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Abstract: This study examined the role that input, process factors and school context play in the effectiveness of Junior 

High School education in the Central Region of Ghana. Descriptive survey design was employed in the conduct of the study. 

The target population for this study was made up of public and private JHSs in all the 20 Metropolitan/Municipal/District 

Assemblies in the Central Region. Proportionate stratified random sampling was employed to sample 126 head teachers for the 

study. Questionnaire and performance data sheet were used for data collection. The data were analysed using the partial least 

square and multi-group structural equation modelling approach. The study result revealed that input, process factors and school 

context played a significant role in the effectiveness of junior high school education in Ghana. The results showed that there is 

a significant indirect effect of input factors on output/outcome through process factors, indicating that process factors 

significantly mediated the relationship between input factors and outcome. The multi group analysis revealed a statistically 

significant difference between the indirect effect for the urban and rural schools. Similarly, a significant indirect effect of input 

factors on output/outcome through process factors for both public and private schools was found. The study concluded that the 

existence of just input factors is not enough to improve academic achievement of learners. It was recommended that Ghana 

Education Service and heads of school should not focus only on providing input factors but also process factors in schools to 

improve academic performance of learners. 
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1. Introduction 

Education in Ghana, more especially, at the basic level, 

has witnessed a relatively unsatisfactory 

performance/outcome in academic performance. According 

to available records, in the last ten years (2007-2016), out 

of over 3,669,138 Basic Education Certificate Examination 

(BECE) candidates who took that examination 1,562,270 

(43%) of them failed to make the required grades of 

aggregate 30 and below for progression to a secondary, 

technical or vocational school. The Ghana News Agency 

(GNA) reported on some results of some selected schools in 

the Central Region and indicated that six schools in the 

Assin Central Municipality of the Central Region recorded 

zero percent in the 2015 Basic Education Certificate 

Examinations (BECE). The then Municipal Director of 

Education of the area, in an interview with the Ghana News 

Agency at Assin Fosu said that out of the 148 candidates 

including 78 females who sat for the examination in the six 

schools, none qualified to be placed in a Senior High, 

Technical or Vocational School [20]. Similarly, in 2017, a 

total of 36, 849 candidates (8%) across the country were not 

placed into senior high school because they scored a grade 

9 in either English or Mathematics [5]. As a result of the 

failure, the Ministry of Education (MOE) and Ghana 

Education Service (GES) instituted a re-sit policy for those 

who failed the BECE [34]. According to literature, several 

factors lead to such students’ failure and among these 



2 Regina Mawusi Nugba et al.:  Role of Input, Process Factors and School Context on the Effectiveness of Junior  

High School Education in the Central Region of Ghana 

include school related factors such as lack of teaching and 

learning resources [37, 13], teacher related factors including 

absenteeism, lateness to school, unsavory remarks about 

student’s performance, and poor method of teaching, [25] 

and also parental factors. A study conducted by [14] 

revealed that the inability of parents to provide the basic 

needs of students, attend Parent Teacher Association (PTA) 

meetings and poor interaction with their children’s teachers 

among others are some of the causes of low academic 

performance of some public schools in Ghana. Inability to 

provide basic school needs like textbooks, supplementary 

readers, in some cases food to eat before coming to school, 

and non-provision of school uniforms among others, have 

ripple effects on the child’s performance. 

If as a country, we fail to arrest this situation early enough, 

education in the country will lose it credibility ultimately. 

Contextual factors, particularly location of a school in 

rural or urban setting function differently for different 

members of the school community. For example, teachers’ 

perceptions of school context tend to be more sensitive to 

classroom-level factors such as classroom management and 

student behavioural issues, while students tend to be more 

sensitive to school-level factors such as student-staff 

relationships and principal turnover [35]. The nature of 

school context such as school location and type (which is 

the primary consideration in this study) has an impact on 

child learning [8, 16]. Schools in different contexts differ in 

terms of the resources available for teaching and learning 

such as libraries, children’s services, and well-educated and 

successful adult role models for children [8, 27, 41]. In 

Ghana, schools in different locations (i.e., urban and rural) 

and schools which are either public or private also differ in 

terms of resources available for teaching and learning. As a 

result, children in different schools tend to have different 

competency levels, attitudes and behaviours, due to 

different school environments and conditions [12]. 

Therefore, the context in which a school is situated can be a 

source of motivation, aspiration and a facilitator of direct 

interactions in learning [24, 7] or it can also be a 

demotivation. Several sources of literature [15, 2, 36] 

support the assertion that school children in the urban 

setting have better access to quality education compared to 

those in the rural setting. The resulting factors could be 

attributed to challenges like the inability of the government 

to deploy teachers to rural schools [43]. Interestingly, while 

there are surplus teachers in urban schools, teaching posts 

in rural schools tend to remain vacant [10]. Also, there are 

unequal distribution of input factors such as teaching and 

learning materials, as well as textbook ratio in the different 

context. 

