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Abstract—The importance of basic education is well noted in 

every country. Proper planning and utilization of resources at the 

basic level, helps in leveraging the success of education at all 

other levels of education in a country. Ghana is noted to be the 

country that spends higher in education than its West African 

counterparts. In Ghana, attempts made to plan by predicting and 

projecting expenditure as well as the available resources to 

manage basic education are not accurate enough to address the 

challenges of education in the country. With the issue of COVID 

19 pandemic, more expenditure is realized in managing 

educational institutions as more resources are needed in 

observing the protocols to curtail the pandemic. This throws a 

serious challenge to the effective and efficient utilization of the 

limited resources in the country. In this paper, the data from the 

Ministry of Education is analysed using data mining techniques. 

This has helped to identify the inaccuracies in the data. 

Inaccurate population projection affects the Key Performance 

Indicators (KPIs) in education because population is a common 

denominator for educational indicators. A proposed expert 

system is to be developed to assist in managing the situation. 

Keywords—Basic education; data mining; educational 

management; expert system; population 

I. INTRODUCTION 

The 2030 agenda for sustainable development clearly 
highlights inclusivity as well as equitable quality education for 
all manner of learners to promote lifelong learning 
opportunities for all [1]. The importance of equity and 
inclusivity in education is noticed across the globe. Nations 
have devoted resources to campaign for all manner of people 
to be sent to school. Fairness in the provision of resources as 
well as treatment of learners in schools are also stressed on to 
make all manner of learners comfortable in school. Some of 
these include the laws to make learning environments 
disability friendly. 

According to [2] equity is securing the rights of learners 
throughout their educational lives to make them achieve their 
dreams in life. Proper arrangements and implementation of 
policies should be done to ensure all learners achieve their 
aims for going to school. For the aspect of inclusion, it is seen 
as responding to the differences of need among learners by 
increasing their participation through learner friendly 
environment. Proper provision of resources and the blending 
of culture with content with reference to the ability of the 

learner will enable all manner of learners to stay in school. 
The policies to ensure that all children of school going ages 
are in school will help in achieving inclusivity and reduce 
exclusion in education. Due to this, nations are paying serious 
attention to education to help in achieving the target. As 
education is a major aspect determining the development of a 
country, every nation pays attention to education. With the use 
of computers in handling educational data, there are very large 
databases which comprises of the enrolment of learners, 
available educational resources, cost of educating a leaner, 
provision of educational equity for gender, inclusivity of all 
manner of learners in education etc. These larger data are 
accumulated automatically and manually in educational 
institutions which eventually constitute the Educational 
Management Information for the nation or country. Ghana is a 
middle income country. The educational system of Ghana 
(then Gold Coast) was one of the strongest in West Africa till 
it gained independence in 1957. According to [3], several 
educational reforms have been made in the country after 
independence just to achieve the desired quality of education 
the country is yearning for. This however has proved fatal due 
to the politicization of the educational policies and the 
unnecessary interference of political leaders in the 
management of education in the country. Resources are not 
adequately provided to the basic schools to enable in laying a 
solid foundation for effective teaching and learning. The 
unfortunate aspect is the manipulation of educational data to 
hype a political administration as the most efficient in 
management in the history of politics in the country. 

Ghana has an educational system comprising of 11 years 
basic education, 3 years secondary education and 4 year basic 
degree for tertiary education. The focus of this study is basic 
education comprising of Pre-school, Primary education and 
Junior High School education. With ten regions and two 
hundred and sixteen districts, Ghana has about 41,598 public 
schools [4]. These schools are located in the 216 districts in 
the country. Each district has education directorate to manage 
activities and projects of the education. Information on 
enrolment, infrastructure, teacher availability, furniture and 
other educational resources are collected annually by the 
Ministry of Education in the Educational Management 
Information System (EMIS). This EMIS is the major source of 
information to the government of Ghana and every school is 
mandated by law to provide the information as reasonably 
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required. Despite all these efforts, there are still more 
challenges in the form of inaccurate data for the education 
sector. These inaccuracies are largely attributed to errors in 
data entry. 

