
1. Introduction

Intelligence tests were first developing in France for the explicit purpose of predicting school 

success (Binet and Simon, 1904). Then Wechsler's three intelligence tests appeared in the United States 

and became the most widely used cognitive tests in the world (Camara, Nathan and Puente, 2000; 

Georgas, van de Vijver, Weiss and Saklofske, 2003; Lichtenberger & Kaufman, 2009). All three tests are 

administered individually for adults, adolescents and children. All Wechsler tests have been translated, 

adapted and standardized in many countries. Since the launch of the Wechsler Bellevue intelligence scale 

(WB), this rich history of research and clinical applications has undoubtedly contributed to the 

development of these three tests. From the creation of the Wechsler tests to the latest edition, they based 

on the g-factor of Spearman, C. (1904). He observed that children's performance on different school 

subjects was positively correlated.  
Thus, the developers of these tests stated that they not only used the general intelligence factor 

but were also open to cognitive theories to guide creation. Such as use of Cattell-Horn-Carroll theory 

(CHC). This theory used to classify performance tests to facilitate the interpretation of academic ability 

and to provide a basis for organizing assessments for those suspected of having a learning disability. 

In 1993 by Carroll, this theory came together after several legendary analyses in psychology over the past 

60 or 70 years concerning the nature, identification and structure of human cognitive abilities and is 

dividing into three hierarchical levels (Carroll, 1993). The third level is dominated by the general factor 

(g), which is a common factor among tests after factor analysis by Spearman (1927). In 1941 Raymond 

Cattell identified two factors of intelligence, fluid intelligence and crystallized intelligence (Gf-Gc), but in 

1965 John L. Horn developed this theory from his supervisor, Cattell, through an empirical study in his 

PhD. Six factors in the first edition and fourteen factors by McGrew. (Quantitative knowledge (Gq), short 

term memory (Gsm), visual processing (Gv), long term memory (Glr), processing speed (Gs), 

decision/reaction time) / Speed (Gt), Reading and writing ability (Grw). Auditory Processing (Ga), 

Domain-specific knowledge (Gkn), Psychomotor Capacity (Gp) and Psychomotor Velocity (Gps) 

including tactile (Gh), kinesthetic (Gk), and olfactory (Go)) plus the two Cattell-Horn factors (Gf-Gc) that 

take the second level in CHC theory which are then subdividing into four, then come ten prime factors 

such as induction (I), language development (LD), lexical knowledge (LK). In the latest update of the 

CHC model by Schneider and McGrew (2012). 
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Abstract

The full scale intelligence quotient is a strong predictor of educational success. The aim of this study was 
to calculate the full scale intelligence quotient (FSIQ) of Moroccan rural students in the Safi region. the 
psychometric test Wechsler intelligence scale for children and adolescents - 5th edition WISC V was used 
by administering the five indexes, namely the verbal comprehension index, visuospatial index, fluid 
reasoning index, working memory index and processing speed index, to compare them to the average of 
the Wechsler tests. The study was carried on 104 students (46 girls and 58 boys) between the ages of 
12 and 15 years old, 67% of the students were boarders and 33% were external students. We administered 
all 15 subtests of WISC V on each student participating in this study. The results of the participants in this 
study who are students in public schools in rural areas show a FSIQ by means, and a verbal 
comprehension index that is higher than the other four indexes in WISC V. In terms of correlations 
among the five indexes, the results show different types of relationships among the test indexes. 
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This study is carried by the latest version of Wechsler Intelligence Scale for Children and 
Adolescents - 5th edition WISC V. The WISC V is a test of children cognitive abilities and for learning 
outcomes. It describes the cognitive processes, the theoretical link between cognitive processes and 
specific academic skills and how to use performance on the WISC-V to generate hypotheses about 
processing deficits. That considered the score that is most representative of global intellectual functioning 
(g). Traditionally, FSIQ has been the first score to be considered in profile interpretation. The aim is to 
calculate the full scale intelligence quotient by the seven subtests of WISC V for Moroccan students in 
rural areas to measure FSIQ. 

 
2. Method 
 
2.1. Population and procedure 

We sought to administer the test to a sample of families understanding the psychometric analyses 
of the people in this rural area with the help of the executives and teachers of the regional academy of 
education and training of the Marrakech-Safi region. The study carried on 104 pupils in rural areas: the 
participants are (46 girls and 58 boys) between the ages of 12 and 15 years old (mean = 13.11months  
& 23 days with a standard deviation of 01 year, 1 month & 27 days), 67% of whom were boarders and 
33% were students who commuted to and from school once a day. We administered all subtests of the 
Wechsler Intelligence Scale for Children and Adolescents - 5th Edition WISC V on each of the students 
participating in this study who are enrolling in a rural middle school commune called Khmis Naga in Safi 
province. We have chosen the samples according to their availability after or before classes, without 
forgetting students suggested by the general supervisor of the boarding school and who are all boarding 
students respecting the age order of WISC V. We also carried a parental questionnaire on the educational 
level of student’s parents, uncles and aunts. Without forgetting household income, access to drinking 
water and electricity, transport and pre-school education. 

