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Abstract: The current study investigated Student-Teacher Relationship Measure (STRM) psychometric properties using Rasch 
analysis in a sample of middle school female students (N = 995). Rasch Principal Components Analysis revealed psychometric 
support of two subscales (i.e., Academic and Social Relations). Summary statistics showed good psychometric properties. The 
category structure and individual statistics (i.e., items and person infit and outfit) were not ideal. Category structure showed that the 
distances between adjacent thresholds were lower than optimal criteria. Even though findings indicated that items mean square 
statistics (MNSQ) were optimal, standardized fit statistics (i.e., ZSTD) reflected many misfit persons and items in each subscale. After 
eliminating the misfit persons and items, the two subscales met the Rasch optimal criteria. The updated short 22-item scale had good 
psychometric properties, high item and person separation, and good item and person reliability for the two subscales and can be 
used as a reliable and valid scale. 
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Introduction 

Students’ perceptions about the quality of their relationships with teachers influence learning outcomes and academic 
engagement. A meta-analysis study classified the student-teacher relationship (STR) as the eleventh most vital factor 
associating with learning outcomes (Hattie, 2009). Literature has articulated that positive relations foster constructive 
students’ growth, as projected by higher academic performance, stronger motivation, greater engagement, and better 
social-emotional adjustment (Greogory et al., 2014; Hughes, 2012; Ridwan et al., 2014). At the subject level (i.e., STEM 
subjects), the STR associates with student’s ability to deal with difficult learning tasks in math and science (Mikk et al., 
2016). In particular, the relationship with science teachers has a critical role among female students, owing to females 
having a weaker science identity than boys (Hill et al., 2018). Thus, positive relations with science teachers might 
empower females’ science identity and enrollment in STEM majors, particularly in the Middle East. 

An in-depth examination of previous studies investigating STR has stressed many points. First, a burgeoning research 
line has revealed a diversity of theoretical frameworks investigating STR (e.g., Attachment Theory, Sociocultural 
Theory, Ecological Theory, Social Cognitive Theory, and Developmental Systems Theory; Bandura, 1986; Bowlby, 1969; 
Bronfenbrenner, 1994; Pianta, 2001; Vygotsky, 1978). Second, many approaches have been adopted in measuring this 
construct (i.e., assessing teachers’ views, students’ perspectives, observations, and case studies). Related to student 
perspectives, which is the main interest in the current study, many scales assess this construct. Examples of these 
scales are the student-teacher relationship measure (STRM) (Aldhafri & Alhadabi, 2019), the emotional quality scale of 
the relatedness questionnaire (Lynch & Cicchetti, 1997), the quality of teacher-student relationship scale (Davis, 2001); 
the network of relationships inventory (Meehan et al., 2003); and inventory of teacher-student relationships (Murray & 
Zvoch, 2011).  

Correspondingly, psychometric studies have illustrated manifold factorial-solutions. Given that, literature has 
supported various factorial solutions, including two-factor (i.e., academic and social relations; Aldhafri & Alhadabi, 
2019), three-factor (e.g., closeness, dependency, and conflict; Pianta, 2001), and four-factor (i.e., recognition, 
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commitment, familiarity, and respect; Cranley-Gallagher & Mayer, 2006). The majority of the above-mentioned well-
established scales examined kindergarten and elementary school students (Lynch & Cicchetti, 1997; Murray & Zvoch, 
2011). Student-Teacher Relationship Measure (STRM) is the only scale, to the author’s knowledge, that measures these 
relations from the perspective of middle and high school students in the Arabic context (i.e., 7th-12th grade students; 
Aldhafri & Alhadabi, 2019).  

Aldhafri and Alhadabi (2019), in their recent study, extensively examined the psychometric properties of STRM. The 
findings showed that STRM had a two-factor structure (i.e., academic relations and social relations) with good 
reliability coefficients. Evidences of first-order and second-order factorial structures were obtained. Only one level of 
measurement invariance (i.e., configural invariance) was supported. However, other levels of measurement invariance 
were not established, suggesting the need for further refinement and modification. For the most part, the STRM’s 
psychometric properties were assessed using Classical Test Theory (CTT). Statistical literature has acknowledged many 
limitations of CTT (Crocker & Algina, 2008). These limitations lead to well-known drawbacks regarding the robustness 
of scales’ psychometric properties and the accuracy of inferences drawn from the CTT-developed scales (Bond & Fox, 
2015). Some of these limitations are: (1) CTT statistics are dependent on scale length and sample characteristics (Allen 
& Yen, 1979), (2) The central unit of testing is the full scale by providing one total-item scale correlation coefficient 
between each item and the total score (Crocker & Algina, 2008), and (3) No examination of items and persons misfit is 
conducted (Bond & Fox, 2015).  

In a nutshell, prior research has revealed many concerns regarding the STRM’s psychometric soundness, highlighting 
the need for assessing the scale psychometric properties using a more precise methodological approach. Item Response 
Theory (IRT), as a more recent and advanced methodological framework, can achieve this task by providing more 
informative parameters (e.g., item-difficulty, person-ability, and item-discrimination parameters) that are not sample-
dependent and provide accurate estimates of misfit at the items and persons levels (De Ayala, 2009). The optimal IRT 
model selection depends on the items, response scale, and the number of estimated parameters in the IRT models. 
Rasch Analysis is a one-parameter logistic IRT model, mainly Rating Scale Model (RSM), is appropriate to analyze the 
low-stake scales like STRM because the items have the same response scale structure (i.e., five-point Likert scale) and 
category weights (Andrich, 1978; Linacre, 2017), aiming to provide a more sound and shorter version of the STRM.  

Estimating accurate measures assessing the quality of relations between middle school students and their science 
teachers is a prime concern in Oman by establishing a sounded and abbreviated STRM scale. Omani Ministry of 
Education aims to prepare students for the fourth industrial revolution (Al Harthy, 2019; Al-Rubaie, 2019). Omani 
eighth-grade students, along with students in other developing countries in the Middle East, score (M = 431) in TIMSS 
science tests placed Oman at the middle to bottom ranks (Mullis et al., 2020). This placement is inconsistent with fourth 
industrial revolution requirements, raising a red flag and genuine concern. Hence, establishing a sounded scale 
measuring the external factors’ role in science achievement, and in this study, the student-teacher relationship, was 
justified. Particularly, examining the perspective of female adolescents in rural middle schools was necessitated. 
Therefore, this paper aimed to investigate the psychometric properties of the Student-Teacher Relationship Measure 
(STRM) using Rasch Analysis. 

