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ABSTRACT 
 

Aim: This study compared the effect of yellow filters and corrective lenses on the academic 
performance of primary school children with abnormal contrast sensitivity.  
Study Design: The study employed quantitative study design involving the measurement of 
variables.  
Place and Duration of Study: This study was carried out in Owerri North, Imo State, Nigeria, from 
February, 2019 to November, 2019.  
Methodology: The study included 34 children between 7-12 years old in private and public schools 
with abnormal contrast sensitivity comprising 7-9 year-olds (64.7%); 10-12 year-olds (35.3%); 
Males (52.9%) and Females (47.1%). Using basic optometric procedures and Pelli-Robson contrast 
sensitivity chart, children with abnormal contrast sensitivity were identified for the study. Academic 
performance was assessed by comparing the previous midterm summative test result (pre-test) 
with the current midterm summative test result (post-test).  
Results: Paired sample t-Test showed no significant difference in academic performance of 
children using corrective lenses (p = .47), and those using corrective lenses with yellow filters (p = 
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.94) respectively at 95% confidence interval. Also, children using corrective lenses compared with 
those using corrective lenses with yellow filters showed no significant difference (p =.57) in 
academic performance. Further, no significant age and gender variation in academic performance 
was identified (7-9 yrs: p =.38; 10-12 yrs: p =.79; Males: p=.38; Females: p =.79).  
Conclusion: Corrective lenses and Corrective lenses with yellow filters had no effect on academic 
performance of primary school children 7-12 years of age with abnormal contrast sensitivity.   
 

 

Keywords: Contrast sensitivity; myopia; corrective lenses; yellow filters; academic performance. 
 

1. INTRODUCTION 
 
Refractive error has been reported to be the 
most common visual condition that affects school 
aged children in the developing world [1]. Since 
children do not usually complain of visual 
difficulties, early detection and prompt treatment 
of eye disease is important to prevent vision 
problems and eye morbidities that could affect 
their learning ability and adjustment in school [2]. 
Whereas, uncorrected refractive error has been 
revealed to be one of the leading causes of poor 
academic performance of school children as well 
as social adjustment, corrective lenses have 
been found to improve academic performance of 
school children with uncorrected refractive error 
as well as improve their focus and participation in 
academic activities [3,4,5]. 
 
Contrast sensitivity, defined as the ability to 
detect the lowest illumination difference between 
an object and its background is one of the main 
requisites for good vision. Although, information 
on visual acuity (VA) of a patient is clinically 
important in the correction of refractive errors, it 
does not give absolute information on the visual 
function of the patient [6]. This is seen in some 
cases where patients continue to experience 
visual disturbances in the presence of normal 
visual acuity as loss of contrast sensitivity has 
been reported to be more prominent and 
disturbing to an individual than the loss of visual 
acuity [7]. Consequently, clinical assessment of 
contrast sensitivity function and it’s improvement 
in children is valuable in order to support the 
child and establish an adequate level of 
functional vision [8].  
 
The use of yellow filters has been reported to 
significantly improved contrast sensitivity in some 
ocular conditions that result in abnormal contrast 
sensitivity function including pathological myopia 
[9,10,11] as well as spherical aberrations 
associated with dilated pupils in myopia [12]. 
However, there is no known data on the effect of 
corrective lenses with yellow filters on academic 
performance of primary school children with 

abnormal contrast sensitivity compared with the 
traditional clear lens spectacle used in correction 
of myopia in school children. According to 
studies, the age of onset of myopia is between 7-
16 years of age [13] and in addition to being 
immediately disadvantageous, the reduction in 
age of onset of myopia is of great concern [14]. 
The degree of myopia included in this study was 
within -0.50D to -2.50 and abnormal contrast 
sensitivity included in the study was between 
1.05 -1.55 log CS.  
 