Education forms a major chunk of the expenditure of the 
budget of Ghana. The medium term expenditure framework 
for 2018-2021 released by the Ministry of Finance (MoF) 
showed a total expenditure for 2018 as GHȻ 9,258,839,827, 
estimate for 2019 is GHȻ 9,191,126,089 and 2020 figure of 
GHȻ 9,191,126,089. Out of these figures, 2018 figure for 
basic education alone is GHȻ 3,158,421,772. That of 2019 is 
GHȻ 3,161,130,849 and 2020 figure is GHȻ 3,161,130,849 
[5]. This means that over thirty five percent (35%) of the 
expenditure from the Ministry of Education (MoE) is from 
basic education management. 

Both the 6% or more recommendation of a country’s GDP 
to be spent on education by UNESCO and the 20% 
recommendation by Global Partnership for Education (GPE) 
on governments’ budgets are exceeded by Ghana [6] [7]. The 
World Bank [8] in a research also finds that, comparing Ghana 
to any of the other 13 Economic Community of West African 
States (ECOWAS) countries, Ghana is leading in terms of 
expenditure in education. According to [9], the annual growth 
rate of Ghana for the 2010 census was 2.2%. With a 
population growth without a decay, there is an increasing rate 
for the population per annum. This increase requires the 
provision of educational needs in basic schools to cater for the 
increasing population of school going ages. Government 
interventions are noticed in this direction in the form of 
provision of schools to increase access for the growing 
population. It implies that governments of Ghana are making 
efforts to improve the education sector. Donor agencies such 
as Non-Governmental Organisations (NGOs) also spend a lot 
of their resources to support basic education. Despite these 
heavy investments made to improve the basic education 
sector, the quality of education in the country is not improving 
as expected because there is no accurate way of predicting and 
forecasting to assist in proper planning and judicious use of 
resources. Resources directed to the sector seems not to be 
properly allocated and the various activities and projects 
carried out in the various metropolis, municipals and districts 
are not of higher priority to improve education at the various 
levels. Sometimes the interventions carried out are not 
accurately done. 

Basic education in Ghana comprises of three different 
levels of education namely; Pre- school, Primary education 
and Junior High School level. The Pre-School consist of 
crèche or nursery and kindergarten. However, the Ghana 
Education Service formerly recognizes the Kindergartens in 
public schools as the starting point of basic education which is 
two years level to prepare a child for primary education. The 
primary level consists of six years of educational progression 
starting from primary 1 to 6. This is made up of lower and 
upper levels. It takes the highest amount of government 
expenditure for basic schools. The Junior High School consist 
of three year progression which starts from JHS 1 to JHS 3 
[10]. Data from these three levels are combined in this paper 

and analysed using data mining tools to achieve the objectives 
of the research. 

In [11], it is seen that an intelligent system for predicting 
educational information is very relevant in predicting and 
making projections. These systems must employ more 
sophisticated methodologies to boast the data mining 
techniques in other to solve modern problems. This can be 
applied in the field of education in managing resources to 
improve the educational indicators. Conducive learning 
environments can be created to enable both teachers and 
learners stay in school and also have effective teaching and 
learning. Learners can be made the number one priority to 
desist from spending unnecessarily high expenditure on 
education. With this, educational institutions could plan well 
by making projections and predictions and direct resources to 
where they are needed. 

In other to plan accurately and direct resource to where 
they are needed, there is a need for a competent system where 
resilient models are used to make forecast. This model could 
identify pattern in educational data, identify the challenges of 
education, make predictions and also propose solutions in the 
form of interventions. To fully identify the needs of education 
and truly utilize resources, unstructured data such as nature of 
school and learners (rural or urban) can be added to enable in 
classifying schools for better predictions. These are aspects 
difficult for a human expert to handle. 

The educational offices that are in charge of managing 
educational resources in the country play a vital role in 
directing and allocating educational resources. They can help 
in minimizing cost and maximize efficiency in the education 
sector if accurate and reliable information is collected at the 
various educational institutions. If there can be higher 
efficiency and proper allocation of resources in education, 
more improvements will be seen in the Key Performance 
Indicators (KPIs). Also, personal interest of the individuals in 
managing educational resources will be eliminated to pave 
way for the needed improvements in basic education. 

The aim for this research is to improve the management of 
basic education in Ghana by analyzing the existing data from 
the Ghana Statistical Service (GSS) and the Ministry of 
Education (MoE) to identify the challenges in data 
management and propose a system to assist management to 
enhance efficiency in decision making. Specifically, the study 
seeks to trace the anomalies in the data of Ghanaian education 
sector using data mining techniques and propose a resilient 
and sustainable model for a system to address the challenges. 

