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Abstract 

 

Background: This Study focused on the statistical technique using the factor 

analysis on constructing the new factors affecting children`s intelligence 

quotient (IQ) in Jammu Division. In addition comparison means using the 

Kruskall-Wallis test were done to analysis the demographic differences on the 

new factors affecting student IQ. 

 

Method: The data were collected using survey questionnaires the number of 

respondent was 880. The methodology used was descriptive statistics, Factor 

analysis and non parametric technique using Kruskall-Wallis test.  

Result: The result showed three new factors were successfully constructed 

using factor analysis and assigned as the factors affecting the children’s IQ 

which are BMI, Parental education and Socio Economic Status. The Kruskall-

Wallis test results showed there was a significant mean difference between 

Gender on BMI, Area on BMI, IQ and Parental education, while there was no 

significant mean difference between Religions on factors. 

Conclusion: we conclude that three new factors were successfully constructed 

using factor analysis and assigned as the factors affecting the IQ of school 

going children. There was a significant association between the IQ, Parental 

education and SES.  

Keywords: IQ, Nutritional, Parental educational status, socio economic status, 

BMI. 
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INTRODUCTION 

The abbreviation “IQ” comes from the German term Intelligent-Quotient, originally 

coined by psychologist William Stern. Intelligence quotient, or IQ, is a score derived 

from one of several different standardized tests designed to assess relative 

intelligence. Some of the popular standardized tests include the Stanford-Binet 

Intelligence Scale and the Wechsler Adult Intelligence Scale (WAIS). IQ tests 

generally are reliable enough that most people ages ten and older have similar IQ 

scores throughout life [1]. Even though not all studies indicate significant 

discrepancies between intelligence levels at the group level the absence of differences 

at the individual level cannot be automatically assumed [2]. Variations in IQ scores 

are based on an individual’s specific knowledge, vocabulary, expressive language and 

memory skills, visual special abilities, fine motor coordination and perceptual skills. 

IQ scores are scientifically approved that it is influenced by many aspects, such as 

age, gender, socio economic factor, nutritional status, parental education etc. Many 

factors are categorized as environmental types and others as genetic types. There are 

many factors that influence intellectual development; besides the major influence of 

the occupation and education of the parents also appears to play a definite role [5]. 

Another key factor is socio-economic status (SES) of parents, since low intelligence 

in children is somewhat more frequent among low-income families, and poverty itself 

has a strong negative association with child’s development. Research has showed that 

intelligence is greater in high SES families, because such families seem likely to 

provide more opportunities to realise differences in children’s potentials. Conversely, 

in lower SES families, differences might be restrained by poverty. In other words, 

children of low SES may actually be different from children of higher SES [7]. 

Research have also shown that a large number of children with low SES face 

instability in their lives [6]. Parent’s presence at home, especially during early years 

of life, is essential in order to establish “attachment” between parent and child. 

Children who do not have adequate time with their parents are at risk of living a life 

feeling a drift, not connected in a positive relationship in a manner that lends itself to 

productive behaviour [4]. These children are at risk of unproductive behaviour that 

could eventually be counter to their well being and development leading, at worst, to 

self-destructive behaviours including social withdrawal, poor cognitive development, 

lower intelligence, truancy and delinquency [5]. Children’s early experiences shape 

who they are and affect lifelong health and learning. To develop to their full potential, 

children need safe and stable housing, adequate and nutritious food, access to medical 

care, secure relationships with adult caregivers, nurturing and responsive parenting, 

and high-quality learning opportunities at home, in child care settings and in school 

[6]. 
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Since environmental factors related to health, parental education, SES, occupation can 

lead to significant cognitive impairment, particularly if they occur during childhood 

when the brain is growing [3], and owing to the paucity of literature, the present study 

has been undertaken with an objective to assess the factors influencing intelligence 

quotient of school children in the Jammu division of J&K, India. 

