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Abstract 

The current study aims to adapt sources of middle school mathematics scale developed by Usher 

and Pajares (2009) to the Omani context. The study sample consisted of 700 students (379 girls 

and 321 boys) from the eighth grade in middle schools in Oman. The results of this study showed 

that sources of middle school mathematics self-efficacy scale (SMES) (adaption) resemble the 

original version of which developed by Usher and Pajares (2009). Confirmatory factor analysis 

showed good fit indices, with χ2=767.8, df=224, comparative fit index=.928, standardized root 

mean square residual=.0478, and root mean square error approximation=.059. The scale also 

displayed a robust internal consistency–Cronbach’s alpha coefficient was above 0.8 and for its 

subscales as well. The indices of convergent and divergent validity for this scale were all significant 

(p<0.001). Therefore, SMES is psychometrically sound and can be applied to the Omani context. 
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INTRODUCTION 

Mathematics achievement is a critical issue around 
the world. Scholars have tried to determine the best way 
to improve students’ achievement in mathematics. To 
this end, several kinds of studies have been conducted in 
which self-efficacy was found to be one of the essential 
factors of a student’s achievement in mathematics (Liu & 
Koirala, 2009; Recber et al., 2018; Skaalvik et al., 2015).  

Additionally, the literature has revealed that a robust, 
positive relationship exists between mathematics self-
efficacy and mathematics achievement (Ayotola & 
Adedeji, 2009; Evans, 2015; Meral et al., 2012). Students 
with high degrees of self-efficacy were found to be more 
precise in mathematic task and showed greater diligence 
in difficult tasks when compared to students with low 
self-efficacy (Ayotola & Adedeji, 2009). Self-efficacy 
influences the effort taken to complete a task and the 
persistence in focusing on that task, as well as academic 
motivation.  

Thus, self-efficacy plays a significant role in students’ 
academic achievement. However, according to the 
literature, most studies conducted on self-efficacy and 
on its role in achievement have been conducted in 

western contexts (Gao, 2019). Additionally, there is no 
scale of sources on mathematics self-efficacy in the 
context of Oman or Arab context, where “the strength 
and influence of the sources differ as a function of 
contextual factors such as gender, ethnicity, academic 
ability, and academic domain” (Usher & Pajares, 2008, p. 
751). 

Therefore, the current study will bridge the gap in the 
body of knowledge by translating and validating the 
sources of middle school mathematics self-efficacy scale 
(SMES), which was constructed by Usher and Pajares 
(2009) in the Omani context. Furthermore, this study was 
as one of the recommendations of Usher and Pajares 
(2009) to examine the validity of the items of SMES 
across different contexts and domains. 

Over the last 34 years, scholars have applied the 
concept of self-efficacy in various fields of education to 
clarify a broad variety of human performances, such as 
academic achievement (Artino, 2012). Self-efficacy is 
considered as one of the major factors impacting a 
learner’s cognition; it influences their actions and 
behaviors and guides their education. Moreover, the 
feeling of self-efficacy, that is a person’s faith in their 
ability to complete a particular mission, encourages a 

https://doi.org/10.29333/ejmste/13481
http://creativecommons.org/licenses/by/4.0/
mailto:khalid.alumairi@gmail.com
mailto:umi_salleh@um.edu.my
mailto:hutkemri@um.edu.my
https://orcid.org/0000-0001-8691-0459
https://orcid.org/0000-0002-3363-2800
https://orcid.org/0000-0002-7799-1223


Al Umairi et al. / Adaptation of the sources of the mathematics self-efficacy scale for Oman 

 

2 / 15 

person to continue on a mission, become more actively 
engaged in it, and work in a harder and lengthier 
manner when pursuing that goal (Hendricks, 2016). 

THEORETICAL FRAMEWORK 

Self-efficacy has garnered adequate interest in the 
area of learning research. Studies have demonstrated 
that it can be used to predict a learner’s academic 
achievements in academic fields and levels (Usher & 
Pajares, 2008). Moreover, self-efficacy has been 
demonstrated to forecast a learner’s college major and 
job selections (Brown & Lent, 2006, as cited in Usher & 
Pajares, 2008) and is related to main motivation 
structures, such as causal attributions, self-concept, 
optimism, achievement goal orientation, academic help-
seeking, anxiety, and value (Usher & Pajares, 2008). It 
refers to specific activities and tasks in which people feel 
competent as opposed to a more general judgement 
about their abilities. (Van Dinther et al., 2011). Self-
efficacy builds our emotions. To understand how people 
feel confident about their actions, it is necessary to 
investigate how self-efficacy functions. With regard to 
belief, a feeling of competence facilitates cognitive 
processes and performances in a range of settings that 
involve decision-making, goal-setting, and academic 
achievement (Husain, 2014). 

The level of self-efficacy affects the way we think and 
how we feel. When self-efficacy beliefs are extremely 
high, people enjoy activities peacefully (Kumar & Lal, 
2006). Self-efficacy beliefs also affect how well 
individuals motivate themselves and persist in facing 
obstacles that may arise from the targets they set for 
themselves, the resulting expectations, and the causative 
source for their success and failure. Self-regulation of 
emotional states is greatly influenced by beliefs about 
how people can cope. This influences the quality of their 
emotional well-being and their susceptibility to anxiety 
and despair (Bandura, 2012). 

Furthermore, self-efficacy is a part of the social-
cognitive theory of personality (Bandura, 1994). The 
latter argues that education takes place in social 
conditions with a dynamic and mutual interaction 
between the individual, their surroundings, and their 
actions (Zhou & Brown, 2015). According to the beliefs 
of social theorists, education is affected by a person’s 
self-efficacy (Kehoe, 2013). In particular, an individual’s 
beliefs in their efficiency affects them either negatively 

or positively in self-debilitating ways or self-enabling 
ways(Van Dinther et al., 2011). 

Self-efficacy beliefs have four sources from which 
students also derive their beliefs. These sources are 
mastery experiences, vicarious experiences, verbal 
persuasion and physiological reactions or states. Self-
efficacy is what learners deduce based on the knowledge 
they acquire from these sources. It is the judgement of 
their capability to be successful in a particular mission or 
a set of associated missions. By understanding and 
methodically utilizing these sources, educators can leave 
an impact on a learner’s self-efficacy (Margolis & 
McCabe, 2006). According to Bandura (2012), the theory 
of self-efficacy hypothesizes that people obtain the 
knowledge to assess their efficacy beliefs from four main 
sources:  

(a) mastery experience,  

(b) vicarious experience,  

(c) verbal persuasion, and  

(d) physiological arousal.  