The remaining part of the work is organized as follows: 
Section II is on the related work from the perspective of basic 
education in Ghana and the parameters used to calculate the 
indicators. Section III is the proposed methodology for the 
problem. Section IV is the findings for the quantitative data 
and the results represented in tables and graphs for 
visualization and the section the qualitative data from the 
extracts of the reports is also presented in this section. 
Section V is the conclusion drawn from the results as a global 
and local problem. 
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II. RELATED WORK 

A. Basic Education in Ghana 

Performance in the education sector is grouped in access 
and quality of education in the country. These Key 
Performance Indicators (KPIs) for measuring access of basic 
education are measured by parameters such as; admission 
rates, enrolment rates, availability of schools as well as 
classrooms, availability of teachers and teaching and learning 
resources, etc. The quality of basic education on the other 
hand is measured by the availability of qualified teachers in 
the schools as well as conducive teaching and learning 
environment coupled with improved teaching and learning 
materials to enable the learner acquire knowledge. Major 
parameters to measure access and quality of education as KPIs 
are; Gross admission rate, net admission rate, gross enrolment 
rate, net enrolment rate, pupil classroom ratio, pupil trained 
teacher ratio, gender parity index and the completion rates. All 
these indicators make use of the population of school going 
ages as a common denominator. The pattern for population 
growth for the children of basic school going ages is seen in 
an increasing other for the decade 2001-2010 in the EMIS 
data. For the second decade of 2011-2019, the EMIS data sees 
a fluctuation in population growth without any justifiable 
reason, the decrease in the population figures, corresponded to 
an improvement in results of the parameters for measuring the 
KPIs for the years. This is an inaccuracy that may result in an 
attempt to decrease the common denominator in other to see 
an improvement in the results. Selected indicators for this 
study are; Gross Enrolment Rate (GER), Net Enrolment Rates 
(NER) and the Gender Parity Index (GPI). These indicators 
are selected purposefully because the data is readily available 
for all levels and for the 20 years duration. The parameters and 
formulas for the indicators are seen as follows. 

B. Population of School Going Age  

This is the first parameter in measuring educational 
performance and the common denominator in calculating 
educational indicators. It is the total number of children who 
fall within the school going age for a particular level of 
learning. Inability to get this indicator accurately will affect 
almost all the educational indicators. The population of basic 
school going age in Ghana ranges from 4 years to 14 years. 
The pre-primary education which is two year Kindergarten 
(KG) is the beginning. Ideally, a child of four years should be 
in KG 1 and complete at the age of 5. The primary school 
going age starts form 6-11 years. A child of six years should 
be in primary 1 and complete at the age of 11 years. JHS 
school going age starts from 12 years to 14 years. A child of 
12 years should be in JHS 1 and complete at the age of 14. 
The Ghana Statistical Service is mandated by law to provide 
these population figures and the rate of population growth. 

C. Educational Indicators on Enrolment 

1) Gross enrolment rate: This is the total enrolment in 

schools for a particular level (irrespective of age) as a ratio of 

school-age population corresponding to the same level of 

education in a given school year expressed as a percentage. 

For the KG, the school age population is 4 to 5 years. For 

primary, it is 6 to 11 years and for JHS it is 12 to 14 years. 

The main reason behind this indicator is to know the level of 

participation in education by the population at a given time. It 

shows the ability of the educational system to enroll students. 

It can be compared to Net Enrolment Rate (NER) to indicate 

the extent of over-aged and under-aged enrolment. The 

appropriate age for Pre- school (KG) is 4 and 5 years. The 

appropriate age for primary school is 6 to 11 years and that of 

JHS is 12 to 14 years. Formula for the indicator is seen below. 
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The Gross Enrolment Rate in the Ghanaian basic education 
has increase to an admirable rate. However, there are still 
some challenges in terms of inappropriate ages in the various 
levels. 

2) Net enrolment rates: This is the total enrolment of 

students for a particular level within the appropriate school 

going ages expressed as a ratio of the total population of the 

appropriate age in percentages. It is the age specific enrolment 

which seeks to know the available learners in school who are 

at a level in school at the right ages. 
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3) Gender parity index: This is a ratio of ratios. It is the 

ratio of the female gross enrolment rate to that of the male 

gross enrolment rate for a given level of education. The main 

aim is to find out the ratio of females participation in school 

compared to males in other to know female level of 

participation in schools. It can be calculated for all levels of 

education. 

