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Abstract: The study examined the efficacy of the Bioecological Model of Human Development to predict Ghanaian primary 

school pupils’ academic achievement in a National Education Assessment test in English language and mathematics. A total of 

19,458 primary 3 and 17,447 primary 6 pupils from 548 schools were involved in the study. Participating schools were selected 

using stratified random sampling. Using a hierarchical multiple regression with a significance criterion at p < 0.001, pupils’ 

academic achievement was found to be significantly influenced by their personal characteristics, as well as the micro and 

macro environments they interacted in. Consistent with the theoretical model, pupils’ microsystems contributed most to their 

levels of academic achievement. Moreover, the impact of pupils’ personal characteristics on their academic achievement was 

moderated by the types of micro and macro systems they operated in. The outcome of the study validates the model’s 

proposition that none of the variables operates in isolation but are mutually dependent in determining the levels of pupils’ 

academic achievement in a given context. It is therefore suggested curriculum developers and education policy formulators to 

be guided by the model in attempts to initiate interventions to address the problem of low academic achievement among 

primary school pupils’ in Ghana. 
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1. Introduction 

The interest in learning and learning outcomes at different 

levels of education has facilitated the development of various 

learning models (e.g. [1-3] and theories (see [4, 5]). These 

models and theories attempt to attribute the amount and 

quality of learning and learning outcomes to different factors 

and variables though there appears to be a consensus on 

specific factors as core influences ([6, 2, 7]). The utility and 

applicability of these theories with their associated 

limitations have been explored through several studies in 

different contexts using different sample characteristics 

particularly from the western and more developed world ([8, 

9, 10]). The application of the theories and models in 

different contexts to assess their generalizability is in 

acknowledgement of the role contextual factors play in 

validating existing and developing theories in education ([11, 

10]). In this connection, the authors of this study share the 

view of others that any framework used to analyse how 

systems and schools function must consider local contexts 

([12-15]). This is essential because different countries exhibit 

diverse political, geographical, social, economic, 

demographic and cultural contexts. 

None of the papers reviewed for this current study focused 

on the utility of the Bioecological Model of Human 

Development in the African and Ghanaian context in 

particular (e.g. [10, 11]). One wonders, therefore, whether the 

applicability of the model in the largely western and more 
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developed contexts can be generalized to the context-

sensitive low-income country like Ghana with diverse 

cultural heritages and traditions. Driven by this uncertainty 

and gap in knowledge, this study examines the extent the 

Bioecological Model of Human Development developed by 

Urie Bronfenbrenner is able to predict and explain pupils’ 

learning outcomes using a national education assessment data. 

However, due to the limited information available in the 

dataset the study relied on, we examine only aspects of the 

contributions of “personal”, “microsystem” and 

“macrosystem” variables to pupils’ learning outcomes. 

The Bioecological Model of Human Development 

examines the process of human development taking into 

account the larger context within which individuals learn 

([1]). The model proposes that development takes place 

through processes of progressively more complex interaction 

between an active child and the persons, objects and symbols 

in their immediate environment ([16]). A core proposition of 

the model is that development always occurs in a particular 

social context and the context in turn influences the quality of 

development. Thus, to optimize their genetic potential, 

humans need to optimally develop the social contexts in 

which they operate ([1, 16]). For development outcomes (e.g. 

learning outcomes) to be maximized and effective a series of 

interaction (proximal processes) must occur on a fairly 

regular basis over extended periods of time [1]. However, the 

form, power, content, and direction of the proximal processes 

vary systematically as a joint function of the biological 

characteristics (e.g. intelligence level and age) of the 

developing person and the environment (e.g. home, school, 

and community) in which the processes are taking place 

([17]). The essence and operation of the model is captured in 

four elements namely: (i) Process (ii) Person (iii) Context 

(microsystem, mesosystem, exosystem, and macrosystem) 

and; (iv) Time (chronosystem) ([1, 18]). 

With this model the proximal process constitutes the core 

theme that explains the connection between some aspects of 

the context (e.g. social class) of the individual (e.g. pupils’ 

gender and age) and an outcome of interest (e.g. learning 

outcomes) ([19]). It involves processes of progressively more 

complex reciprocal interaction between an active, evolving 

bio-psychological human organism and the persons, objects 

and symbols in their immediate external environment ([18]). 

