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Abstract: Socioeconomic status is strongly associated with the cognitive ability and achievement during childhood. The
purpose of the present study was to investigate the influence of age and socioeconomic status (SES) on learning ability among
5-10 years school going boys. A cross-sectional study was conducted on 322 school going boys from different districts of West
Bengal state, India. The socio-economic status of the participants was evaluated by modified Kuppuswami scale. Learning
ability of the participants was evaluated by Ray's auditory verbal learning test (RAVLT). The subjects were divided into lower,
middle, upper SES groups. The results revealed that the 5 years old boys recalled significantly lesser words on each of the
learning trials and showed significantly lower learning score compared to that of older boys. Age was significantly (P<0.001)
and positively correlated with RAVLT performances. The participants belonged to the lower socioeconomic group recalled
significantly lesser words on each of the learning trials and possessed significantly smaller learning score compared to that of
middle and upper socioeconomic groups. Correlation analysis demonstrated that socioeconomic status had significant and
positive correlation with RAVLT performances. On the contrary, age and socioeconomic status had significant negative
correlation with forgetful speed. Multiple regression analysis demonstrated that even after controlling for the effect of the age,
socioeconomic status had strong significant impact on learning of trials (LOT) and recognition (REC).
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developmental outcomes [8] and poor cognitive and school
performances [9].

Socio-economic status is strongly associated with the
cognitive ability and achievement of the children. Poverty
has a significant effect on neuro-cognitive development,
thereby limiting of the educational opportunities that

1. Introduction

Socioeconomic status (SES) of a person depends on the
level of income and other social factors. However, economic
status is a major factor related to the SES. Socioeconomic
status refers to an individual's position within a social

structure. It is one of the important determinant factors for
the health status. Socioeconomic status is the combination of
the social and economic variables. Several methods have
been used for classifying different population by
socioeconomic status such as Rahudkar scale 1960 [1], Udai
Parikh scale 1964 [2], Jalota scale 1970 [3], Kulashrestha
scale 1972 [4], Kuppuswami scale 1976 [5], Srivastava scale
1978 [6], Bharadwaj scale 2001 [7]. Kupuswami scale
proposed in 1976 that measures socioeconomic status based
on three variables such as education, occupation and
household income [5]. Socioeconomic status influence the
quality of physical and psychological environment
throughout development [8]. The psychological research
established that poverty is powerful risk factor for poor

compromise the social relationship required for socio-
economic development [10, 11]. The children who are living
in a low income household or low socio-economic family,
associated with deprivation of nutrient, maternal malnutrition
of early sensory stimulation as well as exposure of
environmental toxin [12-14]. Living in poverty is also
associated with poorer overall physical health, and having
greater chance for mental disorders, affecting attention and
anxiety and mood. Socio-economic status is the combination
of education, income and occupation. The family of low socio-
economic status have great difficulties to access a wide range
of resource to promote and support of young children health
and education as well as resources for social, emotional and
cognitive development [15]. The studies also related that
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memory system induces medial temporal structures including
hippocampus that's are important for memory consolidation
and retrieval [16]. In several studies it was indicated that the
memory and the performance were strongly and directly
correlated with socio-economic status [17].

The memory is defined as the group of abilities that
involves in acquisition, storage and retrieval of different type
of information. The long term memory that allows the
storage of information for a long periods of time where as
short term memory that allows the storage of small quantities
for a short period of time [18]. The working memories is
defined as the memory system that involves storage and
manipulation of information for performing wide variety of
activities such as reasoning comprehensive and repetitive
task [19].It has three subdivision - articulatory loop, visuo-
spatial sketch pad, and central executive. The articulatory
loop is responsible for processing and temporarily retaining
the speech and knowledge. Several factors may affect the
working memory, including educational level, sex and age
[20].Several test has been applied to evaluate the learning
and memory. One of the most important test frequently
referred to international literature is the "Ray's auditory
verbal learning test' [21], that is employed to evaluate the
memory and learning. The Rays auditory verbal learning test
measures the recent memory, verbal learning susceptibility to
interference (proactive and retroactive), retention of
information after a certain periods of time during which other
activities are performed and recognition memory.