 

METHODOLOGY 

This study focused on the statistical technique using the factor analysis on 

constructing the new factors affecting students’ intelligence quotient of school going 

children’s in Jammu division. Factor analysis is a multivariate statistical technique 

that addresses itself to the study of interrelationships among a total set of observed 

variables. Unlike multiple regressions in which one variable is explicitly considered 

the criterion (dependent) variable and all others as the predictor (independent) 

variables, all of the variables in factor analysis are considered simultaneously. In a 

sense, each of the observed variables is considered as a dependent variable that is a 

function of some underlying, latent and hypothetical set 'of factors. Conversely, one 

can look at each factor as a dependent variable that is a function of the observed 

variables. Several methods of factor analysis are available, and these several methods 

do not necessarily give the same results. In this sense, factor analysis is indeed a set of 

techniques rather than a single unique method. In addition, comparison means using 

the Kruskal-Wallis test were done to analyze the demographic differences on the new 

factors affecting IQ of school going children’s’. The data were collected using survey 

questionnaires. The number of respondents was 880 students.  

The data were collected using a survey form which was distributed randomly. SPSS 

was used to perform statistical analysis of the data collected from the survey forms. 

The methodologies used were descriptive statistics, factor analysis and non-

parametric technique using the Kruskal-Wallis test. 

 

McClave et.al [8] defined descriptive statistics utilizes numerical and graphical 

methods to look for patterns in a data set, to summarize the information revealed in a 

data set, and to present the information in a convenient form. 

Altman et.al [9] stated that pilot study was a small experiment done to test the logic 

and to improve the information quality and efficiency collected from big study.  

Coakes and Ong [10] suggested that reliability analysis was used to determine the 

internal consistency of the scales using Cronbach’s Alpha. The formula as stated by 

Fraenkel and Wallen [11]: 
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Chua [12] suggested that factor analysis is the procedure which always been used by 

the researchers to organize, identify and minimize big items from the questionnaire to 

certain constructs under one dependent variables in a research. KMO test was done to 

identify whether the data is suitable for factor analysis. The KMO test formula as 

stated by Norusis [13] is:  
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                                                   𝑟𝑖𝑗   = Correlation coefficient 

                                                   aij = Partial correlation coefficient                                     

The factor analysis model as stated by Johnson and Wichern in [14] is: 

𝑋1  − 𝜇1 = 𝑙11𝐹1 +  𝑙12𝐹2 + ⋯ + 𝑙1𝑚𝐹𝑚 + 𝜀1 

 

 𝑋2 − 𝜇2 = 𝑙21𝐹1 + 𝑙22𝐹2 + ⋯ + 𝑙2𝑚𝐹𝑚 + 𝜀2                                                       (3) 

     . 

     . 

     . 

 𝑋𝑝 − 𝜇𝑝 = 𝑙𝑝1𝐹1 +  𝑙𝑝2𝐹2 + ⋯ + 𝑙𝑝𝑚𝐹𝑚 + 𝜀𝑝  

 

Jooohnson and Wichern in [14] stated the orthogonal factor model with m common 

factors as follows:   

 

 X =   𝜇             +    L              F       +                 ε                                                             (4) 

( pX1 )            ( pX1 )     (pXm  )(mXm)        (pX1 ) 
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µ = mean of variable i 

𝜀𝑖 = 𝑖𝑡ℎ Specific factor 

𝐹𝐽  = jth common factor 

𝑙𝑖𝑗 = Loading of the ith variable on the jth factor  

Johnson and Wichern in [14] also estimated the communalities as: 

 

ℎ𝑖
2̃ =  𝑙𝑖1

2̃ +  𝑙𝑖2
2̃ + ⋯ + 𝑙𝑖𝑚

2̃                                                                                                  (5)  

The Principal component factor analysis of the sample covariance matrix S is 

specified in terms of its eigen value- eigenvector pairs (𝜆1̂, 𝑒1̂), (𝜆2̂, 𝑒2̂),..., (𝜆�̂�, 𝑒�̂�),  

Where (𝜆1̂≥ 𝜆2̂≥...≥ 𝜆�̂�). Let m<p is the number of common factors. Then the matrix 

of estimated factor loadings {𝑙𝑖𝑗
2̃ } is given by 

 

𝐿 ̃ = [√𝜆1̂𝑒1̂ ⋮ √𝜆2̂𝑒2̂ ⋮ ⋯ ⋮ √𝜆�̂�, 𝑒�̂�]                                                                           (6) 

 

 