Activities in homes demonstrating proximal processes 

include parents’ engagement of children in playful yet 

educative activities and child to child activities such as 

drawing, counting and reading. In schools and classrooms, 

the quality of teacher-pupil interactions, pupil-pupil 

interactions and interactions with teaching and learning 

materials constitute proximal processes. The theory points 

out that the characteristics of the developing person (e.g. 

disposition, ability, knowledge, experience, skill, age) have a 

direct impact on both the quantity and the quality of proximal 

processes. 

According to the theory, the personal characteristics (e.g. 

IQ level, health, gender, age) individuals bring with them 

into any social situation influence their levels of achievement 

or outcomes of interest ([20]). According to Bronfenbrenner 

[1] individuals possess attributes that invite, inhibit, or 

prevent engagement in sustained, progressively more 

complex interaction in the immediate environment. The 

theory categorizes personal attributes into demand, resource 

and force characteristics ([16]). Demand characteristics are 

those that act as immediate stimuli and include variables such 

as age and gender. These characteristics influence initial 

interactions between an individual and others in a given 

social setting such as the school. Resource characteristics 

relate partly to mental and emotional resources such as past 

experiences, skills, and intelligence as well as social and 

material resources (e.g. access to good food, housing, caring 

parents, educational opportunities appropriate to the needs of 

the particular society). The third personal characteristic 

embodies constructs such as temperament, motivation, and 

persistence. Differences in the levels of these constructs 

initiate, and to a large extent, sustain differences in outcomes 

of interest including pupils’ academic achievements. For 

instance, two children may have equal resource 

characteristics (e.g. educational opportunities) but their 

developmental trajectories will be quite different if their 

levels of motivation and persistence to succeed significantly 

differ ([21]). 

The theory suggests that in many societies, the differential 

treatment of boys and girls in the course of socialisation 

tends to communicate different role expectations and abilities 

to either gender as suggested by some studies ([22, 23]). 

Evidence suggests that some parents and teachers use a 

number of variables (including cultural, social, and gender) 

to form certain expectations for children who quickly grasp 

the messages and react accordingly regardless of their actual 

abilities. As a consequence, children begin to see themselves 

as bright or slow in specific subjects, or as individuals of 

whom much or less is expected ([24, 25, 26]). Internationally, 

studies have consistently flagged that girls have significant 

advantage in literacy over boys from an early age ([15, 27, 28, 

29, 30]). On the contrary, boys are perceived to have 

advantage over girls in mathematics achievement. However, 

evidence suggests that boys generally receive more attention 

from teachers and dominate in the use of equipment in 

science, technology and computer studies than girls ([31, 32, 

33, 34]). Generally, boys are reinforced for intellectual 

pursuits and girls for nurturing activities while attributing 

failure in boys to lack of motivation, and girls as lacking 

ability ([35, 36, 26]).  

The relationship between pupils’ age and their cognitive or 

intellectual abilities has been proven theoretically and 

empirically. Theoretically, [37] theory of cognitive 

development and [38] socio-cultural theory reinforce the 

interplay between age and cognitive capabilities of children. 

The Bioecological Model of Human Development suggests 

the level of psychomotor, cognitive and affective tasks and 

accomplishments expected of persons are a function of their 

age. However, the theory does not discount the impact of the 

socio-economic status (SES) of children on the quantity and 

quality of proximal processes regardless of their gender and 
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age. The superiority of children’s SES to their personal 

characteristics (e.g. gender and age) has been established 

from many studies. For instance, [39] cites a PISA report 

which notes that a disadvantaged student, on average, scores 

88 points lower on PISA reading tests than a socio-

economically-advantaged student. This difference represents 

more than two years of schooling. Moreover, the report cites 

that in the UK and elsewhere the influence of SES on 

learning outcomes is sometimes greater than that of gender 

([40]). In the African context, the Southern African 

Consortium Monitoring of Educational Quality III (2007) 

regional assessment of students in Southern and East Africa 

also showed that household disadvantage strongly affected 

both reading and mathematics scores ([41, 42, 43]). 

The theory singles out the microsystem as the most 

significant sphere and refers to any environment such as 

home (family), school, or peer group in which the developing 

person spends a good deal of time engaging in activities and 

interactions ([20]). It is in the microsystem that the most 

direct interactions with social agents such parents (including 

other household members), teachers, peers and playmates in 

school and neighbourhood take place ([44]). According to 

[45] relationships at this level of interaction is bi-directional. 

For example, in the school, teachers influence the child 

through their actions and behaviours and the child also 

influences the teacher through their personal characteristics, 

experiences and feedback. 