The purpose of the study was to investigate the influence
on age and socio-economic status on learning on the basis of
the performance on Ray's auditory verbal learning test
(RAVLT) in male children having age range of 5-10 yrs.

2. Methods and Materials
2.1. Sites and Subjects

The socio-economic status (SES) of the participants was
evaluated by modified Kuppuswami scale [22] considering the
educational level, occupation and economic condition of the
family and was expressed in terms of socioeconomic Scale.
The socioeconomic status was determined by the scores
suggested in this scale. The score obtained by each participant
in education, occupation and income were added to get the
final score and accordingly the participants were categorized.
The subjects were categorized into three socioeconomic
groups on the basis of SES scores, as shown below:

SES score 1-15: lower socioeconomic group

SES score 16-25: middle socioeconomic group

SES c score 26-29: upper socioeconomic group

2.2. Ray's Auditory Verbal learning Test (RAVLT)

The RAVLT [23] is a neuropsychological test of verbal
learning and episodic declarative memory. The RAVLT was
used to produce scores that measured short-term auditory-
verbal memory, rate of learning, learning strategies,
retroactive, and proactive interference, presence of

confabulation of confusion in memory processes, retention of
information, and differences between learning and retrieval.

In this experiment a list of 15 words (list A) was read
loudly to the subject for consecutive 5 times. Each of the
attempts was consisted of test of spontaneous retrieval. After
the completion of fifth attempt, a list of interference, also
consisted of 15 words (list B), was read to the subject and
after reading of the words the students were asked for its
retrieval (attempt B1). After attempt B1, the examiner
instructed the individual student to recall the words which
was belonged to list A, without reading the list again the
individual student was instructed to recall it again (attempt
A6). For the evaluation of learning curve of the words during
attempts Al to AS, the learning rate during the attempts —
learning of trials (LOT) was calculated by the following
formula: Sum of Al to A5 - (5 x Al).

After an interval of 20-minutes, the examiner again asked
the individual to remember the words that were belonged to
list A, without reading the list (attempt A7). After the attempt
A7, the individual was asked to attend for the test of memory
recognition, in which a list that consists of 15 words from list
A, 15 words from list B along with 20 distracting words
(similar to the words in list A and B in phonological or
semantic terms) were read to the individual. Then each of the
word read aloud, the individual was asked to indicate if the
word belongs to list A, or not. The total time for application
of the RAVLT ranged from 35 to 40 minutes. The total sum
of attempts, from 01 to 05, and the rates of proactive
interference were calculated by (B1/Al); retroactive
interference was calculated by (A6/AS5) and forgetting speed
was calculated by (A7/A6). The result of the memory
recognition test was calculated by adding the correct answers
(when the individual correctly identified that the word
belonged /did not belong to list A) - 35(total of distracting
words). This same procedure, used in recognition memory
tests, allowed to evaluate not only identification of targets
(words in list A), but also took into account the effect of false
positives (identification of distracting words) and false
negatives (unidentified words in list A).

2.3. Statistical Analysis

Descriptive statistics, including means and standard
deviations, were calculated for all the variables. To test the
significant difference of the variables, the t - test was
performed. Pearson’s correlation coefficient (r) was computed
to test the association of all the variables. One-way analyses
(Scheffe’s procedure) were carried out to test for differences in
Rey’s auditory verbal learning test (RAVLT) performances
across the different groups. To address the potential for
confounding, regression analyses was undertaken. Age and
socioeconomic status of the participants were entered into the
model as independent variables. Socioeconomic status was
included in the model as independent variables against RAVLT
performances (LOT and REC) as dependent variables after
adjusting the effect of age. P-value set at <0.05 level.
Statistical analyses were performed using the statistical
software IBM SPSS version 20.
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3. Results

The performance of Rey’s auditory verbal learning test
(RAVLT) of the primary school going boys has been
presented in Table 1 according to the age of the subjects.
From the results it was revealed that there were significant
variations (p< 0.05 or less) of simple and composed scores of
RAVLT among the children of different ages, excepting
proactive interference (ITP) and forgetful speed (VE). There
was general tendency of increasing the scores of most of the
variables with advancement of age.