Literature Review 

Student-Teacher Relation (STR) 

The STR is defined as the social and academic relations between a teacher and students, considering the teacher’s 
personal and instructional characteristics (Aldhafri & Alhadabi, 2019). In other words, the teacher’s personal features 
(e.g., warmth, caring, promoting trust, and establishing a safe learning environment); as well as instructional 
characteristics (e.g., considering students’ learning styles, applying appropriate classroom management styles, and 
motivating students) contribute to the formation of positive students’ outcomes (i.e., cognitive, behavioral, and social 
outcomes). A series of recent studies has indicated that constructive STR reinforce students’ learning and social 
adjustment, resulting in fruitful academic and social growth (Greogory et al., 2014; Lee, 2012; Northup, 2011).  

Related to academic growth, literature has revealed that positive STR correlated with higher grades (Lee, 2012), 
intellectual engagement (Gregory et al., 2014), learning motivation (Aldhafri & Alhadabi, 2019; Ridwan et al., 2014). A 
similar research line has found significant differences in the reading scores based on the quality of STRM (i.e., close or 
conflict), associating with externalizing behavior problems (i.e., overactive, impulsive, or aggressive behaviors; Baker et 
al., 2008). For instance, students who had warmth STR scored better in reading achievement than the misbehaved 
students who experienced substantial conflict in the relations with their teachers. Another meta-analysis study (n = 99 
studies from 1990 to 2011) reviewed the associations between STR and two academic outcomes (i.e., engagement and 
achievement; Roorda et al., 2011). In this meta-analysis study, 63 studies examined the STR among lower grades’ 
students (i.e., preschool, kindergarten, and elementary schools), and 31 studies assessed it among higher grades (i.e., 
secondary schools). Findings revealed that engagement and achievement positively correlated with constructive STR. 
However, the associations’ strength varied across the academic outcome (i.e., engagement and achievement) and school 
(i.e., primary and secondary grades). Meaning, STR had a weaker association with achievement relative to engagement. 
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Alongside this, the effects of positive STR on engagement and achievement were more potent in the secondary schools 
relative to primary schools.  

In contrast, STR’s pessimistic influence on the academic outcomes has been explored in prior studies (Baker et al., 
2008; Brewster & Bowen, 2004; DiLalla et al., 2004). Baker et al. (2008) revealed that positive work habits among 
students who had conflicted STR were more inadequate relative to those who had warmth STR, particularly those who 
had internalizing behavior problems (e.g., depression, anxiety, and social withdrawal). Negative STR associated with 
low grades and school dropout, especially among at-risk students (Brewster & Bowen, 2004). Another longitudinal 
study supported this finding by predicting the adolescents’ academic achievement conditioning on STR quality at 
preschool students (i.e., at age five years old; DiLalla et al., 2004). It revealed that students who had negative STR (i.e., 
more dependent or conflicting STR) got significantly lower grades during adolescence. 

On the other hand, effective relations have promoted healthy students’ social/behavioral outcomes, including self-
concept (McFarland et al., 2016), personal/school adjustment (Baker, 2006), and gaining social skills (Berry & 
O’Connor, 2010). Prior studies revealed that good STR correlated with a lower level of aggression (Hughes et al., 2008), 
less discipline problems (Sáez et al., 2012), better subjective wellbeing (Suldo et al., 2014), and more adaptive 
emotional functioning (Reddy et al., 2003). It also reduced the developmental vulnerabilities, external behavioral 
problems, and social-emotional issues (e.g., shyness, anxiety, school avoidance, and social withdrawal; Silver et al., 
2005). Another longitudinal study examined the social skill growth among a relatively large sample (N = 1,364) that 
followed students from kindergarten to sixth grade (Berry & O’Connor, 2010). Findings demonstrated that students 
who had more positive STR showed more productive social skills growth than students with poorer STR.  

Contrarily, adverse STR hinder students’ social development. Previous studies showed that negative STR (i.e., high level 
of conflict) significantly associated with an increase in conduct problems (e.g., often fights with other children) and 
hyperactive behaviors (e.g., Restless and overactive) among middle and high school students (Longobardi et al., 2016). 
A more recent study investigated the role of the STR during three school transitions (i.e., from kindergarten to 
elementary school, from elementary to middle school, and from middle to high school; Longobardi et al., 2019). Results 
revealed a significant association between more conflicted STR and an increase in the externalizing behavioral 
problems. Meaning, students who experienced a rise in STR conflict showed an exaggeration of externalizing problems, 
particularly during the first year of the new transition. As such, these students were more likely to negotiate the system, 
avoid class, and drop out of school (Fredricks et al., 2004). 

Students’ Characteristics and Student-Teacher Relations 

 Students’ characteristics (e.g., grade, age, and gender) identify how students perceive STR quality and moderate the 
associations between these STR and students’ outcomes. That is, the perceptions of adolescents in middle schools about 
the supportive relations vary from that of younger students in elementary school and older students in high schools 
(Lee, 2012; Wentzel, 1997). For instance, middle school students described an excellent teacher as non-judgmental, 
supportive, and fair with all students (Seaton, 2007). Additionally, they reported other qualities of a good teacher as 
someone who likes them and listens to them (Kinney, 2007). Previous studies also have suggested that teenagers in 
middle schools rely on their teachers for emotional support in ways that vary across grades. Meaning, providing 
challenging learning activities combined with appropriate scaffolding may be proper for middle school adolescents 
(Greogory et al., 2014; Wentzel, 1997). Older students in high school, in contrast, rated good teachers as those who hold 
high expectations for their students, provide demanding learning tasks, offer encouragement, and show proper 
scaffolding when needed (Northup, 2011).  

Simultaneously, age moderates the association between STR and other cognitive and noncognitive outcomes. A meta-
analysis study (n = 65 studies from 1994 to 2016) revealed that age moderated the correlation between STR and 
academic emotions (i.e., positive emotions [e.g., enjoyment, pride] and negative emotions [e.g., shame, anxiety]; Lei et 
al., 2018). For instance, the negative association between STR and pessimistic academic emotions was the strongest 
among middle school students relative to other age groups. Meaning, middle school students experienced more 
negative academic emotions when STR was poor. Aldhafri and Alhadabi (2019) found significant STR differences across 
grades, supporting the association between STR and age. Meaning, students in younger grades (i.e., 7th grade) had 
better relationships with their science teachers than students in higher grades (i.e., 10th and 11th grade).  