The mesosystem is a system of microsystems. It focuses 

on the connections between two or more different 

microsystems or contexts, such as the home, playground, and 

school ([1, 46]). An instance is when teachers (school 

microsystem) and parents (home microsystem) effectively 

collaborate and complement the effort of each other in the 

learning process of a child ([1]). The theory suggests that 

when parents attend school meetings or visit periodically to 

learn at first-hand about the strengths and weaknesses of their 

children, they will be in a better position to find effective 

ways to support them at home. 

The exosystem contains both micro and meso systems and 

impacts the wellbeing of all those who come into contact 

with the child. It encompasses the linkage and processes 

taking place between two or more settings, at least one of 

which does not ordinarily contain the developing person, but 

in which events occur that influence processes within the 

immediate settings containing the person ([1, 17]). In this 

instance, the child does not directly encounter the system, but 

it impacts his or her development positively or negatively 

because the structures in this layer interact with some 

structures in the child’s microsystem ([1, 17]). Parents’ 

workplace schedules or community-based family resources 

are two examples that explain the influence of exosystem on 

both meso-and micro systems. For instance, where a parent’s 

work schedule does not permit him or her to attend parent-

teacher meetings, the parent will have limited interaction 

with the teachers, thereby negatively influencing the 

effectiveness of the mesosystem. 

The theory describes the macrosystem as a psychological 

environment encompassing the overall societal culture in 

which individuals live and its influence penetrating through 

all the other lower level layers ([16]). It encompasses any 

group whose members share values or belief systems, 

resources, hazards, lifestyles, opportunity structures, life 

course options and patterns of social interchange ([1, 21]). 

The macrosystem stipulates that for any particular value 

system to have any influence on a developing person it has to 

be experienced within one or more of the microsystems in 

which that person is situated. In this study, the localities 

(rural and urban) and regions from which schools were 

sampled served as two levels of macrosystems moderating 

the impact of school (microsystem) and pupil (person) 

characteristics. 

The characteristics of macrosystems such as countries and 

demographic subgroups within countries (e.g. rural and urban 

communities) have been linked to academic achievement 

gaps in Ghana and elsewhere ([47, 48, 15, 49]). Using PISA 

data, Meyer and Schiller (n.d) cited in [15] found that pupils’ 

learning outcomes varied with established socio-economic 

and cultural measures of participating countries. In Ghana, 

there is unequal levels of development across the various 

regions from which schools and pupils were sampled. The 

southernmost parts (e.g. Greater Accra and Western Regions) 

are more developed (i.e. better educational, industrial and 

economic opportunities) than the northernmost regions (e.g. 

Northern and Upper West Regions). 

The final element of the theoretical model is time and it 

encompasses various aspects such as chronological age, 

duration and nature of periodicity as it relates to a child’s 

environment. The theory proposes that elements within this 

system can be either external, such as the timing of a parent’s 

death, or internal, such as the physiological changes that 

occur with the aging of a child ([17]). As children get older, 

they react differently to environmental changes and are able 

to determine how that change will influence them. From the 

fore review of the theoretical model, achievement of 

outcomes of interest is understood to be predicted by the 

quantity and quality of interactions, the personal 

characteristics of actors in a given context, and time. 

However, sight is not lost of the fact that different contexts 

and societies equally have different sets of educational and 

socialisation processes, beliefs and cultures which may 

determine the degree of applicability of this theory in those 

diverse settings. Given that this theory was exclusively 

developed in the context of the western world, the current 

study seeks to examine its relevance and validity in a non-

western context such as Ghana. The following research 

questions guided the study. 

To what extent do pupils’ personal characteristics predict 

their achievement in English language and mathematics? 

To what extent are pupils’ achievement in English 

language and mathematics predicted by their microsystem? 

How much of variance in English language and 

mathematics achievement can be explained by pupils’ 

macrosystem? 
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2. Method 

The study population comprised primary school pupils 

from all the 16 regions in Ghana (currently there are 16 

regions following the demarcation of certain regions) though 

the target population was primary grades 3 (P3) and 6 (P6) 

pupils. A total of 19,458 P3 and 17,447 P6 pupils from 548 

schools were involved in the study. Participating schools 

were selected using stratified random sampling. Schools were 

stratified by region and sorted by district, locality (urban or 

rural), school type (public or private), and finally enrolment 

size. A total of 55 schools were randomly sampled with equal 

probability from each region except Ashanti and Northern 

regions where 54 schools each were selected because a 

school from each of these 2 regions was not in session at the 

time of administering the test. Alpha values of 0.89 and 0.84 

were achieved respectively for P6 mathematics and English 

language tests while 0.82 and 0.84 were obtained for P3 

mathematics and English language tests. According to the 

GNEA (2013) technical report, all scripts of participating 

pupils were duly returned ensuring a 100% return rate. 