The results of post hoc analysis showed that the boys of

lower age group (5 years) recalled significantly lesser
(p<0.001) words on each of the learning trial (Alto A7) and
showed significantly lesser (p<0.001) learning score (SUM)
compared to that of 6 to 10 years old boys. On the other hand,
the 10 years old boys recalled significantly more words (p<
0.001) than that of other age groups. Correlation analysis
demonstrated that age was significantly (P<0.001) and
positively correlated with all the simple and composite scores
of RAVLT except proactive interference (ITP) and retroactive
interference (ITR). On the contrary, age had significant
(P<0.05) negative correlation with forgetful speed (VE).

Table 1. Mean + SD of RAVLT performances cores by age groups.

g‘r}s')‘: Al A2 A3 A4 A5 A6 A7 ITP ITR VE SUM REC  LOT
3.692+ 3891+ 4239+ 5108+ 5.673= 3.108+ 3282+ 0771 0567  1.097+ 22282  4.652+
= =+
S(=46) 1 g 1.48 1.18 1.25 1.41 0.82 0.75 026 016 027 £518 119 34343.17
baosey SO ST 6714 78755 853k 4678 4928+ 0718 0580: 1087 33892 6143 (..
1.92 2.19 2.34 275 3.29 1.60 1.55 0.23 0.20 022 £11.98 225 : :
4810+ 5724+ 6568+ 6931+ 7775+ 3982+ 3931+ 0689 0525  1.007+ 31810 6.689+
= =+
T0=58) gy 1.67 1.66 1.82 2.07 1.34 1.34 033 +0.16 022 4816  1.82 (22 S
5080+ 5870+ 6.661% 7139+ 7.741= 4483+ 4654+ 0753 0596+ 1.056= 32.548  6.661=
= e
8(0=62) | »5 1.34 1.29 1.57 1.61 1.41 1.20 0.29 0.17 0.19 £587 256 e
onesey OS5 75185 8Bl4r 0743 10481  S3SLk 5370+ 0706  0526:  1008s 43074 9A0TE .l
1.66 1.91 1.85 2.22 4248 134 1.68 0.15 0.15 0.22 4871 242 : ‘
7326+ 8656+ 9.695 10782 11.869  6.021+ 5934+ 0773 0513+ 1003+ 48239  10.891
=, =+
1000=46) 5 275 2.58 4285 4303  1.59 1.55 0.23 0.08 0.19 +1322 1361 10413
. 30912  34.043 50308 43450  40.011  27.719  23.200 47.076  44.596
FRath skksk Hkok Hkck kksk Hkck Hkkck kksk 1048 2446* 1992 Hkkck kksk 11757***

*p<0.05, **p<0.01, ***p<0.001 [ITP-Proactive interference, ITR-Retroactive active interference VE-Forgetful speed, SUM-Addition of scoresfromAl-AS,

REC-Recognition, LOT-Learning of trials].

In the present study the socioeconomic status (SES) of the
study participants was assessed by modified Kuppuswami
scale and the study participants were categorized into lower,
middle and upper socioeconomic groups. From the results it
was noted that about 30% of the participants were belonged
to the lower socioeconomic group, 36% were belonged to the
middle socioeconomic group and remaining 34.47% of the
participants were belonged to the upper socioeconomic group.
The scores of RAVLT of the primary school going boys were
compared in variation to socioeconomic status (Table 2). The
results of ANOVA showed a significant variation (p<0.001)
in auditory verbal learning performances of the participants
among different socioeconomic groups excepting proactive

interference (ITP) and retroactive interference (ITR). From
the results it was appeared that the performance scores were
gradually increased from lower to higher SES, excepting ITP
and VE. It was noted that there was a gradual decrease in the
mean scores of VE (p<0.01) and ITP (non-significantly). The
post hoc analysis showed that the participants belonged to the
lower socioeconomic group recalled significantly lesser
words on each of the learning trials and significantly lower
learning score compared to that of middle and upper
socioeconomic groups (Table 2). The boys belonged to upper
socioeconomic group recalled significantly more words than
that of lower and middle socioeconomic groups.

Table 2. Mean + SD of RAVLT performance score by socioeconomic status (SES).