2. METHODOLOGY 
 

2.1 Study Location 
 

This was a school based study carried out in 
Owerri North, Imo State which is located in South 
Eastern Nigeria. Owerri North is made up of 19 
autonomous communities and has its 
administrative headquarters in Orie Uratta. It 
spans an area of about 198 km

2 
[15] and is 

represented in Fig. 1 [15]. It is a suburban part of 
the state that is comprised of mainly Igbo ethnic 
group who are predominantly civil servants with a 
less population of farmers in the rural regions.  
 

Due to the need to transport the pupils with 
myopia to the clinic for contrast sensitivity test, 
two communities (Amakohia and Akwakuma) 
which composed of 10 public and private schools 
were purposefully chosen from the existing 19 
communities in the local government for this 
study based on their proximity to the only clinic 
known to have contrast sensitivity chart within 
the local government. However four primary 
schools as study sites were randomly selected 
from the existing 10 public and private primary 
schools within these two communities. 
 

2.2 Research Design and Study Duration 
 

This was a cross-sectional study, carried out 
within the first term of 2019 academic year. 
During the first stage, permission was sought 
from the school authorities of the designated 
schools. Letters requesting for consent were 
given to each parent and guardian explaining the 



nature of the exercise and what was requested of 
his/her child as well as the benefits of the study. 
The classroom registers were reviewed and 
comprehensive lists of the pupils who were 7
years old [13] were prepared to enable sampling 
were prepared to enable sampling, bearing in 
mind the age of onset of myopia 
second stage involved eye examinations of the 
participating pupils in order to identify those that 
met the inclusion criteria for the study, and a 
review of their previous mid-term summative test 
results on English language, Mathematics and 
Native language [16] from their classroom 
teachers which represented the first phase of the 
academic performance assessment in the study 
(Pre-Test) was carried out [17].
examination with basic Optometric equipment 
was used to identify those with Myopia 
were taken to the clinic the next day for Contrast 
sensitivity test in other to identify children that 
 

 
Fig. 1. Map of Owerri showing her local government areas
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nature of the exercise and what was requested of 
ld as well as the benefits of the study. 

The classroom registers were reviewed and 
comprehensive lists of the pupils who were 7-12 
years old [13] were prepared to enable sampling 
were prepared to enable sampling, bearing in 
mind the age of onset of myopia [13]. The 
second stage involved eye examinations of the 
participating pupils in order to identify those that 
met the inclusion criteria for the study, and a 

term summative test 
results on English language, Mathematics and 

e language [16] from their classroom 
teachers which represented the first phase of the 
academic performance assessment in the study 

Test) was carried out [17]. The eye 
examination with basic Optometric equipment 
was used to identify those with Myopia and they 
were taken to the clinic the next day for Contrast 
sensitivity test in other to identify children that 

had abnormal contrast sensitivity. Also, during 
this stage, free corrective lenses and corrective 
lenses with light yellow filters prescriptions
were dispensed to each of the groups of the 
pupils who had abnormal contrast sensitivity 
respectively based on reports by previous 
studies [10,17]. The pupils were allowed to use 
their lens prescription for approximately 1.5 
months before the commencement of the pupil’s 
current term summative test [18]. Finally, the 
third stage of the study which involved the 
second phase of academic assessment for the 
study (Post-Test) was carried out [17].

 
2.3 Study Population 
 

The study population comprised of 34 
school pupils within the designated schools who 
had myopia with abnormal contrast sensitivity 
and met the inclusion criteria. 

Fig. 1. Map of Owerri showing her local government areas 
Source: Ogbuagu and Ayode, (2012) 
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had abnormal contrast sensitivity. Also, during 
this stage, free corrective lenses and corrective 
lenses with light yellow filters prescriptions [10] 
were dispensed to each of the groups of the 
pupils who had abnormal contrast sensitivity 
respectively based on reports by previous 
studies [10,17]. The pupils were allowed to use 
their lens prescription for approximately 1.5 

ement of the pupil’s 
current term summative test [18]. Finally, the 
third stage of the study which involved the 
second phase of academic assessment for the 

Test) was carried out [17]. 