Johonson and Wichern in [14] stated that the estimated specific variances are 

provided by the diagonal elements of the matrix S-𝐿 ̃𝐿 ̃, so 
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⋮ ⋱ ⋮
0   0 ⋯ �̃�𝑝
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𝑚
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                                                            (7) 

 

Carver and Nash [15] stated the Kruskal-Wallis H test is the nonparametric version of 

the one factor independent measures ANOVA Newbold et.al (16) defined Kruskal-

Wallis test statistics as: 

Let n = n1 + n2 + n3 + ⋯ + nk 

  

W =
12

n(n + 1)
∑

Ri
2

ni
− 3(n + 1)                                                                                   (8)

k

i=1

 

 

Where, K= number of groups derived after forming the class  

𝑛𝑖= sample size 

N= total of sample size 

𝑅𝑖= total of stages for sample. 
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RESULT 

KMO and Bartlett’s Test 

 

TABLE NO.1 

Kaiser-Meyer-Olkin Measure of Sampling 0.603 

 

 

Bartlett’s Test of Sphericity 

 

Approx. Chi-Square 476.218 

Df 28 

Sig. 0.000 

 

From the table no.1 KMO is 0.603 and Bartlett Test of sphericity is statistically with p 

value 0.000. We then concluded that the data is appropriate for PCA and Factor 

analysis.   

Total Variance explained by the components 

 

TABLE NO.2 

 

component Initial Eignvalues 
Extraction sums of  Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

 Total 
% of 

Variance 

Cummulative 

% 
Total 

% of 

Variance 

Cummulative 

% 
Total 

% of 

Variance 

Cummulative 

% 

1 

 
1.814 22.675 22.675 1.814 22.675 22.675 1.752 21.903 21.903 

2 1.249 15.614 38.289 1.249 15.614 38.289 1.279 15.993 37.896 

3 1.012 12.653 50.942 1.012 12.653 50.942 1.033 12.910 50.806 

4 1.001 12.507 63.450 1.001 12.507 63.450 1.011 12.644 63.450 

5 .867 10.838 74.288       

6 .815 10.188 84.476       

7 .767 9.582 94.058       

8 .475 5.942 100.00       

 

In Factor analysis we only use the components that have an Eigen value of one or 

more.  The total variance explained table no.2, only first four components recorded 

Eigen values above one, which is 1.814, 1.249, 1.012 and 1.001. The components 

explain a total of 63.450 percent of the variance from the cumulative variance 

column. 
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SCREE PLOT 

 
From the Scree Plot, we look for a change(elbow) in the shape of the Plot. The only 

component above this point are retained. First four component on explains much more 

of the variance then the remainaing components; we therfore extract four component 

only. 

 

Rotated Component Matrix 

TABLE NO.3 

 Component 

1 2 3 4 

BMI -.032 -.010 .950 -.011 

EDU_MO .827 .003 -.008 -.096 

SES .001 -.630 .071 -.193 

IQ -.239 .522 -.295 -.080 

AGE_GROUP .016 .761 .183 -.097 

INCOME .591 -.167 .056 .037 

SMOKING_FA -.003 .039 .000 .972 

EDU_FA .813 .043 -.047 .050 
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From the rotation of the data using Varimax rotation, the main loading on component 

one are variables 2, 6, and 8. From the data set table no.3 these items are the 

education of father & mother and SES influence the most IQ level of school of school 

going children. All these variables are positively correlated showing that these are the 

variables which influence student IQ. 

 

NORMALITY TEST 

The eight new factors that affecting student’s IQ were tested using the normality test. 

Table shows the results of the normality test for the eight new factors that affecting 

student’s IQ. When the significant p-value for the variable is bigger than 0.05 

(p>0.05), then the data is normal (10). The Tests of Normality results using the 

Kolmogorov-Smirvnos showed in table no.4 that the normality assumption for the 

eight new factors did not fulfil the normality assumption (p< 0.05). 

 

TABLE NO.4 

FACTORS STATISTIC DF SIG. 