    
                            

                         
            (7) 

D. Data Mining 

According to [12] data mining is a technique of examining 
data in a statistical perspective to extract relevant information 
about the data for informed decision making. It is a useful 
technique that enables an analyst to expose detailed 
information about data and enable users of the data to make 
predictions and projections on the data. In the paper [13] 
which is about a survey in recent big data technology, global 
view of main big data technologies as well as different system 
layers are provided to assist data technologist. It is revealed 
that as populations keep increasing and businesses as well as 
educational institutions keep increasing, databases are 
increasing at extremely faster rates as records or entries of 
transactions and details are recorded. As a survey paper, 
specific techniques of data mining and how those techniques 
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are to be used in carrying out task in data mining are not 
captured. This does not give much detail to the data 
technologist to build on. According to [14] in the paper 
Educational data mining in predicting students’ performance, 
the use of data mining in analyzing educational data has now 
become a necessity due to the volumes of information on 
students’ performance in educational institutions. In the paper 
[15], data mining is applied across organizations for cross 
analysis and easy identification of pattern to enable new 
institutions escape the challenges old institutions experience. 
In [16], innovative data mining methodology for the creation 
of new service ideas is considered. An association rule 
clustering using similarity measure was used in this paper to 
develop new graphs as sub-graph having exceptionalities 
capable of partially contributing to creating novel services. It 
was recommended for information in larger databases and 
capable of using data from different sources. This however is 
limited to services in data mining and the service one will 
choose for mining data strongly depends on the nature of the 
task to be performed. 

The use of data mining has become a new normal in 
almost all aspects of the economy. This is evidence of the 
importance of data mining in the era of big data. In the paper 
[17] not only numerical figures are analyzed using data 
mining techniques but text can also be analyzed as in text 
mining techniques. The use of data mining is however not 
common in dealing with management of educational data. 
There is no enough evidence on datamining applications in the 
field of educational management of basic education. 

According to [18] two major categories of data mining 
task has been identified i.e. descriptive data mining and 
predictive data mining. The former refers to the data mining 
task that tends to give a general description of the information 
on the current data set. This information is necessary in 
knowing the data and understanding what type of information 
it is. The latter tends to make forecasting on existing data sets. 
This is good for prediction and projections where models are 
develop. 

E. Using Data Mining Techniques in Expert System 

Expert system is an aspect of artificial intelligence that has 
gained much attention in management and decision making. It 
is a computer program design to mimic the expertise of the 
human expert. It takes the knowledge of the domain expert 
and stores it in a system to assist non experts in decision 
making. This enhance efficiency in decision making by 
increasing speed, accuracy and easy to use.[19]. 

In [20], data mining based expert system was used to 
determine the blood, hormone and obesity range for breast 
cancer. This was an automated diagnostic system designed to 
help medical and biomedical engineering studies. An accuracy 
level of 90.52% was realized using more scientific analysis 
accompanied by convincing mathematical evidence. A paper 
by [21] which is on accessing data mining rules through expert 
systems stressed on documenting and reporting extracted 
knowledge for successful application of practical data mining. 
The methodology proposed was on data mining rules based on 
expert systems to transform different data mining rules to 
domain knowledge in an expert system. This was done by the 

use of attributes presented by the user as facts or goals to 
determine forward and backward chaining. A case study was 
also used in demonstrating the applicability of the rules. 

According to [18], knowledge management is an important 
aspect in business management and competition in 21

st
 

century. This is very efficient when combined with data 
mining techniques .Fuzzy data mining was used in machine 
learning for expert systems development in the paper [22] 
using association based rule mining in fuzzy algorithms where 
knowledge representation was developed with unsupervised 
learning. 

F. Data Mining in Education 

The role of data mining in education can be seen in [22] 
where students performance in universities and the 
relationship with student and teacher behaviors are analyzed 
using data mining tools. Data mining can be used to predict 
students’ enrolment, student profiling, curriculum 
development, students’ complaints, course completion, course 
selection and placement, allocation of educational resources, 
performance of both, student and the teacher, dropout and 
relationship management. All these aspects help in identifying 
the challenges and finding appropriate solutions to the 
problems. The paper however does not demonstrate how these 
aspects identified are analyzed and interpreted using the 
appropriate data mining techniques. 