 
2.2. Instrument 

The Wechsler Intelligence Scale for Children and Adolescents - Fifth Edition (WISC - V) 
administered in the order of the manual. This test of cognitive ability is administered to participants aged 
6 years to 16 years and 11 months. It consists of 15 subtests. Ten main sub-tests: similarities, vocabulary, 
block design, visual puzzles, matrix reasoning, figure weights, digit span, picture span, coding and 
symbol search plus five additional subtests: information, comprehension, arithmetic, letter-number 
sequencing, and cancellation. All subtests designed to measure five scales: verbal comprehension, visual 
spatial, fluid reasoning, working memory and processing speed. The score hierarchically ordered full 
scale intelligence quotient(FSIQ) is composed of only seven primary subtests and not ten subtests like the 
fourth version of WISC to measure five scales: verbal comprehension (similarities, vocabulary), visual 
spatial (block design), fluid reasoning (matrix reasoning, figure weights), working memory (digit span) 
and processing speed (coding) Wechsler, D. (2016a,b). 

 
3. Result 
 

The correlation between the averages of the overall grades of the two semesters of the students' 
class and the full scale intelligence quotient (FSIQ) for the students is 0.62. The results of the WISC V 
psychometric test scores for Moroccan students gave a Cronbach's alpha coefficient of 0.85 in rural areas. 
Not to mention that girls scored 103.26 in the FSIQ lower than the 104.26 score obtained by boys. 

Table 1 presents the mean values and standard deviations of the five indexes and the full scale 
intelligence quotient (FSIQ) for all participants in this test. We find that the visuospatial index VSI, the 
fluid reasoning index FRI and the processing speed index PSI are below the mean, while the working 
memory index WMI is above the mean. Only the verbal comprehension index VCI is slightly above 
average. 
 

Figure 1. Indexes Scores of rural pupils. 
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The figure show in black, the percentage of students with index scores greater than or equal to 
100 and in grey, the percentage of students with index scores less than 100. 

Note that the difference between the VCI and the closest index WMI is 17 points or one standard 
deviation. The standard deviation of the two indexes VCI and WMI is different by 7 points.  
The difference between mean of the WMI and the three indexes VSI, FRI and PSI is between 11 and 15 
points or more than one standard deviation. To refine the point about the superiority of the mean VCI 
over the other mean factor indexes, we note that the figure illustrates the different percentages of children 
scoring high and low on all indexes and on the full scale intelligence quotient (FSIQ). 
 

Table 1. M=Mean, SD=Standard Deviation, VCI= Verbal Comprehension Index, FRI= Fluid Reasoning Index, 
CS=class scores. 

 

  VCI VSI FRI WMI PSI FSIQ 
M 122,67 92,21 94,52 106 91,17 104,05 
SD 19,81 9,07 12,05 12,99 11,75 12,35 

 
A large percentage of the children scored above the theoretical one hundred average in the VCI, 

WMI and FSIQ which is shown in the figure, whereas less than forty percent of the students scored below 
the theoretical one hundred average in the VSI, FRI and PSI.  

Based on the results of the exploratory factor analysis, a one-factor model was tested with the 
sample. The two- and three-factor models did not result in saturation coefficients and communities higher 
than the one-factor model. The confirmatory factor analysis one-factor gave satisfactory adjustment 
statistics; RMSEA =, 043, CFI =, 967 and TLI =, 956. 

The participants in this study compared themselves to the theoretical average 100 in the Full 
Scale Intelligence Quotient (FSIQ) with a rate of 13.46% average low, 56.73% average and 15.38% 
average high. For those participants who achieved a high Full Scale Intelligence Quotient (FSIQ), the 
study recorded 12.5%. As for the high Full Scale Intelligence Quotient (FSIQ), the study recorded only 
1.92% very high according to the Wechsler psychometric test (the Full Scale Intelligence Quotient (FSIQ) 
equal to or greater than 130). 

Table 2 shows the matrix of correlations between the five WISC V indexes with the strong and 
weak positive correlation. 
 

Table 2. Matrix of correlations between the five indexes for the group of children. 
 

