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Abstract 
 

The current study aimed to verify The Factorial Structure of the Stanford-Binet Intelligence Scales - 

Fifth Edition, the Jordanian Modified Version. The scale was administered to a sample of 355 children 

the ages is between (5-11) years, where data were collected from many private schools and special 

education centers in Amman Governorate during the period September-2021 until April 2022. The 

study sample also included 35 children diagnosed with autism to use for the purpose of calculating SF5 

discrimination. The results of the confirmatory factor analysis indicated that the fitness indicators were 

fit as the value of the chi-square is 144.78, which is not significant at the 0.05 level, which refers that 

the study data was fit with the proposed factorial structure of SB5. Also, the SRMR value was 0.043, 

which is lower than the specified value of 0.05, indicating that the standard residual square mean of 

the proposed model has a good fit, according to the criterion defined by Henseler et al. (2014) indicates 

that the model is a good fit if the mean square value of the standard residual is less than 0.08. The 

loading coefficient values for the non-verbal subtests ranged (from 0.87-0.94), and the loading 

coefficient values for the verbal subtest ranged (from 0.91-0.96). The result confirmed that all loading 

coefficients were above 0.70 for all sub-tests, which is very high. In addition, the Extracted Mean-

Variance (AVE) for the nonverbal factors was 0.837, and for the verbal factors was 0.866. The results 

also indicated that the Stanford-Binet Intelligence Scales - Fifth Edition, the Jordanian Modified 

Version has a significant discriminatory ability to assess cognitive performance between children 

diagnosed with autism and children who are not diagnosed. 

 

 

 

 

1. Background 
The Stanford-Binet Intelligence Scale derived from the Binet-Simon scale, which was designed 

by French psychologist Alfred Binet and Theodore Simon. The Binet - Simon scale was 

developed in 1905 and it was designed to test the attention, memory, and verbal skills of 

schoolchildren and measure their intelligence. Becker (2003) indicated that following extensive 

research the scale was revised in 1908 and 1911.  

The Stanford-Binet Scale was developed by Lewis M. Terman, a psychologist at Stanford 

University, and the first version of the scale was designed in 1916 and the most recent version, 

SB fifth edition, was published in 2003. Different versions were developed by Lewis Terman, 

Form L, and form M by Maud Merrill, a student of Terman and then a fellow professor and 

researcher. Stanford Binet is an adaptive test, which uses information about the test takers to 
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decide which items to use and where to begin the test and it is considered one of the first 

adaptive tests (Reckase, 1989, as cited in Becker, 2003).  

The development of the fifth edition benefited from new research and it introduced a nonverbal 

routing test which was added to the vocabulary section. In addition, it reintroduced the age-

scale format which aims to provide a variety of content to keep examinees engaged and to allow 

for the introduction of developmentally distinct items across levels. According to Becker 

(2003), “[t]he incorporates many insights implicitly designed into the early editions of the 

measure as implemented by Binet, Simon, Terman, and Merrill, but presents them in a way that 

provides vast practical improvements in the areas of content coverage and psychometric 

characteristics” (p.12). 

The first three versions of the scale, 1916,1937, 1960/73, measured general intelligence and 

versions four and five added multiple new elements. The fourth edition tested verbal reasoning, 

abstract/visual reasoning, quantitative reasoning, short-term memory in addition to measuring 

general intelligence. The fifth edition tested additional abilities which are knowledge, fluid 

reasoning, quantitative reasoning, visual-spatial processing, working memory, nonverbal IQ, 

and verbal IQ. The fifth edition is the first to introduce the non-verbal component among all 

other versions and it offer “an equal balance of verbal and nonverbal content within each factor” 

(Becker, 2003, p.4), and the inclusion of the non-verbal items assists in “[…] assessing 

individuals with limited English, verbal, or communication abilities (DiStefano & 

Dombrowski, 2006, p.124). Despite the changes in the different versions of the test, all the 

subtests were never completely replaced, and the new versions represent “[…] an 

amalgamation of old subtest formats and modern test construction methods” (Gibbons & 

Warne, 2019, p.10).  