A research by [23] which was to test the performance of 
students in the Waikato data mining environment indicates the 
need for proper design of algorithms to handle education 
related problems in other to help improve the quality of data 
mining in education. This can be done by the used of data 
mining techniques to extract the information from already 
existing information of the country on education. Such 
information can reveal the pattern of the data to get the 
challenges and the appropriate interventions to solve the 
problems. In [24], the benefits of educational data mining is 
clearly indicated as huge data management and pattern 
recognition of educational data is seen. This justifies the 
reason for the use of data mining to be combined with expert 
system to enable in effective decision making it is however 
worthy to note that the application of data mining in education 
is mostly on higher level neglecting the basic level of 
education which is the core or foundation for education. 

III. METHODOLOGY 

This research is analytical and descriptive research which 
makes use of both qualitative and quantitative data. The data 
is secondary data from the Ministry of Education and the 
Ghana Statistical Service reports from 2001 to 2019. 
RapidMiner studio 9.10 is the datamining software used. 
Purposeful sampling has been used to select the Key 
Performance Indicators in basic education. The data mining 
techniques proposed to be employed are classification and 
regression trees (CART) to design the model for prediction. 
Rule based inferencing is to be used in the expert system to 
store the knowledge of the domain expert. Cross validations is 
carried out at all levels to ensure accuracy and reliability. For 
better identification of needs of schools, the difference of 
schools with reference to geographical location and abilities 
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should be considered. Not all pupils and all schools have the 
same needs. Rural schools may not have the same needs as 
urban schools and well-endowed schools may not also have 
the same needs as less-endowed schools. The model is design 
purposely for predictions and projections to enable in accurate 
planning. The flowchart for the model and the tree structure to 
predict and make projections are presented in Fig. 1 and 2, 
respectively. 

 

Fig. 1. Flowchart of the Proposed Model. 

 

Fig. 2. Tree Structure or Basic School. 

Fig. 1 is a flowchart for the proposed system. Data is 
extracted from the EMIS and GSS databases as inputs. This is 
to enhance automatic interactions to reduce the errors 
associated with human data entry in calculating the 
educational indicators. The processing of the data is done with 
consideration of the growth rates and the population 
projections. This will enhance accurate prediction of the 
resources needed for the future population of school going 
ages to help in improving the results of the educational 
indicators. A user friendly interface will be interacted by the 
user to produce the results. 

In Fig. 2, a structure of basic schools is presented. Some 
schools are in urban areas whiles others are in rural areas. By 
the GSS standards, a community with population of 5000 or 
more is an urban area while those with less than 5000 are rural 
areas. For the aspect of resource provision, not all basic 
schools are having requisite teaching and learning resources 
for effective lesson delivery. Those with resources are seen as 
well-endowed while does without adequate resources are seen 
as less-endowed. 

The results of the selected parameters for the indicators are 
presented in the findings of the research in tables and graphs. 
This is to enable simple understanding of the result for the 
average reader. As stakeholders of education are not well 
equipped with data mining methodologies, complex or 
technical presentation of the findings using data mining 
techniques may results to their inability to understand the 
findings of the research. 

IV. FINDINGS AND RESULTS 

The major challenge of basic education in Ghana is 
inaccurate planning and implementation of policies due to 
inaccurate data. Most of the parameter for the Key 
Performance Indicators (KPIs) is not giving accurate 
indication of the status of education in the country. For 
instance, the population of school going ages as captured in 
the Educational Management Information System (EMIS) as 
compared to the population projection by the Ghana Statistical 
Service (GSS) is not agreeing. Table IV is a result comparing 
the two. The specific findings are presented based on the 
selected parameters for the KPIs for the various levels of 
education 

A. Presentation of Quantitative Data 

The population of school going ages fluctuates considering 
2011 to 2019 data from the EMIS reports produced by the 
Ministry of Education. As this parameter is the common 
denominators, it may be an attempt by stakeholders to project 
an increase or improvement in other parameters to measure 
the KPIs. Comparing the population projection from the GSS 
to that of the figures used, the difference is very significant. 
Table I shows the result. 