The study population comprised of 34 primary 
school pupils within the designated schools who 
had myopia with abnormal contrast sensitivity 
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2.4 Inclusion Criteria 
 
The children considered in the study were: 
 
 Pupils who had myopia with associated 

abnormal contrast sensitivity  
 Pupils whose parents provided informed 

consent. 
 Pupils who were 7-12 years of age.  

 

2.5 Procedure for Data Collection 
 
2.5.1 Case history 
 

Case history was taken by the use of 
questionnaire through the help of the parents on 
relevant information such as; name of child, age, 
sex, and socioeconomic status. Socioeconomic 
status of the children was determined using the 
fathers’ occupation [19,20,21]. Children whose 
parents were civil servants and professionals 
were graded to have high socioeconomic status 
compared with children whose parents were 
traders and artisans who were graded as having 
low socioeconomic status.  Questionnaire was 
also used to gather information on the opinion of 
the classroom teachers on the effect of the lens 
correction on each child’s classroom academic 
participation.  
 

2.5.2 Visual acuity 
 

Visual acuity (VA) test was performed outdoors 
using snellen’s Literate wall chart with letter 
optotypes from 6/60 -6/5 rows or Snellen’s 
illiterate wall chart [22,23,24]. The child was told 
to read the letters on the chart from top to the 
bottom. Any row that the child was able to 
identify correctly all the presented optoypes 
symbols was recorded as the entry VA for that 
child [23]. However, the pinhole was presented to 
any child whose V.A was less than 6/9 in better-
seeing eye during the initial testing phase and 
improvement of visual acuity through the pinhole 
was termed refractive error [25]. The children 
who were old spectacle wearers had their VA 
measured with and without their glasses and 
those with habitual VA < 6/9 were also refracted.  
 

2.5.3 Direct ophthalmoscopy 
 

A room was made available by each school 
where some standard optometric tests such as 
static Retinoscopy and Direct Ophthalmoscopy 
were performed. Direct Ophthalmoscopy was 
carried out where indicated (using Keeler 
ophthalmoscope) to rule out the presence of 
opacity in the ocular media. During the test, dim 

illumination was achieved by switching off the 
light and drawing the curtains. The largest 
aperture beam was used to get a large field of 
view of the fundus [26].

.
Opthalmoscopy in this 

study was aimed at detecting the presence or 
absence of abnormalities such as opacity and 
not to give specific details or location of the 
opacity.   
 
2.5.4 Retinoscopy 
 

Static Retinoscopy test was carried out (using 
Keeler retinoscope) on every child who failed 
visual acuity test in the study to objectively 
determine type of ametropia. Dim illumination 
was also achieved as described in the case of 
Ophthalmoscopy. During the test, the working 
distance dioptric equivalence was inserted into 
the back cell of the trial frame to compensate for 
the examiners working distance and the eyes 
were scoped separately for reflex movement. 
Using a streak reflex, only the children with 
against movement of equal or negligibly different 
magnitude of streak were referred for subjective 
refraction. 
 
2.5.5 Subjective refraction 
 

Children with VA less than 6/9 [27], whose VA 
improved with Pinhole and who had undergone 
retinoscopy were further subjected to Subjective 
Refraction using non cyclopegic refraction 
approach [28,29,30]. The use of non cycloplegic 
refraction was to encourage parents and 
guardians to allow their children and wards to 
participate in the exercise as well as not to 
interrupt or negatively influence the children’s 
participation in the school day’s academic 
activities. Spherical equivalence of ≤ ─0∙50 
Diopters was defined as myopia [28]. 
 