 

Stanford-Binet Intelligence Scales – Fifth Edition (SB5) 

 

2. Overview  
The SB5’s standardization sample included 4800 participants from different ages, genders, 

ethnicities/races, religions, socio-economic levels, and geographic regions, and the sample is 

representative of the 2001 US census Bureau Data (Bain & Allin, 2005). As discussed earlier, 

the test offers a more developed and advanced version of the previously designed versions of 

the Stanford-Binet scale, and it offers both verbal and non-verbal content. It is a level C test, 

which means it should be used by professionals with advanced degrees in psychology and/or 

education, and/or certified and licensed professionals in assessment. The scale has multiple 

purposes, and it can be utilized to offer clinical and neuropsychological assessment and 

evaluate general cognitive functioning, identify developmental disabilities, conduct psycho-

educational evaluations for special education placements, guide career assessments, and inform 

treatment program development, among others (Community-University Partnership, 2011). 

The test can be used with children, adolescents, and adults and is administered individually. 

The duration for the full test is 45-75 minutes and the 15-20 minutes for the abbreviated form.  

 

 

3. Validity & Reliability  
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According to the SB5’s Technical Manual, the fifth version of the test offers a high internal 

consistency and high test-re-test reliability and items that had poor interscorer agreement were 

removed prior to the publication of the scale. (As cited in Community-University Partnership, 

2011). To investigate the scale’s validity, different measures were taken including exploring 

the test’s content-related validity, criterion-related validity, and construct-related validity. As 

for content validity evidence, the content of the scale was examined by experts from diverse 

backgrounds and genders and who offered their insights and feedback on any problematic 

items. Also, using the Cattell-Horn-Caroll (CHC) theory, experts and professionals categorized 

the factors and items of the assisted in highlighting the factor structure of the scale. Finally, an 

extensive item analysis was conducted including “[…] item discrimination, percentage correct 

by age level, model-data-fit statistics, and differential item functioning” (CUP, 2011, p.4).  

The test’s criterion validity was also explored and proved to have high correlation when 

compared to other scales such as the SB4, the Wechsler Preschool and Primary Scale of 

Intelligence-Revised, the Wechsler Intelligence Scales for Children-Third Edition, the 

Wechsler Adult Intelligence Scale-Third Edition, and the Woodcock-Johnson III Tests of 

Cognitive Abilities. When the SB5’s predictive validity was investigated, the test proved to 

have the ability to measure achievement.  

In addition to investigating the general validity and reliability of the SB5, different studies 

investigated the validity and reliably of the SB 5’s sub-tests. One of these studies was conducted 

by Pomplun and Custer (2005) who explored the construct validity of the working memory 

(WM) items of the SB 5 which are represented in the scale by verbal and non-verbal items. The 

results underlined validity evidence underlining how the WM items show a match between the 

increase in items’ difficulty and the increase in verbal and non-verbal demands. In addition, the 

items reflect not only the “[…] sequence of task demands associated with task difficulty but 

also the nonverbal and verbal memory abilities for each age” (Pomplun & Custer, 2005, p.344). 

Furthermore, the study proved convergent validity for the verbal and non-verbal WM items of 

SB 5 with other tests such as Woodcock-Johnson III and Wechsler Individual Achievement 

Test–Second Edition. Pomplun and Custer (2005) encouraged researchers to continue 

collecting evidence on the validity of different measures, as “the validation process is an 

ongoing persuasive argument” (345).  