As Kindergarten and primary schools have higher 
enrolments, the decrease in figure is seen at these two levels 
for the year 2012 to 2016. The junior high school with 
relatively lower numbers also sees this from the year 2015 to 
2017. Fig. 3 represents kindergarten figures, Fig. 4 represents 
the Primary school figures and Fig. 5 represents the Junior 
high School figures. 
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EXTRACTION 
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PREPROCESSING 

GROWTH 

RATE % 
POPULATION 
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RESOURCES 
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TABLE I. COMPARING EMIS DATA TO GSS DATA ON POPULATION 

PROJECTION 

Year 
2.2% Growth Rate Expected 

Population of Basic School 

POP. From 

EMIS Data 
Variance 

2010/2011 7306823 7306823  

2011/2012 7452959 7482201 (29242) 

2012/2013 7602019 7085800 (516219) 

2013/2014 7754059 6969422 784637 

2014/2015 7909140 7169277 739863 

2015/2016 8067323 7173470 893853 

2016/2017 8228669 7336614 892055 

2017/2018 8393243 7638343 754900 

2018/2019 8561108 7840346 720762 

 

Fig. 3. Kindergarten Population of School Going Age. 

 

Fig. 4. Primary School Population Trend for School Going Age. 

 

Fig. 5. JHS Population of School Going Age. 

The results of the parameters for the various levels are 
analysed according to levels of education to give a clearer 
picture of how the inaccuracies in data management results to 
irregular pattern in the population trend. From Fig. 3, 4 and 5, 
the populations of school going ages for the various levels 
indicate a rise from the year 2001/2002 academic year to 
2011/2012 academic year and then experienced a fall which 
indicates the population decay for the year 2012/2013 
academic year to the year 2015/2016 academic year. This 
corresponds to a perceived improvement in the result for the 
educational indicators for the years in which the population 
figures were reduced as seen in Tables II, III and IV. The 
effect can be seen from the year 2012 to 2016 for both 
kindergarten and primary school. Tables II, III and IV 
represent the results for Kindergarten, Primary and Junior 
High School, respectively. 

TABLE II. KINDERGARTEN EDUCATION KEY PERFORMANCE INDICATORS 

YEAR GER NER GPI 

2001/2002 21% 15% 0.95 

2002/2003 21.80% 19.00% 0.97 

2003/2004 50.60% 34.40% 0.98 

2004/2005 56.50% 38.50% 0.98 

2005/2006 75.20% 50.00% 1 

2006/2007 80.80% 55.80% 0.99 

2007/2008 89.70% 62.60% 0.98 

2008/2009 92.90% 63.60% 0.99 

2009/2010 97.30% 58.70% 0.98 

2010/2011 98.40% 60.10% 0.98 

2011/2012 99.40% 64.20% 0.98 

2012/2013 113.80% 74.80% 1.03 

2013/2014 123.00% 90.80% 1.01 

2014/2015 128.80% 82.70% 1.04 

2015/2016 123.80% 79.50% 1.01 

2016/2017 115.60% 74.60% 1 

2017/2018 112.40% 74.60% 1 

2018/2019 113.90% 73.80% 0.99 
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TABLE III. PRIMARY EDUCATION KEY PERFORMANCE INDICATORS 