Regarding gender, the influence of positive relations on students’ outcomes differs among male and female students. 
Lei et al. (2018) found that the strength of the negative association between teacher support and negative academic 
emotion was greater among females relative to males. Meaning, constructing positive relations with female students 
correlate with a lower level of pessimistic academic feelings, resulting in a better engagement and more proactive 
learning experience during difficult science lessons. Another meta-analysis study (n = 57 studies from 2000 to 2016) 
showed that gender moderated the association between positive student-teacher relations and externalizing behavior 
problems (Lei et al., 2016). In particular, the strength of this association was larger among females relative to males, 
supporting the selection of the current study sample.  
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IRT in Psychological Test development 

IRT is an accurate methodological framework that has been widely used in developing standardized tests in education 
and health, but not in psychology (Rubio et al., 2007; Zanon et al., 2016). Despite the limited use of IRT during 
psychological scale construction, IRT can overcome the limitations of CTT due to three justifications. Unlike CTT that 
mainly examines the total scale, the primary IRT analysis unit is the single item. Meaning, IRT allows researchers to 
explore more details such as item difficulty, person performance in the aptitude test or ability in attitude scale, and 
item discrimination parameters (Bond & Fox, 2015). Therefore, terms like total-scores or summative information are 
not included in the statistical vocabulary in IRT.  

Second, the scale statistics of IRT are invariant across items and persons. To clarify this point, it is essential to 
emphasize that scale reliability and validity in CTT depend on the samples and the scale items (Allen & Yen, 1979). In 
the first case (i.e., sample-dependency), researchers administer the test multiple times to the same sample to obtain 
test-retest reliability. However, indices of internal consistency reliability are not identical across numerous 
administrations despite using the same sample. Additionally, researchers tend to measure the degree of consistency by 
determining the relationships between these scores. In the second case (i.e., item-dependency), researchers use parallel 
forms of the same test to ensure that all possible items measure the construct consistently by estimating the parallel 
test reliability. Yet, scale scores vary to some extent across these parallel forms. All these reliability procedures are not 
needed in the IRT because the scale scores are invariant across samples and items.  

Third, the relationship between item performance and trait/ability in IRT can be estimated by one, two, or three-
parameter logistic function (i.e., 1-PL, 2-PL, and 3-PL, see Equation 1). In this equation, De Ayala (2009) identifies three 
primary parameters: (1) Item difficulty or also is known as item threshold (bi; the easiness of endorsing an item that 
reflects the latent trait), (2) Item discrimination (ai; the steepness of the item characteristic curve and how well it can 
differentiate among individuals located at different points of ability), and (3) Pseudo guessing parameter (ci). In the 
Likert scale, bi represents the point at which the individual with a certain level of measured trait has an equal 
probability (50:50) of endorsing an item across adjacent response categories (e.g., Agree vs. Strongly Agree). Only four 
threshold parameters are estimated (k-1, where k is the number categories) for a five-point scale.  

 

  ( )     (     )
     (      )

        (      )
 

 Equation 1 

 

The additional undefined symbols in Equation 1 are: e is an exponential constant (e = 2.718), and D is a scaling factor 
whose value is 1.7 (Han, 2013). Correspondingly, IRT offers several models (e.g., Partial Credit Model, the Generalized 
Partial Credit Model, and the Rating Scale Model, Sequential Rasch Model, Graded Response Model, etc.; Bond & Fox, 
2015; De Ayala, 2009; Linacre, 2002). The selection of the optimal IRT model depends on the items, response scale, and 
number of estimated parameters (i.e., 1-PL, 2-PL, and 3-PL). For example, under Rasch analysis (i.e., 1-PL), Rating Scale 
Model is used to analyze polytomous data, precisely the Likert scale, where all items have the same response structure 
and category weight (Bond & Fox, 2015). In contrast, when estimating the 2-PL model, Graded Response Model (GRM) is 
the appropriate model for analyzing polytomous items that use the Likert rating scale (Samejima, 2010). The Rasch 
analysis, the current study’s scope, emphasized one principal assumption, unidimensionality (Linacre, 2002). Several 
techniques can be followed to ensure unidimensionality, which are: (1) Rasch Principal Components Analysis (PCA), as 
supported by small unexplained variance in the first contrast (i.e., < 2.00) in case of conducting 1-PL/Rasch analysis 
(Linacre, 2002), (2) Parallel analysis (Zanon et al., 2016), or (3) Confirmatory factor analysis (De Ayala, 2009). In case 
unidimensionality is met, one IRT model can be fit. Otherwise, the IRT model should be fitted for each dimension 
individually.  

Method 

Study Aim 

As discussed earlier, the STR are assessed from the teachers’ perspective and the students’ perspective. Related to 
students’ perspective, many scales were identified, as mentioned in the introduction. Student-Teacher Relationship 
Measure (STRM), which is a core interest in the current study, measures the relations from the perspective of 7th-12th 
students in the Arabic context (Aldhafri & Alhadabi, 2019). This scale was developed for various reasons. First, many 
STR scales measure the relation from a teachers’ perspective (Ang, 2005; Pianta, 2001). Second, while most  of the prior 
research in this area examined young children, little was known about the STR from the perspective of middle school 
and high school students (Saft & Pianta, 2001). Third, no standardized Arabic STR scale was available. Lastly, prior 
research found that the perception of STR among middle and high school students differs from that of elementary 
school students, necessitating developing a tailored scale for middle and high school students.  

The psychometric properties of STRM (e.g., factorial structure, reliability, validity, and measurement invariance) were 
assessed using Classical Test Theory (CTT). That is, Aldhafri and Alhadabi (2019) supported a first-order two-factor 
solution (i.e., academic and social relations) with good Internal Consistency Reliability coefficients (i.e., Cronbach’s 𝛼 
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=.94 and .92, respectively). As well, the second-order factorial structure was substantiated, where the academic and 
social relations loaded in a higher-order factor (i.e., STR). Construct validity was supported by two pieces of evidence: 
(1) Significant differences in STR across grades and (2) A positive association between STR and learning motivation 
(Aldhafri & Alhadabi, 2019). Only one level of measurement invariance (i.e., configural invariance) was supported. 
Metric, scaler, and strict invariance were not substantiated, implying no meaningful differences across grades can be 
obtained until these levels of invariance are supported.  

As mentioned above, STRM’s psychometric properties were estimated using CTT, which has many limitations. Spence 
et al. (2012) indicated that IRT results in developing scales with more solid psychometric properties by overcoming the 
limitations of CTT. That is, IRT provides three estimates (i.e., item difficulty, person ability, and item discrimination). 
Though, item discrimination estimates are not crucial in the present study since the STRM is considered a low stake 
scale. Meaning, the scale is not used as a diagnostic test in the educational context. Rasch Rating Scale Model (RSM) is 
appropriate to analyze the STRM because the items have the same response scale structure and category weights 
(Linacre, 2017). Therefore, the current research aimed to examine STRM using RSM, answering two main research 
questions:  

(RQ1) What is the component structure of the STRM for middle and high school students?  

