. These tools include (Linacre, 2015):

Item fit statistics. Item fit statistics are a measure of how well the model predicts the data based on residuals
(Abd-El-Fattah, 2007). For the data to fit the model adequately, it was generally recommended that the two fit
statistics ranged from 0.72 to 1.30 logits. The infit and outfit mean squares can be converted to an approximately

Table 1. Rasch point-measure correlations of the PASESA-Av.

Point-measure correlations

Items
Correlation Expected
SE_1: | feel self-conscious or concerned about my looks when | exercise. .87 .86
SE_2: | am not motivated or feeling too lazy at exercise at the time. .82 .83
SE_3: 1 am too busy. .85 .84
SE_4: | have to exercise alone. .78 77
SE_5: | am afraid to fail. .80 .79
SE_6: The weather is bad. .75 74
SE_7: | have minor aches and pains from activity. .79 .75
SE_8: I am tired. .83 .82
SE_9: | have a bad day at school. .74 .75
SE_10: It is very hard work. .82 73
SE_11: I am sure that | can still exercise, be active, or do sports even if | face certain 76 77

barriers or problems.

Note: N = 260.
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normalized t-statistic using the Wilson-Hilferty transformation with the critical values are usually set at £2. This
means that the acceptable values for t values should be >+2 (p < .05) (Bond & Fox, 2015). The analysis showed
that no item has been deleted from the calibration procedure because the values of the INFIT and the OUTFIT
MNSQ statistics for all items fall within the accepted range of 0.72 to 1.30 logits. Also, the t values associated with
these two statistics were >+2.0. Table 2 shows that INFIT MNSQ values ranged from 0.92 to 1.20 (INFIT t values
ranged from 3.15 to 7.22), and that OUTFIT MNSQ values ranged from 0.90 to 1.23 (OUTFIT t values ranged
from 3.45 to 7.40).

Person fit statistics. Person fit statistics are statistical methods used to detect improbable item-score patterns
given an IRT model. They give the performance level of each student on the total scale. From a statistical Rasch
perspective, persons and items are exactly the same. They are merely parameters of the Rasch model. So the fit
criteria would be exactly the same (Bond & Fox, 2015; Linacre, 2015). As such, it is recommended that the
INFIT MNSQ and OUTFIT MNSQ statistics ranged also from 0.72 to 1.30 logits and that the acceptable values
for infit t and outfit t values range from —2 to +2 (p < .05) (Abd-El-Fattah, 2007; Bond & Fox, 2015). The analysis
showed showed that the INFIT and the OUTFIT MNSQ statistics for all persons fall within the accepted range of
0.72 to 1.30 logits and that the t values associated with these two statistics were >+2 except for two persons. The
INFIT MNSQ values ranged from 0.90 to 1.17 (INFIT t ranged from 4.20 to 8.62). The OUTFIT MNSQ values
ranged from 0.87 to 1.20 (OUTFIT t values ranged from 3.30 to 6.55). For the first outlier person, the INFIT
MNSQ value was 0.45 (INFIT t = 1.12) and OUTFIT MNSQ value was 0.66 (OUTFIT t = 1.35). For the second
outlier person, the INFIT MNSQ value was 0.39 (INFIT t = 0.95) and ONTFIT MNSQ value was 0.54 (OUTFIT
t = 1.10). These values violates the guideline that the INFIT and OUTFIT MNSQ should range from 0.72 to 1.30
logits with associated t > +2.0 (Bond & Fox, 2015). Both students were excluded from the calibration procedure.

Rasch principal components analysis (Rasch-PCA) of residuals. The Rasch-PCA of residuals is an un-rotated
technique with an underline hypothesis that there is only one dimension, called the Rasch dimension, captured by
the model so that the residuals do not contain other significant dimensions (Boone et al., 2014; Linacre, 2015).
Three criteria were used to suggest unidimensionality: (1) at least 50% of the total variance should be explained by
the first latent variable/dimension (Rasch dimension); (2) The first contrast should not have an eigenvalue > 2.0
because an eigenvalue of 2.0 represents the smallest number of items that could represent a second dimension (2
items); and (3) the ratio of the percent of raw variance explained by the measures (persons and items) to the
percent of total variance explained in the first contrast should exceed three (Linacre, 2015; Bond & Fox, 2015).

