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Abstract 

In this study we tested the existence of relative age effect on academic achievement of pupils whose median age was 10 years. 

Specifically, the study investigated the relative age effect in mathematics and English language academic achievement while 

controlling for the other pupil characteristics and location of their school.  

Findings show that academic achievement in mathematics was better for the older pupils while in English language the younger 

pupils performed better. With respect to relative age effect, this study reveals significant gender differences, with results showing 

consistent lower scores for the boys than girls in both English language and mathematics. Apparently, this suggests that being 

relatively young in a cohort is more beneficial to girls. 
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1. Introduction 

1.1. Background Information 

This study set out to test existence of relative age effect (RAE) 

on academic achievement of primary three pupils (where 

median age was 10 years). Specifically, the study investigated 

the RAE in mathematics academic achievement and in English 

language academic achievement, on the basis of pupil 

characteristics and location of pupil’s school.  

The study used secondary data on progress in education, 

collected in the year 2015 by the National Assessment of 

Progress in Education (NAPE) of the Uganda National 

Examinations Board (UNEB). The dataset on primary three 

pupils, contained 24,043 data points on variables of interest 

including age, gender, school location, region and school 

ownership.  

Academic achievement in mathematics and English language 

were classified as presented in the Table 1. 
 

Table 1: Classification of academic achievement. 
 

Classification of Achievement Level English language (Literacy in English) [%] Mathematics (Numeracy) [%] 

Advanced 66 - 100 83 - 100 

Adequate 42 - 65 49 - 82 

Basic 25 - 41 26 - 48 

Inadequate 0 - 24 0 - 25 

Adopted from Uganda National Examinations Board (UNEB) 

 

1.2. Literature Review 

A child’s age in comparison with the age of his or her peers 

(relative age) has been found to be an influential factor on 

his/her academic achievement. Considering a cohort (i.e. a 

group of pupils working together through the same academic 

curriculum from beginning to end [1], literature is awash with 

the effect of age on various life outcomes, such as sports [2, 3], 

academic achievement [4-6], level of educational attainment [7-9] 

and earnings [10-13].  

According to [4, 14], one widely recognized method of 

investigating the effect of relative age is to investigate how the 

relative position of a child with regards to his or her age has an 

effect on academic achievement when the average age of the 

class or cohort is higher or lower. The “relative age effect 

(RAE)” in school, suggests that being the oldest in the cohort 

is advantageous [11]. Hence, many parents or guardians, 

especially the affluent ones, tend to delay their children’s 

entry into formal education so that the children gain relative 

advantage in school on the account of being older and, 

therefore, more mature in comparison to the others in the 

cohort [15, 16]; the practice commonly referred to as academic 

“redshirting.” Apparently, the likelihood of delayed school 

entry is more common for some subgroups. Several studies, 
[15, 17] show that boys are much more likely to be held back 

than girls.  

Research findings suggest that significant gender differences 

may exist in terms of social or emotional development, 

behavioural regulation, and academic achievement among 

primary school pupils and may explain why girls outperform 

boys in early development measures [18], with boys 

consistently scoring lower than girls in both language and 

mathematics at lower primary school level [19, 20]; premised on 

the evidence that boys do not mature as quickly as girls [21-25]. 

Scholars have attempted to explain this phenomenon in which 

boys regularly score lower than girls in both language and 

mathematics at lower primary school level. For instance, [26, 27] 

attempted to explicate the phenomenon on the basis of medical 

insight, [28, 29] on the basis of the amount of time spent in 

school; all unsuccessfully. Presently, the hypothesis that has 

proved plausible is the RAE [30]. For deeper insight, here, 

recourse may be made to cognitive–evolutionary model 

underpinning (by Jean Piaget) which focus on “normative” 
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changes that occur throughout human life cycle in relation to 

age or truly in relation to specific phases or evolutionary 

stages in which human development may be divided [31]. 

Hence, a school of thought that may elucidate the relationship 

between age and psychological progression could be 

maturation [32]. Among the characteristics that define the 

human species is birth itself, which comprises of a high degree 

of structural and functional immaturity which progressively 

and, following a certain maturation calendar, yields to greater 

degree of maturity. In this sense, maturation seems to follow a 

regular and predictable sequence in the early stages of life 

cycle, later buckling to other influences such as culture, 

historical moment and social grouping. According to [33], the 

month of birth matters in achievement tests and even shows 

long-run effects past post-compulsory education. 

Nevertheless, studies by [31] have demonstrated that RAE 

decreases as age increases as the normalising influence of 

formal schooling increases. 

The question of whether a group composition matters for the 

outcome of an individual group member has received 

considerable attention in numerous contexts where social 

interactions are a likelihood, especially in education settings 
[34-41]. Indeed, a number of studies have found that exposure to 

higher-achieving or less-disruptive peers has benefits for a 

child's own achievement and behaviour [35, 36, 42, 43], while 

exposure to more disruptive peers can be detrimental [44-46] due 

to spill-over effect. To this end, [40] found some small positive 

effects of having older children in the classroom conditional 

on one’s own age. Recent research on peer effects has found 

that girls are more responsive to higher-achieving peers than 

boys [38, 47]. This suggests that being relatively young in a 

cohort may be more beneficial to girls. 

The policy of grouping students in the same academic year in 

school is based on date of birth. In general, students who are 

born within the same calendar year are grouped in the same 

class [48]. This measure seeks for learners to have the minimum 

possible differences among themselves. Nevertheless, in a 

developing country such as Uganda, the age range in a cohort 

of learners can be quite wide given that some pupils 

commence formal education at a much older age as a result of 

factors such as inability to afford school fees earlier or the 

nearest school being at a distance too far to be daily walked to 

by a young child. In developing countries, it has been 

observed that repeaters and students who enrol late at first 

grade not infrequently do belong to families from deprived 

socioeconomic background [49, 50]. 