(RQ2) What are the psychometric properties of the STRM for middle and school students? 

Procedure and Sample 

After obtaining the Ministry of Education Research Ethics committee’s approval, the general director sent official 
invitation letters with a general overview of the study aims, duration of the scale, and procedures to preserve the 
responses’ confidentiality. These letters also contained an attached invitation to attend a preparatory meeting to 
explain the study in-depth for voluntary science teachers. Later on, each teacher explained the study’s purpose and 
procedures to the students. Parental consent forms were sent home for parents’ approval of their children’s 
participation in the study. The teachers emphasized voluntary participation and gave assurances that no risk was 
associated with completing the study scale.  

 A sample of female students (N = 995) was obtained from one large rural governorate in Oman. This governorate was 
selected because it was a large governorate that has more than 36 female middle schools and assimilates other Omani 
rural governorates, covering diverse geographical regions. The collected sample covered four grades, which were: 7th 
(n = 297, 29.8%), 8th (n = 250, 25.1), 9th (n = 234, 23.5%), and 10th grade (n = 214, 29.8%). 

Measures  

A survey was administered containing two sections, including (1) Demographic information and (2) STRM (Aldhafri & 
Alhadabi, 2019). The STRM is a 25-item scale that evaluates students’ perceptions of the STR with science teachers, 
capturing two dimensions (i.e., academic relation [AR] and social relation [SR]). Items were rated on a 5-point Likert 
scale ranging from “Never applies” (Coded 1) to “Definitely Applies” (Coded 5). Examples of AR items include “My 
teacher makes me feel that I am able to solve difficult questions” and “My teacher encourages me to ask about things 
that I did not understand.” Examples of SR items are “My teacher cares about my performance” and “My teacher listens 
to what I say”. The AR and SR had good internal consistency reliability (Cronbach’s 𝛼 = .94 and .89, respectively; 
Aldhafri & Alhadabi, 2019).  

Data Analysis 

 Data were screened and descriptive demographic statistics were examined using the Statistical Package for Social 
Sciences (SPSS) for Windows Version 24.0 in order to identify missing data, nonnormality, and ceiling or floor effects. 
Winsteps 4.01 for Windows was used for the Rasch Analysis. The dimensionality of each STRM sub-factor was 
examined using Rasch Principal Components Analysis (PCA). Small unexplained variance (i.e., < 2.00) in the first 
contrast supports unidimensionality (Linacre, 2017). Following Rasch PCA, two Rasch RSM were conducted for the two 
subscales (i.e., AR and SR). Several statistics were assessed to evaluate the psychometric properties of STRM, including 
the model global fit, Wright item-person map, summary statistics (i.e., persons/items separation and reliability), 
category function, and item/person fit statistics (i.e., MNSQ and ZSTD values; Bond & Fox, 2015; Linacre, 1999; Linacre, 
2002; Linacre, 2017). 

Related to the first statistic, a non-significant Chi-square justified the model global fit. Yet, relying solely on the global 
fit is not satisfactory, suggesting the examination of items/persons fit indices (Linacre, 2017). The second indicator, 
Wright item-person map, provides a visual representation of the items and persons across the logit vertical line. The 
optimal Wright map should graphically present a normal distribution of persons and items along the logit line (Linacre, 
2002).  

Third, two statistics describe the persons’ fit (i.e., person separation and person reliability). Another two statistics 
gauge the items’ fit (i.e., item separation and item reliability; Bond & Fox, 2015). The person separation index estimates 
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the spread between persons on the measured construct and is obtained by dividing adjusted person standard 
deviation with average measurement error. In other words, the person separation index refers to the scale’s efficiency 
in classifying respondents across the logit scale. Values less than two indicate that the scale did not distinguish 
between respondents who scored low and high in the measured construct and, in this case, STR (Linacre, 2017). 
Person reliability evaluates the reproducibility of persons’ locations across the vertical line when another set of similar 
scale items are introduced to the same persons (Bond & Fox, 2015). It is analogs to internal consistency reliability and 
ranges from zero to one. Comparatively, the item separation index gauge the spread between item locations. Item 
reliability illustrates the replicability of item locations across the vertical line when the same items are administered to 
other persons with similar ability levels. Overall, persons indices (i.e., separation ≥ 2.00 and reliability ≥ .80) and items 
indices (i.e., item separation ≥ 3.00 and reliability ≥ .90) demonstrate an optimal fit (Bond & Fox, 2015).  

For the fourth indicator, category function, the following criteria was used to identify the acceptable category 
structure: (1) A monotonic increase in the average category measures, reflecting un-disordered categories, (2) Large 
observed count in each category (i.e., ≥ 10), and (3) Well-spaced distance between any two Andrich thresholds (1.4 ≥ d 
> 5; Bond & Fox, 2015). The literature also provides another liberal criterion, which states that the lowest distance 
should not be less than 1.00 (Linacre, 2002). Graphically, the satisfactory categories structure assimilates smooth 
rolling hills (Linacre, 2017).  

Considering the last statistics, item/person fit, items and persons mean square (MNSQ) should range from .60 to 1.7 for 
the rating scale (Bond & Fox, 2015). Since STRM is a low-stake scale, a more liberal criterion was selected in the 
current study (i.e. .50 < MNSQ < 2.00; Linacre, 2017). Small values (MNSQ/ZSTD > .50) and larger values (MNSQ/ZSTD 
< 2.00) reflect overfit and underfit respectively (Bond & Fox, 2015). Additionally, the point-measure correlation 
coefficients were reviewed. Overall, negative and zero values indicate the items’ scoring contradicts the orientation of 
the measured latent construct (i.e., negative coding) and signals any items miscoding (Boone & Staver, 2020). Positive 
values indicate that the items are functioning well (Linacre, 2017).  

Results 

This section articulates three segments of findings, including (1) Assessment of unidimensionality assumption and the 
results of Rasch PCA, (2) Rasch analysis of the academic relation subscale, and (3) Rasch analysis of the social relation 
subscale. In the second and third segments, the psychometric properties of the STRM were investigated by fitting 
separate RSM for the two subscales (i.e., AR and SR). Several statistics were examined to evaluate the psychometric 
properties, which include: (1) Summary statistics of the initial dimension/subscales, (2) Initial misfit items statistics 
(see Table 1), (3) Category structure (see Table 2), (4) Psychometric properties of multiple modification rounds (see 
Table 3), and (5) The summary statistics of the modified subscales.  