Mastery Experiences 

Mastery experiences are considered to be a powerful 
source of self-efficacy (Britner & Pajares, 2006; Husain, 
2014; Tschannen-Moran & Hoy, 2007). Bandura (1994) 
pointed out that the extremely efficient method of 
establishing a robust feeling of efficacy is via mastery 
experiences. Wherein, mastery experience is defined as 
individual’s explanations of their personal earlier, real 
experiences accomplishing a specific mission. Mastery 
experiences demonstrate power, especially when people 
overcome difficulties or succeed in difficult tasks 
(Bandura, 1997, as cited in Usher & Pajares, 2008).  

Vicarious Experiences 

Vicarious experiences of social models are another 
method by which beliefs of self-efficacy are established 
and boosted (Bandura, 1994). They are defined as 
individuals’ assessments of their abilities with respect to 
the accomplishments of others (Chang, 2006). People 
learn to succeed by observing the success of a role model. 
Observing the success of others prompts people to 
succeed, whereas observing their failure leads to a 
decrease in self-efficacy beliefs (Bandura, 1994). 
Vicarious or indirect experiences are deemed as the 
second source of self-efficacy in which the factor that 

Contribution to the literature 

• Providing evidence for reliability and validity of SMES as a tool to measure sources of self-efficacy of 
students in mathematics in Oman context in light of the theory of Bandura (1977) is important.  

• SMES has been used in different contexts for instance, Indonesia, Singapore, Taiwan, the USA, and 
Turkey. As well as it has used in different domains. SMES is a popular subject in the field. 

• This study will assist scholars to understand the self-efficacy in Arabic context and it allow different 
scholars to conduct more studies on self-efficacy and its sources. 
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helps create efficacy within a person is the vision that 
individuals on the same level as themselves succeed 
through sustained effort; this leads to an increase in the 
person’s beliefs that they can master the same activities 
and be successful. In contrast, watching others’ failures 
despite diligent attempts reduces the observer’s 
judgement of their own efficacy and reduces their 
attempts (Bandura, 1994). Thus, the effect of modelling 
on recognized self-efficacy is based on its perceived 
similarity to the models, where whenever the assumed 
resemblance increases, the model’s successes and 
failures are more persuasive (Bandura, 1994). 

Social Persuasion 

The third vehicle for boosting individuals’ self-
efficacy beliefs is social persuasion, which convinces 
them that they have what it takes to succeed. Verbal 
persuasion is more widely used in education systems, as 
it is often used to convince students to believe in their 
abilities to cope with difficult situations (Artino, 2012). 
Social persuasion, which involves being vulnerable to 
the verbal and non-verbal judgements given by people, 
is also a crucial source of knowledge. Effective 
persuaders should work to develop the learner’s beliefs 
in their abilities, while also guaranteeing that the 
predicted success is achievable (Britner & Pajares, 2006). 
Verbal persuasion refers to “the verbal judgments that 
others provide” (Chang, 2006, p. 55). Performing a 
definite task because of encouragement or persuasion 
from others is called social persuasion. For example, 
when someone convinces another person to perform 
some tasks, the person who is convinced by another 
tends to believe that they can perform this task.  

Physiological Arousal 

The fourth source of self-efficacy involves 
physiological and emotional states. Individuals with a 
great feeling of efficacy see their status of sentimental 
stimulation as an invigorating performance easer, 
whereas those who are stressed by their self-belief 
consider their stimulation to be weakening (Bandura, 
1994). People are also partly dependent on their physical 
and emotional states to judge their abilities. They explain 
their anxiety responses and nervousness as a sign of 
weakness that leads to poor performance. In actions such 
as potency and endurance, individuals judge their 
tiredness, soreness, and worries as signs of physical 
frailty. Attitude also influences individuals’ judgements 
of their efficacy. While a positive attitude improves self-
efficacy beliefs, a degrading attitude weakens it. Fourth 
method of changing self-belief of efficacy is to lessen an 
individual’s anxiety responses and change their bad 
emotional tendencies and misinterpretation of their 
physical states (Bandura, 1994). 

Physiological factors, such as fear, anxiety, 
stimulation and attitude, provide information regarding 

one’s efficacy beliefs. Learners assess their level of trust 
based on the emotional state they are in as they observe 
or participate in an act. They are further likely to 
anticipate success when they encounter pleasant 
excitement than when they experience high levels of 
nervousness, pressure or strain concerning a particular 
action or sphere. Bad physical states–or those 
understood as bad–could hinder performance and 
increase the likelihood of a low outcome, thereby leading 
to poorer levels of self-efficacy. As a result, individuals 
also differ in degree to which they concentrate on their 
inner status and degree to which they are predisposed to 
relate good or bad results to those statuses. The current 
level of self-efficacy, the complexity of the mission at 
hand, and previous experiments in comparable positions 
also influence the affective states, the explanation of 
physiological states, and the impact they have on self-
efficacy. Physiological states do not differ from earlier 
sources, where it is the explanation of physiological 
states that gives to self-efficacy (Britner & Pajares, 2006). 

SMES 

Albert Bandura introduced the construct of self-
efficacy beliefs in the last century, specifically the 1970s 
(Van Dinther et al., 2011). Since Bandura (1977) 
introduced the construct of self-efficacy and the 
problems of accurate measurement of self-efficacy based 
on Bandura’s (1977) theory is still there between 
scholars. Accordingly, the scholars conducted the first 
debate on the issue in 1996 at one of the annual meetings 
of the American Educational Research Association held 
in New York, that is Measuring and Mismeasuring Self-
Efficacy: Dimensions, Problems, and Misconceptions 
Conference (Echeverría Castro et al., 2020). According to 
that, Usher and Pajares (2009) made up their minds to 
make a critical review of the state of knowledge of the 
sources of school self-efficacy. They found that during 
the critical review in the measurement part, specifically 
the measurement of self-efficacy, there were a diversity 
of instruments that measure the four sources of self-
efficacy or only some of them. They detected forms that 
do not resemble what is founded in the theory, as well as 
test items that contradict Bandura’s (1977) theory 
(Echeverría Castro et al., 2020). 