Indeed, it is debatable whether conceptually there is a 

difference between a potential pure relative age effect and an 

age peer group effect. For example [51] show that a commonly 

postulated positive relationship between achievement and 

school entry age is primarily driven by the skills older children 

acquired prior rather than relative age effects. Further, [40] 

pointed out that children who were young relative to their 

kindergarten classmates generally performed no worse on 

achievement tests. This study, therefore, aimed to test the 

relative age effect premising on Ugandan boys and girls of 

primary three cohort. 

 

1.3. Conceptual Framework 

A child’s age in comparison to the age of his or her peers 

(relative age) has been found to be an influential factor on 

his/her academic achievement [4, 7-9, 11, 15, 16]. Research findings 

suggest that significant gender differences may exist in terms 

of social or emotional development, behavioural regulation, 

and academic achievement among primary school pupils and 

may explain why girls outperform boys in early development 

measures [18], with boys consistently scoring lower than girls 

in both language and mathematics at lower primary school 

level [19, 20]. Also, a number of studies have found that 

exposure to higher-achieving or less-disruptive peers has 

benefits for a child's own achievement and behaviour [35, 36, 42, 

43], while exposure to more disruptive peers can be detrimental 
[44-46] due to spill-over effect. Recent research on peer effects 

has found that girls are more responsive to higher-achieving 

peers than boys [38, 47].  

 

 
 

Fig 1: Conceptual framework for relative age effect on academic 

achievement at lower primary level. 

 

1.4. Objectives of the Study 

The study aimed to test the existence of relative age effect on 

academic achievement. Specifically, the study investigated the 

existence of relative age effect on mathematics and English 

language academic achievement while controlling for pupil 

characteristics and location of the school. 

 

2. Materials and Methods 

2.1. Data Source 

The study used secondary data on progress in education, 

collected in the year 2015 by the National Assessment of 

Progress in Education (NAPE) of the Uganda National 

Examinations Board (UNEB). The dataset on primary three 

pupils, contained 24,043 data points on variables of interest 

including age (in years), gender (boy, girl), school location 

(urban, rural), region where school is found in Uganda 

(Northern, Eastern, Western, Southern, Kampala Capital City) 

and school ownership (public, private). 

 

2.2. Data Analysis  

The data on progress in education were analysed at univariate, 

bivariate and multivariate levels. At the univariate level, a 

descriptive summary of pupil and location characteristics 

using frequency distributions was done across academic 

achievement of the age groups: below median, median, and 

above median years of pupils age. Then, at bivariate level, 

academic achievement in both mathematics and English 
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Language by pupil and location characteristics was assessed 

using cross tabulation and associations were investigated using 

Pearson’s chi-square test. Pearson’s chi-square test is given 

by: 

 

    (1) 

 

Where,  is the number of individuals observed in the ith row 

and jth column cell,  is the number of individuals expected 

in the ith row and jth column cell; k is the number of categories 

of a given independent variable while n is the number of 

categories of the dependent variable. 

For each plausible independent variable, this association was 

tested across the different age groups. The variables that were 

significant at the bivariate level were considered for further 

analysis. 

At multivariate level, since the dependent variables, academic 

achievement for both mathematics and English Language were 

ordinal outcomes, ordered logistic regression models were 

fitted to assess the effect of pupil and location characteristics 

on academic achievements. This was done across the three 

different age groups in order to come up with a relative 

comparison of the magnitude of the effect of plausible 

independent variables on academic achievement in both 

English Language and mathematics.  

 

 (2) 

 

Where, ,  are regression 

coefficients and  the error term which follows a logistic 

distribution with mean 0 and variance . 

 

 

 

3. Results 

The study found out that the median age for a primary three 

pupil was ten years. Accordingly, the Table 2 presents a 

descriptive summary of pupil and location characteristics 

using frequency distributions across academic achievement of 

the age groups below ten, ten, and ten year old pupils. 

Table 2: Description of the pupils interviewed 
 

Variables Below Ten years Ten years Above Ten years 

  
Freq. Percentage Freq. Percentage Freq. Percentage 

Location Rural 5,134 74.27 6081 86.60 9,088 89.92 

 
Urban 1,779 25.73 941 13.40 1,019 10.08 

Gender Boys 2,899 41.94 3563 50.74 5,983 59.20 

 
Girls 4,014 58.06 3459 49.26 4,124 40.80 

Mathematics Inadequate 220 3.21 243 3.49 226 2.25 

 
Basic 1,249 18.23 1561 22.41 2,000 19.89 

 
Adequate 3,576 52.20 3838 55.10 5,775 57.43 

 
Advanced 1,805 26.35 1324 19.01 2,054 20.43 

English Language Inadequate 662 9.62 779 11.14 902 8.96 

 
Basic 1,487 21.61 1951 27.90 2,960 29.40 

 
Adequate 1,695 24.64 2172 31.06 3,575 35.51 

 
Advanced 3,036 44.13 2090 29.89 2,631 26.13 

Region Central 1,731 25.04 1372 19.54 1,713 16.95 

 
East 2,199 31.81 2263 32.23 2,368 23.43 

 
Kampala 306 4.43 76 1.08 81 0.80 

 
North 1,428 20.66 1744 24.84 2,994 29.62 

 
West 1,249 18.07 1567 22.32 2,951 29.20 

 