Assessment of Unidimensionality Assumption and Findings of Rasch PCA  

Preliminary examination was conducted by assessing the unidimensionality using PCA. Results revealed that the STRM 
had two components. The first component of the STRM had sixteen items (i.e., Items 15, 14, 22, 11, 17, 25, 20, 12, 16, 
13, 24, 19, 10, 18, 23, 21), labeled as “Academic Relation [AR]”. The second component had nine items (i.e., Items 6, 1, 4, 
9, 8, 3, 2, 5, 7), was labeled as “Social Relation [SR]”. The observed explained variance by the AR was 12.81%, shared by 
persons (7.70%) and by items (5.11%). Comparatively, SR explained 12.30% of the variance, shared by persons 
(7.58%) and by items (4.72%). Examination of the standardized unexplained variance in the first contrast reflected that 
dimensionality was met for AR and SR (i.e., 1.35 and 1.43, respectively). 

Results of Rasch Analysis Academic Relation Subscale 

 Overall, the non-significant Chi-Square (χ2 [30554] = 3034.28, p = .82) indicated a good global model fit. Good global 
model fit, however, did not capture any problematic persons and items misfit issues (Linacre, 2017). Given that, items 
and person summary statistics were reviewed. Items were located from -.28 to .35 on the logits scale, indicating that 
items were distributed normally around a mean of zero, as shown in the Wright Item-Person Map (see Figure 1). Even 
though some items were located at the same point in the logit scale, which may indicate redundancy, a content 
investigation of these items did not show any redundancy in the item content. The average person measure (1.35) 
indicated that persons had a mean greater than zero. Meaning, a larger number of persons highly endorsed AR with 
their science teachers, indicating that this subscale was easy to endorse from the perspective of the study sample. 

Initial summary statistics showed that person separation and reliability were 2.66 and .88, respectively. Item 
separation and reliability were 4.55 and .95, respectively. These statistics indicated good person/items separation and 
reliability (Linacre, 2017). As well, all items had a good fit, as indicated by individual item mean square infit and outfit 
(MNSQ) estimates (see Table 1.A). However, ZSTD infit and outfit illustrated some contradictory findings, suggesting 
nine items were diagnosed as potentially misfit (i.e., Items 23, 15, 18, 25, 13, 16, 24, 19, and 21) because the ZSTD 
values were beyond the optimal range (i.e.,  2.00; De Ayala, 2009). The point-measure correlation coefficients were 
positive, indicating no concerns about miscoding and the items measured the AR, as intended. After reviewing the Item 
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Characteristic Curve (ICC) of these nine misfit items, Items 23 and 21 were the most problematic (see Figure 2). Item 18 
showed a smaller deviation relative to Item 23 and 21. Comparatively, person estimates reflected that a large number 
of persons were misfit. As such, eliminating most misfit items (23, 21,18) and persons (n = 439) were suggested. 

 

Figure 1. The Wright item-person map for the “Academic Relation” subscale. 

Note: The left side of the vertical logit line shows the distribution of person and the right side represents the 
distribution of items. The top part across the logit line demonstrates the person who highly endorsed the AR on the 
right side and the most difficult items on the left side. The bottom part illustrates the persons who reported poor AR on 
the right side and easiest items on the left side. The letter M on the vertical line is the person and item mean. The letter 
S shows the location of one standard deviation from the mean, and the letter T refers to the location of two standard 
deviations from the mean. Each “#” represents four respondents, while each “.” represents one to three respondents. 
“x” represents the individual items. 
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Table 1: Initial item statistics for misfit order (N = 995) 

# Items Measure SE Infit Outfit Pt-Measur Cor. 

MNSQ ZSTD MNSQ ZSTD  
A. Academic Relation (16 Items)  

23 My teacher involves other students to answer the 
questions that are asked by their peers. 

-.05 .04 1.30 5.4 1.49 7.1 .57 

15 My teacher encourages me to ask about things that I 
did not understand. 

-.23 .04 1.12 2.3 1.11 1.7 .62 

22 My teacher allows students to think before answering 
questions. 

-.28 .05 1.07 1.4 1.07 1.1 .62 

18 My teacher gives some hints to provide the right 
answer. 

.11 .04 1.22 4.3 1.27 4.4 .62 

14 My teacher encourages good behavior in the class. -.22 .04 1.08 1.5 1.09 1.4 .62 
10 My teacher asks exciting questions related to the 

subject. 
-.14 .04 1.07 1.3 1.10 1.6 .63 

11 My teacher expects me to participate effectively in the 
classroom.  

-.27 .04 .99 -.2 1.02 .3 .63 

17 My teacher makes me feel proud when I achieve 
certain goals. 

-.17 .04 1.01 .2 .98 -.3 .64 

12 My teacher encourages positive interaction between 
students. 

-.02 .04 .89 -2.2 .89 -2.0 .67 

25 My teacher encourages students to find more than 
one way to solve problems. 

.02 .04 .88 -2.4 .88 -2.8 .68 

20 My teacher shows remarkable enthusiasm during 
class. 

.15 .04 .98 -.3 .93 -1.2 .68 

13 My teacher makes me feel that I’m able to solve 
difficult questions. 

.22 .04 .87 -2.8 .93 -1.2 .69 

16 My teacher encourages me to be the best I can. -.01 .04 .82 -3.9 .81 -3.9 .69 
24 My teacher develops my self-confidence to succeed in 

science. 
.21 .04 .89 -2.3 .85 -2.9 .70 

19 My teacher uses teaching methods that develop my 
ability to cooperate with others. 

.34 .04 .90 -2.2 .87 -2.5 .71 

21 My teacher believes in me and my potential. .35 .04 .84 -3.5 .81 -3.7 .72 
B. Social Relation (9 Items)  

1 My teacher listens to what I say.  -.57 .05 1.27 5.1 1.19 3.1 .63 
6 My teacher cares about me. -.47 .04 1.25 4.8 1.18 3.0 .64 
9 My teacher links the subject’s topics with characters 

that matter to us.  
.58 .04 1.14 3.0 1.19 3.9 .70 

4 My teacher encourages me to ask questions. .13 .04 .99 -.1 .99 -.3 .71 
8 My teacher uses a variety of ways that captivate my 

attention. 
.00 .04 .93 -1.5 .92 -1.6 .73 

5 My teacher provides practical implications about the 
taught lessons. 

-.21 .04 .81 -4.4 .74 .70 .74 

3 My teacher strengthens my confidence in my ability 
and talents.  

-.01 .04 .96 -.9 .88 -2.6 .74 

2 My teacher excites me to learn science. .14 .04 .90 -2.4 .88 -2.6 .75 
7 My teacher uses methods that suit my interest. .41 .04 .78 -5.3 .79 -4.9 .78 

Note. Measure = Item Difficulty Estimate; MNSQ = Mean Square; ZSTD = Standardized Fit; Pt-Measur Cor= Point-
measure correlation coefficient. 
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Figure 2. Academic relation: Item characteristic curves for Items 23 and 21. 