Accordingly, Usher and Pajares (2009) reviewed 
quantitative and qualitative measures and dissimilar 
measures of self-efficacy resources in mathematics. They 
found adjustment problems with the Bandura theory 
arising from similar procedures of building the test items 
or that, from a comprehensive viewpoint, they assessed 
overall self-efficacy. Thus they established their own 
scale for high school students, with a measurement 
model guaranteeing the test items addressed Bandura’s 
(1977) four factors. They employed a three-stage 
methodology. The first stage involved a focus group, 
and the second and third stages were quantitative. This 
version was employed to perform some adjustments and 
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execute exploratory factor analysis (EFA) with the 
estimate of ML and Promax oblique rotation. Ultimately, 
confirmatory factor analysis (CFA) of the model was 
executed after the instrument was employed once again 
to a different sample. The measurement model, which 
consists of 24 items and six items for each factor, was 
retained because the measurement model demonstrated 
a good fit (Echeverría Castro et al., 2020). 

SMES was constructed by Usher and Pajares (2009) in 
the USA to use for middle school mathematics students. 
According to Usher and Pajares (2009), SMES has robust 
content validity, criterion validity, and internal 
consistency. Thus, SMES is psychometrically sound and 
can be reliably used to assess the mathematics self-
efficacy of students in middle school. Corsi-Bunker 
(2015) stated that SMES is appropriate for middle 
schools, where students’ ages are between 11 and 14. 
Moreover, SMES has been used in various studies 
(Campbell & Stanley, 2015; Chen, 2010; Gordon, 2012; 
Kandemir & Akbas-Perkmen, 2017), which illustrates 
that this scale is strong in measuring sources of 
mathematics self-efficacy. Moreover, according to Usher 
and Pajares (2009), “SMES can be adapted for use in 
other domains” (p. 89) and can, therefore, be used in 
different cultures or contexts. Thus, SMES has been 
translated and adapted to different contexts such as 
Indonesia, Mexico, Taiwan, and Turkey (see Table 1). 
SMES has better psychometric properties according to 
Kandemir and Akbas-Perkmen (2017), who 
recommended its use to the mathematics teachers in 
Turkey. Table 1 shows some of the previous studies that 
have adapted SMES. 

Objectives 

1. Translating SMES into Arabic. 

2. Adapting and validating SMES for use in the field 
of education in Oman. 

3. Providing evidence of the reliability and validity 
of SMES as a tool to measure the sources of self-
efficacy of students in mathematics in Oman in 
light of Bandura’s (1977) self-efficacy theory. 

METHOD 

Participants 

This study sample comprises 700 eighth-grade 
students, that is 321 boys (46%) and 379 girls (54%), aged 
around 14 years. The study sample is drawn from 
second-cycle public schools of basic education in Al 
Batinah North Governorate, the Sultanate of Oman (the 
biggest governorate in Oman). 

Instruments 

This study used three types of instruments:  

(1) source of mathematics self-efficacy scale,  

(2) mathematics motivational scale, and  

(3) national mathematics test. 

SMES developed by Usher and Pajares (2009). It has 
acceptable fit, with S-B v2(246)=601.21, p<.0001, compa-
rative fit index (CFI)=.96, root mean square error 
approximation (RMSEA)=.04, and SRMR=.04. 
Moreover, all standardized factor loadings were 
significant at α=.05 level and ranged in magnitude from 
.61 to .83.  

Table 1. Previous studies that adapted SMES 

Study 
Sample 

Grade Country n 
Summary of goodness-of-fit statistics for SMES 

Statistical technique used to 
verify factor structure VES 

Boy Girl Total χ2 (df) CFI SRMR RMSEA GFI NFI EFA CFA 

Aziz and 
Azhar 
(2021) 

421 557 978 5 different 
high 

schools 

Indonesia 24 546.08 (246) .910 - .070 .908 .90 - - - 

Chen 
(2010) 

973 1,063 2,036 7th-8th Taiwan 21 1,467.7 (183) .965 - .058 - .096 Principal 
components & 

varimax 
techniques 

AMOS - 

Echeverría 
Castro et 
al. (2020) 

121 125 246 University 
students 

Mexico 14 318.36 .973 - .060 - - Principal 
components & 

varimax 
techniques 

AMOS 67% 

Kontas and 
Ozcan 
(2017) 

125 157 282 6th-7th-8th Turkey 24 552.79 (246) .980 .05 .060 - - - AMOS 43% 

Usher and 
Pajares 
(2009) 

395 408 803 6th-7th-8th USA 24 S-Bχ2 
(246)=601.21 

.960 RMR=.04 .040 - - Maximum 
likelihood & 

ProMax oblique 
rotation 

AMOS - 

Yurt (2014) 408 342 750 6th-7th-8th Turkey 24 88.15 (233) .950 .07 .070 - .90 Unrotated 
principal 

component & 
equimax rotation 

Maximum 
likelihood 

69% 

Note. n: Final numbers of items &VES: Variance explained by scale 
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In addition, the response format on SMES allows 
individuals to rate themselves from one (definitely false) 
to six (definitely true). Moreover, the participants rate on 
a six-point Likert-type scale, which ranges from 1=“not 
at all confident” to 6=“absolutely confident”. In 
addition, there were seven negatively worded 
statements in the scales ME-3 ( SEF3), PH-1 (SEF19),PH-
2 (SEF20),PH-3 (SEF21),PH-4 (SEF22), PH-5(SEF23), and 
PH-6 (SEF24) with the others being positive (see Table 2 
for more details). 

Mathematics Motivational Scale  

The researchers have used mathematics motivation 
scale (MMS) to measure students’ motivation to learn 
mathematics. MMS is constructed by Hussien et al. 
(2012) in the UAE. Hussien et al. (2012) constructed MMS 
by using five theoretical subscales: external regulation, 
introjected regulation, intrinsic motivation, amotivation 
and identified regulation. MMS consists of 44 items, and 
a 4-point Likert scale (“1”=does not describe me at all; 
“2”=describes me a little; “3”=greatly describes me; 
“4”=describes me completely), which measures 
students’ motivation to learn mathematics and relies on 
self-determination theory, where self-determination 
theory helps to understand human motivation (Zhang et 
al., 2016). Moreover, MMS was used by Omani scholars 
(Aljahwari & Aldhafri, 2017) and this gives more 
credibility to their results. Aljahwari and Aldhafri (2017) 
used MMS to measure the motivation of eighth-grade 
students and ran the MMS on Omani data before using 
the scale and found that internal consistency coefficients 
for intrinsic motivation (α=0.92) and extrinsic 
motivation (α=0.85) showed good reliability evidence. 