2.1. Variables  

2.1.1. Independent Variables 

Two variables explored under personal characteristics are 

pupils’ gender and age. According to the Bioecological 

Model of Human Development, the personal characteristics 

(e.g. gender, age) individuals bring with them into any social 

situation may influence their levels of achievement of 

outcomes of interest such as school work. The differential 

treatment of children based on their gender and age is 

thought to influence their perceptions of abilities and 

achievements in specific school subjects. 

Microsystem variables explored are the schools and sizes 

of class children interacted in. It is in the microsystem that 

the most direct interactions with social agents such parents 

(including other household members), teachers, peers and 

playmates in school and neighbourhood take place. The 

theory suggests the microsystem is the most significant 

environment or setting for children’s development. 

Macrosystem variables investigated are the entire regions 

(national) and localities (rural, urban, and indeterminate) 

from which schools were sampled. According to the 

Bioecological Model of Human Development, this system 

encompasses any group whose members share values or 

belief systems, resources, hazards, lifestyles, opportunity 

structures, life course options and patterns of social 

interchange. Children’s achievement are thought to be 

influenced by the resources, hazards and opportunities within 

defined macrosystems. The distributions of personal, 

microsystem and macrosystem variables are presented in 

Table 1. 

Table 1. Descriptive information about of personal, microsystem and macrosystem variables. 

Variables 
Personal characteristics Microsystem Macrosystem 

Gender (%) Age (mean) School type (% of pupils) School location (% of pupils) 

Region 
Total sample 

size 
Male Female Public Private 

Class size 

(mean) 
Public Private Urban Rural Unclassified1 

Primary 3 

Ashante 1,787 52.3 47.7 10.7 9.6 10.4 75.1 24.9 34.9 50.4 14.8 

Brong Ahafo 2,045 51.6 48.4 11.0 9.9 10.8 82.7 17.3 37.2 50.5 12.3 

Central 1,462 51.9 48.1 10.7 9.6 10.5 78.9 21.1 16.7 59.2 24.1 

Eastern 1,731 51.5 48.5 10.8 9.7 10.6 76.8 23.2 11.9 69.6 18.5 

Gt. Accra 2,224 46.8 53.2 10.9 9.2 10.3 63.0 37.0 56.2 20.3 23.5 

Northern 1,661 55.2 44.8 10.7 10.7 10.7 93.3 6.7 24.5 70.6 4.9 

Upper East 2,690 53.8 46.2 11.0 9.9 10.9 91.4 8.6 7.0 86.6 6.4 

Upper West 2,489 48.7 51.3 11.4 9.8 11.3 94.0 6.0 11.1 75.7 13.3 

Volta 1,782 53.1 46.9 11.4 10.1 11.1 80.4 19.6 16.5 72.7 10.8 

Western 1,583 52.2 47.8 11.0 10.2 10.8 76.8 23.2 14.7 63.2 22.2 

Total 19,458 51.6 48.4 11.0 9.7 10.7 81.8 18.2 23.0 62.4 14.6 

Primary 6 

Ashante 1,555 50.9 49.1 13.4 12.5 43.7 76.7 23.3 37.1 43.9 19.0 

Brong Ahafo 1,792 50.8 49.2 13.6 13.0 56.8 81.8 18.2 38.6 49.9 11.5 

Central 1,466 53.8 46.2 13.6 12.7 36.9 80.2 19.8 18.8 55.7 25.5 

Eastern 1,559 51.9 48.1 13.7 12.7 39.7 77.2 22.8 12.8 68.4 18.7 

Gt. Accra 2,145 46.5 53.5 13.5 12.2 54.6 61.9 38.1 60.1 17.2 22.7 

Northern 1,521 55.9 44.1 13.7 13.7 49.4 96.7 3.3 27.7 67.8 4.5 

Upper East 2,246 51.1 48.9 14.1 12.9 58.2 92.2 7.8 8.9 84.3 6.8 

Upper West 2,128 49.7 50.3 14.2 12.7 59.1 93.6 6.4 13.9 73.6 12.5 

Volta 1,609 52.6 47.4 14.1 13.2 42.1 78.4 21.6 15.4 74.5 10.2 

Western 1,426 52.7 47.3 13.5 12.8 36.2 74.8 25.2 15.1 58.8 26.1 

Total 17,447 51.3 48.7 51.3 48.7 48.9 81.5 18.5 25.3 59.4 15.3 

1 at the time of collecting the data, some localities were yet to be designated as either rural or urban by the Government of Ghana (GNEA, 2013). 