 

 

Figure 2. Academic relation: Item characteristic curves for Items 23 and 21. 

Note: The solid red line is the model line that is estimated by Rasch analysis. The black “x” points identify the 
observations in an interval on the latent variable, which was, in this case, AR. The blue line shows the empirical item 
characteristic curve estimated directly from the data. The top and bottom gray lines represent the upper and lower 
95% confidence interval boundaries, respectively. The optimal trend is identified by “x” values that are located between 
the two lines. Points outside these boundaries are problematic and imply that some of the variance in these 
observations was not fully modeled and explained by the Rasch analysis.  

The examination of the Likert category structure for each item (see Table 2.A) showed that observed average values 
increased monotonically, and thresholds between categories were not disordered. However, the distance between the 
Andrich thresholds was too small (i.e., < 1.0). Graphically, category label 2 (i.e., Applies little) was lower than other 
categories; yet, the category probability curves appeared approximately as smooth rolling hills. Thus, no suggestion 
about collapsing categories had been made. 

Three rounds of modification were conducted (see Table 3.A). The suggested modifications were implemented in 
separate iterations. A final round of analysis reflected that the final results were satisfactory at the persons and items 
level (see Table 4). Several indicators illustrate this improvement, as follows: (1) Good person and items separation 
(2.32 and 3.79, respectively; see Table 4), (2) Acceptable person and item reliability (.84, .94 respectively; see Table 4), 
(3) A monotonic increase in category measures without any disorder (see Table 2.B), and (4) An increase in the 
distance between the threshold across categories (see Table 2.B), aligning with Linacre (2002) liberal criteria.  

Table 2: Category frequency and threshold values for the STRM dimensions 

Category 
Label 

Observed 
Count 

% Observed 
Average 

Sample 
Expect 

Infit 
MNSQ 

Outfit 
MNSQ 

Andrich 
Threshold 

Category 
Measure 

A. Category Structure for Initial Academic Relations (16 Items) 
1 537 3 -.63 -.74 1.17 1.37 NONE -2.56 
2 1046 7 -.11 -.02 .88 .90 -1.13 -1.12 
3 2673 17 .50 .54 .91 .90 -.68 -.09 
4 4714 30 1.29 1.24 .90 .98 .30 1.08 
5 6950 44 2.29 2.30 1.08 1.05 1.51 2.80 

B. Category Structure for Modified Academic Relations (12 Items)  
1 209 2 -1.36 -1.20 .78 .77 NONE -2.93 
2 497 6 -.03 -.01 .92 .86 -1.62 -1.26 
3 1267 14 .73 .74 .97 .88 -.57 -.02 
4 2445 27 1.63 1.58 1.03 1.07 .49 1.25 
5 4558 51 2.58 2.60 1.09 1.05 1.71 2.99 

  

Item 23 Item 21 
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Table 2: Continued 

Category 
Label 

Observed 
Count 

% Observed 
Average 

Sample 
Expect 

Infit 
MNSQ 

Outfit 
MNSQ 

Andrich 
Threshold 

Category 
Measure 

A. Category Structure for Initial Social Relation (9 Items) 
1 412 4 -2.10 -1.16 1.09 1.13 NONE -2.87 
2 812 8 -.42 -.34 .88 .88 -1.50 -1.31 
3 1937 20 .44 .46 .91 .85 -.81 -.10 
4 3017 31 1.41 1.36 .96 .99 .46 1.27 
5 3713 38 2.41 2.44 1.11 1.07 1.85 3.10 

B. Category Structure for Modified Social Relation (9 Items) 
1 196 3 -1.65 -1.61 .89 .90 NONE -3.31 
2 499 7 -.38 -.33 .87 .83 -2.06 -1.45 
3 1157 17 .71 .71 .96 .85 -.64 .03 
4 1842 28 1.75 1.70 1.09 1.08 .74 1.46 
5 2975 45 2.75 2.77 1.05 1.04 1.96 3.24 
 Note. Category Label 1 = Never applies, Label 2 = Applies little, Label 3 = Applies sometimes, Label 4 = Applies often, and Label   
5 = Definitely applies. 

Table 3: Psychometric properties in three modification rounds of rasch RSM for the STRM 

Note: 12345 refers to the order of the five Likert categories. 1 = Never applies, 2 = Applies little, 3 = Applies sometimes, 4 = Applies 
often, and 5 = Definitely applies. 

Table 4: Item and person summary statistics for the modified “Academic Relations” subscale (n = 12) 

Statistic Total Score   Measure Model Error 
Infit Outfit 
MNSQ ZSTD MNSQ ZSTD 

A. Person level (659 Persons) 
Mean 49.2 1.74 .48 .97 .0 .97 .0 
SD 8.6 1.34 .20 .31 .8 .33 .8 
Max 59.0 4.18 1.02 1.93 2.1 1.97 2.2 
Min 13.0 - 4.10 .31 .44 -1.6 .45 -1.6 
Real  RMSE: .53 True SD: 1.23 Person Separation: 2.32 Person Reliability: .84 
Model RMSE: .52 True SD: 1.24 Person Separation: 2.40 Person Reliability: .85 

B. Item level (12 Items) 
Mean 3131.2 .00 .05 .99 -.2 .97 -.5 
SD 73.4 .22 .00 .10 1.6 .09 1.3 
Max 3218.0 .32 .06 1.18 2.7 1.12 1.6 
Min 3022.0 -.26 .05 .86 -2.5 .85 -2.2 
Real  RMSE: .06 True SD: .21 Item Separation: 3.79 Item Reliability: .94 
Model RMSE: .06 True SD: .21 Item Separation: 3.88 Item Reliability: .94 

Note: Measure = Item Calibration Estimated; MNSQ = Mean Square; ZSTD = Standardized Fit; RMSE = Root Mean Square Error 

Results of Rasch Analysis Social Relation Subscale 

Overall, the non-significant Chi-Square (χ2 [17382] = 17205.46, p = .83) indicated a good model fit. Furthermore, Person 
Separation (2.15) and Item Separation (7.23) were acceptable (Linacre, 2017). The person reliability (.82) and item 
reliability (.98) met the optimal standard (Bond & Fox, 2015). Additionally, the Wright map showed that items were 
located from -.57 to .58 logits on the scale, indicating that items distributed normally around the mean of zero (see 
Figure 3). The person average measure value (1.30) showed that persons had a mean greater than zero, implying that 

 
Categorization 

Average 
Measures 

Person 
Separation 

Person 
Reliability 

Item 
Separation 

Item 
Reliability 

 A. Academic Relation 
1 12345 (original data) ordered 2.66 .88 4.55 .95 
2 12345 after eliminating misfit persons (n = 439) ordered 2.22 .83 3.91 .94 
3 12345 after eliminating misfit items (n = 3) & 

persons (n = 34) 
ordered 2.32 .84 3.79 .94 

 B. Social Relation 
1 12345 (original data) ordered 2.27 .84 7.32 .98 
2 12345 after removing misfit persons (n = 465) ordered 2.33 .84 6.56 .98 
3 12345 after removing items (9, 1) ordered 1.82 .77 5.81 .97 
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item difficulty was above average. However, many participants scored highly in the social relation, suggesting it was 
easy for students to endorse SR items.  