Mathematics Achievement  

National mathematics achievement test for grade 8 
was developed by the Omani Ministry of Education in 
the first semester of the academic year 2018-2019. An 
achievement test is described by Devi and Sharma (2013) 
as an exam of information or competence that relies on 
something studied or educated. Therefore, national 
mathematics achievement test is an assessment of 
knowledge or skill on mathematics-related material. 

Procedure 

First phase: Obtaining of permission 

The researchers first obtained permission from Usher 
and Pajares (2009) to translate SMES into Arabic. Then, 
the researchers went to the Ministry of Education to 
obtain permission to conduct a study in second-cycle 
public schools of basic education in the Al Batinah North 
Governorate. After being granted permission, the 
researchers chose six schools (boys’ and girls’ schools) as 
a randomly selected sample, as per the rules of sample 
selection. Subsequently, the researchers informed the 
selected schools and acquired permission from their 
administrators to use the research instrument on the 
eighth-grade students. Finally, with the help of the 
teachers, the researchers used the instruments of the 
study on the selected sample during the school day by 
distributing it to the students. 

Second phase: Translation of SMES into Arabic 

SMES was created in English; thus, the researchers 
translated it into Arabic using the forward-and-back 
translation approach (Figure 1). This method has been 
used by many researchers to translate scales and 
questionnaires (Erdvik et al., 2015; Sowtali et al., 2016; 
Sun & Pju, 2009). According to Gorecki et al. (2014), the 
translation procedure includes six steps. Accordingly, 
the first step involved forwarding the translation from 
English into Arabic. During this step, the researchers 
gave the scale to two translators for translation into 
Arabic. In the second step, the researchers, along with an 
English-language expert, reviewed and compared the 
two translations and came to a consensus on a definitive 
version. In the third step, the scale was translated 
backward from Arabic to English by two translators–not 
the ones who carried out the initial translation. The 
fourth step involved reviewing the backward and 
forward translations; the goal of this step, according to 
Gorecki et al. (2014), is to determine whether the 
equivalent versions affirm that satisfying procedures 
were followed before the pre-test. The fifth step focused 
on pre-testing the translated scale; the pre-test is 
performed to understand whether all items can be 

Table 2. Description of SMES 

 

SMES: Four factors 
Total items 

of scale 
Mastery experience 

(ME) 
Vicarious experience 

(VS) 
Social persuasion (P) 

Physiological state 
(PH) 

Number of items of each 
factor 

6 6 6 6 24 

Number of items 
belonging to each factor 

1-6 (SEF) 7-12 (SEF) 13-18 (SEF) 19-24 (SEF)  

Reverse-scored items 
(negative) 

ME-3 (SEF3) - - All items  

Cronbach’s alpha 
coefficients 

.88 .84 .88 .87  

Intercorrelation ME↔VS=.61 VS↔P =.71 ME↔P=.83 ME↔PH=-.70  
P↔PH=-.56 VS↔PH = -.45    
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understood and whether they are acceptable. It also aims 
to recognize and solve any existing issue with the 
translated questionnaire (e.g., to define whether each 
item and request is thorough and satisfactory). In this 
step, the researchers administered a “pre-test” on a 
sample (30-40) of students. The researchers selected the 
number of participants according to Arafat (2016), who 
said that pre-testing must involve at least 30-40 
individuals.  

Further, the researchers conducted a cognitive 
interview with six randomly chosen students; they were 
interviewed for around 30 minutes. The cognitive 
interview aimed to comprehend how the defendants 
would answer the survey items (i.e., the fundamental 
cognitive processes used in reading, understanding, 
interpretation questions, and formulating responses). 

Davis et al. (2013) suggested asking the following 
questions in a cognitive interview:  

“What do you believe the question asked? Could 
you repeat the question in your own words? What 
came to their minds when they heard a specific 
phrase or term? Could you explain how you chose 
your response?” (p. 12).  

The researchers used these questions in the cognitive 
interview to understand how the students thought. The 
sixth step concerned validation and reliability.  

Third phase: Validation of SMES  

The validity of an instrument is defined as the 
capability of a tool to gauge the characteristics of the 
structure under research DeVon et al. (2007). Validity is 
of two types, namely  

(a) translational validity and  

(b) criterion validity, which are also known as 
construct validity.  

Translational validity is further classified into two:  

(a) content validity and  

(b) face validity (Carroll, 2016; DeVon et al., 2007).  

The researchers conducted the face and content 
validity tests of the instrument by sending the 
instrument of this study to experts. Most of the experts 
on the panel for testing the instrument were in the 
teaching fields of mathematics and curriculum design. 
The panel agreed with the researchers on most points of 
judgment and differed on a few. The panel provided oral 
as well as written comments. The researchers took the 
experts’ perspectives and comments into consideration.  

Face validity: Face validity refers to the extent to 
which an exam demonstrates the ability to gauge what it 
is intended to gauge (Volkmar, 2013). Lewis-Beck et al. 
(2003) defined face validity as an estimation of the extent 
to which a measure is obviously and explicitly for the 
structure it aims to evaluate. According to the literature 
review, the researchers of this study have identified a 
different method for evaluating face validity. Some 
researchers, such as Heale and Twycross (2015), viewed 
face validity as a subgroup of content validity, where 
specialists are questioned on their views regarding 
whether a tool assesses the concept it is intended to 
assess. Taherdoost (2016) evaluated the face validity of a 
questionnaire with regard to its viability, legibility, 
constancy of manner and structuring, and the simplicity 
of the dialect used. 

Parsian and Dunning (2009) determined the face 
validity of a questionnaire by assessing each question in 
the questionnaire with regard to the intelligibility of the 
expression, the probability of the objective public being 

 
Figure 1. Diagram of translation process (Source: Authors’ own elaboration) 
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capable of responding to the queries, the design, and the 
manner. Oluwatayo (2012) stated that quantitative 
assessment of face validity could be performed by 
getting specialists in the relevant field of research to rate 
the appropriateness of the measuring tool for its 
intentional usage. Moreover, Oluwatayo (2012) 
provided the following criteria for assessing the face-to-
face validity of experts: 

1. The construction of the tool with regard to its 
structure and its well-thought form 

2. The spacing of objects among lines 

3. The adequacy of instruction on the tool 

4. The legibility of print 

5. No spelling errors 

The researchers used the aforementioned criteria to 
evaluate the face validity of all instruments used in this 
study. Moreover, to rate the face validity of the criteria 
items, Taherdoost (2016) suggested using a dichotomous 
scale for a decisive choice of “yes” and “no”, signaling a 
“favorable” and “unfavorable” item, respectively. Thus, 
the researchers used the criteria of face validity 
introduced by Oluwatayo (2012) and the dichotomous 
scale of Taherdoost (2016) to rate the items in the criteria.  