2.5.6 Contrast sensitivity test 
 

Pelli-Robson contrast sensitivity(CS) chart at 
1meter was used to measure the contrast 
sensitivity at low spatial frequency [8] and Pelli-
Robson contrast sensitivity value of < 1.65 Log 
CS was considered abnormal contrast sensitivity 
result [8,26,31]. During the test, some of the 
children were asked to stand in order to maintain 
an eyelevel with the middle of the chart [26] and 
measurement was taken both monocularly and 
binocularly. Each test letter identified by the child 
was scored 0.05 log CS [8] and the sum of the 
identified number of letters were noted and 
recorded. Further, contrast sensitivity was 
measured with trial lenses representing each 
child’s lens prescription while those given yellow 
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filters were taken back to the clinic the next day 
for a second phase of contrast sensitivity test 
using their dispensed corrective lenses with 
yellow filters. This was done in order to evaluate 
the influence of Corrective lenses and Corrective 
lenses with yellow filters on the Academic 
performance of the children in the study [32,33].  
 

2.6 Procedure for Data Analysis 
 

Data analysis was performed in IBM-SPSS 
statistics version 23 (SPSS Inc. Chicago, USA) 
and Paired Sample t-test was used to compare 
the mean scores of the pre-test and post-test as 
well as to compare different stages of contrast 
sensitivity results. Also, to compare the effect of 
corrective lenses and corrective lenses with 
yellow filters on academic performance of the 
children studied. All computations were 
performed at 5% level of significance and 
probability value (p), and 95% confidence interval 
was used to assess significant differences.  
 

3. RESULTS AND DISCUSSION 
 

3.1 RESULTS 
 

3.1.1 Comparison of entry and habitual 
contrast sensitivity values 

 

The Binocular entry CS of the children in the 
study using Pelli-Robson contrast sensitivity 
chart (Table1) showed lower mean CS value 
(1.391 log CS) than the CS measured with 
Corrective lenses (1.635 log CS), and the 
difference in the two is statistically significant (p 
=.00, 95% CI = -0.212 to -0.177). The CS value 
was also significantly higher for children using 
Corrective lenses with yellow filters (1.728 log 

CS), compared to the CS value obtained from 
the Corrective lenses (1.635 log CS) at 5% level 
(p =.02, 95% CI = -0.209 to -0.025). 
 

3.1.2 Academic performance of children 
using corrective lenses 

 

Using paired sample t-Test, the average 
academic performance of the children apparently 
lowered from 16.2 (81.0%) in pre-test to 15.2 
(76.1%) in post-test with the use of corrective 
lenses (Table 2), but the difference between the 
pre-test and post-test was not significant (p = 
.47, t = 0.767).  
 

3.1.3 Academic performance of children 
using corrective lenses with yellow 
filters 

 

With the use of Corrective lenses with yellow 
filters, the average academic performance of the 
school children apparently lowered with a 
narrower margin from 14.66 in pre-test to 14.599 
in post-test (Table 3) than was observed with the 
use of corrective lenses. The difference probably 
occurred by chance as no evidence of significant 
difference was found (p=.94, t = 0.075). 
 
3.1.4 Comparison of academic performance 

with the use of corrective lenses and 
corrective lenses with yellow filters 

 

With the use of corrective lenses, the average 
academic performance of the children lowered 
slightly from 16.2 in pre-test to 15.2 in post-test. 
Also, in the use of Corrective lenses with Yellow 
filters, the average academic performance was 
observed to lower with a narrower margin from 
14.66 in pre-test to 14.60 in post-test 

 
Table 1. Comparison of entry and habitual contrast sensitivity values among the children 

using paired sample t-Test 
 

(a) Binocular entry CS and corrective lenses 
(b) Corrective lenses and corrective lenses with yellow filters 
 
Comparison of contrast sensitivity 
(CS) 

Mean Std. 
Dev 

Std. 
Error  

95% CI T p-value 
Lower Upper 

a. Binocular Entry CS and CS with corrective lenses 
Binocular entry CS 1.391 0.131 0.032     
CS Using corrective Lenses Only 1.635 0.151 0.037     
Difference -0.244 0.131 0.032 -0.312 -0.177 -7.686 < .00* 

b. Corrective lenses and corrective lenses with yellow filters  
CS Using Corrective Lenses Only 1.635 0.151 0.037     
CS Using Corrective Lenses with Yellow 
filters 