 VCI VSI FRI WMI 
VSI 0,44       
FRI 0,5 0,51     

WMI 0,38 0,4 0,54   
PSI 0,02 0,26 0,28 0,4 

 
It can be seen that the correlation between the four indexes VCI, FRI, WMI and VSI are between 

strong positive relationships and moderate positive relationships but the correlations between PSI with the 
three indexes are between moderate positive relationship and no or negligible positive relationship. 
 
4. Discussion 

 
The full scale intelligence quotient is used to solve school problems among learners. The results 

of our study are very satisfying because the average value of the full scale intelligence quotient is situated 
at the theoretical average, which is in contrast with studies already carried on the full scale intelligence 
quotient in Morocco, which revealed very inferior values. The studied samples showed a correlation 
between the general averages of the school year and the full scale intelligence quotient values.  
For students from rural areas there was a strong positive correlation with the reliability of administration 
given by alpha Cronbach. Girls scored lower in the full scale intelligence quotient which is contradictory 
to the difference in intelligence of gender despite the number of girls participating in this study being less 
than half of the entire sample. More generally, IQ is positively correlated with a wide range of life 
outcomes, including income (Zagorsky, 2007), mental and physical health (Der, Batty, & Deary, 2009; 
Gale, Hatch, Batty, & Deary, 2009), or life expectancy (Batty, Deary, & Gottfredson, 2007). 
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The mean of the verbal comprehension index VCI is high and the standard deviation of this 
index is higher than the other indexes. It is composed of two subtests similarities and vocabulary with a 
strong positive correlation between the two subtests. This index is used to measure crystallized 
intelligence related to the educational level of the child's parents and to the child's environment.  
However, only 5% of the sample has parents who were able to receive primary education even from their 
family circle, not forgetting that not all children were taught in the pre-school period and that the parents' 
socio-professional category environment is very low based on agriculture. This test, although very 
successful for children with high potential. 

The Visuospatial index VSI requires the child to use his or her visuospatial intelligence. It is 
composed of two subtests cubes and visual puzzles with a low positive correlation between the two 
subtests, this index designates the quality of perception and visual organization, motor/visual 
coordination, the ability to analyze, synthesize, encode and manipulate physically or mentally objects and 
shapes to give them meaning. The absence of all mental activities and technological means such as 
computers in this environment with the difficulty of access to electricity does not help develop this 
intelligence. 

The score of the fluid reasoning index (FRI) for the sample is below average so their relationship 
with three indexes is strong positive relationship only the relationship of this index with the processing 
speed index is a weak positive relationship. This index is calculated by two subtests Matrices and 
Balances, it measures the quality of reasoning, the ability to classify and locate in space, and also the 
ability to solve problems independently of one's knowledge several studies carried locally in Morocco 
based on tests of fluid intelligence, the studies gave very low results of IQ in Morocco below the average. 

The average of the working memory index WMI is above average. This index is calculated by 
the two subtests Memory of Numbers and Memory of Pictures, which have a low positive correlation. 
The objective is to use as much information as possible, going as fast as possible. Low scores are 
obtained in this index which will indicate learning difficulties and more repetitions to record them. The 
low scores of the children in this index compared with their school performance are evidence of their low 
academic achievement. It is observed that the links of the processing speed index PSI with the four 
indexes and the lowest correlations also the score obtained by the students is the lowest compared to the 
other indexes. It is calculated by the two subtests Code and Symbols with high positive correlation, this 
index for the speed and accuracy of assimilation of information by a child. Children with low scores in 
this index showed a delay in processing information. We note that the full scale intelligence quotient is at 
the average by the WISC V which is different from the studies already carried on Moroccans by Raven's 
matrices with very low IQ (fluid intelligence) despite the fact that Raven's matrices calculate fluid 
intelligence. 

 
5. Conclusion 
 

The results of this study are dominated by the average for the full scale Intelligence Quotient 
also for the five indexes of the test, in spite of the problems that surround the life of students in rural areas 
due to the absence of several essential conditions caused by poverty without forgetting illiteracy in the 
families. We have noticed that the average of the verbal comprehension index that represents the 
crystallized intelligence in the study samples that is high in comparison with the other indexes followed 
by the index of working memory, these two indexes are related to school success. The averages of the 
three indexes are inferior to the theoretical average for the visuospatial index VSI, the fluid reasoning 
index FRI and the processing speed index PSI. The problems of education are related to several factors 
like disorders of communication economic and social state need to be developed by specialists. Rather, 
the fluid intelligence by fluid reasoning index of WISC V in rural areas for Moroccans is better according 
to the more than two study of IQ in Morocco by Raven test. 
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