The results of the Rasch-PCA, summarized in Table 3, support the unidimensionality of the PASESA-Av.
The Rasch dimension explained 84.6% of the total variance, with 75.7% explained by persons and 8.9% ex-
plained by items. This indicated that a dominant first factor was present. There were small amounts of unex-
plained variances in the components which came from the residuals (3.2%, 2.3%, 1.6%, and 1.2% for the first,

Table 2. Item fit statistics of the PASESA-Av.

Items INFIT MNSQ ITFIT t OUTFIT MNSQ OUTFIT t
1 0.99 4.23 1.12 3.55
2 1.15 3.75 0.96 4.22
3 1.10 3.15 1.20 6.30
4 1.20 5.12 1.23 7.40
5 0.92 4.60 0.94 3.45
6 1.20 6.30 0.90 4.40
7 112 4.20 1.13 5.20
8 0.95 5.10 0.97 3.90
9 1.10 7.22 0.87 4.60
10 0.98 4.19 1.15 5.50
11 1.15 3.80 1.17 4.70
Note: N = 260.
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Table 3. Rasch-PCA for the PASESA-Av.

Eigenvalue Units Observed % Expected %

Total raw variance in observations 65 100 100

Raw variance explained by measures 55 84.6 84.4

Raw variance explained by persons 49.2 75.7 75.5

Raw variance explained by items 5.8 8.9 8.9

Raw unexplained variance (total) 10 15.4 100% 15.6
Unexplained variance in 1% contrast 1.6 3.2 20.7
Unexplained variance in 2" contrast 12 2.3 14.9
Unexplained variance in 3" contrast .80 1.6 10.3
Unexplained variance in 4" contrast .50 12 7.7

Note: N = 260.

second, third, and fourth contrasts, respectively). Residual factor loadings suggested that the data closely ap-
proximated the Rasch model, and there were no meaningful components beyond the primary dimension of
measurement. The Rasch-PCA demonstrated, by and large, that there were no extraneous dimensions. Further-
more, the first contrast eigenvalue was 1.6, which showed that the unexplained variance did not have the
strength of more than two items. The ratio of the the percent of raw variance explained by the measures (persons
and items) [84.6%%] and the percent of total variance explained in the first contrast [3.2%] exceeded the widely-
accepted minimum 3:1 ratio.

Disattenuated correlations. Disattenuated correlations can be calculated for person measures on clusters of
items on the instrument. The WINSTEPS program partitions items into three clusters, obtains person measures on
each of the three clusters, and reports disattenuated correlations between person measures on each of the three
clusters. Correlations approaching 1.0 indicate empirically that the clusters of items are measuring the same thing
and that the measure is likely unidimensional (Boone et al., 2014; Linacre, 2015). It was found that the disat-
tenuated first contrast person-measure correlations on the item clusters were .98 (item cluster 1 - 3) and .99
(item clusters 1 - 2 and 2 - 3). These findings indicate that the clusters of items are measuring the same thing and
that the PASESA-AYV is likely unidimensional.

Local independence. An underlying assumption of Rasch measurement is the notion of local independence.
Local independence requires that a participant’s response on one item is not dependent on his or her response to
another item. Unidimensionality can be defined through local independence. Local independence means that once
the latent trait level is controlled for, there are no significant correlations left among the items (Bond & Fox, 2015;
van der Linden & Hambleton, 2010). In the present study, local independence of the PASESA-AV was evaluated
using WINSTEPS program by investigating the standardized residual item correlations, which were obtained via
ICORFILE from the output file menu. Except for one item (I am too busy and It is very hard work = 0.10), the
residual item correlations were all negative or zero, which suggests that the items reflect local independence
(Linacre, 2015). The small positive value of the correlation between the two items was likely far too small to
present a dependency concern, as values below .30 are generally not considered to indicate a violation of local
independence (Christensen, Kreiner, & Meshah, 2013). However, Christensen et al. added that residual item
correlations on instruments of fewer than 20 items (the PASESA-Av has 11 items) may not be as confidently
interpreted as those with a large number of items. To overcome this limitation, they suggest comparing the mag-
nitude of the residual item correlation to the average residual correlation for all items in a set rather than depending
solely on cut-off value criteria. The 0.10 correlation between the two items on the PASESA-Av were not partic-
ularly larger than the average correlation on PASESA-Av of —.15. Thus, there is strong evidence that the items on
the PASESA-Av exhibit local independence.