 

Critiques to the SB5 

DiStefano and Dombrowski (2006) discussed how the developers of the utilized confirmatory 

factor analytic procedures only instead of using both confirmatory and exploratory procedures 

to assess the theoretical underpinnings of the new test version which the authors find to be 

problematic. They explained that depending on “[…] prior knowledge of the theory and 

information from earlier editions as support for the tested models” should have been 

complemented by exploratory factor analytic procedures. When DiStefano and Dombrowski 

(2006) investigated exploratory and confirmatory factor analysis, they found that the can 

measure general intelligence across all age groups; nevertheless, they found a high degree of 

overlap between different items, which are supposed to be distinct. These results are consistent 

with what Williams, McIntosh, Dixon, Newton, and Youman (2010) found in their study of 

their high achieving sample where they discovered that Fluid Intelligence (Gf) and Crystallized 

Knowledge (Gc) were not two distinct factors but one and that they are not differentiated. 

Finally, DiStefano and Dombrowski (2006) underlined that the test offers a “two-factor verbal-
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nonverbal dichotomy”, unlike the results for older age groups for which the test provides a 

single-factor model (p.134).  

 

Stanford-Binet 5 Arabic Versions  

The SB scales’ wide reputation round the world led professionals to translate the different 

versions of the test to match the different contexts and participants with which it is used. 

Multiple Arabic versions were developed and Khattab (2013) underlined those multiple 

translations were introduced for the different SB versions in Egypt and the Arab world with the 

first translation made for the 1916 version and which was translated by Ismail Kabbany in 1937. 

There are three translations for the fifth edition with the first published in 2006 by Masry 

Hannourah , followed by two versions in 2007 and an edited 2011 version by Safwat Farag, 

and another translation in 2011 by Mohammed Taha, Abdel Mawgood Abdel Samei, and 

Mahmoud Abouneil. It is important to note that the 2006 translation was not completed as 

Masry Hannourah passed away before providing the specific criteria for this test version.  

 

Translation Comparisons  

Egyptian Versions. There are several differences between the 2011 translations and 

standardizations of the and these differences include the content of the test kits, standardization 

sample, modifications made, measuring validity and reliability, Arabic standards, and 

performance interpretation. The following section will offer a general discussion of these 

differences based on the study conducted by Khattab (2013).  

Looking at the test kits offered by different scale developers, Safwat Farag’s test kit included 

an examiner's guide, a technical manual for the Arabic edition, Arabic standards and 

performance interpretations manual, and a C.D that helps to electronically correct and interpret 

scale scores. On the other hand, Mohammed Taha, Abdel Mawgood Abdel Samei, and 

Mahmoud Abouneil’s version only included the examiner’s guide, an introduction about the 

Arabic version, and a C.D that helps to electronically correct and interpret scale scores. Also, 

the standardization sample for the Farag’s version included 3650 participants, which was based 

on the 2009 Egyptian census; however, the latter included 3770 and did not mention on what 

basis the sample number was selected nor which governorates were used for the sample. In 

addition, Khattab (2013) highlighted multiple discrepancies in the numbers that the authors 

mentioned.  

Regarding the changes made in each version, the Farag’s version detailed, clarified, and 

justified the changes made; however, Taha’s version only listed one change without justifying 

why this change was made. In addition, Farag’s version utilized five types of validity, face, 

content, criterion, factorial, and concurrent validity and 4 types of reliability, split-half, internal 

consistency, and internal consistency for the verbal and non-verbal test levels, compared to one 

for validity and two for reliability in Taha’s version.  

 

Jordanian Version.  In addition to the Egyptian versions of the Stanford-Binet scale, other 

version in the Arab world were introduced including a Jordanian version. Arrosan (1996) 

underlined those multiple studies were conducted on the Stanford Binet scale and which 

resulted in the design of a Jordanian version in 1981. These studies which were conducted in 

1977 had different targets including developing and standardizing a Jordanian version of the 

scale, developing the vocabulary to suit the Jordanian context, and assessing the validity and 
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the reliability of the Jordanian version. These studies were conducted by Haddad (1977), 

Azzo’by (1977), and Al Aly (1977) consecutively, and resulted in changes made to the SB 

scale, proof of the effectiveness of the scale, and the creation of performance standards/criteria.  