2.1.2. Dependent Variables 

The dependent variables are English language and 

mathematics achievement scores for Ghanaian P3 and P6 

pupils in a National Education Assessment test conducted in 

2013. The mean achievement of pupils by gender, school 

type and school location are presented in Table 2. 
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Table 2. Mean achievement of pupils by gender, school type and school location. 

Subject/ Region 
Person characteristics Microsystem Macrosystem 

Gender (mean achievement) School type (mean achievement) School location (mean achievement) 

 Male Female Private Public Urban Rural Unclassified1 

P3 

English language 12.77 12.98 18.92 11.51 15.86 11.56 13.69 

Mathematics 12.10 11.99 16.13 11.13 13.99 11.19 12.58 

P6 

English language 19.15 19.24 26.94 17.43 24.00 16.79 20.51 

Mathematics 15.43 14.89 18.32 14.45 17.07 14.25 15.56 

1 at the time of collecting the data, some localities were yet to be designated as either rural or urban by the government of Ghana (GNEA, 2013). 

From the data in Table 2, the mean mathematics 

achievement difference between primary 3 boys [M = 12.10; 

SD = 5.36] and girls [M = 11.99; SD = 5.44; t (19391) = 1.41, 

p =.16, two tailed] was statistically insignificant. Likewise, 

the mean English language achievement difference for boys 

[M = 12.77; SD = 6.35] and girls [M = 12.98; SD = 6.56; t 

(19221) = -2.23, p = .03, two tailed] was statistically 

insignificant. For the primary 6 data, there was a statistically 

significant difference in the mean mathematics achievement 

for boys [M = 15.48; SD = 5.07] and girls [M = 14.89; SD = 

4.94; t (17428) = -7.21, p = .00, two tailed]. On the contrary, 

the mean English language achievement between boys [M = 

19.15; SD = 8.58] and girls [M = 19.24; SD = 8.70; t (17428) 

= .62, p = .54, two tailed) was statistically insignificant. 

The difference in mean mathematics achievement for P3 

children who attended private schools [M = 16.13; SD = 5.86] 

and public schools [M = 11.51; SD = 5.50; t (4669) = 47.40, 

p = .00, two-tailed] was statistically significant. The mean 

achievement difference in English language for children who 

attended private schools [M = 18.92; SD = 6.91] and public 

schools [M = 11.51; SD = 5.50; t (4589) = 59.79, p = .00, 

two-tailed] was statistically significant. For P6 mathematics 

achievement, the difference in the mean score for children 

who attended private schools [M = 18.32; SD = 5.37] and 

public schools [M = 14.45; SD = 4.64; t (4374) = -37.892, p 

= .00, two-tailed] was statistically significant. The mean 

achievement difference in English language for children who 

attended private schools [M = 26.94; SD = 7.83] and public 

schools [M = 17.43; SD = 7.81; t (17445) = -62.41, p = .00, 

two-tailed] was statistically significant. 

One-way ANOVA test was applied to compare the mean 

achievements for pupils from rural, urban and unclassified 

localities. For the primary 3 sample, the mean mathematics 

achievement differences among rural [M = 11.19; SD = 4.97], 

urban [M = 13.99; SD = 5.91] and unclassified localities [M 

= 12.58; SD = 5.44; F (2, 19455) = 483, p =.00, two tailed] 

were statistically significant. Similarly, the mean English 

language achievement differences for rural [M = 11.56; SD = 

5.64], urban [M = 15.86; SD = 7.25] and unclassified 

localities [M = 13.69; SD = 6.65; F (2, 19455) = 818, p = .00, 

two tailed] were statistically significant. For the primary 6 

sample, the mean mathematics achievement differences 

among rural [M = 14.25; SD = 4.67], urban [M = 17.07; SD 

= 5.28] and unclassified localities [M = 15.56; SD = 4.94; F 

(2, 17444) = 528, p =.00, two tailed] were statistically 

significant. Similarly, the mean English language 

achievement difference for rural [M = 16.79; SD = 7.51], 

urban [M = 24.00; SD = 8.88] and unclassified localities [M 

= 20.51; SD = 8.70; F (2, 17444) = 1278, p = .00, two tailed] 

were statistically significant. 