(3) Substantive validity

What is the structure of the PASESA-Av response scale, and more specifically, do the response categories
[not at all true = 1, not very true = 2 sort of true = 3, and very true = 4] logically reflect less/more physical ac-

tivity self-efficacy?
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One component of substantive validity that is particularly salient in Rasch-based arguments is scale function-
ing (Dimitrov, 2012). Substantive validity (Messick, 1989, 1995a, 1995b) refers to the observed consistency and
patterns in responses of examinees or raters. Reliable and valid measurements require that rating categories be
substantively different and meaningful for respondents (Linacre, 2002). Essential to the functioning of a scale is
the advancement monotonically of the categories at higher levels of trait (Dimitrov, 2012). The step measure
parameter defines the boundaries between categories which should increase monotonically with categories. Dis-
ordering of step measures occurs when the rating scale does not function properly. If this occurs, collapsing re-
sponse categories is suggested to minimize this problem (Bond & Fox, 2015). Rasch measurement can evaluate
the effectiveness of rating scale structure. This provides an instrument’s author insight into the substantive
meaning of categories interpreted by respondents in order to take decisions about category labels or category
number (van der Linden & Hambleton, 2010). In the present study, several diagnostic tools were used for as-
sessing category functioning of the PASESA-Av. These tools include:

Category use distributions and outfit MnSq of categories. Figure 1 shows that the distributions of category
responses for the items of the PASESA-Av were generally unimodal, which suggest that there is no unusual
category usage. Outfit Mean Square (MnSq) of categories was evaluated to determine if the category is func-
tioning expectedly. Values greater than 2.0 indicate a large amount of unexplained noise in the data and significant
misinformation in the category (Linacre, 2002, 2015). Table 4 shows that the PASESA-Av has an optimal cat-
egory structure; that is categories advanced monotonically because the Outfit MnSq values were between 0.95 and
1.05 for all categories. These findings support the notion that the PASESA-Av has an optimal category structure.

Average measure. This is the ability estimates for all participants who choose a particular category, which is
expected to advance monotonically with categories along the rating scale (Linacre, 2002, 2015). The average
measure relative to item difficulty difference, 6, — ;, for all persons can be used to evaluate the rating scale across
categories (Because the rating scale structure is the same across all items 1, is a constant that can be neglected)
(Boone et al., 2014). Table 4 shows observed average measures relative to item difficulties and the expected
average measures relative to item difficulties for the PASESA-Av. The average measures demonstrated mono-
tonicity across the PASESA-Av as measured on the logit scale. The expected values for the average measures in
logits did not reflect any concerning differences from their observed values.

Step difficulties. The number of response categories should be large enough to identify along a wide range of the
variable on an instrument but small enough so that respondents can conceptualize substantive differences of
meaning between the category labels (Linacre, 2002, 2015). The step difficulties between two categories k and k —
1 should advance by at least 1.0 logit, which indicates a meaningful dichotomy between label k and label k — 1.
Step difficulties should advance by no more than 5.0 logits, or a loss of precision and information results (Bond &
Fox, 2015). Table 4 shows that each advance in step difficulties (Andrich thresholds; logits) was large enough
(>1.0 logit) to support an interpretation that movement across the threshold meaningfully indicated successfully
overcoming the impediment from category k — 1 to category k, and that each advance was small enough (<5.0 logit)

to prevent a loss of precision in measurement.
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Figure 1. Distribution of responses by category for the PASESA-Av items.
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Table 4. Outfit MNSQ of categories, average measures (observed & expected), Andrich thresholds, and coherence between
measures and category of the PASESA-Av.