With regard to SMES, the experts unanimously 
agreed that the face validity was good. Table 3 explains 
index of face validity (IFV) of SMES; the researchers used 
the percentage of agreement statistic to measure the 
agreement among raters. 

Content validity: In this stage, the researchers 
measured content validity. Salkind (2010) defined 
content validity as the degree to which the clauses on an 
exam are equally representative of the entire field of the 
exam to be measured. Content validity, according to 
Oluwatayo (2012) defined content validity as a 
hypothetical idea that concentrates on degree to which 
measuring tool reveals proof of equality and thorough 
covering of the field of clauses that it claims to cover.  

This stage has two steps: First, the researchers used 
the content validity index, providing proof of content 
validity by calculating a content validity indicator 
according to the instructions of Polit and Beck (2006). To 
achieve this, the researchers designed a content validity 
index for the panel members by rating the tool clauses 
with regard to the lucidity and relevance of the construct 

underlying the research as per the theoretical 
introductions of the construct itself and its aspects 
(Zamanzadeh et al., 2015).  

Second, the content validity of the tool is defined 
using the opinions of the committee of specialists 
(Zamanzadeh et al. ,2015). The number of specialists 
should at least be five. However, Opara and Magnus-
Arewa (2017) used two experts to judge the content 
validity and face validity. Therefore, the researchers 
chose two experts among lecturers at Malaysian and 
Omani universities. 

Furthermore, Drost (2011) suggested two ways to 
assess content validity:  

(a) asking several questions regarding the tool or the 
exam and  

(b) questioning the point of view of the specialist 
judges in the field.  

Thus, the researchers chose to question the points of 
view of specialists or committee judges in this field. 
According to Zamanzadeh et al. (2015), the committee 
members are asked to assess the tool clauses with regard 
to  

(a) clarity and  

(b) its relevance to the construct fundamental the 
study as per the theoretical definitions of the 
construct itself and its aspects on a four-point 
ordinal scale–(1) not relevant, (2) somewhat 
relevant, (3) quite relevant, and (4) highly 
relevant. It was the same for clarity–(1) not clear, 
(2) somewhat clear, (3) quite clear, and (4) highly 
clear.  

Sowtali et al. (2016) determined the criterion of 
translational content validity by assessing each clause 
across four aspects utilizing a dichotomous response 
scale: “clear=1” and “not clear=0.” The four dimensions 
were  

(a) consistency of the item regarding a content area,  

(b) clarity of the item’s wording,  

(c) perceived item difficulty, and  

(d) the item’s potential for being contained in a 
revised version of the test.  

Sowtali et al. (2016) stated the same criteria for 
content validity. This study utilized two designs, one of 
face validity and the other of content validity, to assess 
the face and content validity of all instruments of this 
study. The researchers sent SMES to the experts chosen 
to judge the scale on its face and content validity.  

The rate of consistency among the raters for SMES 
(content validity) was 0.875; hence, the agreement 
between inter-raters was moderate. In terms of clarity 
and difficulty, it was 1.00; this indicates that the 
agreement between inter-raters was almost perfect, 
according to McHugh (2012).  

Table 3. IFV of SMES 
No Statement 

1 Is the instruction of the instrument adequate? 
2 Are instructions for respondents on first page proper? 
3 Are instructions for respondents on the first page clear? 
4 Are items of the instrument clear and unambiguous? 
5 Is difficulty level of items proper for the respondents? 
6 Is spelling of difficult words in the instrument correct? 
7 Are items reasonable in relation to perceived purpose of 

instrument? 
8 Is the print of the instrument legible? 
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Construct validity: Construct validity is defined as 
the extent to which the measures used, usually surveys, 
essentially assess the hypothesis or theory they are 
measuring (Gellman & Turner, 2013). For the purpose of 
analysis, the researchers performed EFA and CFA. EFA 
helps the researchers make indications based on the 
internal structure by keeping only those items with 
properly high loadings on factor 1 for competence, the 
construct of concern (Tavakol & Wetzel, 2020). Suhr 
(2006) defined CFA as a statistical method used to 
validate the factor construction of a group of monitored 
variables. Said et al. (2011) stated that CFA is used to test 
the validity and reliability of research instruments. 
Moreover, DiStefano and Hess (2005) stated that CFA 
gives proof of construct validity in psychological 
assessments. Previously, studies have used EFA and 
CFA with diverse types of extraction methods and 
rotation to explore the factorial structure of the scale 
(Yurt, 2014) (Table 1). However, in the original study, 
Usher and Pajares (2009) used EFA and CFA by SPSS 
and AMOS, respectively, besides maximum likelihood 
(ML) and Promax oblique rotation during EFA. 

Accordingly, in the current study, the researchers 
used the same analytical techniques used in the previous 
studies for validating the scale (see Table 1). The 
researchers ran an EFA to determine the nature of factors 
influencing a set of variables (Mvududu & Sink, 2013), 
with a principal component analysis and varimax 
rotation by SPSS. This is because the assumption of 
principal components is that the original factors are 
orthogonal and not correlated with each other, which is 
not accurate for most social sciences.  

Other extraction and rotation techniques that permit 
the extracted factors to correlate with each other have 
also been tried by researchers, but they produced 
unaccountable mathematical solutions (Chen, 2010). 
Therefore, EFA and CFA were used, as was done in the 
original study, by utilizing the scores of Omani students 
to explore the factorial structure of the scale. Thus, the 
researchers were able to verify the construct validity of 
SMES. 

RESULTS 

The outcomes of the current study have been 
presented in two sections: EFA and CFA. 

EFA 

EFA has two assumptions that must be considered 
initially before performing the analysis. The first 
assumption is sampling adequacy, tested using the 
Kaiser-Meyer-Olkin coefficient, which was .938, 
meaning there was sampling adequacy. The second, the 
normal distribution of the data, was tested using the 
Bartlett test; the results were χ2=7,676.156, with p<0.001 
(Yurt, 2014). Both met the assumption criteria of the test. 