From the Table 2, majority of pupils across all age groups 

were located in rural areas with 74.2%, 86.6% and 89.9% for 

below 10, 10 and above 10 years respectively. Most of the 

boys in primary three were above 10 years (59.2%) whereas 

most of the girls were below 10 years (58.06%). With regards 

to mathematics academic achievement, the majority attained 

adequate level, a level penultimate to the expected highest 

achievement level; notably, 57.43% of the above 10, 55.10% 

of the 10 and 52.20% of the below 10 year olds. As for 

English language academic achievement, the majority attained 

advanced level, which is the highest expected achievement; 

noted of 44.13% of the below 10, 29.89% of the 10 and 

26.13% of the above 10 year olds. The interesting observation 

here is that, the older the pupil the better the performance in 

mathematics at primary three level while in English language 

the converse is the case. 

In Table 3 we present results of the association between 

mathematics academic achievement by pupil and location 

characteristics. 
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Table 3: Association between plausible independent variables and mathematics academic achievement 
 

   
Mathematics Academic Achievement (%) 

Variables 
  

Inadequate Basic Adequate Advanced 

Age Below ten years 
 

9.62 21.61 24.64 44.13 

 
Ten years 

 
11.14 27.90 31.06 29.89 

 
Above ten years 

 
8.96 29.40 35.51 26.13 

   
chi2(6) = 701.3036 Pr = 0.000 

Location Below ten years Rural 11.9 25.85 28.02 34.23 

  
Urban 3.05 9.38 14.86 72.71 

   
chi2(3) = 805.7136 Pr = 0.000 

 
Ten years Rural 12.11 29.12 31.43 27.34 

  
Urban 4.9 20.04 28.68 46.38 

   
chi2(3) = 162.2813 Pr = 0.000 

 
Above ten years Rural 9.56 30.51 35.92 24.01 

  
Urban 3.63 19.55 31.83 44.99 

   
chi2(3) = 231.6654 Pr = 0.000 

Gender Below ten years Boy 10.78 23.92 23.47 41.84 

  
Girl 8.79 19.95 25.48 45.78 

   
chi2(3) = 27.7899 Pr = 0.000 

 
Ten years Boy 11.19 28.78 30.86 29.17 

  
Girl 11.09 27.00 31.27 30.63 

   
chi2(3) = 3.3277 Pr = 0.344 

 
Above ten years Boy 8.85 29.13 36.13 25.90 

  
Girl 9.12 29.80 34.61 26.47 

   
chi2(3) = 2.4395 Pr = 0.486 

Region Below ten years Central 1.80 7.18 23.06 67.96 

  
East 15.38 29.15 24.44 31.03 

  
Kampala 0.00 0.66 6.25 93.09 

  
North 17.87 36.45 28.85 16.82 

  
West 3.30 16.56 26.85 53.30 

   
chi2(12) = 1.6e+03 Pr = 0.000 

 
Ten years Central 2.56 13.90 33.43 50.11 

  
East 16.97 33.72 29.41 19.90 

  
Kampala 0.00 3.95 22.37 73.68 

  
North 16.14 40.35 30.55 12.97 

  
West 5.25 19.13 32.37 43.25 

   
chi2(12) = 1.1e+03 Pr = 0.000 

 
Above ten years Central 3.22 18.68 37.41 40.69 

  
East 15.14 33.72 32.44 18.71 

  
Kampala 2.47 1.23 18.52 77.78 

  
North 12.14 38.04 34.82 14.99 

  
West 4.31 24.20 38.02 33.47 

   
chi2(12) = 971.0758 Pr = 0.000 

 

3.1. Age and mathematics academic achievement  

There was a significant association (p<0.05) between age and 

mathematics academic achievement. Across all age groups, 

majority of the pupils had adequate academic achievement in 

mathematics; the highest (57.43%) being among the above 10, 

followed by 55.10% among the 10 and lastly 52.2% among 

the below 10 year olds. 
 

3.2. Location and mathematics academic achievement 

across age groups 

Across all age groups, there was a significant association 

(p<0.05) between location of the school a pupil attended and 

mathematics academic achievement. Attaining the advanced 

(highest) level achievement were pupils below 10 (46.35%) in 

contrast with their rural counterparts where the majority 

(55.38%) attained only adequate mathematics academic 

achievement. 

 

3.3. Gender and mathematics academic achievement 

across age groups 

The association between gender and academic achievement in 

mathematics was significant (p<0.05) only for pupils above 10 

years but insignificant (p>0.05) for pupils aged 10 years and 

below. Majority of the pupils above 10 years attained adequate 
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academic achievement among both boys (57.24%) and girls 

(57.72%). In which case, girls demonstrated a slightly better 

performance. 

 

3.4. Region and mathematics academic achievement across 

age groups 

Across all age groups, there was a significant association 

(p<0.05) between the region where a pupils’ school was 

situated and mathematics academic achievement. In Kampala, 

the majority of pupils below 10 years did attain advanced 

(65.03%) academic achievement in mathematics, in contrast 

with the rest of the regions, which attained only adequate 

achievement: Central (56.23%), West (55.28%), North 

(54.61%) and East (48.37%). The achievement pattern was 

similar in the other age groups. 

The Table 4 presents academic achievement in both English 

language by pupil and location characteristics. 

 
Table 4: Association between plausible independent variables and English language academic achievement. 