Category label

Statistic 1 2 3 4
not at all true not very true sort of true very true
Outfit MNSQ of categories 1.05 0.98 0.95 1.02
Average measures (Observed values in logits) -3.16 -1.39 2.11 3.85
Average measures (Expected values in logits) -3.12 -1.43 2.15 3.88
Andrich thresholds (Step difficulties) None —3.66 1.95 4.84
Measure-implies-category percentage coherence 72 69 65 74
Category-implies-measure percentage coherence 70 66 64 71

Note: N = 260.

Coherence between measures and category observations. Coherence expresses the number of measures that
were expected to produce observations in a category as a proportion of those that actually did. Additionally, co-
herence expresses the proportion of observations in a category that were produced by measures corresponding to
the category. A general coherence threshold is that it is acceptable above 40% (Dimitrov, 2012; Linacre, 2002).
Coherence percentages are shown in Table 4 and they were generally above the desirable level.

Step calibrations. Category probability functions are a visual representation of the probabilistic relationship
between category difficulty and student location on the latent variable (Bond & Fox, 2015). Andrich (1988)
emphasized that as the measures of persons increase, the probability of observing a person in a higher category
should increase as well. Each curve represents an individual rating scale category, and the curves always appear
in ascending order so that the curve representing the lowest category is farthest to the left and the curve for the
highest category is farthest to the right. For example, for a person with low ability, the probability of observing the
person in category zero must be higher than the probability of observing the person in category four. Visual
examination of the probability characteristics curves can be used to verify the ordering of step calibrations. Each
category should appear to have a peak at some point where it is the most probable category to be endorsed (Bond
& Fox, 2015). Figure 2 shows that increasing student location on the latent variable (i.e., physical activity self-
efficacy) is associated with an increasing probability for observed ratings in higher categories.

(4) Person separation and reliability

Does the PASESA-Av separate participants into a sufficient number of distinct levels of physical activity
self-efficacy?

Person separation and reliability. Person separation indicates the extent to which an instrument’s scale dis-
criminates well between persons (Smith, 2003). The real person separation accounts for any error that arises from
model misfit (Bond & Fox, 2015; Smith, 2003). Real person separation greater than 2.0 with person reliability
greater than .80 implies that the instrument is likely sensitive enough to accurately classify between those of high
ability and those of low ability on the instrument. The person reliability expresses the probability that persons on
the high range of ability do, indeed, have a high ability, while those of low ability are, indeed, likely to be found on
the lower range of ability on another measure of the same variable (Linacre, 2015).

The analysis showed that the real person separation index was 5.65 and the real person reliability was .95. The real
person separation index indicates that the PASESA-AV is sensitive enough to distinguish between high and low
students with regard to physical activity self-efficacy trait. This is especially important to an instrument such as the
PASESA-Av, which purports to be able to provide information about adolescents’ self-confidence to to overcome
specific barriers to physical activity. The real person reliability of 0.95 indicates that the PASESA-Av placed persons
reliably on its respective measurement continuum, which suggested that person placement on another instrument
measuring the same construct will likely show the same students above or below others as on the PASESA-Av.

Person/item map. The Rasch person-item map for the PASESA-AVv is depicted in Figure 3. Self-reported rat-
ings of physical activity self-efficacy in response to the PASESA-Av items are shown on the left hand side of
the map, while the thresholds of the items of the overall PASESA-Av are on the right hand side. Numerical val-
ues on the extreme left hand side of the map which range from —3 to +4 are expressed as a log odd unit interval
or logit which is the natural unit of the Rasch scale (Fox & Bond, 2007).
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The Rasch person-item map is used to compare the range and position of the person measure distribution on
the left hand side of Figure 3 to the item measure on the right hand side. Persons represented in the map as an X
appear in ascending order of PASESA-Av from the bottom of the figure to the top. Items on the right are
represented by item numbers, with a decimal representing the response scale boundary or threshold of each of
the ratings (Adams & Khoo, 1993; Curtis & Boman, 2007). Items at the top of the scale on the right hand side
are harder for adolescents to rate (e.g., Item 8. | am tired.), while items become easier for adolescents further
down the scale (e.g., Item 9. I have a bad day at school). Adolescents with higher physical activity self-efficacy
at the top of the scale are more likely to rate the PASESA-Av items as being “Very true”; students with lower
physical activity self-efficacy at the bottom of the scale are more likely to rate the items as “Not at all true”.