2.2. Data Analysis Procedure 

The data was analysed using hierarchical (sequential) 

regression to find how well the personal, micro and macro 

system characteristics are able to predict pupils’ learning 

outcomes. Preliminary analyses were conducted to ensure no 

violation of the assumptions of normality, linearity, 

multicollinearity and homoscedasticity. The independent 

variables were entered into the model based on the concepts 

of the theory under examination. Sequentially, person 

(gender and age), microsystem (school and class size) and 

macrosystem (school location and region) variables were 

entered in the model as 2
nd

, 3
rd

 and 4
th

 blocks respectively 

after controlling for district type as block 1. The results 

obtained for the two subjects at both grade levels are 

presented from Tables 3 to 6. 

Table 3. Hierarchical multiple regression for P3 English language achievement. 

Independent Variables 
Standardized Coefficients Correlation coefficients 

(part) 
% explained R2 R2 change 

% in R2 

change Beta Sig. 

Controlled variables 

District type -.262 .000 -.262 6.86 .068 .068 - 

Personal variables 

Pupils gender -.007 .167 -.007 0.00 
.104 .036 3.6 

Pupil age -.191 .000 -.189 3.57 

Microsystem variables 

School .383 .000 .360 12.96 
.238 .134 13.4 

Class size .085 .000 .085 0.72 

Macrosystem variables 
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Independent Variables 
Standardized Coefficients Correlation coefficients 

(part) 
% explained R2 R2 change 

% in R2 

change Beta Sig. 

School location .067 .000 .062 0.38 
.245 .007 0.7 

Region -.052 .000 -.048 0.49 

Table 4. Hierarchical multiple regression for P3 mathematics achievement. 

Independent 

Variables 

Standardized 

Coefficients Correlation coefficients (part) % explained R2 R2 change 
% in R2 

change 
Beta Sig. 

Controlled variables 

District type -.217 .000 -.217 4.71 .047 .047 - 

Personal variables 

Pupils gender -.023 .001 -.023 0.05 
.055 .008 0.8 

Pupil age -.088 .000 -.087 0.76 

Microsystem variables 

School .326 .000 .306 9.36 
.150 .095 9.5 

Class size .056 .000 .056 0.31 

Macrosystem variables 

School location .049 .000 .046 0.21 
.154 .004 0.4 

Region -.039 .000 -.036 0.13 

Table 5. Hierarchical multiple regression for P6 English language achievement. 

Independent 

Variables 

Standardized 

Coefficients 
Correlation coefficients 

(part) 
% explained R2 R2 change 

% in R2 

change 
Beta Sig. 

Controlled variables 

District type -.313 .000 -.313 9.80 .098 .098 - 

Personal variables 

Pupils gender -.028 .000 -.028 0.08 
.157 .059 5.9 

Pupil age -.247 .000 -.243 5.90 

Microsystem variables 

School .304 .000 .286 8.18 
.284 .127 12.7 

Class size .178 .000 .178 3.17 

Macrosystem variables 

School location .244 .000 .208 4.33 
.327 .044 4.3 

Region .045 .000 .042 0.18 

Table 6. Hierarchical multiple regression for P6 mathematics achievement. 

Independent 

Variables 

Standardized Coefficients Correlation coefficients 

(part) 
% explained R2 R2 change 

% in R2 

change Beta Sig. 

Controlled variables 

District type -.217 .000 -.217 4.70 .047 .047 - 

Personal variables 

Pupils gender -.078 .000 -.077 0.59 
.082 .034 3.4 

Pupil age -.178 .000 -.175 3.06 

Microsystem variables 

School .230 .000 .215 4.62 
.142 .060 6.0 

Class size .116 .000 .116 1.35 

Macrosystem variables 

School location .159 .000 .135 1.82 
.160 .018 1.8 

Region .020 .012 .019 0.04 

 

3. Results 

The results indicated that pupils’ learning outcomes were 

predicted by aspects of their personal, micro and macro 

system characteristics. Each of the variables made a 

statistically significant contribution to pupils learning 

outcomes at p < .001 except gender (P3 English language 

achievement) and region (P6 mathematics achievement). For 

P3 English language achievement, the ANOVA table 

indicated that the model as a whole (including all blocks of 

variables) was significant (F (7, 19315) = 893.68, p < .001). 

The model for P3 mathematics achievement from all the 

blocks of variables was also significant (F (7, 19315) = 

500.87, p < .001). For P6 English language achievement, the 

ANOVA table indicated that the model as a whole was 

significant (F (7, 14749) = 1025.99, p < .001). The statistics 

for P6 mathematics achievement also indicated that the 

model from all the blocks of variables was significant (F (7, 

14749) = 402.50, p < .001). 