The results of EFA show that the present outcomes 
are the same results as in the original study in terms of 
the number of factors. Without restrictions on the 
number of factors, a four-factor structure is observed, 
similar to that found in the scale by Usher and Pajares 
(2009); for factors in the extraction process (see Table 1). 
Moreover, these results are consistent with the theory of 
self-efficacy of Bandura (1977). However, item ME-3, 
which stated that “even when I study very hard, I do 
poorly in math”, was deleted, because this item was 
essentially a factor of mastery experience, but the 
analysis shows that ME-3 is actually a factor of arousal 
and physiological states. Thus, this item had caused an 
overlap between these two factors. This happened 
because the students interpreted item ME-3 as being 
related to their arousal and physiological state. This 
result could be attributed to the translation from one 
language to another one and the different cultural 
background of the students, which led to the difference 
in understanding item ME-3. Therefore, the researchers 
decided to remove item ME-3 because it carried a 
different meaning for the respondents. Moreover, item 
ME-3 cannot be considered under a different factor; 
indeed, this removal was regarded more appropriate, as 
it would not impact the final result of the self-efficacy of 
the students. Therefore, 23 items remained, as shown in 
Table 4. The model explained 60.151 % of the variance. 
Factor 1 accounted for 38.177% of the variance, factor 2 
for 10.490%, factor 3 for 6.498%, and factor 4 for 4.986%. 
The results of the factor analysis are presented in Table 

4. 

Table 4. Rotated matrix of self-efficacy instrument at the 
end of EFA 

 
Factors 

1 2 3 4 

SEF17 .799    
SEF15 .732    
SEF14 .731    
SEF16 .728    
SEF18 .698    
SEF13 .631    
SEF24  .779   
SEF21  .779   
SEF22  .739   
SEF19  .732   
SEF20  .726   
SEF23  .712   
SEF9   .804  
SEF7   .728  
SEF10   .704  
SEF8   .667  
SEF11   .480  
SEF12   .453  
SEF2    .801 
SEF6    .674 
SEF5    .627 
SEF1    .598 
SEF4    .527 
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Table 5 shows the correlation matrix and item-total 
correlations for the dependent (examined) variables in 
the model. The inter-item correlations among the six 
items designed to measure three sources (vicarious 
experience, social persuasions, and physiological state) 
and five items designed to measure mastery experience 
ranged from -.41 to 0.63. The items in all of the four 
subscales demonstrated adequate internal consistency, 
with Cronbach’s alpha coefficients above (0.81), which is 
considered robust (Taber, 2018), as was in original study. 
Specifically, Cronbach’s alpha coefficient was 0.80 for 
mastery experience, 0.83 for vicarious experience, 0.88 
for social persuasions, and 0.86 for physiological state. 

CFA 

Most previous studies that applied CFA to SMES to 
verify the factor structure of a set of noted variables used 
the following goodness of fit indices: root mean square 
error of approximation (RMSEA), standardized root 
mean square residual (SRMR), CFI, and goodness of fit 
index (GFI) (see Table 1). The current study used the 
same goodness of fit index that was used by previous 
studies and, specifically, the original study: RMSEA, 
SRMR, CFI, χ2, and df. The indices of convergent and 
divergent validity for this scale were all significant 
(p<0.001). 

The model shown in Figure 2 demonstrated adequate 
fit, with χ2=767.8, df=224, p<.0001, CFI=.928, 
SRMR=.0478, and RMSEA=.059. The standardized factor 
loadings in the model were significant at the α=.001 level 
and ranged in magnitude from .61 to .79 (see Figure 2). 
The four sources’ factors demonstrated intercorrelations 
ranging in magnitude from -.48 (between vicarious 
experience and physiological state) to .78 (between social 
persuasions and mastery experience). There was a 
potent correlation between the mastery experience and 
social persuasions items, as was in the original study 
(Usher & Pajares, 2009) (see Figure 2). 

The researchers formulated a second-order model 
that demonstrated the convergence between the first-
order and second-order factors as well as the existence 
of a discriminant between them, considering that they 
have moderate correlations (see Figure 3). This is 
consistent with Echeverría Castro et al. (2020). 

Table 6 provides information regarding the conver-
gence between the first-order and second-order factors 
for both boys and girls. Also, it shows the existence of a 
discriminant between the first-order and second-order 
factors for both boys and girls considering that they have 
moderate correlations. 

Table 5.  Means, standard deviations, & correlations for final sources of self-efficacy items (n=700) (item-total correlations 
between each item & its subscale counterparts appear diagonally & items within each given subscale appear in bold) 
Item M SD SEF1 SEF2 SEF4 SEF5 SEF6 SEF7 SEF8 SEF9 SEF10 SEF11 SEF12 SEF13 SEF14 SEF15 SEF16 SEF17 SEF18 SEF19 SEF20 SEF21 SEF22 SEF23 SEF24 

SEF1 4.591 1.391 0.653                       

SEF2 5.151 1.272 0.54 0.617                      

SEF4 4.633 1.423 0.574 0.43 0.558                     

SEF5 5.147 1.16 0.397 0.432 0.337 0.547                    

SEF6 4.586 1.39 0.46 0.487 0.383 0.545 0.603                   

SEF7 4.916 1.411 0.338 0.228 0.249 0.265 0.378 0.593                  

SEF8 4.683 1.479 0.363 312 0.285 0.307 0.346 0.435 0.59                 

SEF9 4.734 1.538 0.314 0.064 0.337 0.271 0.301 0.548 0.45 0.618                

SEF10 4.754 1.382 0.355 0.251 0.267 0.298 0.351 0.394 0.549 0.479 0.612               

SEF11 4.66 1.407 0.463 0.375 0.375 0.357 0.506 0.394 0.399 0.399 0.451 0.593              

SEF12 4.826 1.402 0.494 0.403 0.393 0.364 0.407 0.437 0.378 0.424 0.402 0.582 0.592             

SEF13 4.587 1.579 0.483 0.397 0.439 0.379 0.41 0.315 0.373 0.322 0.349 0.472 0.503 0.667            

SEF14 4.119 1.685 0.482 0.388 0.407 0.401 0.404 0.299 0.327 0.315 0.331 0.462 0.514 0.574 0.733           

SEF15 4.26 1.694 0.471 0.35 0.405 0.393 0.378 0.324 0.358 0.312 0.313 0.438 0.441 0.566 0.633 0.718          

SEF16 4.031 1.671 0.428 0.355 0.397 0.39 0.401 0.278 0.339 0.305 0.338 0.419 0.428 0.514 0.611 0.558 0.696         

SEF17 3.864 1.728 0.424 0.353 0.37 0.336 0.332 0.236 0.301 0.251 0.273 0.397 0.432 0.525 0.565 0.597 0.573 0.709        

SEF18 4.186 1.599 0.483 0.34 0.392 0.353 0.381 0.31 0.358 0.317 0.37 0.439 0.448 0.533 0.543 0.533 0.553 0.59 0.679       

SEF19 2.547 1.774 -0.321 -0.312 -0.224 -0.267 -0.241 -0.185 -0.203 -0.09 -0.182 -0.261 -0.282 -0.306 -0.293 -0.304 -0.238 -0.211 -0.231 0.587      