The vertical scale is an interval scale. Spaces between items, between persons, and between items and persons
have substantive meaning in terms of the underlying variable (Callingham & Bond, 2006). The physical activity
self-efficacy of each adolescent while rating the statements is referred to as the ‘person measure’ and the level of
physical activity self-efficacy while performing each item with a criterion level of difficulty is called ‘item
measure’ (Adams & Khoo, 1993). Items should be located at each point on the scale to measure meaningful dif-
ferences and must cover all the areas on the scale to measure the physical activity self-efficacy of all adolescents.
Rasch rating scale structure parameters, the step calibrations or Tau’s, are related directly to category probabili-
ties. These probabilities relate to the probability of a category being observed, not to the substantive order of
achievement of the categories (Linacre, 1999).

Furthermore, the difficulty of the PASESA-Av items ranged from —.60 to .86. Item 8 (response 3) is seen as
the most difficult item in the PASESA (only 23% reported “not at all true” to this item) while Item 9 (response 3)
is the easiest item (91 of respondents “not at all true” to this item). It was notable that two students at the higher
end of the scale do not have any corresponding items, implying that while they have high levels of physical ac-
tivity self-efficacy, the actual level cannot be estimated accurately because of the paucity of item thresholds.
There are no items that discriminated between them at that measure level. Three students at the lower end of the
scale who do not have any corresponding items from the PASESA-Av have a low level of physical activity
self-efficacy, which has not been estimated with corresponding items.

Most importantly, in Figure 3, both persons and items appear along the same scale with the 11 items of the
PASESA-Av forming a unidimensional scale. The range of item difficulties approximately matches the range of
students’ scores, implying that the scale is appropriate for this group of students. Furthermore, Bond & Fox
(2015) described the analysis of data using the Rasch model as “an estimate of what our construct might look
like if we were to create a ruler to measure it (p. 8). In the present analysis, the fact that the item-person map
spread along the continuum of the logit scale and that persons spread along the continuum of the ability esti-
mates, the scale provide evidence for the content and substantive validity of the PASESA-Av. This means that
the PASESA-AV provides “well-spaced items that [cover] a substantial length of the construct” (Green & Fran-
tom, 2002: p. 27), which provides evidence for content and substantive validity.

(5) Item separation and reliability

Do the PASESA-Av items construct a well-defined variable and form a reproducible item difficulty hierarchy?

Item separation and reliability. Item separation confirms the item difficulty hierarchy. Item separation is par-
ticularly useful in providing evidence for content validity (Linacre, 2015). Values of item separation lower than
3.0 with item reliability less than .90 implies a lack of items at a wide enough range of difficulties to provide
evidence for content validity; i.e., the items potentially do not offer a range of difficulties that cover the range of
the construct and might not represent a well-defined variable (Smith, 2003). Item reliability is a measure of the
extent to which the items on an instrument can be precisely located along the latent variable. Values of item re-
liability (<0.90) suggest that the items are not representative of a wide range of difficulty or that the sample size
was too small (Bond & Fox, 2015; Linacre, 2015; Smith, 2003). The analysis showed that the real item separation
was 6.20 and the real item reliability was .97. These values indicate that the items of the PASESA-AV create a
well-defined variable and that the items formed a reproducible item hierarchy (Bond & Fox, 2007).