 

4. Study Statement 
This study is focusing on examining the factorial structure of the Stanford Binet intelligence 

scales - fifth edition, the Jordanian modified version by answering the following research 

questions:  

Are the Stanford Binet intelligence scales - fifth edition, the Jordanian modified version same 

factorial structure as the original scales after the language was modified.  

Does the Stanford Binet intelligence scales - fifth edition, the Jordanian modified version has 

appropriate reliability indicators as the original scales after the language was modified.  

 

5. Research Methodology 
The research used the descriptive methodology was to answer that is seriously questions that 

as the research aimed at verifying the factorial structure of in Jordanian environment.  

 

6. Study Sample 
The study sample consisted of 355 children their aged (5-11) years. The sample are school 

student from many private schools and special education centres in Amman Governorate during 

the time from September - 2021 until April 2022. The study sample also included 35 children 

diagnosed with autism and used for the purposes of calculating the discrimination and factorial 

validity.  

 

7. Study Procedure & Data Collection 
As many modifications were introduced to the Jordanian SB 5th edition, the research collected 

the data to verify both discrimination validity and factorial structure over the changed version 

of the SB 5th edition Jordanian vision. Since the vocabulary route subset showed many 

difficulties to be understood by the children because of a lack of familiarity with the word that 

was used in different Arabic culture contexts, which would cause compromising the notation 

of scales validity. This observation was further examined by several experts in cognitive mental 

assessment who were working with special needs children.  Their feedback also supported 

original observation and confirmed the culture gap in lack of language clarity and relevancy. 

This language gap would have a significant consequence on the accuracy of the assessment 

process, as this subtest is essential in placing the examinees in a testing route that would be 

appropriate to their developmental age abilities. Therefore, making the vocabulary is a 

necessity. For example, blinking word vocabulary in Egyptian dialogue (robe) is totally not 

known to the Jordanian children, therefore, the score for the item will be lost and decrease the 

level of ability caused by lack of familiarity. So, in the current version, after that, he was 

divorced from the Arabic language without the effectiveness of being affected by the culture 

of their dialogue. For example, scolding (towboat). Also, in the instruction section the use for 

word milk to refer to yogurt. 

The standardization procedure for the sample is reported in the manual (Roid, 2003). As was 

reported in the manual the Stanford Binet Scales—Fifth Edition (SB5) is intended for 
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examinees between the ages of 2 and 85 years old (Roid, 2003). The is heavily based on the 

CHC theory. The test is divided into two domains: a verbal and non-verbal domain and the test 

measures five CHC factors: fluid intelligence (Gf), crystallized knowledge (Gc), quantitative 

knowledge (Gq), visual processing (Gv), and short-term memory (Gsm). Each of these five 

factors both has a verbal and non-verbal subtest. Therefore, the consists of 10 subtests in total 

that yield composite scores of a verbal IQ (VIQ), a non-verbal IQ (NVIQ), and full-scale IQ 

(FSIQ). 

The test demonstrates high scores across various measures of reliability. The internal 

consistency coefficient for the FSIQ composite score is very high and ranges from r =0 .97 to 

0.98. Both the verbal and nonverbal IQ domains were also found to have high reliability with 

respective averages of r =0 .96, and r = 0.95. Internal reliability was also impressive among the 

five subtests with mean coefficients ranging from r = 0.84 to 89 (Strauss et al., 2006). In order 

to evaluate test-retest reliability, after a time interval of five to eight days between the first and 

second administration of the test, correlations were examined in four primary age groups: 

preschoolers (age 2–5), children and young adults (6–20), adults (21–59), and older adults 

(60+) (Roid, 2003). Across all age groups, reliability measures for the FSIQ and VIQ domain 

were very high and ranged between r = 0.93 and 0.95. Reliability for the NVIQ domain was 

slightly lower and ranged from r = 0.89 to 0.93 (Strauss et al., 2006). 