YEAR GER NER GPI 

2001/2002 80% 59% 0.96 

2002/2003 75.70% 55.90% 0.92 

2003/2004 78.40% 55.60% 0.93 

2004/2005 83.30% 59.10% 0.93 

2005/2006 86.40% 68.80% 0.96 

2006/2007 90.80% 78.60% 0.96 

2007/2008 95.00% 82.90% 0.96 

2008/2009 94.90% 88.50% 0.96 

2009/2010 94.90% 83.60% 0.96 

2010/2011 96.40% 77.80% 0.97 

2011/2012 96.50% 81.70% 0.97 

2012/2013 105.00% 84.10% 0.99 

2013/2014 107.30% 89.30% 0.99 

2014/2015 110.40% 91.00% 1 

2015/2016 111.30% 91.50% 1.01 

2016/2017 111.40% 91.10% 1.01 

2017/2018 106.20% 89.30% 1 

2018/2019 105.30% 87.30% 1 

TABLE IV. JUNIOR HIGH SCHOOL KEY PERFORMANCE INDICATORS 

YEAR GER NER GPI 

2001/2002 64% 30% 0.88 

2002/2003 63.40% 36.90% 0.88 

2003/2004 65.60% 29.50% 0.88 

2004/2005 70.20% 31.60% 0.88 

2005/2006 70.40% 41.60% 0.9 

2006/2007 74.80% 50.70% 0.9 

2007/2008 78.80% 52.90% 0.92 

2008/2009 80.60% 47.80% 0.92 

2009/2010 79.50% 47.50% 0.92 

2010/2011 79.60% 46.10% 0.93 

2011/2012 80.60% 46.10% 0.94 

2012/2013 82.20% 47.80% 0.93 

2013/2014 82.00% 49.20% 0.95 

2014/2015 85.40% 49.00% 0.96 

2015/2016 88.0% 50.30% 0.97 

2016/2017 86.80% 49.70% 0.98 

2017/2018 86.10% 48.50% 1 

2018/2019 86.20% 48.40% 1.02 

As the population of school going age is the common 
denominator for the parameters measuring the KPIs, it should 
be made the basic parameter for projecting enrolment and 
predicting the resources needed to cater for the children of 
school going ages. Using already existing enrolment in school 
to project future enrolment and predict the resources needed 
may not be accurate since educational interventions are geared 
towards getting every child of school going age in school. If 
the policies work effectively, the trend of enrolment may not 
be in the pattern of current enrolment. 

Comparatively the increase in population with a 
corresponding increase in enrolment in schools should be 
taken into consideration by management when providing 
educational resources to the basic education. As indicated in 
literature, access to quality education is a right but not a 
privilege. The Ghanaian basic education is however creating 
inequality by depriving some children of school going ages 
the right to resources to enable them learn even though they 
are in school. 

B. Presentation of Qualitative Data Extracts from Reports 

Comparing total enrolment in school to the availability of 
classrooms, it reveals congestion in schools as well as the 
availability of classes held in open air. This may scare other 
children of school going age to go to school. The findings 
from the analysis of statements in the reports from both the 
Ministry of Education and the Directorates for Ghana 
Education Service reveals the following statements. 

The number of seating places and writing places are far 
below the total enrolment in basic schools. This means that 
there are some pupils who are still in school without furniture 
to accommodate them for effective learning. Even when 
comparing number of siting places to that of the writing 
places, there is still a variance with a deficit of writing places 
which means that some pupils just sit for lessons but cannot 
write anything due to inadequate furniture. 

Teaching and learning resources such as textbooks and 
other learning equipment are inadequate and a corresponding 
diminishing numbers in basic school. The pupil textbook ratio 
as well as the availability of curriculum materials for teachers 
to prepare and teach is reducing. These affect the quality of 
teaching and learning even if there are trained teachers in the 
schools. 

The deployment of qualified teaching staff to schools for 
effective teaching and learning is also a very serious 
challenge. With the relatively lower ratio of pupil trained 
teacher ratio, the qualified teachers are concentrated in well-
endowed schools which are usually in cities. This starves the 
rural deprived schools from qualified staff. Quality of teaching 
and learning is therefore compromised in the rural deprived 
schools as educational resources to improve them are woefully 
not adequate in those schools. 

There should be a system that links the population figures 
from the Ghana Statistical Service to that of the Ministry of 
Education to enhance automatic interaction of the two in other 
to eliminate the human errors introduced in the calculation of 
the educational indicators. This system will help in making 
accurate projections for careful planning. The challenges of 
basic education in the country could be eliminated if such a 
system is in place. The future of basic education in Ghana can 
clearly be determined with this system as there will be an 
improvement in the management of resources. This will help 
in improving the quality of education at the basic level and 
also help in leveraging that success for high levels of learning. 

V. CONCLUSION 

Globally, the use of data mining to manage large data is 
recognized by researchers. The application of data mining in 
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education is also seen in many publications to demonstrate 
how data mining is relevant in education. However, the basic 
education level is relegated in data mining whiles 
concentration is on higher levels of learning. Attentions are 
also given to learner attributes, performance and demographic 
factors in applying data mining on educational data. 
Educational resources availability and allocation in schools is 
not given serious attention by researchers in data mining 
especially at the basic level of learning. This makes it difficult 
in the accurate identification of challenges at the basic level 
which subsequently affects the higher levels of learning as the 
child progresses. With the inadequate experts in educational 
management, the use of data mining in expert system to assist 
in managing the education sector is the best approach. This 
will help to reduce the inaccuracies and also enhance the 
efficiency of management. Directors and other managers of 
educational institutions are usually teachers who are able to 
rise through the ranks in the Education Service (ES). These 
people may not have the expertise in management since 
management is a technical aspect. The use of expert system 
will therefore assist them to effectively manage the education 
sector. 
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