Key form. The key form provided a visual representation of the measure and the rating scale difficulty calibrated
to the qualitative aspects of the scale—the items in hierarchical order. The key form, illustrates how logits and
rating scale units (along the horizontal axis) were linked to the qualitative content-items in hierarchical order
(along the right vertical axis) (Linacre, 2015). The location of rating units is arranged along the difficulty con-
tinuum expressed in logits. Each rating scale unit on the key form estimates the level of difficulty of achieving that
rating for a specific item, as it related to other items and other rating units (Bond & Fox, 2007). In the key form, the
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Figure 4. Key form for the PASESA-Av.

most difficult items to endorse at higher option categories are shown at the top, while the items easier to endorse at
higher option categories are shown at the bottom (Linacre, 2015). Figure 4 is the key form that represents the item
hierarchy for the PASESA-Av. The alignment of the items in such an order supports the underlying conceptual
nature of the construct (i.e., physical activity self-efficacy) in terms of an increasing difficulty to endorse higher
option categories for higher-placed items (item difficulty hierarchy)

4. Discussion

The aim of this study was to investigate the psychometric properties of the Arabic version of the Physical Activ-
ity Self-efficacy Scale for Adolescents (PASESA-AvV) within a non-Western context using a sample of Omani
adolescents. All analyses were based upon the Rasch rating scale because the generic scale used in PASESA-Av
was assumed to function in similar manner across all items (\Wright & Masters, 1982). Four psychometric prop-
erties were examined for the PASESA-Av: 1) item technical quality to evidence content validity; 2) unidimen-
sionality to evidence structural validity; 3) rating scale functioning to evidence substantive validity, and 4) person
and item separation and reliability.

For the technical quality of the PASESA-Av items, the observed and the expected point-measure correlations
were positive for all items of the PASESA-Av. Values ranged from .74 to .87 for the observed correlations and
from .73 to .86 for the expected correlations. These values were all greater than the recommended minimum cri-
terion of .30, suggesting high technical quality of the PASESA-Av items. The positive values of the point-
measure correlations suggest that the items were oriented in the same direction as the measure. These findings
support the content validity of the PASESA-Av because a point-measure correlation reflects the extent to which
person responses on items are in accord with the Rasch requirement that higher category scoring corresponds to
the presence of more of the latent variable (i.e., physical activity self-efficacy) (Linacre, 2015; Smith, 2003;
Wolfe & Smith, 2007a, 2007b). The category point-measure correlations were also in line with the measures. In
other words, for each item, lower category options (1 and 2) showed more-negative point-measure correlations,
while more-positive point-measure correlations were seen with higher category options (3 and 4).

The findings of the present study supported the unidimensionality of the PASESA-Av as a measure of a single
underlying latent trait of physical activity self-efficacy. This pattern of results is consistent with Wu et al’s
(2011) original findings of the PASESA, and also replicates the findings from research conducted internationally
by means of CTT on the factorial structure of the original English version of the PASESA in Canada (Simpson &
Rustin, 2012), England (Gui & Smith, 2012), Scotland (Eaton & Crcook, 2013), and Singapore (Peterson &
Shavelson, 2014) as well as the translated versions of the PASESA (Mohammad-Hassun & Ahmed-Kali, 2014). In
the present study, the Rasch-PCA indicated that the 11-item version of the PASESA-Av explained 84.6% of the
total variance, with 75.7% explained by persons and 8.9% explained by items suggesting that a dominant first
factor was present (unidimensionality of the PASESA-Av). The ratio of the the percent of raw variance ex-
plained by the measures (persons and items) [84.6%%] and the percent of total variance explained in the first
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contrast [3.2%] exceeded the widely-accepted minimum 3:1 ratio. The components which came from the resid-
ual explained trivial amounts of variance offering further support for the unidimensionality of the PASESA-Av
because no meaningful components beyond the primary dimension of measurement were possible. In fact the
first contrast eigenvalue was 1.6, which showed that the unexplained variance did not have the strength of more
than two items.