1.728 0.100 0.033     

Difference -0.117 0.120 0.040 -0.209 -0.025 -2.919 .02* 
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Table 2. Comparison of the mean pre-test and post-test scores of the study population before 
and after the use of corrective Lenses using paired sample t-Test 

 

Academic performance Mean Std. Dev Std. error  Lower Upper T p value 
Corrective lens        
Pretest (%) 16.21 2.71 5.09     
Posttest (%) 15.20 3.83 7.23     
Difference 1.01  6.50 -10.361 20.361 0.767 .47 
 

(Table 4) than with Corrective lenses. The 
difference in academic performance as a result 
of the two lenses probably occurred by chance 
as no evidence of significant difference was 
found (p =.57, 95% CI = -4.47 to 2.56). 
 

3.1.5 Determination of any age variation in 
academic performance 

 

At age 7-9, shown in Table 5 ,  both pre-test and 
post-test performances between the children who 
used Corrective lenses (pre-test = 15.8, post-
test= 12.9) and those who used corrective lenses 
with yellow filters (pre-test = 15.9, post-test= 
14.4) appeared comparable. The average scores 
were apparently lower in post-test than in pre-
test with a wider margin observed in children 
using corrective lenses than those using 
Corrective lenses with Yellow filters, but, no 
significant difference in academic performance 
was found (p= .38, 95% CI = -4.98 to 2.07). 
Similarly no significant difference was found in 
the academic performance for the 10 -12 years 
old based on corrective lenses and corrective 
lenses with yellow filters (p = .79, 95% CI = -
6.472 to 5.272). However, the mean academic 
performance apparently improved from 16.9 to 
19.1 for pre-test and post-test respectively with 
Corrective lenses and from 12.2 in pre-test to 

15.0 in post-test with corrective lenses with 
yellow filters. 

 
3.1.6 Determination of any gender variation 

in academic performance 

 
Among the male children using corrective lenses 
(Table 6), the academic performance was rather 
lower at post-test (14.9) compared to pre-test 
(16.6) but the change in academic performance 
was comparatively with a minimal value for the 
children corrected with corrective lenses with 
yellow filters (pre-test=16.3; post-test= 16.4). 
However, there was no evidence of significant 
difference in academic performance for the 
males irrespective of the type of lens correction 
(p =.38, 95% CI = -4.98 to 2.07). 

 
Among the female pupils, similarly no significant 
difference was found in the academic 
performance of children using corrective lenses 
and those with corrective lenses with yellow 
filters (p = 0.7907, 95% CI = -6.472 to 5.272). 
The change in academic performances at pre-
test and post-test were quite close in both the 
corrective lenses (pre-test = 15.8, post-test 
=15.5) and the corrective lenses with yellow 
filters (pre-test = 12.7, post-test =12.4). 

 

Table 3. Comparison of the  mean pre-test and post-test scores of the study population before 
and after  the use of corrective lenses with yellow filters using paired sample t-test 

 
Academic performance Mean Std. Dev Std. Error  Lower Upper T p value 
Corrective lens with yellow filters        
Pretest (%) 14.66 4.08 7.18     
Posttest (%) 14.59 3.09  5.43     
Difference 0.07  5.21 -11.626 12.403 0.075 .94 
 

Table 4. Comparison of the mean pre-test and post-test scores of the study population before 
and after the use of corrective Lenses and corrective lenses with Yellow filters using paired 

sample t-Test 
 

Lens Pre-test  Post-test Posttest-pretest 95% CI   
Mean (s.d) Mean (s.d) Mean (s.d) Lower Upper T p value 

Corrective lenses  16.21 (2.90) 15.2 (4.09 -1.01 (3.68)     
Corrective lenses 
with Yellow filters 