 

   
English Language Academic Achievement (%) 

Variables 
  

Inadequate Basic Adequate Advanced 

Age Below ten years 
 

9.62 21.61 24.64 44.13 

 
Ten years 

 
11.14 27.9 31.06 29.89 

 
Above ten years 

 
8.96 29.4 35.51 26.13 

   
chi2(6) = 701.3036 Pr = 0.000 

Location Below ten years Rural 11.9 25.85 28.02 34.23 

  
Urban 3.05 9.38 14.86 72.71 

   
chi2(3) = 805.7136 Pr = 0.000 

 
Ten years Rural 12.11 29.12 31.43 27.34 

  
Urban 4.9 20.04 28.68 46.38 

   
chi2(3) = 162.2813 Pr = 0.000 

 
Above ten years Rural 9.56 30.51 35.92 24.01 

  
Urban 3.63 19.55 31.83 44.99 

   
chi2(3) = 231.6654 Pr = 0.000 

Gender Below ten years boy 10.78 23.92 23.47 41.84 

  
girl 8.79 19.95 25.48 45.78 

   
chi2(3) = 27.7899 Pr = 0.000 

 
Ten years boy 11.19 28.78 30.86 29.17 

  
girl 11.09 27 31.27 30.63 

   
chi2(3) = 3.3277 Pr = 0.344 

 
Above ten years boy 8.85 29.13 36.13 25.9 

  
girl 9.12 29.8 34.61 26.47 

   
chi2(3) = 2.4395 Pr = 0.486 

Region Below ten years Central 1.8 7.18 23.06 67.96 

  
East 15.38 29.15 24.44 31.03 

  
Kampala 0 0.66 6.25 93.09 

  
North 17.87 36.45 28.85 16.82 

  
West 3.3 16.56 26.85 53.3 

   
chi2(12) = 1.6e+03 Pr = 0.000 

 
Ten years Central 2.56 13.9 33.43 50.11 

  
East 16.97 33.72 29.41 19.9 

  
Kampala 0 3.95 22.37 73.68 

  
North 16.14 40.35 30.55 12.97 

  
West 5.25 19.13 32.37 43.25 

   
chi2(12) = 1.1e+03 Pr = 0.000 

 
Above ten years Central 3.22 18.68 37.41 40.69 

  
East 15.14 33.72 32.44 18.71 

  
Kampala 2.47 1.23 18.52 77.78 

  
North 12.14 38.04 34.82 14.99 

  
West 4.31 24.2 38.02 33.47 

   
chi2(12) = 971.0758 Pr = 0.000 

 

3.5. Age and English language academic achievement  

There was a significant association (  

between age and academic achievement in English language. 

The highest proportion of pupils aged 10 years (31.06%) and 

above 10 years (35.51%) attained adequate academic 

achievement in English language, though the highest academic 

achievement in English language (44.13%) was among the 
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below 10, followed by 29.89% among the 10 and lastly 

26.13% among the above 10 year olds. 

 

3.6. Location and English language academic achievement 

across age groups 

Across all age groups, there was a significant association 

(  between location of the school a pupil attended 

and academic achievement in English Language. The majority 

of pupils below 10 years in urban areas attained advanced 

(highest) English language academic achievement (72.71%) in 

contrast with their rural counterparts with just 34.23 %. As for 

pupils aged 10 years, the highest proportion in rural areas 

(31.43%) attained adequate academic achievement in contrast 

with their urban counterparts (46.38%) who attained advanced 

academic achievement. There was no significant difference for 

pupils aged above 10 years across both rural (35.92%) and 

urban (44.99%) areas. 

 

3.7. Gender and English language academic achievement 

across age groups 

The association between gender and English language 

academic achievement was significant (p<0.05) only for 

pupils below 10 years but insignificant (p>0.05) for pupils 

aged 10 years and above. The below 10 year olds who attained 

advanced (highest) English language academic achievement 

were, boys (41.84%) and girls (45.78%). This indicates that, at 

primary three, girls are slightly better than boys in English 

language achievement. 

 

3.8. Region and English language academic achievement 

across age groups 

Across all age groups, there was a significant association 

(p<0.05) between the region where a pupils’ school was 

situated and English language academic achievement. 

Majority of pupils below 10 years in Kampala (93.09%), 

Central (67.96%) and West (53.3%) attained advanced 

(highest) academic achievement in English language, in 

contrast with the other regions. Similarly for pupils aged 10 

years, Kampala had the highest majority attaining advanced 

(highest) English language academic achievement (73.68%) 

followed distantly by Central (50.11%) while the other regions 

including East (19.9%), North (12.97%) and West (43.25%) 

were below average. Even for pupils aged above 10 years, 

Kampala (77.78%) still registered the majority of pupils in the 

advanced (highest) English language academic achievement 

while other regions performed below average: Central 

(40.69%), West (33.47%), East (18.71%), and North 

(14.99%). 

The Table 5 presents an assessment of the effect of pupil and 

location characteristics on academic achievement across age 

groups to depict relative comparison of the magnitude of the 

effect of plausible independent variables on mathematics 

academic achievement. 

 
Table 5: Determinants of mathematics academic achievement among pupils in lower primary 

 

 
Less than Ten Years Ten Years Above Ten Years 

Variables Odds Ratio Odds Ratio Odds Ratio 

Location 
   

Urban 1.000 1.000 1.000 

Rural 0.368** 0.538** 0.475** 

Gender 
   

Boy 1.000 1.000 1.000 

Girl 0.956 0.923 0.826** 

Region 
   

Central 1.000 
  

East 0.292** 0.325** 0.402** 

Kampala 1.566** 1.754** 1.679** 

North 0.217** 0.313** 0.487** 

West 0.831** 0.954 0.944 

** implies significant with p< 0.05 
 

From Table 5, location and region had a significant effect 

(p<0.05) on academic achievement in mathematics across all 

age groups whereas gender only had a significant effect for 

pupils aged above 10 years. 