One important process factor is time-on-task (or engaged 

learning time). It refers to the amount of allocated 

instructional time during which students are actually 

engaged in learning. In Ghana, at the basic level, the 

timetable is the same across the country but time-on-task 

may vary from classroom to classroom. Classroom 

instruction is considered to be of higher quality when time-

on-task is maximized [31]. Huge between-school 

differences in the delivery of intended time are relatively 

rare in such systems, since reasonably effective 

administrative mechanisms regulate and monitor school 

compliance in the provision of instructional time. The main 

policy challenge becomes how to improve the quality of 

classroom time for a specified time quantity. In the Third 

developing World, by contrast, studies examining 

educational quality in general, and the delivery and 

management of instructional time in particular, are much 

more limited [31]. 

Furthermore, Fuller, B. et al claim that instructional time 

is one pertinent process factors in addition to teacher 

quality and textbook availability [19], in which consistent 

achievement effects are obtained. Their review of fourteen 

less developed countries (LDC) based studies involving 

instructional time identified positive relationship with 

academic achievement in twelve of them. Many studies of 

education systems in developing countries underscore the 

aforementioned distinction between time-quantity and time-

quality. In short, the optimisation of instructional time may 

be as important for pupil achievement in LDCs, as the 

quantity of available time [28, 40]. 

It has been observed that the actual teaching and learning 

time is often affected by weather conditions and the 

unattractiveness of the school facilities, particularly in the 

rural areas [17]. In Ghana, many of the schools in deprived 

parts of the country have no proper school buildings. For 

example, some schools are still under trees, while a large 

number of school buildings have leaking roofs and other 

impediments [39] in rural setting. There are obvious 

disparities in the provision of facilities, such as classrooms, 

and teaching and learning materials (TLMs) for basic 

schools based on location in the country. The most felt 

disparity in terms of urban and rural education is the 

infrastructural deficit in the rural schools. Pupils in the 

urban areas have many advantages over those in the rural 

areas in terms of infrastructure, teacher deployment, TLMs 

and other learning resources, including libraries, computers 

and access to the internet. It is worthy of note that students 

in the cities are being exposed to many social and 

environmental events that enrich and make their life far 

better than the rural students as part of their experiences 

which contribute to the depth of their knowledge and 

academic performance [33]. Rural schools, on the other 

hand, are often characterised by inadequate number of 

teachers as well as, in some cases, teachers who have not 

received professional training), and poor classroom 

structures. For the schools under trees, it becomes 

impossible to have lessons during the rainy seasons and bad 

weather. Some rural students study under very dilapidated 

structures and as a result teacher deployment to such 

schools is difficult. In a news report, the Upper East 

Regional Directorate of the Ghana Education Service (GES) 

expressed worry at the alarming number of schools under 

trees and those in dilapidated conditions [33]. 

In most schools in the rural areas, a cloud forming in 
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the sky is a threat to academic work because the schools 

have to be closed for the safety of the teachers and pupils. 

The situation causes these schools to lag behind in 

teaching and learning especially during the rainy season. 

Additionally, external distraction of pupils' attention is 

very high when classes are held under trees as practiced in 

a number of rural schools. Another challenge associated 

with holding classes under trees is the size of the 

chalkboard. The mobile chalkboards are usually very 

small in dimension, hence cannot contain enough 

illustrations; not to talk of the display of teaching learning 

materials (TLMs). With respect to teacher quality, 

according to [33], 71.1% of teachers at the JHS level in 

both public and private schools were trained with 28.9% 

untrained. The percentage of trained teachers in public 

JHS schools stood at 89.6% while that of the private JHSs 

is 18.7%. However, the private school pupils generally 

tend to perform better than the public schools in the BECE 

over the years. 

1.1. Educational Production Function 

This study is premised on the theory of education 

production function (EPF) by [6] which views education 

sector as an industry that uses a variety of inputs and 

processes to maximise output [23]. Education production 

function theory takes schools as enterprises in which children 

serve as “raw materials" with which other factors/inputs are 

combined through a given process or technology to produce 

certain outputs (products) [23]. 

The first factor of this study is the context factor. This 

refers to the setting in which a school is located, including 

conditions within which the school operates which in one 

way or the other tend to affect the operation of the school 

system. In Ghana, the context can be defined as urban and 

rural. Geographically, the schools are put into urban and 

rural schools. Also, the schools are classified into category 

under the context and it is made up of public and private 

schools for this study. Of course, this context does not make 

up educational institutions to fully function to give the 

expected outcome educational institutions. The second 

factor is inputs. The input factors are those inputs that the 

school has control over. In this study, they include class 

size, availability of teaching-learning materials, 

infrastructure including appropriate pieces of furniture, and 

adequacy of pupil-textbook ratio. This study examined 

these inputs to establish their relationship with educational 

outcomes (student performance at the BECE level) in 

urban, rural, public and private junior high schools in the 

Central Region of Ghana. 