BMI 0.486 880 .000 

EDUCATION OF MOTHER 0.250 880 .000 

SES 0.410 880 .000 

FAMILY INCOME 0.294 880 .000 

IQ STATUS 0.231 880 .000 

AGE-GROUP 0.380 880 .000 

EDUCATION OF FATHER 0.221 880 .000 

ANY OTHER HABBIT 0.471 880 .000 

 

 

Kruskal-Wallis Test 

The non-parametric test using the Kruskal-Wallis Test had been performed on all four 

new highly correlated factors because the factors did not fulfil the normality 

assumption. The non-parametric test using the Kruskal-Wallis Test was performed to 

test the mean difference on the demographic factors that affecting student’s IQ among 

the school going children. The demographic factors that were analyzed in this study 

were the gender, area, age-group, religion, SES and category. The alternative 

hypothesis statement is; there is a significant mean difference between all 

demographic variable on the factors that affect student’s IQ among the school going 

children. Table shows the results of the non-parametric test using the Kruskal-Wallis 

Test for the four new factors that affecting student’s IQ. From the result table no.5 
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showed there was a significant mean difference between gender on BMI (𝜒2=16.961, 

p<0.05, p=0.00), also from the result table we see that there was a significant mean 

difference between area of residence on BMI (𝜒2=6.195, p<0.05, p=0.045), IQ 

(𝜒2=14.459, p<0.05, p=0.002), mother education (𝜒2=16.208, p<0.05, p=0.003) and 

on father education (𝜒2=11.755, p<0.05, p=0.019). The results table also shows us 

that there was a significant mean difference for age group on IQ status (𝜒2=35.574, 

p<0.05, p=0.000). The results showed there was no significant mean difference for 

religion on all factors (p>0.05). The results of the non-parametric test using the 

Kruskal-Wallis Test for SES on all factors showed there was  significant mean 

difference for  BMI (𝜒2=7.363, p<0.05, p=0.025) and IQ status (𝜒2=12.975, p<0.05, 

p=0.005). 

The results table no.5 also shows us that there was a significant mean difference for 

Category on IQ status (𝜒2=8.141, p<0.05, p=0.043). 

 

TABLE NO.5 

 BMI IQ Mother Education Father Education 

 Chi-sq. P Chi-sq. P Chi-sq. p Chi-sq. p 

Gender 16.961 0.00 6.411 0.093 3.662 0.454 4.403 0.354 

Area 6.195 0.045 14.459 0.002 16.208 0.003 11.755 0.019 

Age Group 1.567 0.457 35.574 0.000 0.711 0.950 5.575 0.233 

Religion 1.935 0.380 4.508 0.212 3.687 0.450 4.415 0.387 

SES 7.363 0.025 12.975 0.005 8.204 0.084 6.448 0.168 

Category 3.485 0.175 8.141 0.043 4.159 0.385 1.669 0.796 

 

 

DISCUSSION AND CONCLUSION  

The IQ of an individual is multi-factorial and is determined by a multitude of factors. 

Nature and nurture work together in determining human intelligence. In this study we 

conclude that three new factor were successfully constructed using factor analysis and 

assigned as the factors affecting the IQ of school going children; which are 1) BMI  

2). Parental education 3). SES. There was a significant association between the IQ, 

Parental education and SES, as from the result table we see a high amount of 

correlation among these variables. Study which support us as Desai S et.al (1998) 

found maternal education is strongly correlated with three different makers of child 

health infant mortality. There was a significant mean difference between genders on 

BMI. Female student get less attention regarding their diet and hence lack in their 

physical and mental growth. . Study which supports us as Dhir R (2016) found that 
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the dietary survey of female student had lower intakes of all nutrients as compared to 

male student. The female student had higher BMI mean score as compared to their 

male counterparts. The correlation between calcium and academic achievement 

existed as calcium play a role in message transmission and the thinking process. And 

it also concluded that nutritional status of secondary school students has partial 

relation with their academic performance. The result from Kruskal-wallis test showed 

that there was mean difference between SES with BMI and IQ of the children. Socio-

economic status (SES) of parents, since low intelligence in children is somewhat more 

frequent among low-income families, and poverty itself has a strong negative 

association with child’s development.  Daniza M et.al (2002) the result confirm 

independently of SES and sex, high school graduates with the highest IQ have 

significantly higher values for parental IQ, birth weight, HC, BV,SA and AAT. 
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