 

3.9. Effect of location on mathematics academic 

achievement across age groups 

For pupils aged below 10 years in rural areas, the odds of 

attaining advanced academic achievement in mathematics 

versus the combined adequate, basic and inadequate academic 

achievement were 0.37 times lower than for students in urban 

areas, other variables held constant.  

As for pupils aged 10 years in rural areas, the odds of attaining 

advanced academic achievement in mathematics versus the 

combined adequate, basic and inadequate academic 

achievement were 0.54 times lower than for students in urban 

areas, other variables held constant.  

Similarly, for pupils aged above 10 years in rural areas, the 

odds of attaining advanced academic achievement in 

mathematics versus the combined adequate, basic and 

inadequate academic achievement were 0.48 times lower than 

for students in urban areas, other variables held constant. 

 

3.10. Effect of gender on mathematics academic 

achievement across age groups 

For girls aged above 10 years, the odds of attaining advanced 

academic achievement in mathematics versus the combined 

adequate, basic and inadequate academic achievement were 

0.83 times lower than for boys, other variables held constant.  

 

3.11. Effect of region on mathematics academic 

achievement across age groups 

For pupils aged below 10 years from the East, the odds of 

attaining advanced academic achievement in mathematics 
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versus the combined adequate, basic and inadequate academic 

achievement were 0.29 times lower than for students in the 

Central region, other variables are held constant. Kampala: the 

odds of attaining advanced academic achievement in 

mathematics versus the combined adequate, basic and 

inadequate academic achievement were 1.57 times higher than 

for students in the Central region, other variables held 

constant. The North: the odds of attaining advanced academic 

achievement in mathematics versus the combined adequate, 

basic and inadequate academic achievement were 0.22 times 

lower than for students in the Central region, other variables 

held constant. The West: the odds of attaining advanced 

academic achievement in mathematics versus the combined 

adequate, basic and inadequate academic achievement were 

0.83 times lower than for students in the Central region, other 

variables held constant. 

As for pupils aged 10 years from the East, the odds of 

attaining advanced academic achievement in mathematics 

versus the combined adequate, basic and inadequate academic 

achievement were 0.33 times lower than for students in the 

Central region, other variables held constant. Kampala: the 

odds of attaining advanced academic achievement in 

mathematics versus the combined adequate, basic and 

inadequate academic achievement were 1.75 times higher than 

for students in the Central region, other variables held 

constant. The North: the odds of attaining advanced academic 

achievement in mathematics versus the combined adequate, 

basic and inadequate academic achievement were 0.31 times 

lower than for students in the Central region, other variables 

held constant.  

Similarly, for pupils aged above 10 years; from the East, the 

odds of attaining advanced academic achievement in 

mathematics versus the combined adequate, basic and 

inadequate academic achievement were 0.40 times lower than 

for students in the Central region, other variables held 

constant. Kampala: the odds of attaining advanced academic 

achievement in mathematics versus the combined adequate, 

basic and inadequate academic achievement were 1.68 times 

higher than for students in the Central region, other variables 

held constant. The North: the odds of attaining advanced 

academic achievement in mathematics versus the combined 

adequate, basic and inadequate academic achievement were 

0.49 times lower than for students in the Central region, other 

variables held constant.  

The Table 6 presents an assessment of the effect of pupil and 

location characteristics on academic achievement across age 

groups to depict relative comparison of the magnitude of the 

effect of the plausible independent variables on English 

language academic achievement.  

 
Table 6: Determinants of English language academic achievement among pupils in lower primary. 

 

 
Less than Ten Years Ten Years Above Ten Years 

 
<10 years 10 years >10 years 

Variables Odds Ratio Odds Ratio Odds Ratio 

Location 
   

Urban 1.000 1.000 1.000 

Rural 0.229** 0.414** 0.370** 

Gender 
   

Boy 1.000 1.000 1.000 

Girl 1.161** 1.081 1.002 

Region    

Central 1.000 1.000 1.000 

East 0.176** 0.208** 0.287** 

Kampala 2.327** 1.506 2.502** 

North 0.104** 0.159** 0.263** 

West 0.557** 0.709** 0.751** 

** implies significant with p < 0.05 

 

3.12. Effect of location on academic achievement (English 

Language) across age groups 
For pupils aged below 10 years in rural areas, the odds of 

attaining advanced academic achievement in English 

Language versus the combined adequate, basic and inadequate 

academic achievement were 0.23 times lower than for students 

in urban areas, other variables held constant.  

As for pupils aged 10 years in rural areas, the odds of attaining 

advanced academic achievement in English Language versus 

the combined adequate, basic and inadequate academic 

achievement were 0.41 times lower than for students in urban 

areas, other variables held constant.  

Similarly, for pupils aged above 10 years in rural areas, the 

odds of attaining advanced academic achievement in English 

Language versus the combined adequate, basic and inadequate 

academic achievement were 0.37 times lower than for students 

in urban areas, other variables held constant.  

 

3.13. Effect of gender on academic achievement (English 

Language) across age groups 

For girls aged below 10 years, the odds of attaining advanced 

academic achievement in English Language versus the 

combined adequate, basic and inadequate academic 

achievement were 1.16 times higher than for boys, other 

variables held constant.  