Similarly, availability of these inputs in schools cannot 

produce the expected result without the function of process 

factors. Take for example, an urban school with sufficient 

textbooks available but without a teacher to do the teaching; 

this is similar to a school with insufficient textbooks but 

teachers are available to teach. Thus, process factors 

provide a catalyst role in the outcome. There is the 

relevance of process factors. The process factors for this 

study are teacher use of instructional time in the classroom, 

level of parental and community involvement, type of 

leadership provided, and curriculum coverage in the 

classroom. These factors tend to, generally, have some 

influence on students’ performance. They were, therefore, 

considered in this study as to how they affect students’ 

performance in the BECE. All these factors, namely 

context, input, and processes interact to produce the 

outcome of education in terms of student’s performance. 

Applying education production function theory as 

expressed by [6] to the study of the effectiveness of junior 

high school education in terms of contexts, input, and process 

factors as well as the resulting outcome (performance) in the 

Central Region of Ghana, the equation takes the following 

form: 

A = ƒ(X1(1)… X1(4), X2(1)… X2(5), X3(1)…. X3(4))  

where 

A = students’ academic achievement (outcome; 

performance in BECE) 

X1 = contexts (X1(1) = urban, X1(2) = rural, X1(3) = public 

and X1(4) = private) 

X2 = input factors (X2(1) = class size, X2(2) = availability of 

teaching-learning materials, 

X2(3) = infrastructure (appropriate pieces of furniture), X2(4) 

= adequacy of pupil-textbook ratio) 

X3 = process factors (i.e., X3(1) = teacher use of 

instructional time, X3(2) = level of parental and community 

involvement, X3(3) = type of leadership, X3(4) = curriculum 

completion rate by teachers. 

This means that the outcome of education in terms of 

student performance at the end of the three-years JHS 

programme is a function of the combination of various 

factors, namely context, input, and process. 

Based on the proposed interaction among the input, 

process, and context variables, this study developed a model 

which was tested. The model (see Figure 1) has two 

exogenous constructs that are context and input, and two 

endogenous constructs which are process and outcome The 

input is measured by means of multiple indicators which are 

class size (CS), teaching and learning materials (TLMs), 

infrastructure (INFRA), parental support (PS) and pupil 

textbook ratio (TBS). The process factors serve as a 

mediating variable between the input and the outcome. In 

terms of the context, it was looked at in terms of rural and 

urban setting of the schools and type of school, whether 

private or public. 

1.2. The Objectives of the Study 

This study was guided by two objectives namely; 

1. to examine the mediating role of process factors in the 

relationship between input factors and outcome variable 

while holding context constant, and 

2. to describe the extent to which schools in the different 

contexts (urban, rural, public and private) differ in 

outcome performance in the BECE using the input and 
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process factors as constant. 

Research Hypotheses 

The following hypotheses guided the conduct of the study: 

H0 1: Process factors will not significantly mediate the 

effect of input factors on the outcome of BECE holding 

context constant. 

HA 1: Process factors will significantly mediate the effect 

of input factors on the outcome of BECE. 

H0 2: The outcome of the proposed model will not 

significantly differ in outcome in terms of school type (public 

and private) and school location (urban and rural) all other 

things being equal. 

HA 2: The outcome of the proposed model will significantly 

differ in terms of school type (public and private) and school 

location (urban and rural) all other things being equal. 

 

Figure 1. Proposed Model. 

2. Research Methods 

2.1. Design 

Exploratory Cross-sectional descriptive survey design was 

used to carry out the study. This design was appropriate for 

this study because the study sought to gather information 

from public and private JHS and with regard to context, 

input, process and output factors of the schools as they were, 

without any form of manipulation. Descriptive studies may 

be pre-cursors to future research because they can be helpful 

in identifying variables that can be tested. Limitations of this 

research design include inability to measure the incidence, 

difficult to make a causal inference and also unable to 

investigate the temporal relation between outcomes and risk 

factors. 

2.2. Population 

The target population for this study was made up of public 

and private JHSs in all the 20 

Metropolitan/Municipal/District Assemblies in the Central 

Region. There were 1,871 junior high schools in the 20 

Metropolitan, Municipal and Districts Assemblies (MMDAS) 

in Central Region made up of 1,190 (63.60%) public and 681 

(36.40%) private schools (EMIS, 2016). The accessible 

population was made up of JHSs in 6 district assemblies 

(30%) and their head teachers in the region selected based on 

their academic achievement ranking in the core subjects in 

the 2015/2016 BECE in the region. Two (2) of the districts 

each were selected based on the ranking from the top, middle 

and bottom purposively to be the accessible population. 

2.3. Sampling Procedures 

Six districts with a total of 420 JHSs were selected. The 

details of the number of JHSs in each of the six selected 

MMDAS are as follows: (1) Upper Denkyira West District - 

47; (2) Upper Denkyira East Municipal – 68; (3) 

Ajumako/Enyan/Essiam District – 101; (4) 

Twifo/Heman/Lower Denkyira District - 71; (5) Effutu 

Municipal District – 47; and (6) Agona East District – 86. To 

determine the sample size in terms of schools for the study, 

proportionate stratified random sampling was used to ensure 

that the proportion of each stratification variable (private 

urban, private rural, public urban and public rural) in the 

sample reflects their proportion in the accessible population. 
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A total sample size of 1260 was used for the study and they 

were sampled from 420 schools within Central Region. 