SEF20 3.013 1.768 -0.189 -0.136 -0.158 -0.138 -0.184 -0.115 -0.173 -0.072 -0.164 -0.188 -0.201 -0.186 -0.216 -0.237 -0.218 -0.186 -0.212 0.463 0.676     

SEF21 2.921 1.819 -0.277 -0.196 -0.218 -0.228 -0.247 -0.203 -0.204 -0.127 -0.157 -0.258 -0.257 -0.244 -0.243 -0.258 -0.216 -0.195 -0.22 0.527 0.531 0.679    

SEF22 2.76 1.83 -0.361 -0.258 -0.295 -0.259 -0.285 -0.187 -0.168 -0.125 -0.183 -0.31 -0.339 -0.317 -0.32 -0.315 -0.308 -0.255 -0.302 0.492 0.495 0.496 0.676   

SEF23 2.644 1.799 -0.397 -0.266 -0.288 -0.286 -0.328 -0.259 -0.214 -0.239 -0.271 -0.416 -0.37 -0.351 -0.369 -0.371 -0.297 -0.3 -0.341 0.527 0.416 0.513 0.589 0.718  

SEF24 2.78 1.832 -0.354 -0.281 -0.312 -0.225 -0.266 -0.172 -0.204 -0.194 -0.217 -0.331 -0.329 -0.316 -0.297 -0.274 -0.247 -0.226 -0.3 0.568 0.443 0.585 0.588 0.603 0.654 
 

 
Figure 2. Measurement model of SMES (χ2=767.8, df=224, 
CFI=.928, SRMR=.0478, & RMSEA=.059) (p< 0.001) (Source: 
Authors’ own elaboration) 
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Tests for measuring invariance: Table 7 provides 
information regarding the factorial weight for both boys 
and girls, which was above 0.5. The researchers 
conducted CFAs for the measurement models of boys 
and girls. The analysis points to models’ levels of fit 
being acceptable. We identified an almost identical 
model for boys and girls when testing for factorial 
invariance (see Table 8). The measurement model was 
invariant for both genders, with ∆χ2=30.2, ∆df=23, and 
p>.05 (see Table 9). It is evident from the nonsignificant 
chi square statistic that the null hypothesis cannot be 
rejected, which states that the model proposed differs 
from the population model (Usher & Pajares, 2009). 
These results are consistent with (Echeverría Castro et 
al., 2020; Usher & Pajares, 2009). 

Proof of construct validity: The researchers 
evaluated the convergent validity by examining the 
correlations among mathematics achievement, intrinsic 
motivation for mathematics Hussien et al. (2012), and the 

four sources of self-efficacy. As can be seen from Table 

10, the correlations between the sources and 
mathematics achievement and mathematics intrinsic 
motivation for mathematics were all statistically 
significant (p<.001). Moreover, the researchers found a 
statistically significant relationship between self-efficacy 
and the sources of self-efficacy at (p<.001), ranging from 
an absolute value of .34 to .82, consistent with the results 
of Usher and Pajares (2009). Mathematics achievement 
and mathematics intrinsic motivation for mathematics 
were correlated with the four sources of self-efficacy, 
which offers compelling evidence for the criterion 
validity of the source’s subscales. According to the 
aforementioned information, the scale is working well. 

DISCUSSION 

 This study sought to translate, adapt, and validate 
SMES developed by Usher and Pajares (2009) into Arabic 
in light of the self-efficacy theory of Bandura (1977), 
providing evidence of the reliability and validity of 
SMES as a tool to measure the sources of self-efficacy in 

 
Figure 3. Measurement model for conformation of second-
order factors of mathematics self-efficacy (χ2=767.8, df=224, 
CFI=.928, SRMR=.0478, & RMSEA=.059) (p< 0.001) (Source: 
Authors’ own elaboration) 

Table 6. Correlations with second-order factors of 
mathematics self-efficacy 
Construct Boys Girls 

Mastery experience<---Self-efficacy 0.865* 0.939* 
Vicarious experience<---Self-efficacy 0.869* 0.844* 
Social persuasion<---Self-efficacy 0.88* 0.858* 
Physiological state<---Self-efficacy -0.482* -0.666* 
Note. *p<.001 

Table 7. CFA in both samples (factorial weight) 
Item  Girls Boys 

SEF1 Mastery experience 0.765 0.754 
SEF2 0.677 0.658 
SEF4 0.646 0.683 
SEF5 0.631 0.605 
SEF6 0.693 0.670 

SEF7 Vicarious experience 0.652 0.571 
SEF8 0.597 0.626 
SEF9 0.571 0.637 
SEF10 0.639 0.621 
SEF11 0.697 0.727 
SEF12 0.727 0.720 

SEF19 Physiological state 0.716 0.698 
SEF20 0.595 0.616 
SEF21 0.692 0.726 
SEF22 0.721 0.739 
SEF23 0.781 0.734 
SEF24 0.788 0.785 

SEF13 Social persuasion 0.738 0.728 
SEF14 0.817 0.782 
SEF15 0.788 0.757 
SEF16 0.800 0.728 
SEF17 0.765 0.736 
SEF18 0.758 0.709 

 

Table 8. Summary of goodness-of-fit statistics for final 
sources of self-efficacy measurement model by subgroup 
Subgroup model χ2 df CFI SRMR RMSEA 

Girls 667.9 224 . 90 .056 .072 
Boys 443.6 224 .93 .051 .055 
Note. p<.001 

Table 9. Tests for invariance of final sources of self-efficacy measurement model across gender 
Subgroup model χ2 df CFI SRMR RMSEA RMSEA 90% CI Model compassion ∆χ2 ∆df ∆CFI 
Model 1 1,124.0 454 .91 .059 .046 .043, 0.49 - - - - 
Model 2 1,154.2 477 .91 .063 .045 .042,048 - 30.2 23 .01 
Note. Model 1: Gender: Model 1: Configural (no constraints) & Model 2: Gender: Model 2: Factor loadings invariant 
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mathematics of Omani students. The researchers, to 
achieve the core aims of the current study, have 
translated and validated the scale by conducting EFA 
and CFA. 