Individual item fit statistics illustrated that all items had a good fit, as indicated by MNSQ infit and outfit estimates (see 
Table 1.B). Like AR dimension, ZSTD infit and outfit flagged six misfit items (i.e., Item 1, 6, 9, 5, 2, and 7). Three items 
showed underfit (i.e., Items 1, 6, and 9 where the MNSQ values were greater than 1.0, reflecting that the data are less 
predictable than the model expects). The other three items were considered overfitting (i.e., Items 5, 2, and 7 where the 
MNSQ values were below 1.0, reflecting that the data are more predictable than the model expects (Wright & Linacre, 
1994). The correlation coefficients were positive, implying that all items functioned well.  

In contrast, only Item 9 and 1 were flagged as the most problematic items according to Item Characteristic Curve (see 
Figure 4). The examination of the Likert category structure for each item revealed that the categories were 
monotonically ordered across all items. Only in Item 9, the distances between categories were not evenly spaced. Item 
9 was collectively a candidate for elimination due to item misfit, as indicated ZSTD, problematic ICC, and uneven spaced 
distance between Likert categories. As well, Item 1 was nominated for deletion because of unacceptable ZSTD and 
problematic ICC. Comparatively, person estimates indicated a large number of misfit persons (N = 465). Thus, 
eliminating misfit persons was suggested first, followed by removing misfit items.  

 

Figure 4. The Wright item-person map for the “Social Relation” subscale. 

Note: The left side of the vertical logit line shows the distribution of person and the right side represents the 
distribution of items. The top part across the logit line demonstrates the person who highly endorsed the SR on the 
right side and the most difficult items on the left side. The bottom part illustrates the persons who reported mediocre 
SR on the right side and the easiest items on the left side. The letter M on the vertical line is the person and item mean. 
The letter S shows the location of one standard deviation from the mean, and the letter T refers to the location of two 
standard deviations from the mean. Each “#” represents four respondents, while each “.” represents one to three 
respondents. “x” represents the individual items. 



968  ALHADABI & ALDHAFRI / A Rasch Model Analysis of the Student-Teacher Relationship Scale 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Item characteristic curves for items 9 and 1 in the SR subscale. 

Note: The solid red line is the model line that is estimated by Rasch analysis. The black “x” points identify the 
observations in an interval on the latent variable, which was, in this case, SR. The blue line shows the empirical item 
characteristic curve estimated directly from the data. The top and bottom gray lines represent the upper and lower 
95% confidence interval boundaries, respectively. The optimal trend is identified by “x” values that are located between 
the two lines. Points outside these boundaries are problematic and imply that some of the variance in these 
observations was not fully modeled and explained by the Rasch analysis.  

Category structure findings revealed that the categories were not disordered as indicated by a monotonic increase in 
the average category measures. The observed count in each category was large (i.e., > 10). The category probability 
curves graphically appeared as smooth rolling hills, suggesting no need for collapsing categories. Nevertheless, the 
distances between the Andrich thresholds of adjunct categories were small (d < 1.4; see Table 2.C), displaying a 
problematic issue. Linacre (2002) explained this issue as follows: “can indicate that a category represents too narrow 
segment of the latent variable or corresponds to a concept that is poorly defined in the minds of the respondents” (p. 
98).  

Like academic relations, the suggested modifications were conducted in separate iterations (See Table 3.B). Eliminating 
misfit persons (N = 465) showed a substantial enhancement in the item and person estimates. Also, there was a 
decrease in the items and person separation, though the values were within the optimal range, according to Bond and 
Fox (2015). There was an increase in three distances between the adjunct thresholds (i.e., (1) 1.42 between first and 
second thresholds, (2) 1.38 between the second and third thresholds, and (3)1.22 between the third and the fourth 
thresholds). These values met Linacre’s liberal and conservative criteria (see Table 2.D). Graphically, the category 
probability curves illustrated smooth rolling hills (see Figure 5). 

 

Figure 5. Category probability curves for SR items. 

Item 9 Item 1 
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Note. 1 = Never applies, 2 = Applies little, 3 = Applies sometimes, 4 = Applies often, and 5 = Definitely applies. The 
optimal category probability curves should look like smooth rolling hills.  

The third round of modification (i.e., eliminating the two most misfit items; see Table 3.B) reflected non-significant Chi-
Square (χ2 [8906] = 8709.55, p = .93). The person separation got worse (1.82 < 2.00) as well as person reliability (.77). 
Similarly, the item separation (5.81) declined; fortunately, it was above the cutoff of three (Linacre, 2017). Item 
reliability (.97) was good. As well, there was an increase in the distance between the threshold and met the criteria of 
1.4. The category probability curves showed a similar presentation of categories to the second round. Rounds 2 and 3 
provided approximately similar results. Meaning, Round 2 (i.e., eliminating misfit person) resulted in better distance 
between the thresholds, good estimation of items/persons separations, and reliabilities, concurring with the optimal 
standard. Eliminating misfit items in Round 3 resulted in wider distances between thresholds; however, it resulted in 
unacceptable persons’ separation and reliability. A trade-off between the two rounds, Round 2 results were considered 
as the most desirable for the SR subscale (See Table 5).  