2.4. Data Collection Instrument 

Data were collected from two sources, the primary source 

and the secondary source. The primary data for the study 

were collected using a questionnaire. The secondary data 

were the performances of students in BECE (2014-2018) in 

English, Mathematics and Science. With this, the proportion 

of students who passed successfully in the BECE was 

obtained. This was used as a measure of output. The passing 

rate was determined using grades 1 to 5. This, therefore, 

implies that students obtaining at most a Grade 5 or better in 

six subjects including English Language and Mathematics 

were considered to have passed the BECE successfully. This 

actually translates into aggregates 6 to 30 for a pass. 

With reference to the primary data, a thirty-six-item 

questionnaire was constructed and validated using related 

literature. The questionnaire was made up of three sections. 

Section A covered head teacher’s demographic data such as 

gender, age, highest academic qualification, experience and 

school type, and location (rural or urban) among others. 

Section B gathered information on the essential input factors 

in the schools; that is, student-textbook ratio, instructional 

materials, infrastructure, parental support and adequacy of 

student-textbook ratio. The Section C focused on process 

factors that are relevant in promoting quality education in the 

schools including use of instructional time, level of parental 

and community involvement and school leadership. The 

selected head teachers responded to the thirty-six items. 

2.5. Validity and Reliability 

A confirmatory factor analysis was performed using the 

Structural Equation Modelling (Analysis of Moment 

Structures, AMOS) to validate the questionnaire [21]. The 

results of this analysis were used to determine what items 

should be included and excluded as measures of the various 

constructs such as input factors and process factors. The 

items which measured the context factors are categorical and 

did not require validation. From the results of the factor 

analysis, items with factor loadings of .512 and above were 

considered appropriate and maintained as recommended by 

[32]. This means the items accounted for a minimum of 26% 

(percentage value for square of .512) variance in the factor. 

Evidence on the construct validity of the questionnaire was 

determined by estimating the convergent and discriminant 

validity using the variances of the items and the average 

variance extracted (AVE). The AVE was used to determine the 

convergent validity. An AVE coefficient of .50 or above was 

used as the cut-off. A coefficient within this range confirms 

convergent validity [18]. In order to determine discriminant 

validity, the square root of the AVE value of each construct 

was computed. Values larger than the inter-dimensional 

correlation value were considered to be evidence of 

discriminant validity [18]. 

To determine the reliability of the items on the 

questionnaire, Cronbach Alpha (α) was used to estimate the 

internal consistency of the sub-sections of the instruments. 

An alpha value of .70 or above was considered appropriate 

[26]. The reliability coefficients of the scales of the 

instrument ranged from .72 to .89. Generally, these 

coefficients were good indicators of internal consistency, 

since they were not below .70. 

2.6. Data Collection Procedure 

Permission was sought from the Regional Education 

Director while University of Cape Coast, Institutional 

Review Board (IRB) gave ethical clearance for the study. The 

questionnaires used to collect data for the study were 

delivered by hand to the head teacher respondents in the 

sampled schools. Data on student performance were also 

gathered from the records of the selected head teachers Four 

working weeks interval were given for the completion of the 

questionnaires. Five (5) M. Phil (Measurement and 

Evaluation) students assisted in the data collection. 

2.7. Data Processing and Analysis 

Hypothesis 1 was tested using the Partial Least Square (PLS) 

approach to SEM because parameter estimation efficiency of 

PLS-SEM delivers high levels of statistical power compared 

with covariance-based SEM (CB-SEM). Consequently, PLS-

SEM better identifies population relationships and it is also 

better suited for exploratory research purposes – a feature that is 

further supported by the method’s less restrictive requirements 

in terms of model setups, model complexity, and data 

characteristics [22]. 

Hypothesis 2, aimed at testing whether or not the 

predictions in the path model are heterogeneous and also 

whether the evaluations of variables in the model would yield 

significant different predictions in terms of school type 

(public and private) and school location (urban and rural). 

Based on the purposes, SEM-multi group analysis was 

conducted to compare parameters (path coefficients) between 

groups of data. In such an instance, [22] assumed that there is 

categorical moderator variable (in this case school type and 

school location) that influences the relationships in the path 

model. When conducting a multi group analysis, the interest 

is to test the null hypotheses H0 that the path coefficients are 

not significantly different (i.e., P
1
 = P

2
). Thus, the path 

coefficients (P
1
) for group one, say, public school is equal to 

the path coefficients (P
2
) of group two, private school. 

3. Results 

3.1. Hypothesis 1 

The aim of this hypothesis was to determine the effect of 

input factors on output/outcome through a third variable, 

process factors – mediator. The exogenous variable was input 

factor. The endogenous variables were process factors 

(mediator variable) and outcome/output. The Variance 

Inflation Factor (VIFs) of each of the three variables was 

equal to 1, which is less than 5.0. This indicates there was no 
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multicollinearity. 

Table 1 presents the results of path coefficients for inputs 

and process factors on outcome/performance. From Table 1, 

input factor was a significant predictor of output, β = .58, 

Boot 95%CI (.47,.67), with large effect size (f
2
 = 1.23). 