 

3.14. Effect of region on academic achievement (English 

Language) across age groups 

For pupils aged below 10 years from; the East, the odds of 

attaining advanced academic achievement in English 

Language versus the combined adequate, basic and inadequate 

academic achievement were 0.18 times lower than for students 

in the Central region, other variables held constant. Kampala: 

the odds of attaining advanced academic achievement in 

English Language versus the combined adequate, basic and 

inadequate academic achievement were 2.33 times higher than 
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for students in the Central region, other variables held 

constant. The North: the odds of attaining advanced academic 

achievement in English Language versus the combined 

adequate, basic and inadequate academic achievement were 

0.10 times lower than for students in the Central region, other 

variables held constant. The West: the odds of attaining 

advanced academic achievement in English Language versus 

the combined adequate, basic and inadequate academic 

achievement were 0.56 times lower than for students in the 

Central region, other variables held constant. 

As for pupils aged 10 years from; the East: the odds of 

attaining advanced academic achievement in English 

Language versus the combined adequate, basic and inadequate 

academic achievement were 0.21 times lower than for students 

in the Central region, other variables held constant. The North: 

the odds of attaining advanced academic achievement in 

English Language versus the combined adequate, basic and 

inadequate academic achievement are 0.16 times lower than 

for students in the Central region, other variables held 

constant. The West, the odds of attaining advanced academic 

achievement in English Language versus the combined 

adequate, basic and inadequate academic achievement are 0.71 

times lower than for students in the Central region, other 

variables held constant. 

Similarly, for pupils aged above 10 years from; the East: the 

odds of attaining advanced academic achievement in English 

Language versus the combined adequate, basic and inadequate 

academic achievement are 0.29 times lower than for students 

in the Central region, other variables held constant. Kampala: 

the odds of attaining advanced academic achievement in 

English Language versus the combined adequate, basic and 

inadequate academic achievement are 2.50 times higher than 

for students in the Central region, other variables held 

constant. The North: the odds of attaining advanced academic 

achievement in English Language versus the combined 

adequate, basic and inadequate academic achievement are 0.26 

times lower than for students in the Central region, other 

variables held constant. The West, the odds of attaining 

advanced academic achievement in English Language versus 

the combined adequate, basic and inadequate academic 

achievement are 0.75 times lower than for students in the 

Central region, other variables held constant. 

 

4. Discussion 

This study tested existence of relative age effect in relation to 

academic achievement; specifically investigating existence 

relative age effect in mathematics academic achievement and 

English language academic achievement; on the basis of pupil 

characteristics and location of pupil’s school. 

The study observed that, the older the pupil the better the 

performance in mathematics at primary three level while in 

English language the converse is the case. Hence, RAE exists, 

in concurrence with [2-13]; particularly in academic 

achievement, in consonance with [4-6]. The RAE depends on 

the area of endeavour; as this study demonstrated that at 

primary three level, the older the pupil the better the 

performance in mathematics; while the converse is the case in 

English language academic achievement.  

In mathematics academic achievement at primary three level 

(where median age was 10 years), the findings of this study 

agrees with [11] that older children do outperform their younger 

counterparts. However, in English language academic 

achievement, according to this study, the converse was the 

case; indicating that the finding by [11] does not hold in all 

cases. The likely explanation here is that language learning is 

vehement at a younger age though this should not necessarily 

imply that the language learnt will have been lost soon after 

such that the older one is the poorer one performs in language 

achievement test but it is more probable that the passion of 

language learning gives way to more challenging cognitive 

demands such as mathematics learning or more cognitive 

resources get shifted from language to mathematics focus.  

According to [18], significant gender differences apparently 

exist whereby, according to [19, 20], boys consistently score 

lower than girls in both language and mathematics at lower 

primary school level; which this study confirmed. Apparently, 

this is because boys do not mature as quickly as girls as 

pointed out by [21-25, 31, 32]. In general, this agrees with [38, 47] 

that girls are more responsive to higher-achieving peers than 

boys; suggesting that being relatively young in a cohort may 

be more beneficial to girls.  

 

5. Conclusion 

This study tested for existence of relative age effect (RAE) on 

academic achievement at lower primary where median age 

was 10 years. Specifically, the study investigated the RAE in 

mathematics and English language academic achievement, on 

the basis of pupil characteristics and location of pupil’s 

school. 

Findings from this study strongly suggest that RAE exists in 

relation to academic achievement. In mathematics academic 

achievement, the older the pupil the better the performance 

while in English language the younger pupils performed 

better. The likely explanation here is that language learning is 

vehement at a younger age. With regards to the RAE, 

significant gender differences exist, whereby; boys 

consistently score lower than girls in both language and 

mathematics at lower primary school level. This likely 

explanation is that boys do not mature as quickly as girls and, 

apparently, girls are more responsive to higher-achieving 

peers than boys. This suggests that being relatively young in a 

cohort may be more beneficial to girls than boys. 

The following recommendations are based on results of this 

study; firstly, to group children into a cohort so that they study 

together subjects them to un-called for relative age effect that 

may disadvantage their academic achievement. Therefore, the 

age range of the children grouped should be minimal and not 

to exceed 12 months. Secondly, gender difference should be 

acknowledged, so that girls and boys study separately to 

provide for better targeting and sequencing of academic 

content. 

 

6. References 

1. Williams B. Cohort XV Synthesis Presentation Lecture, at 

Stephen F. Austin State University. Nacogdoches, Texas, 

2013. 

2. Sierra-Díaz MJ, González-Víllora S, Pastor-Vicedo JC 

and Serra-Olivares J. Soccer and Relative Age Effect: A 

Walk among Elite Players and Young Players. Sports. 