The EFA reveals that SMES has four (factors) sources 
as in the original scale, which concurs with the earlier 
studies that have adapted the scale (Kontas & Ozcan, 
2017; Usher & Pajares, 2009; Yurt, 2014). However, it also 
demonstrates that item ME-3, which states that “even 
when I study very hard, I do poorly in math”, is 
inconsistent with the other items or factors in the scale. 
This might be because this item carries a different 
meaning for the respondents (due to cultural 
differences). Therefore, the researchers dropped item 
ME-3 from factor mastery experience, and the number of 
items in SMES reduced to 23. This result is in line with 
those of Chen (2010), whose study was conducted in 
Taiwan. Chen (2010) deleted item ME-3 when adapting 
SMES to Taiwanese culture. Moreover, the item has a 
low item-total correlation, compared to the other items 
on the subscale, and it was the only item on the subscale 
that raised the reliability alpha when dropped. Thus, 
Chen deleted item ME-3 from the scale. 

Therefore, ultimately, SMES has 23 items, reflecting 
the four sources of mathematics self-efficacy. Moreover, 
the scale has adequate reliability (Cronbach’s alpha α). 
Cronbach’s alpha coefficient was above 0.81, indicating 
the scale’s robustness (Taber, 2018), in line with the 
results found by (Usher & Pajares, 2009). Moreover, 
Cronbach’s alpha coefficients were .80 for mastery 
experience, 0.83 for vicarious experience, .88 for social 
persuasions, and 0.86 for the physiological state. This 
result gives strong evidence regarding the internal 
consistency of the scale.  

CFA shows that the 23-item SMES has good fit, where 
χ2(224)=767.8, CFI=.928, SRMR=.0478, and 
RMSEA=.059. The results of CFA are consistent with the 
past studies adapting SMES (Kontas & Ozcan, 2017; 
Usher & Pajares, 2009; Yurt, 2014). Regarding the 
convergent validity, the researchers ran a second-order 
model, which confirmed convergence between the first-
order and the second-order factors of mathematics self-
efficacy as well as the existence of a discriminant 
between them, considering that they have moderate 
correlations (see Figure 2 and Table 9). This result 
provides assurance that the scale has a good 

psychometric property similar to the original version. 
The factorial weights are significant and above 0.5 for all 
boys and girls.  

The tests for measuring invariance with the gender 
construct variable shows an acceptable fit for boys and 
girls. The measurement model was invariant for both 
genders, with ∆χ2=30.2 and df=23 (see Table 9). The 
insignificant chi-square statistic provides proof 
regarding the null hypothesis cannot be rejected, which 
says the model assumed does not vary from the 
population model (Usher & Pajares, 2009). Thus, the 
configurational invariance shows that the basic 
measurement models are equal, and the factorial 
weights are comparable for boys and girls. 

The convergent validity of SMES was backed by the 
strong correlation relationship between the four sources 
of self-efficacy and mathematics achievement and 
mathematics intrinsic motivation for mathematics, 
which offers proof regarding the scale’s convergent 
validity. Regarding the construct validity, the results of 
zero-order correlations for the variables showed that 
they were correlated with the four sources of self-
efficacy and mathematics achievement and mathematics 
intrinsic motivation for mathematics (see Table 7), 
which also proves the scale’s construct validity. This 
presents persuasive evidence for the criterion validity of 
the source’s subscales.  

As a result of the results, there is an acceptable level 
of structure validity in SMES. SMES also appears to have 
acceptable internal consistency. Furthermore, the 
psychometrical properties of SMES are proximate to the 
original sources of middle school mathematics scale, 
which was constructed by Usher and Pajares (2009). 

Implications 

The findings of this study are substantial for 
educators and scholars. The findings have shown that 
the sources of the mathematics self-efficacy scale are 
psychometrically sound and can be dependably used to 
gauge the mathematics self-efficacy of students in 
middle school. And this will help educators improve the 
self-efficacy beliefs of their students. Furthermore, this 
study opened the door for more research on self-efficacy 
and its sources in Arab culture (Oman). 

Table 10. Means, standard deviations, & zero-order correlations for variables for sample (n=374) 
Variable M SD TEST MS P VS PH IM 

1. TEST 19.2400 11.25000 -      

2. MS 23.8984 5.37947 0.548*** -     

3. P 27.5722 6.81536 0.434*** 0.640*** -    

4. VS 24.6979 8.30370 0.481*** 0.667*** 0.622*** -   

5. PH 16.3529 8.59069 -0.439*** -0.429*** -0.294*** -0.380*** -  

6. IM 49.4064 11.23145 0.281*** 0.473*** 0.533*** 0.531*** -0.334*** - 
Note. MS: Mastery experience; P: Social persuasion; VS: Vicarious experience; PH: Physiological state; IM: Intrinsic motivation; TEST: 
Mathematics achievement test; *p<.05; **p<.01; & ***p<.001 
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Contributions  

1. This study provided an instrument to measure 
students’ sources of mathematics self-efficacy in 
middle school in Oman and in Arab culture by 
translating sources of mathematics self-efficacy 
scale, into Arabic in light of Bandura’s (1977) self-
efficacy theory. 

2. This study examined the validity of the items of 
SMES across different contexts as one of the 
recommendations of Usher and Pajares (2009). 
Whereas this study found the same results as that 
found by Usher and Pajares (2009).  

CONCLUSIONS 

The process of translation, adaption, and validation 
of SMES into Arabic in light of Bandura’s (1977) theory 
of self-efficacy has demonstrated the reliability and 
validity of SMES as a tool to measure sources of self-
efficacy of students in mathematics in the context of 
Oman. The Omani SMES consists of 23 items, 
representing four sources: mastery experience, social 
persuasion, vicarious experience, and physiological 
state. According to the aforementioned, SMES is 
psychometrically sound and can be dependably used to 
gauge the mathematics self-efficacy of students in 
middle school in Oman. 
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