Hence, input factor positively predicted output. This implies 

that for any one standard deviation unit increase in input 

factor, output/outcome would increase by .58. This means 

that as input factors improve, performance – in terms of the 

percentage of students passing would also increase. It was 

also found out that input factors such as class size, teaching 

learning materials, infrastructure, parental support and 

adequacy of pupil-textbook ratio was a significant positive 

predictor of process factor, β = .80, Boot95%CI (0.66, 0.89). 

Input factor explained 64% of the variance in process 

factor (such as teacher use of instructional time, level of 

parental and community involvement, type of leadership and 

curriculum coverage), and the effect was large (f
2
 = 1.8). 

Again, process factor significantly predicted students 

learning outcome, β = .42, Boot95%CI (0.32, 0.52), with 

large effect size (f
2
 = 0.62). Process and input factors jointly 

explained 90% of the variations in students learning 

outcome. Interestingly, all the paths were significant, and 

they contributed to high variances of the endogenous 

variables. The Q
2

s of 0.61 and 0.87 imply that the model has 

predictive relevance for both endogenous variables (process 

and output), since the Q
2

s are greater than 0. It can be said 

that the model has small prediction errors. The path 

coefficients and p-values (in parenthesis) for the model are 

presented in Figure 2. 

 

Figure 2. Path for input, process, and outcome factors. 

Table 1. Path Coefficients for Input and Process on Students Learning Outcome. 

Exogenous  Endogenous β 
Std. 

err 
t-value 

Confidence Interval 
R2 Adj. R2 f2 Q2 

LL UL 

Input factors ---> Process factors 0.802* 0.06 14.35 0.659 0.886 0.643 0.639 1.8 0.61 

Process factors ---> Output 0.415* 0.05 8.22 0.318 0.516 0.901 0.899 0.62  

Input factors ---> Output 0.584* 0.05 11.56 0.473 0.669   1.23 0.87 

*Significant, p < .05. 

The actual mediation test, which comprises the total effect, direct effect, and indirect effect of input is presented in Table 2. 

Table 2. Mediation Test Results. 

 β SE t-value p-value 
Confidence Interval 

Lower Limit Upper Limit 

Total effect of X on Y 0.92* 0.02 44.02 <0.01 0.87 0.95 

Direct effect of X on Y 0.58* 0.05 11.56 <0.01 0.49 0.68 

Indirect effect of X on Y β SE LLCI ULCI 

Process (M) 0.33* 0.05 0.24 0.42 

X- Input factors; Y- Outcome; M – Process factors. *Significant, p < .05. 

As shown in Table 2, there is a significant indirect effect 

of input factors on output/outcome through process factors, 

β = 0.33, Boot95%CI (0.24, 0.42). However, there is a 

reduction in the effect of input on outcome from 0.58 to 

0.33 when the process factor was introduced. This implies 

the mediation was competitive, thus, the presence of 

mediator variable rather competes and decreases the effect 

of input on outcome. This result, generally, could be that 

the process factors were not that efficient. For example, it 

was found that majority of the head teachers (56.8%) 

indicated that only between 50 – 60% of the syllabus was 

taught by the end of the academic year in Form 3. This was 

inadequate to achieve better performance of pupils. In 

addition, it was reported by head teachers that the 

parents/guardians involvement as a factor was not much. 

Thus, parents/guardians do not involve themselves so much 

in school activities, and they do not contribute much to 

school development. 

In sum, following the result of this study, the researchers, 

therefore, accepted the research hypothesis which states 

that: “Process factors will not significantly mediate effect of 

input factors on the outcome (product) BECE”. From the 

results, it can be said that activities that go into process 

factors should be held in high-esteem as far as academic 

performance of pupils are concerned. When process factors 

are not in good shape, irrespective of how strong and 
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efficient the input factors may be, the poor nature of the 

process factors will thwart its (input factor) relationship 

with the outcome, and this can adversely affect pupils’ 

performance in the end. 

3.2. Hypothesis 2 

This hypothesis sought to determine the effect of input 

factors on output/outcome through the process factors when 

varied with respect to context, such as school type (public 

and private) and school location (urban and rural). The 

SEM-multi group analysis was used to compare parameters 

(path coefficients) with respect to the various contexts. The 

endogenous variables were process factors (mediator 

variable) and outcome/output. The grouping variables were 

location: rural and urban, and school type: private and 

public. There was no multicollinearity among the variables, 

as the VIFs of each of the three variables was equal to 1, 

which is less than 5.0. 

As presented in Table 3, input factor was a significant 

predictor of output for schools in both rural, β = 0.65, 

Boot95%CI (0.55, 0.74), and urban areas, β = 0.48, 

Boot95%CI (0.37, 0.61), with large effect size (f
2
 = 1.41). In 

addition, the process factor significantly predicted output in 

both rural, β = 0.34, Boot95%CI (0.23, 0.43), and urban 

areas, β = 0.53, Boot95%CI (0.39, 0.63), with large effect 

size (f
2
 = 1.41). Input and process factors jointly explained 

93% and 88% of the variances in output for schools in urban 

and rural areas respectively. 