2017; 5:5. doi:10.3390/sports5010005 

3. Müller L, Hildebrandt C, Schnitzer M, Raschner C. The 

role of a relative age effect in the 12th Winter European 

Youth Olympic Festival in 2015. Percept. Motor Skill. 

2016; 122:701-718. 



 
International Journal of Multidisciplinary Research and Development 

174 
 

4. Thoren K, Heinig E, Brunner M. Relative Age Effects in 

Mathematics and Reading: Investigating the 

Generalizability across Students, Time and Classes. 

Original research published. 2016, 17. doi: 

10.3389/fpsyg.2016.00679 

5. Fertig M, Kluve J. The Effect of Age at School Entry on 

Educational Attainment in Germany. IZA Discussion. 

2005, 1507. 

6. Puhani P, Weber A. (). Does the early bird catch the 

worm? Instrumental variable estimates of educational 

effects of age of school entry in Germany, IZA 

Discussion, 2005, 1827. 

7. Pehkonen J, Viinikainen J, Böckerman P, Pulkki-Råback 

P, Keltikangas-Järvinen L, Raitakari O. Relative age at 

school entry, school performance and long-term labour 

market outcomes. Appl. Econ. Lett. 2015; 22:1345-1348. 

8. Black SE, Devereux PJ, Salvanes KG. Too young to leave 

the nest? The effects of school starting age. Rev. Econ. 

Stat. 2011; 93:455-467.doi: 10.1162/REST_a_00081. 

9. Angrist JD, Krueger AB. The Effect of Age at School 

Entry on Educational Attainment: An Application on 

Instrumental Variables with Moments from Two Samples. 

Journal of the American Statistical Association 87, 1992, 

328-336. 

10. Dobkins C, Ferreira F. Do School Entry Laws Affect 

Educational Attainment and Labour Market Outcomes? 

Economics of education review. 2010; 29(1):40-54. 

11. Gladwell M. Outliers: The story of success. New York: 

Little, Brown & Co. 2008. 

12. Bedard K, Dhuey E. The persistence of early childhood 

maturity: International evidence of long-rung effects, The 

Quarterly Journal of Economics. 2006; 121(4):1437-1472. 

13. Mayer SE, Knutson D. Does the timing of school affect 

how much children learn? in Earning and Learning: How 

Schools Matter, eds S.E. Mayer and P.E. Peterson 

(Washington, DC: Brookings Institution), 1999, 79-102. 

14. Gold A, Duzy D, Rauch WA, Murcia CQ. Relatives 

Lebensalter unddie Entwick lungs chulischer Leistungen 

[Relative age and the development of academic 

achievement]. Zeitschrift Bildungs for schung 2012; 

2:193-208. doi: 10.1007/s35834-012-0046-0. 

15. Bassok D, Reardon SF. Academic redshirting’ in 

kindergarten: Prevalence, patterns, and implications. 

Educational Evaluation and Policy Analysis. 2013; 

35(3):283-297. doi:10.3102/0162373713482764. 

16. Deming D, Dynarski S. The lengthening of childhood. 

Journal of Economic Perspectives. 2008; 22(3):71-92. 

doi:10.1257/jep.22.3.71. 

17. West J, Meek A, Hurst D. Children who enter 

kindergarten late or repeat kindergarten: Their 

characteristics and later school performance. NCES 

2000–039. Washington, DC: U.S. Department of 

Education. 2000. 

18. Janus M, Duku E. The school entry gap: Socioeconomic, 

family, and health factors associated with children’s 

school readiness to learn. Early Education and 

Development. 2007; 18(3):375-403. 

19. Education Quality and Accountability Office. Tracking 

student achievement in literacy over time in English-

language schools: Grade 3 (2005) to grade 6 (2008) to 

OSSLT cohort, 2012. Toronto, on: Queen’s Printer for 

Ontario. Retrieved from: 

http://www.eqao.com/Research/pdf/E/Detailed-Cohort-

Tracking- Literacy-2012.pdf. 2014. 

20. Ontario Ministry of Education. Me read? No way! A 

practical guide to improving boys’ literacy skills. 

Toronto, ON: Queen’s Printer for Ontario. Retrieved 

from: 

http://www.edu.gov.on.ca/eng/document/brochure/meread

/meread.pdf. 2004. 

21. Killgore WD, Deboroah A, Yurgelun T. Sex related 

developmental differences in the lateralized activation of 

the prefrontal cortex and the amygdala during the 

perception of facial affect. Perceptual and Motor Skills. 

2004; 99:371-391. 

22. Lenroot RK, Gogtay N, Greenstein K, Wells EM, Wallace 

GL, Clasen LS et al. Sexual dimorphism of brain 

developmental trajectories during childhood and 

adolescence. Neuro Image, 2007; 36(4):1065-1073. 

doi:10.1016/j.neuroimage.2007.03.053. 

23. Tanner JM. Fetus into man: Physical growth from 

conception to maturity. Cambridge, MA: Harvard 

University Press. 1978. 

24. Biemiller A, Cantalini-Williams M. The effects of age, 

gender, and ESL status on school assessments. Presented 

at the annual meeting of the Canadian Society for the 

Study of Education, University of Alberta. Edmonton. 

2000. 

25. Cantalini M. The effects of age and gender on school 

readiness and school success. Unpublished doctoral 

dissertation, University of Toronto, Ontario. 1987. 

26. Martin RP, Foels P, Clanton G, Moon K. Season of birth 

is related to child retention rates, achievement, and rate of 

diagnosis of specific LD. Journal of Learning Disabilities 

2004; 37:307-317. PMID: 15493403. 