RAVLT Performance Lower SES (n=96) Middle SES (n=115) Upper SES (n=111) F ratio

Al 4.08+1.65 5.17+1.69* 6.63£2.12%## 50.35(p<0.001)
A2 4.75+1.7 6.08+1.88* 7.58+2.53*## 47.788(p<0.001)
A3 5.59+1.86 6.97+1.93* 8.55+2.67*## 47.038(p<0.001)
A4 6.17£1.91 7.7£2.19* 9.61£2.94%## 53.64(p<0.001)
A5 6.78+2.04 8.54+2.48* 10.35+3.36*## 44.879(p<0.001)
A6 3.5£1.26 4.56+1.26* 5.59+1.53*## 60.474(p<0.001)
A7 3.7+1.33 4.7£1.38* 5.5+1.6%## 39.753(p<0.001)
ITP 0.76+0.32 0.73£0.25 0.71£0.17 0.824(NS)

ITR 0.53+0.18 0.55+0.15 0.57+0.17 1.049(NS)

VE 1.1£0.28 1.05+0.21 0.9940.17*# 5.46(p<0.01)
SUM 27.38+8.43 34.44+9.09* 42.72+12.99*## 53.554(p<0.001)
REC 5.33+1.75 7.08+2.14* 9.39+3.59%## 60.191(p<0.001)
LOT 5.09+3.01 7.45+3.64* 9.5+4.35%## 35.343(p<0.001)

w.r.t. Lower*p<0.001. w.r.t. Middle#p<0.05; ##p<0.001.
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Correlation analysis demonstrated that socioeconomic
status (SES) had significant and positive correlation with
auditory verbal learning performances except proactive
interference (ITP) (Table 3). On the contrary, socioeconomic
status had significant (P<0.001) negative correlation with

forgetful speed (VE). Such findings were noted among the
boys of individual age groups as well as in composite groups
of all ages. In composite group there was strong correlation
(p<0.001) in all variables excepting ITR (p<0.05) and ITP
(NS).

Table 3. Correlation coefficient between socioeconomic status and Rey s auditory verbal learning performance scores.

Age Al A2 A3 A4 AS A6 A7 ITP ITR VE SUM REC LOT

5 0.291* 0.302* 0.432%*  0.596*** 0.602*** 0.625%** 0.323* 0.105 0.039 -0.414**  0.554***  0.41%* 0.407**
6 0.69%*** 0.682***  (.703*** (.765%** (.687*** (.753*** (.708*** -0.257 0.0023  -0.252 0.738***  (.830%** (.48%**
7 0.616***  0.603***  (0.613*** (.552*** (.498*** (.707*** 0.655*** -0.006 0.349** -0.141 0.628%**  (.551*** (.45%+*
8 0.388** 0.349** 0.292%*  0.327**  0.352%*  0.34%* 0.15 0.187 0.072 -2.294 0.413%**  0.47***  (0.426%**
9 0.294* 0.445** 0.385**  0.339**  0.392%*  0.598*** 0.565*** 0.172 0.258*  0.13 0.434%**  0.691*** 0.436%**
10 0.854***  (.843***  (.832%** (.899*** (.884*** (.814*** 0.716*%** -0.491 -0.112 -0.183 0.896***  (.885%** (.826%**
All 0.501%***  0.497**%*  (471*** (0493*** (48*** (.587*** 0.513*** -0.037 0.135*  -0.194*** 0.515%**  (0.546*** (.465***

p<0.05*p<0.01%*p<0.001%**.

Linear regression analysis of socioeconomic status with learning of trial (LOT) and Recognition (REC) was performed and
it was revealed that socioeconomic status had significant association with LOT and REC (Table 4). Multiple regression
analysis demonstrated that even after controlling for the effect of the age, socioeconomic status had strong significant impact
on LOT and REC. Therefore, the socioeconomic status might be the best account for the variability of the auditory verbal

learning performances.

Table 4. Regression analysis of socioeconomic status as independent variable and REC and LOT are dependent variables.