Similarly, input factor was a significant predictor of 

outcome for schools in both rural, β = 0.77, Boot95%CI (0.48, 

0.90), and urban areas, β = .81, Boot95%CI (0.55, 0.89), with 

large effect size (f
2
 = 1.67). The variances in the process 

factor explained 65% and 59% of input factor for urban and 

rural schools respectively. All the predictions were relevant, 

since the Q
2

s for both endogenous variables (process and 

output) within rural and urban schools were greater than 0. 

Figures 3 and 4 show the path models for rural and urban 

areas with their significance figures in parentheses. The 

thickness of the path shows the quantum of the effect which 

depicts (the size of the regression co-efficient). 

Table 3. Path Coefficients for Input and Process on Output based on Location (Rural and Urban). 

Path/Location 
β Std. err t 

Confidence Interval 
R2 Adj. R2 f2 Q2 

Lower Upper 

R U R U R U R U R U R U R U R U R U 

Input ---> Process .770* .806* 0.110 .078 7.00 10.39 .477 .545 .902 .891 .592 .650 .584 .641 1.45 1.86 .52 .63 

Process ---> Output .335* .534* .059 .066 5.71 8.12 .225 .390 .431 .632 .876 .931 .871 .927 .37 1.44   

Input ---> Output .653* .481* .054 .064 12.15 7.47 .545 .369 .737 .614     1.41 1.67 .83 .89 

R- Rural; U – Urban; *Significant, p < .05. 

 

Figure 3. Path for input, process, and output factors for rural settings. 

 

Figure 4. Path for input, process, and outcome factors for urban settings. 

Table 4. Mediation Test Results. 

 
Effect (β) SE t-value p-value 

Confidence Interval 

Lower Upper 

R U R U R U R U R U R U 

Total effect of X on Y .911* .912* .036 .032 25.49 28.1 <0.01 <0.01 .810 .829 .947 .954 

Direct effect of X on Y .653* .481* .054 .064 12.15 7.47 <0.01 <0.01 .545 .369 .737 .614 

 

Indirect effect of X on Y 
Effect (β) SE LLCI ULCI 

R U R U R U R U 

Process (M) .258* .431* .060 .062 .168 .309 .394 .545 
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Multi-group result (U – R) Effect (β) t-value p-value 
Confidence Interval 

Lower Upper 

Difference in indirect effect .173* 2.116 .037 .166 .176 

Difference in direct effect (X on Y) .172* 2.177 .032 .154 .179 

Difference in direct effect (X on M) .036 .251 .802 -.124 .059 

Difference in direct effect (M on Y) .199* 2.384 .019 .163 .201 

X- Input factors; Y- Output; M – Process factors; R- Rural; U - Urban 

*Significant, p < .05. 

Details of the direct, indirect, and total effect for rural and 

urban as well as the multi group analysis are presented in 

Table 4. 

As Table 4 shows, there was significant indirect effect of 

input factor on output/outcome through the process factor for 

both rural, β = 0.26, Boot95%CI (0.17, 0.39) and urban areas, 

β = 0.43, Boot95%CI (0.31, .55). Clearly, the indirect effect 

of input on outcome through process factor for urban was 

greater than the rural. The effect of input on outcome reduced 

from 0.65 to 0.26 for rural, with the introduction of the 

process factor. Comparatively, the effect of input on outcome 

reduced from 0.48 to 0.43 for urban, with the introduction of 

the process factor. The multi group analysis revealed that the 

difference between the indirect effect for the urban and rural 

setting, (U - R) = 0.17, and this is statistically significant, 

Boot95%CI (0.17, 0.18). This result implies that even 

though, generally, the process factor reduced the effect of 

input on outcome, it was better for schools in the urban areas 

than in the rural areas. 

The study further examined whether the effect of input 

factor on output/outcome would differ based on the school 

type (i.e., private and public). From Table 4, input factor was 

found that a significant predictor of outcome factor in both 

public, β = 0.64, Boot95%CI (0.44, 0.93), and private schools, 

β = 0.56, Boot95%CI (0.44, 0.66), with a large effect size (f
2
 

= 1.04). Also, the process factor significantly predicted 

outcome in both public, β = 0.34, Boot95%CI (0.01, .53), and 

private schools, β = 0.44, Boot95%CI (0.34, 0.56), with 

moderate effect size, (f
2
) of 0.29 and 0.72 for public and 

private schools respectively. Input and process factors jointly 

explained 88% and 90% of the variances in output for public 

and private schools, respectively. Furthermore, the input 

factor was a significant predictor of process factor for 

respondents in both public, β = .85, Boot95%CI (0.59, 0.95), 

and private schools, β = 0.80, Boot95%CI (0.64, 0.90), with 

large effect size (f
2
) of = 2.56 and 1.77 for public and private 

schools respectively. The variances in the process factor 

explained 72% and 64% of input factor for public and private 

schools respectively. All the predictions were relevant, since 

the Q
2

s for both endogenous variables (process and output) 

for both public and private schools were greater than 0. 