27. Lawlor DA, Clark H, Ronalds G, Leon DA. Season of 

birth and childhood intelligence: findings from the 

Aberdeen Children of the 1950s cohort study. British 

Journal of Educational Psychology. 2006; 76:481-499. 

PMID: 16953958. 

28. Sharp C, Hutchison D, Whetton C. How do season of 

birth and length of schooling affect children's attainment 

at key stage 1? Educational Research. 1994; 36:107-121. 

29. Daniels S, Shorrocks-Taylor D, Redfern E. Can starting 

summer-born children earlier at infant school improve 

their National Curriculum results? Oxford Review of 

Education. 2000; 26:207-220. 

30. Verachtert P, De Fraine B, Onghena P, Ghesquière P. 

Season of birth and school success in the early years of 

primary education. Oxford Review of Education. 2010; 

36:285-306. 

31. Navarro JJ, García-Rubio J, Olivares PR. The Relative 

Age Effect and Its Influence on Academic Performance. 

PLoS ONE. 2015; 10(10):e0141895. 

doi:10.1371/journal.pone.0141895 

32. Palacios J. Psicología ecolutiva: concepto, enfoques, 

controversias y métodos. In: Desarrollo psicológico y 

educación, Vol. I, Madrid: Alianza Editorial. 1999, 23-80. 

33. Crawford C, Dearden L, Meghir C. When you are Born 

Matters: The Impact of Date of Birth on Educational 

Outcomes in England, Do QSS Working, 2010, 10-09. 

34. Hoxby C. Peer Effects in the Classroom: Learning from 

Gender and Race Variation, NBER Working, 2000, 7867. 



 
International Journal of Multidisciplinary Research and Development 

175 
 

35. Hanushek EA, Kain JF, Markman JM, Rivkin SG. Does 

peer ability affect student achievement? Journal of 

Applied Econometrics 2003; 18(5):522-544. 

doi:10.1002/jae.741. 

36. Duflo E, Dupas P, Kremer M. Peer effects, teacher 

incentives, and the impact of tracking: Evidence from a 

randomized evaluation in Kenya. American Economic 

Review. 2011; 101(5):1739-1774. 

doi:10.1257/aer.101.5.1739. 

37. Lavy V, Paserman D, Schlosser A. Inside the Black Box 

of Ability Peer Effects: Evidence from Variation in Low 

Achievers in the Classroom, Economic Journal. 2012; 

122:208-237. 

38. Lavy V, Silva O, Weinhardt F. The Good, the Bad and the 

Average: Evidence on the Scale and Nature of Ability 

Peer Effects in Schools. Journal of Labour Economics. 

2012; 30:367-414. 

39. Zimmerman D. Peer Effects in Academic Outcomes: 

Evidence from a Natural Experiment, Review of 

Economics and Statistics, 2003; 85:9-23. 

40. Cascio E, Schanzenbach DW. First in the Class? Age and 

the Education Production Function, Education Finance 

and Policy. 2016, 1-34. 

41. Ammermueller A, Pischke J. Peer Effects in European 

Primary Schools: Evidence from the Progress in 

International Reading Literacy Study, Journal of Labour 

Economics, 2009; 27:315-348. 

42. Ding W, Lehrer SF. Do peers affect student achievement 

in China's secondary schools? Review of Economics and 

Statistics. 2007; 89(2):300–312. 

doi:10.1162/rest.89.2.300. 

43. Imberman SA, Kugler SB, Sacerdote BI. Katrina's 

children: Evidence on the structure of peer effects from 

hurricane evacuees. American Economic Review. 2012; 

102(5):2048-2082. doi:10.1257/aer.102.5.2048. 

44. Figlio D. Boys named Sue: Disruptive students and their 

peers. Education Finance and Policy 2007; 2(4):376-394. 

doi:10.1162/edfp.2007.2.4.376. 

45. Carrell S and Hoekstra M. Externalities in the classroom: 

How children exposed to domestic violence affect 

everyone's kids. American Economic Journal: Applied 

Economics. 2010; 2(1):211-228. doi:10.1257/app.2.1.211. 

46. Sacerdote B. Peer effects in education: How might they 

work, how big are they, and how much do we know thus 

far? In Handbook of the Economics of Education, vol. 3, 

edited by Eric A. Hanushek, Stephen Machin, and Ludger 

Woessman, 2011, 249-277. North Holland: Elsevier. 

47. Kirabo JC. Single-sex schools, student achievement, and 

course selection: Evidence from rule-based student 

assignments in Trinidad and Tobago. Journal of Public 

Economics. 2012; 96(1):173-187. 

doi:10.1016/j.jpubeco.2011.09.002. 

48. Cervera V, Jiménez S, Lorenzo A. Impacto del efecto 

relativo de la edad y el género en la evaluación de la 

condición física en alumnos de secundaria. Revista de 

Psicología Del Deporte. 2013; 22:447-452. 

49. Patrinos H, Psacharopoulos G. Socioeconomic and Ethnic 

Determinants of Agegrade Distortion in Bolivian and 

Guatemalan Primary Schools, International Journal of 

Educational Development, 1996; 16:698-714. 

50. Gomes-Neto J, Hanushek E. Causes and Consequences of 

Grade Repetition: Evidence from Brazil, Economic 

Development and Cultural Change, 1994; 43:117-148. 

51. Elder T, Lubotsky D. Kindergarten Entrance Age and 

Children s Achievement: Impacts of State Policies, 

Family Background, and Peers. Journal of Human 

Resources, 2009; 44:641-683. 

 