Person, microsystem and macrosystem variables 

respectively predicted 3.6%, 13.4% and 0.7% of the variances 
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in P3 English language achievement. Similarly, person, 

microsystem and macrosystem variables respectively predicted 

0.8%, 9.5% and 0.4% of the variances in P3 mathematics 

achievement. For the P6 sample, person, microsystem and 

macrosystem variables respectively predicted 5.9%, 12.7% and 

4.3% of the variances in English language achievement. 

Correspondingly, person, microsystem and macrosystem 

variables predicted 3.4%, 6.0% and 1.8% of the variances in 

P6 mathematics achievement. Consistently, the results 

revealed that the contributions from pupils’ microsystem was 

largest for both subjects and grade levels. Schools made the 

strongest unique contribution to explaining achievement levels 

in both subjects at grade levels when the variance explained by 

all other variables in the model was controlled for. The degree 

of impact of personal characteristics and macrosystem varied 

across school subjects and grade levels. For instance, personal 

characteristics of children made the most impact (5.9%) on P6 

English language achievement and least (0.8%) on P3 

mathematics achievement. The impact of pupils’ macrosystem 

was largest (4.3%) for P6 English language achievement and 

least (0.4%) for P3 mathematics achievement. The variations 

in the levels of impact of personal characteristics, micro and 

macro systems on pupils’ achievement signals that the effect of 

specific variables are moderated, to an extent, by the operation 

of others. Though most of the variables made statistically 

significant contributions to achievement, not all are of practical 

significance as evidenced by the share of the percentage 

explained of the dependent variable attributed to specific 

variables. Typical examples are the impacts of pupils’ gender 

and regions which were consistently less than 1% across both 

subjects and grade levels. Pupils’ age made both statistical and 

practical significance to achievement variances across subjects 

and grade levels. 

4. Discussion 

Consistent with the theory, pupils’ characteristics (age and 

gender) predicted their levels of achievement to a certain 

degree. However, gender was not a good predictor of 

variances in achievement in school subjects in general. There 

are more similarities in achievement between genders than 

differences as evidenced by the t-test analysis. The triviality 

of pupils’ gender to predict achievement appears to contest 

the theory’s position that outcomes of interests are gender-

dependent. Nonetheless, this finding is comprehensible. 

Increasingly, boys and girls are being socialized in ways that 

offer them equal teaching and learning opportunities both at 

home and schools as required by national and international 

policies and goals ([50, 51, 52, 22]). Specifically, SDG 4 

mandates countries to provide equal learning opportunities 

for all children regardless of gender. It may be the case 

therefore, that significant gender differences in achievement 

may be the result of variations in ethno-cultural 

characteristics and other context-specific factors ([53]). 

These ethno-cultural and context specific factors include the 

expectations and roles expected of male and female 

population of a country and not necessarily sex-specific 

capabilities (or lack thereof) in school subjects. 

Pupils’ age contributed significantly to achievement in 

both subjects and grade levels. The negative impact of pupils’ 

age on achievement in both subjects suggested that on 

average, relatively younger children outperformed the 

relatively older pupils. As evidenced in Tables 1 and 2, the 

mean achievements of the averagely younger children from 

private schools were significantly higher than those from the 

averagely older children from public schools. Available 

evidence across different contexts suggest that private 

schools are better resourced and supervised than public 

schools ([54, 55]). The availability and effective use of these 

educational and social resources by pupils from private 

schools (which promote quality proximal processes) mitigate 

the disadvantages associated with their younger age or 

“Piagetian” abilities. Consistent with the theory, pupils’ age 

predicted learning outcomes but its predictive power was 

influenced by quantity and quality of other factors 

particularly within their microsystems. 

The microsystem children interacted in was found to be 

the most important predictor of achievement in school 

subjects as evidenced by the unique contribution of schools. 

Unambiguously, the theory posits that the microsystem (e.g. 

school) is the most significant environment in which the 

developing person spends a good deal of time engaging in 

activities and interactions ([20, 1]). The consistency of the 

microsystem (with emphasis on schools) as the most 

important environment gives credence to the notion that in 

Ghana and other countries in Sub-Sahara Africa, schools 

contribute most to pupils’ learning outcomes than other pupil 

and community characteristics ([43, 56, 6]). The finding 

suggests that when schools are adequately resourced and 

teaching and learning activities effectively supervised, they 

can significantly offset some of the personal and household 

socio-economic disadvantages children bring to school ([6]). 

It behoves governments, schools and teachers to provide 

stable, friendly and productive school climates that benefit all 

children from diverse backgrounds as proposed by national 

and international policies and protocols ([22, 50]). 