Figures 5 and 6 show the path models for public and 

private schools with their significance figures in parentheses. 

The thickness of the path shows the quantum of the effect 

(the size of the regression co-efficient). 

 

Figure 5. Path for input, process, and output factors for public school. 

 

Figure 6. Path for input, process, and output factors for private school. 

Table 5. Path Coefficients for Input and Process on Output based on School Type. 

Path/School type 
β Std. err t 

Confidence Interval 
R2 Adj. R2 f2 Q2 

Lower Upper 

PU PR PU PR PU PR PU PR PU PR PU PR PU PR PU PR PU PR 

Input ---> Process .848* .799* .149 .063 5.68 12.62 .59 .64 .95 .90 .72 .64 .70 .63 2.56 1.77 .66 .59 

Process ---> Output .338* .439* .149 .056 2.26 7.86 .01 .34 .53 .56 .89 .90 .88 .90 .29 .72   

Input ---> Output .639* .562* .132 .059 4.85 9.49 .458 .44 .93 .66     1.04 1.18 .84 .86 

*Significant, p < .05; PU- Public; PR- Private. 
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Table 6 presents details on the indirect effect, direct effect, total effect, and multi group test. 

Table 6. Total Effect, Direct Effect, and Indirect Effect in terms of School Type. 

 
Effect (β) SE t-value p-value 

Confidence Interval 

Lower Limit Upper Limit 

PU PR PU PR PU PR PU PR PU PR PU PR 

Total effect of X on Y .926* .913* .050 .026 18.52 35.63 <0.01 <0.01 .823 .853 .969 .947 

Direct effect of X on Y .639* .562* .116 .057 5.51 9.79 <0.01 <0.01 .458 .44 .93 .66 

 

Indirect effect of X on Y 
Effect (β) SE LLCI ULCI 

PU PR PU PR PU PR PU PR 

Process (M) .287* .351* .117 .056 .042 .263 .490 .484 

 

Multi-group result (PR – PU) Effect (β) t-value p-value 
Confidence Interval 

Lower Upper 

Difference in indirect effect .064 .558 .578 -.05 .20 

Difference in direct effect (X on Y) -.077 .646 .520 -.098 .132 

Difference in direct effect (X on M) -.049 .340 .735 -.122 .115 

Difference in direct effect (M on Y) -.101 .828 .410 -.176 .129 

X- Input factors; Y- Output; PU- Public; PR- Private. 

*Significant, p < .0. 

As shown in Table 6, there was significant indirect effect 

of input factor on output/outcome through process factor for 

both public, β = .29, Boot95%CI (0.04, .49) and private 

schools, β = .35, Boot95%CI (0.26, 0.48). From the results, 

the indirect effect of input on output through process factor 

for private school was greater than the public school. The 

effect of input on outcome reduced from 0.64 to 0.29 for 

public school, with the introduction of process factor. 

Likewise, the effect of input on outcome reduced from 0.56 

to 0.35 for private school, with the introduction of process 

factor. The multi group analysis revealed that the difference 

between the indirect effect for the private and the public 

schools, (PR - PU) = 0.06, and this was not statistically 

significant, Boot95%CI (-0.05, 0.20). This result implies that 

even though generally the process factor reduced the effect of 

input on output, there was no difference in its reduction for 

both public and private schools. 

In sum, from the results, the path model based on school 

location was significantly different in terms of rural and 

urban areas. However, in terms of school type (private and 

public), there was no difference in the path models. Based on 

this result, the null hypothesis that “the proposed model will 

not significantly differ in terms of school type (public and 

private) and school location (urban and rural)” was rejected 

in favour of its alternative hypothesis, that “the proposed 

model will significantly differ in terms of school type (public 

and private) and school location (urban and rural)”. Based on 

this, it can be said that context has influence on the 

relationship between input and output factors. 

4. Discussion 

Results of the study revealed that the input factor was a 

significant predictor of output factor, β = .58, Boot95%CI 

(.47, .67), with large effect size (f
2
 = 1.23). That is to say, 

input factor positively predicted output/outcome. This means 

that as input factors improve, performance of students in 

terms of the percentage pass of pupils would also increase. It 

was also found that input factor was a significant positive 

predictor of process factor, β = .80; Boot95%CI (.66, .89). 

Again, process factor significantly predicted output/outcome. 

The findings of this study are consistent with the assertion 

made by the [11]. According to the [11], adequacy of 

instructional materials such as textbooks which serve as is 

the main instruction materials is the most cost-effective input 

affecting student performance. This assertion was also re-

echoed by [38] who emphasised that adequacy of TLM 

determines an educational system’s efficiency. This implies 

that, for effective teaching and learning to take place, the 

presence of basic input tools such as textbooks and resource 

materials are very important; their absence or inadequacy 

makes teachers handle subjects in an abstract manner, 

making the teaching to be ‘dry’ and non-exciting. This could 

in turn affect students’ performance (outcome). 