Table 5: Item and Person Summary Statistics for the Modified “Social Relations” Subscale (n = 9) 

Statistic    Total Score   Measure Model Error 
Infit Outfit 
MNSQ ZSTD MNSQ ZSTD 

Person level (675 Persons) 
Mean 35.7 1.68 .53 .96 .1 .97 .1 
SD 7.1 1.48 .19 .33 .7 .35 .7 
Max 44.0 4.17 1.03 2.02 1.9 1.98 1.9 
Min 10.0 -4.26 .39 .45 -1.4 .49 -1.3 
Real  RMSE: .58 True SD: 1.36 Person Separation: 2.33 Person Reliability: .84 
Model  RMSE: .56 True SD: 1.37 Person Separation: 2.43 Person Reliability: .86 
Item level (9 Items) 
Mean 2989.8 .00 .06 1.00 -.02 .97 -.7 
SD 125.9 .38 .00 .16 2.9 .15 2.3 
Max 3188.0 .62 .06 1.25 3.8 1.20 2.5 
Min 2775.0 -.63 .05 .74 -5.1 .76 -4.5 
Real  RMSE: .06 True SD: .38 Item Separation: 6.56 Item Reliability: .98 
Model RMSE: .06 True SD: .38 Item Separation: 6.81 Item Reliability: .98 
Note. Measure = Item Calibration Estimated; MNSQ = Mean Square; ZSTD = Standardized Fit; RMSE = Root Mean Square Error. 

Discussion 

Constructive relations between students and their teachers facilitate students’ growth academically and socially. 
Literature has provided ample indicators about the promising impact of fruitful STR and the pessimistic effect of 
calamitous STR on the quality of students’ outcomes (Baker et al., 2008; Brewster & Bowen, 2004; DiLalla et al., 2004; 
Greogory et al., 2014; Hughes, 2012; Longobardi et al., 2016; Ridwan et al., 2014). The STR quality is moderated by 
gender, suggesting that females in middle school perceive these relations differently from their male peers (Lei et al., 
2018). This STR is also moderated by student age, implying that the adolescents and young students in elementary 
schools hold beliefs about the quality of these relations (Aldhafri & Alhadabi, 2019; Lee, 2012; Lei et al., 2018). STRM is 
one of the scales, which assesses STR in the Arabic context. The scale has good psychometric properties, as obtained by 
CTT, except that higher measurement invariance levels (e.g., metric, scalar, and strict invariance) were not met 
(Aldhafri & Alhadabi, 2019). Though, no previous attempt was conducted to analyze this scale using IRT, notably Rasch 
Analysis. Therefore, the current study evaluated the STRM psychometric properties by conducting Rasch PCA (i.e., 
estimating the factorial structure and testing dimensionality) and two RSM for STRM sub-scales among female students 
in rural middle schools (i.e., 7th-10th grades).  

Rasch PCA revealed psychometric support of two components (i.e., academic relations and social relations). Summary 
statistics showed good psychometric properties. These findings concur with the criteria presented by experts in Rasch 
analysis (Bond & Fox, 2015; Linacre, 2017). However, category structure and individual statistics (i.e., items and person 
infit and outfit) were not ideal. In other words, the category structure showed that the distances between adjacent 
thresholds were below the liberal cutoff (1.0; Linacre, 2002) and the conservative criteria (i.e., 1.4; Linacre, 2017) for 
the two subscales. Whereas findings indicated that items mean square statistics were optimal, standardized fit statistics 
reflected many misfit persons and items in each subscale.  

For the academic relations subscale, the distance between thresholds met the criteria of 1.00 after eliminating misfit 
items (Item 23, 21, and 18) and misfit persons (n = 473) in the third round of modifications. For the social relations 
subscale, the second round of modifications (i.e., eliminating misfit persons, n = 465) resulted in substantial 
improvement, meeting the optimal liberal criteria related to distance between thresholds. The final round (i.e.,  
eliminating misfit items based on ZSTD values) resulted in unacceptable persons’ separation and reliability estimates. 
Trade-off between the two rounds’ findings suggested the acceptance of Round 2 results since the scale is not a 
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diagnostic tool (i.e., low-stake scale). Findings showed that the final 22-item had good psychometric properties, high 
item/person separation, and good item/person reliability for the two subscales. Unlike the results found by Aldhafri 
and Alhadabi (2019), the Rasch Analysis among middle school students revealed a shorter scale (i.e., 22 items). 

This shorter scale has many practical advantages, including its convenience and feasibility to be administered in the 
school context, considering teachers’ large workload. Understanding the quality of girls’ relations with their science 
teachers may benefit educational policymakers and administrators by gaining deeper understating and data-driven 
knowledge about the role of productive relations in shaping students’ engagement in STEM subjects (Mandinach, 2012; 
Schildkamp, 2019). This understanding facilitates the implementation of interventions that may enhance the 
enrollment of rural females in STEM majors, echoing the several prior studies suggestions (Aldhafri & Alhadabi, 2019; 
Hill et al., 2018; Lei et al., 2018).  

Conclusion 

In short, learning and willing to excel in science is facilitated by holding proper and supporting student-teacher 
relationships, whether academically or socially. This relationships seems to be more influential among female students 
in rural middle school. Assessing the quality of these relations without adding more workload to the teachers is an 
important aspect. In other words, establishing a valid and short scale gauging the relationships between students and 
their science teacher is a priority, particularly in Arabic, for Middle East countries. This assessment will help in making 
data-driven policies and strategies to meet the fourth industrial revolution requirements. The evaluation of the scale 
using the Classical Test Theory is not enough. To this end, the current study assessed the psychometric properties of 
STRM using IRT, precisely Rasch Analysis. This study provided a more reliable and shorter scale with more adequate 
properties and estimates that are sample-independent. This statement was supported by (1) High persons and items’ 
separation and reliability, (2) Acceptable individual statistics (i.e., items and person infit and outfit), (3) Good category 
structure, and (4) Optimal distance between thresholds.  

Recommendations 

The current study had several recommendations for psychometricians and practitioners. Related to the psychometric 
side, future studies should conduct Differential Item Functioning Analysis to ensure that STRM items are reliable to use 
in different demographics (e.g., public/private schools, males/females, lower and higher grades). The findings should 
also be interpreted with caution as this study just used the liberal criteria; however, future studies could use more 
conservative criteria while providing more support to the psychometric properties of the STRM. On the 
psychological/educational side, the current study recommends educators use STRM as a data-driven approach that 
orient the modification of their teaching practices to strengthen their relations with students. Frequent assessment of 
students’ perceptions about their relationships with their teachers provides an indicator about the aspects that require 
additional improvement. Conducting targeted and well-design training programs focusing on building constructive 
STRs is advised. Furthermore, running experimental studies that examine these courses’ effects on students 
involvement and learning using STRM is highly suggested.  

Limitations 

This study had multiple limitations. That is, the study sample was limited to female students in rural middle schools. 
The scale assessed their relationship with science teachers only. No examination of Differential Item Functioning was 
conducted across different groups (e.g., gender, grades, and subjects). The current study used the liberal criteria when 
assessing items functionality. 
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