14.66 (4.32) 14.6 (3,26) -0.06  (3.120     

Difference   -0.96  -4.47 2.56 0.5803 .57 
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Table 5. Analysis for age variation in academic performance of the study population after the 
use of corrective lenses and corrective lenses with yellow filters using the paired sample t-test 

 

Age in years Pre-test  Post-test Posttest-pretest 95% CI   

Mean (s.d) Mean (s.d) Mean (s.d) Lower Upper T p value  

Age :7-9        

Corrective lens 15.8 (3.38) 12.9 (3.35) -2.94 (3.23)     

Corrective lens with 
Yellow filters 

15.9 (3.01) 14.4 (3.50) -1.48 (1.90)     

Difference   -1.46 -4.98 2.07 0.934 .38 

Age :10-12        

Corrective lens  

(White)   

16.9 (2.30) 19.1 (1.01) 2.20 (1.31)     

Corrective lens with 
Yellow filters 

12.2 (6.20)  15.0 (3.40) 2.80 (3.42)     

Difference   -0.60 -6.472 5.272 0.284 .79 
 

Table 6. Analysis for gender variation in academic performance of the study population 
before and after the use of corrective lenses and corrective lenses with yellow filters using 

paired sample t-test 
 

Gender Pre-test Post-test posttest-pretest 95% CI   

Mean (s.d) Mean (s.d) Mean (s.d) Lower Upper T p value 

Male        

Corrective lens 16.6 (1.98) 14.9 (2.88) -1.70 (4.32)     

Corrective lens with 
Yellow filters 

16.3 (2.51) 16.4 (3.19) 0.10 (1.39)     

Difference   -1.48 (1.90) -4.98 2.07 0.934 .38 

Female        

Corrective lens  15.8 (3.91) 15.5 (1.18) -0.33 (3.41)     

Corrective lens with 
Yellow filters 

12.7 (5.62) 12.4 (1.62) -0.30 (4.83)     

Difference   -0.60 -6.472 5.272 0.284 .79 
 

3.2 Discussion 
 

During the course of the study, the mean 
Binocular CS with corrective lenses (1.635 log 
CS) at low spatial frequencies measured with 
Pelli-Robson contrast sensitivity chart was 
significantly higher (p= .00) than the mean 
Binocular entry CS of the studied children (1.391 
log CS) as seen in (Table 1). This is nevertheless 
in agreement with the report on CS 
measurements gotten by new precision metrics 
in a study by Dorr, et al. [32], where CS taken 
with optical correction proved to be significantly 
higher than the CS taken without optical 
correction among adults with myopia within the 
ages of 18-75 years old. However, subjecting the 
same adults (18-75 year-olds) to CS test using 
Pelli-Robson CS chart according to the                 
study, revealed no significant change between 
CS measured with optical correction and                  

that obtained without optical correction at              
refractive errors lower than -3.00Ds [26,32].              
This contrary report with Pelli-Robson CS              
chart to the finding of the current study could be 
as a result of difference in age between the 
studied populations and the use of small sample 
size in the current study. Whereas, this study 
was among children (7-12 year-olds), and 
dominated by7-9 year-olds [34], the previous 
study was among adult population (18-75 year-
olds).  
 
Also, CS values measured with corrective lenses 
with yellow filters proved to besignificantly higher 
(p=.02) with (1.728 log CS) than CS measured 
with corrective lenses (1.635 log CS) in Table 
(1). This is also in consonance with works done 
by Yoshimitsu, et al. [10] which confirmed that 
yellow filters significantly improve contrast 
sensitivity.  
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This study (Table 2), did not identify any 
significant difference in the academic 
performance of the children with corrective 
lenses before and after the use of glasses (pre-
test=81.04% and post-test=76.05% ; p=.47). This 
report relates to the finding of related previous 
work by Dirani, et al. [16] which used the same 
academic assessment protocol (Maths, English 
and Mother tongue) as the current study. 
According to them, distance visual acuity               
was found not to play a role in determining 
academic performance among 9-10 year-olds 
with myopia. However contrary to this,            
Ovenseri and Assien [29] and Kotingo, et al. [3] 
in their studies in Ghana and South –South 
Nigeria respectively reported that uncorrected 
refractive error was found to have appreciable 
impact on academic achievements of school 
children. Also, a study by Lamoureux, et al. [35] 
and previous studies [17,36,18] on impact of 
corrective lenses on academic performance of 
primary school children reported improvement              
in participation in daily activities and                 
academic achievement with the use of corrective 
lenses. 