The macrosystem also contributed to pupils’ learning 

outcomes by serving as psychological environments in which 

schools (microsystem) and pupils (person) operated. 

Although not of practical significance, yet the negative 

impact of regions on P3 English language and mathematics 

achievement suggested that some prevailing conditions in the 

regions were not conducive for effective teaching and 

learning. In other contexts (emphasis P6 English language) 

macrosystem variables predicted approximately 4% of the 

variances in achievement recorded. Cumulatively, the 

unequal dynamics of socio-economic, educational and 

cultural values within specific regions and localities 

influenced pupils’ learning and learning outcomes at varying 

degrees. This is true to the extent that the economic 

development and employment opportunities in specific 

geographical areas (e.g. available employment opportunities) 

directly have impact on the SES of parents which 

correspondingly affect the welfare of children. Consistent 
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with prior study findings (e.g. [15, 42, 56]), the results 

confirm that pupils’ academic achievements can be predicted 

by the characteristics of the country or geographical location 

from which they are sampled. It is incumbent on government 

and educators to create congenial psychological environment 

within entire educational metropolises, municipals and 

districts for effective teaching and learning to flourish in 

schools and homes. 

5. Conclusion 

The study examined the effectiveness of the Bioecological 

Model of Human Development to predict primary school 

pupils’ achievement in a National Education Assessment test 

in Ghana. The characteristics of persons (e.g. gender and 

age), microsystem (schools and class size) and macrosystem 

(school localities and regions) predicted achievement in 

school subjects at varying degrees. Cumulatively, the 6 

independent variables predicted 17.7% and 10.7% of the 

variances in P3 English language and mathematics 

achievement respectively while 22.9% and 11.3% of the 

variances in P6 English language and mathematics 

achievement were predicted by the same number of 

independent variables. Differences in pupils’ gender was not 

of practical importance for the variances in achievement in 

both subjects under focus and any differences may be due to 

variations in ethno-cultural characteristics and other context-

specific factors. Nonetheless, all children regardless of 

gender and socio-economic backgrounds, should be given 

equal opportunities to teaching and learning activities. 

Likewise, the chronological age of pupils was not a sufficient 

guarantee for school success but it is rather influenced by 

what goes on in their microsystems (e.g. schools) and their 

socio-economic backgrounds (e.g. school location). It is 

therefore recommended that children are sent to schools at 

the right age while at the same time providing them with the 

required resources to support effective teaching and learning. 

Interactions within children’s microsystem significantly 

mattered for their achievement levels in school subjects 

which, without a glitch, aligns with the theory under focus. It 

is therefore imperative that teachers, parents, guardians and 

stakeholders provide optimum opportunities at schools and 

homes to facilitate effective teaching and learning at all times. 

Ensuring this will not only improve school performance but 

also create better opportunities for pupils to develop their 

potentials for personal and national development. Moreover, 

resourcing school communities with the required educational 

and social amenities is proven to favourably predict 

children’s learning outcomes. Consistent with the theoretical 

model, the results suggested that variables linked to persons, 

schools and localities actually predict pupils’ academic 

achievement at different levels of statistical and practical 

importance. Critically, the percentage contributions from 

each of the variables examined provides empirical evidence 

to stakeholders in identifying critical areas to consider in 

finding solutions to the persistent abysmal academic 

achievement among primary school children. 

6. Recommendations 

The findings from the study provide strong evidence of the 

relevance of the theoretical model for curriculum 

development and implementation in the Ghanaian context. 

Learner characteristics and environmental dynamics are 

critical determinants of curriculum making. Since learners 

are considered as the final consumers of any educational 

programme and the reason for its construction, such 

programmes must be constructed taking into consideration 

learner characteristics and the systems or the home, school 

and larger societal environments within which they operate. 

It is thus expected that any productive curriculum 

development venture commences with a robust situational 

analysis activity which critically assesses learner, teacher and 

environmental factors that may impinge on teaching and 

learning or have implications for curriculum enactment. 

Undertaking this exercise will facilitate the initiation of 

measures or interventions to mitigate any negative effects on 

the learner or facilitate interactions that would ultimately 

promote learner outcomes on the other hand. 

In this regard, policies aimed at improving the quantity and 

quality of teaching and learning in schools must be 

prioritized. Guided by this study and model, educational 

policy makers, teachers, parents and learners should be 

brought up to speed on the crucial roles the dynamics in the 

socio-cultural environment in the home and school play in 

promoting learning and influencing learning outcomes. 
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