Another evidence for the unidimensionality of the PASESA-Av was embedded within the item and the person
fit statistics (Abd-El-Fattah, 2007). Item fit statistics and their normalized t-statistic were within the accepted
guideline for all items of the PASESA-Av. This means that the PASESA-AvV response patterns across the par-
ticipants demonstrate acceptable goodness-of-fit to the Rasch model (Yim, Abd-El-Fattah, & Lee, 2007). That is,
the PASESA-Av items exhibit expected response patterns given each participant’s estimated level of physical
activity self-efficacy. The person fit statistics and their normalized t-statistic was also within the accepted guide-
line for all persons except for two cases (persons). This means that the participants’ response patterns on the
PASESA-Av items demonstrate acceptable goodness-of-fit to the Rasch model. That is, the participants exhibit
expected response patterns given each item’s estimated level of difficulty.

The two cases that did not fit the Rasch model were excluded from the calibration procedure. However, before
they were excluded, an examination of the dataset showed that one student had a zero score and the other had a
perfect score. Cases with zero scores are cases that had minimum possible scores on the scale, while cases with
perfect scores are cases that have maximum possible scores on the scale (Alagumalai, Curtis, & Hungi, 2005).
Because the Rasch model is a stochastic model rather than a deterministic model, some amount of misfit is tenable
and expected (Bond & Fox, 2015). Callingham & Bond (2006) indicated that as many as 5% of the persons can
exhibit misfit without causing concern in the social sciences (although they noted that for a high-stakes situation a
5% misfit rate on items must be addressed), while Linacre (2015) suggested that up to 10% misfit can be expected
and not particularly interfere with Rasch measurement. These suggested proportions were chosen as guidelines for
the analysis of person goodness-of-fit of the PASESA-Av to the Rasch model.

The local independence provide further evidence for the unidimensionality of the PASESA-Av because local
independence means that once the latent trait level is controlled for, there are no significant correlations left
among the items (Boone, et al., 2014). Except for one positive residual correlations on the PASESA-Av (I am too
busy and It is very hard work = 0.10), the residual item correlations were all negative or zero, which suggests that
the items reflect local independence. The small positive value of the correlation between the two items was likely
far too small to present a dependency concern, as values below .30 are generally not considered to indicate a vi-
olation of local independence (Christensen et al., 2013). Overall, the findings from the person and item fit statistics,
Rasch-PCA, and local independence supported the unidimensionality of the PASESA-Av that reflected structural
validity of the measure. There are at least three related reasons why unidimensionality is important to consider in
the PASESA-Aw. Firstly, unidimensionality is a basic assumption for valid calculation of total scores according to
both classic and modern test theories. Secondly, explicit interpretation requires scores to represent a single defined
attribute of physical activity self-efficacy. That is, scores on a scale that is used to measure one variable should not
be noticeably influenced by varying levels of one or more other variables. Thirdly, if scores do not represent a
common line of inquiry, it is unclear if two individuals with the same score can be considered comparable. The
interpretation of any differences between individuals will be ambiguous since it is unknown in what way(s) they
actually differ (Nunnally & Bernstein, 1994; Smith Jr., 2002; Stout, 1987).

In addition to the technical quality and unidimensionality of the PASESA-Av items, the validity of the
four-category rating scale was assessed. Specifically, the aim was to assess whether successive response catego-
ries for each item of the PASESA-Av were located in the expected order. Several criteria supported the utility of
the four-category rating scale and that they are located in the expected order. First, the Outfit Mean Square (MnSq)
of categories was <2.0 indicating the existence of a trivial amount of unexplained noise in the data and a signif-
icant amount of information in the category (Linacre, 2015). That is, the PASESA-AvV has an optimal category
structure with categories advanced monotonically. Also, the distributions of category responses for the items of
the PASESA-Av were generally unimodal, which suggested that there was no unusual category usage (Andrich,
1988; Linacre, 2002).