 
However, this contrary report of some of the 
previous studies from this current study might 
have emerged as a result of difference in the 
duration of spectacle use before post-test 
assessment among the studies, which was 
approximately 1.5 months for this study [18], 
compared with the studies by Prema [17], and 
Joseph [36] who reported improvement in 
academic performance among children with 
myopia within 5 and 7 months of spectacle wear 
respectively. In the study by Glewwe, et al. [18], 
spectacles were dispensed at different periods to 
the children (1.5, 3.0 and 6.5 months) before 
post- test result was assessed and they 
observed that those with longer period of 
spectacle wear before post-test assessment had 
better academic achievements than those with 
shorter periods of spectacle wear. According to 
Glewwe, et al. [18], wearing glasses for a longer 
period leads to an additional acquisition of 
human capital that reflects as higher test scores 
among primary school children. Moreso, different 
methods of assessment of academic 
performance by the different studies seen in the 
studies of Joseph [36] and Glewwe, et al. [18] 
may have also played a role as well as difference 
in socioeconomic status of the children studied. 
According to previous studies [18,29,21], 
improvement in academic performance of 
children due to corrective lenses was observed 
mainly among the economically disadvantaged 

children indicated by type of school and their 
fathers’ occupation.   

 
Hannum and Zhang [21], in their study, reported 
a correlation between wearing of glasses and 
improvement in academic performance and 
according to them, high socioeconomic status 
was associated with group of children not likely 
to wear glasses, hence, show no improvement  
in academic performance. Consequently the 
dominance of the present study by children of 
high socioeconomic status (76.5%) might have 
led to no significant difference in academic 
performance observed among those using 
corrective lenses. Also, whereas previous known 
studies were among the general population of 
children with myopia [16,17,36], and all the forms 
of refractive errors [29,18], the current study was 
specifically among children with myopia and 
abnormal contrast sensitivity and no known study 
have reported the effect of corrective lenses on 
academic performance of this population of 
children. 
 
The current study did not identify any significant 
difference in the academic performance of the 
children using corrective lenses with yellow filters 
(Table 3) before and after use of spectacle ( pre-
test = 14.66 and  post-test=14.59; p = .94). 
Although, no known previous study has 
determined effect of Yellow filters on academic 
performance of children, Yellow filters have  
been reported to enhance retinal image                 
thereby improving visual quality [37,38]. This was 
observed in this study as an ordered pattern               
of apparent improvement in academic 
performance from the value obtained among 
those using Corrective lenses for each parameter 
studied.  However, yellow filters has also, been 
reported to result in moderate colour confusion in 
yellow and blue colours among users whereby 
an individual may not be able to perceive yellow 
and blue colour shades properly [37] and this 
may have hindered its impact in the existing 
human capital and hence academic 
achievements [18] among the studied children. 
 
This work did not identify any significant 
difference in academic performance of the 
children using Corrective lenses when compared 
with the academic performance of the children 
using Corrective lenses with Yellow filters in 
Table 4 (p =.57). The absence of significant 
difference between academic performance of 
those with Corrective lenses and those with 
Corrective lenses with yellow filters may have 
arisen from the fact that though, Yellow filters 
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have been reported to improve clarity of vision, it 
did not seemed to improve human capital 
development identified to be associated with use 
of Corrective lenses among primary school 
children. 
 