Content validity was established using diverse methods such as extensive literature review, 

factor analyses of previous editions of the Stanford-Binet, item response theory modeling, 

expert advice, user surveys, and pilot studies (Roid, 2003; Strauss et al., 2006). To ensure 

external validity and test fairness, the items were evaluated across genders, and among 

members from various cultural, linguistic, racial, ethnic and religious groups. 

Data Analysis Rationale:  

 TThe sample size in this study meets the accepted ratio of the minimum number of subjects 

aggregated with the item number (1:35) in addition, due to the fact that has 10 factors that 

organized under two main domains.  

 

8. Study Result 
Confirmatory Factor Analysis CFA  

The measurement model of SF5 drew on the 10 factors structure under two domains verbal 

Domain and nonverbal Domain In this study the Confirmatory Factor Analysis CFA was 

conducted to confirm the same four factor structure for SF5 after it was modified major items 

Arabic. The initial model assumed that each domain has 5 subtests.  The result shows that of 

the first question “Are the Stanford Binet intelligence scales - fifth edition, the Jordanian 

modified version same factorial structure as the original scales after the language was modified” 

show the indicators of conformity to the model of confirmatory factor validity showed that 

The value of the chi-square was 144.78, which is not significant at the 0.05 level, which 

indicates that the study data match the proposed factorial structure. There the result agrees with 

the original image of the scale 

The value of SRMR was 0.043, which is less than the specified value 0.05, which indicates the 

standard mean residual square of the factorial model indicated a good fit, according to the 

criterion set by Henseler et al. (2014) It indicates that the model indicates a good fit if the value 

of the mean square of the standard residual is less than 0.08. 
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The value of d_G that calculates the variance between the correlation matrix of the study data 

and the factorial model, the less the variance, the better it reflects a level of matching, so the 

non-functional probability value reflects a match between the two matrices, in the current study 

the probabilistic value of the difference between the two matrices reached (0.39), which is a 

probabilistic value is a function, which reflects a match between the two correlation matrices 

as it appears in table 1 

Indicators of matching the model for confirmatory factor validity 

The loading coefficients values for the non-verbal domain subtests ranged (0.87-0.94) 

The loading coefficients values of the verbal side tests ranged (0.91 - 0.96). all the loading 

coefficients values are higher than 0.70, it is considered too high as it appears in graph 1 

The value of discrimination validity among the two main factors of the SB5 was higher than 

the value 0.90, which indicates a high discriminatory ability of the SB5 factors. 

 

 Table (1) model fitness indicators  

 Saturated Model Estimated Model 

SRMR 0.04 0.04 

d_ULS 0.10 0.10 

d_G 0.40 0.40 

Chi-Square 144.78 144.78 

NFI 0.88 0.88 

 

The second research question “Does the Stanford Binet intelligence scales - fifth edition, the 

Jordanian modified version has appropriate reliability indicators as the original scales after the 

language was modified”  The result shows in table 2 the indicators of the confirmatory factor 

validity model showed that the mean extracted variance (AVE) for the non-verbal factors was 

0.837. The mean extracted variance (AVE) for the verbal factors was 0.866A score of 0.50 or 

more is considered an indicator of the internal validity of the factor component. Additionally, 

the reliability indicators are shown the alpha reliability coefficient for the nonverbal factor was 

0.951. The alpha reliability coefficient of the nonverbal factor was 0.961. This shows that the 

alpha value greater than 0.70 is a suitable indicator of reliability. Additionally, the reliability 

indicators are shown the Composite Reliabilitycoefficient of the non-verbal factor was 0.962. 

The Composite Reliabilitycoefficient of the non-verbal factor was 0.970. The 

Composite Reliabilityvalue of the compound greater than 0.70 is a suitable indicator of 

Composite Reliability 
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Table 2 AVE and Composite Reliability for SB5 

 Cronbach'

s Alpha 

rho_A Composi

te Reliab

ility 

Average Varian

ce Extracted (A

VE) 

Non-

verbal 

0.951 0.951 0.962 0.837 

Verbal 0.961 0.963 0.97 0.866 
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