Variables Unadjusted Adjusted#

B SeB B R’change Fchange T B SeB B t
REC 0.202 0.017 0.546 0.298 135.757 11.65%*%*  0.182 0.013 0.49 13.86%**
LOT 0.229 0.024 0.465 0.216 88.109 9.38*** 0.213 0.023 0.432 Q2

***p<(0.001 # after adjusting age.

4. Discussion

The age and SES influenced the scores of all the sub-items.
The study revealed that age and SES showed significant
effect on learning and memory. The performance of simple
scores Al to AS, and composite scores (LOT, REC) revealed
that recalling of words was gradually increased in both
children of upper socio-economic and lower socioeconomic
families. This improvement might be attributed to the
learning which was mainly achieved due to the repeated
reading of the word list.

The immediate recall performance (A1) was influenced by
the age independently. The articulatory process and the
articulatory loop were the key components of the working
memory, whose function was to hold the auditory
information in the form of memory. It was found that the
increase of age (from 5 to 10 years) had a positive effect on
the articulatory loop and articulatory process and there was a
strong positive relationship between early recall (Al) and
performance of school children [24, 25]. The delayed recall
(A7) was also influenced by age. Investigators proposed that
the better performance of young children was due to the
activity of the two main components, viz, articulatory loop
and episodic buffer [26]. The key function of the episodic
buffer was to integrate the information from the articulatory
and visuo-spatial loop along long term memory material [27].

In the present study the socio-economic status showed an

effect on learning process of the children. The level of SES
affects emotion, and cognitive development in various degree
[28-30]. Other studies [31, 33, 36-37, 39] also showed that
the SES of childhood affect the cognitive development which
had a positive co-relation with intelligence and academic
achievement from the childhood to adolescence. Previous
studies pointed out some factors that might have indirect
effects on learning process of the children. A higher rate of
depression, anxiety, and attention problem were observed
among the children with lower SES back ground in
comparison to that of higher SES back ground [29, 32-35,
38]. Several studies found that SES had extreme affect on
various newer cognitive system such as language processing
and moderate affect on the working memory and cognitive
control [30, 40, 42]. Language problem and phonological
awareness were also noted as an effect of SES [43]. It was
postulated that SES was positively correlated with the
functions of inferior frontal gyrus which was activated during
language task [44]. The study also showed decreased
language function of the left hemisphere in the children with
low SES. The SES related difference in executive function of
working memory has been noted in children and adult. The
SES influenced verbal and spatial working memory in the
children and adolescents and working memory in late
childhood [30, 40, 41].

Efforts have been made by different investigators to
explain the influence of socioeconomic status of the
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individual on the learning process in terms of neurological
functions. The poverty affects the five consecutive cognitive
functions such as language, executive function, memory,
spatial cognition and visual function [45]. The Ileft
perisylvian region and other region of the temporal cortex
involved in semantic, phonological and grammatical
processing of language [46, 47].The medial temporal area
including hippocampus was found to be significantly
important for the consolidation of memory and retrieval [48].
Harman and Guad -agno showed in their studies that
performance at memory task was strongly and directly co-
related with SES [49]. The frontal cortex was highly
susceptible to the negative effect of SES disparity [50].
Further, more studies revealed that parental SES was
associated with delayed maturation of prefrontal cortex,
impulsive decision making, delayed attention [51] and deficit
of variety of cognitive ability, such as reading, learning, and
language, that persisted into adulthood [50, 51]. Brain having
the capacity to rapid growth and changes that occurred into
first 5 yrs of life, for that purpose necessary of adequate
nutrient, and nurturance and care of a parents, and social
climate for normal development were suggested [50, 52, 53].
In rich SES condition, the enriching activities such as
learning and cognitive task that caused the growth of a new
neurones in hippocampus, on the contrary, the stressful
environment caused the opposite effect on hippocampus i.e.
decrease the neurogenesis on that region [54-57].

5. Conclusion

The neuro-cognitive development was found to be directly
related to socio-economic status. Low socioeconomic status
was associated with decrease in the functioning of executive
control, memory and language processing and decreased in
the development of brain regions that were involved in socio-

emotional processing. Poverty affects the neural development.

Correlation analysis demonstrated that socioeconomic status
had significant and positive correlation with RAVLT
performances. Lower socioeconomic status had significant
negative correlation with forgetful speed. The severely low
socioeconomic condition can be harmful for the children who
are the future citizen of the country.
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