No age variation was observed in the study as 
there was no significant difference in the 
academic performance of 7-9 years old children 
corrected with corrective lenses (pre-test score 
=15.8 and post-test score=12.9) and those using 
Corrective lenses with Yellow filters (pre-test 
score=15.9 and post-test score =14.4) as shown 
in Table 5, at p = .38. Although, 10-12 years-olds 
showed apparent improvement in academic 
performance with both Corrective lenses and 
Corrective lenses with yellow filters (pre-
test=16.9; post-test=19.1 and pre-test=12.2 and 
post-test=15.0) respectively, no significant 
difference was observed in their academic 
performance at p = .79. 
 

The apparent decline in the overall academic 
performance with the use of Corrective lenses 
and Corrective lenses with Yellow filters 
observed among the 7-9 age group compared              
to 10-12 age group in this study may have              
been as a result of difference in the level of 
learning between the study populations. While 7-
9 year-olds are usually found in lower classes               
of learning, 10-12 year-olds usually belong to 
higher level classes which involves more 
academic work. According to studies by Dirani, et 
al. [16] and others, children in higher level of 
learning tend to have higher academic 
achievements compared to those in lower levels. 
 

Also, it may be as a result of decline in academic 
performance reported to be associated with any 
form of transition among primary school children 
during academic years which also was found to 
be apparently associated with younger age [39]. 
Since the study was carried out in the first term, 
the presentation of new set of class work and 
adjusting to new set of friends especially among 
the younger age group may have  played a role 
in the apparent reduction in academic 
performance. However, the result of this study 
among the 10-12 age group did not agree with 
the finding of previous studies [18,17,36] which 
reported significant improvement in academic 
performance among 10-12 years old primary 
school children with poor vision with the use of 
corrective lenses respectively.  
 

This might have been as a result of shorter 
duration of spectacle wear in this study 
compared to the previous studies [18,17,36]. 

Finally, the result obtained in this study (Table 6) 
did not identify any significant difference in 
academic performance between the males using 
Corrective lenses and Corrective lenses with 
yellow filters (pre-test=16.6 and post-test=14.9; 
pre-test=16.3 and post-test=16.4) respectively at 
p = .38.  
 

Also, females using Corrective lenses did not 
show any significant difference in academic 
performance from those using Corrective lenses 
with Yellow filters (pre-test=15.8 and post-
test=15.5; pre-test=12.7 and post-test= 12.4) 
respectively at p = .79 (Table 6). This is in 
agreement with a related study by Glewwe, et al. 
[18] which reported no gender variation in 
academic performance among 10-11years old 
children corrected with corrective lenses. This 
might have been as a result of similarities in the 
anatomical and psychological nature of the 
children which have been reported to experience 
changes from teen age. Based on Rudnicka, et 
al. [40], study; younger age population are 
unlikely to show any gender difference in studies. 
 

4. CONCLUSION 
 

During the course of the study, it was observed 
that Corrective lenses with Yellow filters 
improved abnormal contrast sensitivity at low 
spatial frequency among 7-12 years old primary 
school children but the improvement did not 
culminate into significant higher gains in 
academic performance but led to apparent 
improvement in academic performance among 
the children in this study. It was also observed 
that corrective lenses improved contrast 
sensitivity significantly among the studied 
population though to a lesser extent than 
corrective lenses with yellow filters. After 1.5 
months of lens correction, this study was able to 
establish that, Corrective lenses and Corrective 
lenses with Yellow filters did not have significant 
effect on the academic performance of the 
studied 7-12 years old primary school children 
with abnormal contrast sensitivity.  
 

It is recommended that further studies should be 
carried out on the effect of duration of lens 
correction on academic performance of primary 
school children.  
 

5. LIMITATIONS OF STUDY 
 

(1) Lack of discipline over lens wear during 
academic activities among the children. 

(2) The age groups were not equally 
distributed rather 7-9 year-olds dominated 
the study population.  
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(3) Due to time constraint based on the 
peculiarity of the study population (school 
children), the duration of lens wear was 
comparatively short in this study. 
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