Furthermore, the average measure showed that the ability estimates for all participants who choose a particular
category advanced monotonically with categories along the rating scale, which indicated successful use of the
rating scale categories by respondents. Each advance in step difficulties (Andrich thresholds; logits) was large
enough (>1.0 logit) to support an interpretation that movement across the threshold meaningfully indicated suc-
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cessfully overcoming the impediment from category k — 1 to category k, and that each advance was small enough
(<5.0 logit) to prevent a loss of precision in measurement (Bond & Fox, 2015). This means that the step difficulties
on the PASESA-Av showed that movement across thresholds reflected a meaningful advancement across impe-
diments to higher category options. Across all scales, step difficulties were wider than 1.0 logit and narrower than
5.0 logits, which provided precision to the measures.

The validity of the PASESA-Av categories was pictorially supported through the category probability curve
wherein increasing student location on the latent variable (i.e., physical activity self-efficacy) was associated with
an increasing probability for observed ratings in higher categories. Taken together, these findings offered em-
pirical evidence to the substantive validity of the PASESA-Av; that substantively different and meaningful cat-
egories of the PASESA-Av were interpreted by respondents. These findings also provides the PASESA-Av au-
thors insight into the substantive meaning interpreted by respondents to ensure support for its use rather than re-
lying on conjectural or anecdotal information to make decisions that the category labels and category number of
the PASESA-AVv are informative.

Finally, the item and the person separation and reliability of the PASESA-Av were investigated in the present
study. For the item separation and reliability, the analysis showed that the real item separation was 6.20 and the
real item reliability was .97. This means that there is enough items on the PASESA-AV to express enough range of
difficulties hierarchy that cover the range of the construct (i.e., physical activity self-efficacy) and represent a
well-defined variable (Boone, et al., 2014). Furthermore, the alignment of the items in such an order as depicted in
the key form graph supports the underlying conceptual nature of the construct (i.e., physical activity self-efficacy)
in terms of an increasing difficulty to endorse higher option categories for higher-placed items (item difficulty
hierarchy). These findings offer further support for the PASESA-Av content validity. In addition, the high item
reliabilities indicated the replicable position of items in terms of item difficulty; thus, the item reliabilities con-
firmed the item hierarchies of the scales and add evidence for the substantive aspect of construct validity (Linacre,
2015).

For the person separation and reliability, the analysis showed that the real person separation index was 5.65
and the real person reliability was .95. The real person separation index indicates that the PASESA-AV is sen-
sitive enough to distinguish between high and low students with regard to physical activity self-efficacy trait.
The real person reliability of .95 indicates that the PASESA-AV placed persons reliably on its respective meas-
urement continuum, which suggested that person placement on another instrument measuring the same construct
will likely show the same students above or below others as on the PASESA-Av (Linacre, 2015). The fact that
the item-person map spread along the continuum of the logit scale and persons spread along the continuum of
the ability estimates the scale provide evidence for the content and substantive validity of the PASESA-Av
(Yim et al., 2007). This means that the PASESA-Av provides “well-spaced items that [cover] a substantial
length of the construct” (Green & Frantom, 2002: p. 27), which provides evidence for content and substantive
validity.

Overall, high person reliabilities indicated two characteristics of the PASESA-Av: (a) persons rated high on a
scale had a high probability of indeed having a higher measure of the behavioral attributes on the scale and (b)
persons were successfully placed into groups of varying performance levels. Importantly, this showed that stu-
dents were clearly placed along a continuum of the measure rather than dichotomized into just high or low groups.
Such a continuous measure provides opportunities for decisions to be based on a wide variety of ability levels to
ensure that students can be exposed to experiences tailored to their developmental level (Bond & Fox, 2007; Li-
nacre, 2015).

5. Conclusion

In summary, the development of the Arabic version of the PASESA is one of the strengths of this study. The
Rasch measurement analysis demonstrated content validity of the PASESA-AV as a unidimensional measure of
trait physical activity self-efficacy. The scale rating categories were found to advance monotonically and in-
crease uniformly. In addition, the scale item and person separation and reliability were satisfactory. Although
future studies are needed to replicate these results in additional settings, our findings suggest that researchers and
practitioners can be confident in their interpretation of the PASESA-Av scores when used within an Arab con-

text.
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