The findings of this study also agreed with the assertion of 

[3] who found the JHS national core textbook student ratio to 

be 2.5:1. Ampiah stressed that the fact that not all pupils have 

textbooks (i.e., a ratio of 1:1) affects the effectiveness of 

lessons negatively since the Ghanaian basic school curricula 

are heavily dependent on textbooks. This suggests that input 

factors such as text books are significant predictors of 

outcome factors (students’ performance). In other words, 

input factors positively predict outcome factors. Thus, 

lack/inadequacy of textbooks means children have to depend 

very heavily on what teachers write on the chalkboard/white 

board. Pupils, therefore, were not provided the opportunity to 

use textbooks at home for practice. 

The findings of the current study were also in line with the 

findings of [9] who found that many teachers face 

transportation and housing obstacles that hinder them from 

getting to school on time and staying until school hours are 

over. This situation prevails more in Ghanaian rural areas and 

denies pupils of effective use of instructional time. 

Additionally, many teachers hold second jobs, which may 
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distract them from the time and energy they expend in the 

classroom. In some cases, teachers miss school altogether. 

This suggests that the unavailability of some basic input 

factors such as transport system that will aid teachers to 

arrive in school on time could to some extent affect students’ 

performance. That is to say, the unavailability of transport 

system, for instance, could delay the early arrival of both 

teachers and students on campus which could in turn affect 

the time spent for lessons in the classroom; hence affecting 

students’ performance (output factors). 

Similarly, the finding of this study was consistent with the 

assertion of [45]. In the view of UNESCO, teaching and 

learning materials (TLM), well equipped library, are very 

important resources when it comes to quality education. 

According to [45], the achievement of teaching and learning 

is influenced by the availability of resources to use for the 

process and how these resources are regulated. This shows 

that schools that have no textbooks or inadequate textbooks 

and learning materials or well-equipped library cannot do 

effective and efficient work. [1] also stipulated that a well-

equipped library provides different types of material 

resources like books, journals, governmental documents and 

graphics for references. This denotes that a library is a 

reference source (“a life blood”) for any school and a point of 

individual studies in schools where relevant information from 

primary and secondary sources can be extracted. Adequacy 

of library resources and their usage by students and teachers 

are therefore, associated with better educational performance. 

The findings of the study revealed that the path model based 

on school location was significantly different in terms of rural 

and urban areas. However, in terms of school type (private and 

public), there was no difference in the path models. Based on 

this, it can be said that context have influence on the 

relationship between input and output factors. The finding of 

the present study was at par with the findings of [44] who 

reported on one large-scale survey carried out by the Ministry 

of Education of China. The authors found out that the 

academic achievement of pupils in urban areas was higher than 

that of pupils in townships, whose achievement was in turn 

higher than that of pupils in rural areas. This implies that the 

context within which a particular school is located could 

influence the input and output factors. Similarly, the findings 

of this study agreed with the findings of [30] who reported that 

in Shanghai there are differences in students’ test scores 

between schools in urban and rural areas, with those in the 

urban areas scoring higher. 

In his view, [29] also emphasised that many educators, 

researchers, legislators, and the general public believe that 

students from smaller and rural schools receive education 

that is inferior to that of students from larger urban or 

suburban schools. The assertion of Lipton was consistent 

with the findings of this study. The findings of the current 

study also agreed with the findings of a number of authors 

(e.g., [4, 42]) who postulated that urban schools are generally 

overstaffed with qualified teachers, overenrolled, better 

funded, and monitored. Urban schools tend to have better 

infrastructure and adequate resources to work with compared 

with rural schools. This provides enough evidence to support 

the fact that the context within which a particular school is 

located is of much concern since the context could have an 

influence on the relationship between input and output 

factors. 

5. Conclusion and Recommendations 

Clearly, the input factors in education to a greater extent 

influence the process factors which also affects the outcome of 

education. The study concluded that the existence of input 

factors is not enough to improve academic achievement of 

pupils. However, the context and process factors are also 

significant. That is, process factors explain the relationship 

between input factors and academic performance. From the 

foregoing, if input and process factors are not adequate, 

performance of pupils suffer. In the case of urban schools 

which were found to have better input and process factors, 

pupils in such schools definitely tend to perform better than 

pupils in rural schools. Therefore, the poor performance of 

pupils in rural schools can be attributed to the fact that input 

and process factors in these schools are not adequate and 

accessible in some cases. Generally, the government should 

not only be interested in providing input factors but also make 

sure that process factors exist, since adequate input factors will 

need sufficient process factors to improve academic 

performance. Irrespective of the availability and adequacy of 

input factors, performance will continue to be relatively poor if 

process factors are inadequate and not optimally used. 

Based on the findings, the following recommendations are 

made: 

1. Ghana Education Service and heads of school should 

not only focus on providing input factors but also 

strengthen process factors in schools to improve 

academic performance. This is because even when 

input factors are present without adequate process 

factors, outcome is likely to be low. 

2. The Ministry of Education/GES should give special 

attention to rural schools when providing input and 

process factors to schools. This is because the effect of 

the absence of input and process factors on outcome is 

large for rural schools. 
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