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Management of basic education in developing countries like Ghana is a major challenge as resources are not ad- 

equately available for effective teaching and learning in schools. Careful planning and prediction using available 

data is also a major challenge as there are inaccuracies and inconsistencies in the available data. An investigation 

into the use of an Expert System for easy management of the resources is carried out in this research to know the 

level of readiness to accept an ES to assist in management. Stakeholders of education are contacted to solicit their 

views. With 216 districts for managing education in the country, a minimum of 3 participants were selected from 

each district to constitute a sample for the survey. In all 648 participants data were analyzed. The unstructured 

interview was also conducted using 9 members of an executive position in management. A thematic analysis was 

done on the responses and presented in diagrammatic form. The Acceptance Model for Educational Expert Sys- 

tem (AMEES) is also presented. The results showed the majority of respondents agree with the use of an Expert 

System (ES) to assist in managing basic education. The use of data mining techniques to filter the data in an ES 

and help in easy prediction for decision-making accuracy is a necessity. 
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. Introduction 

The application of technology to identify problems and predict solu-

ions is a modern trend in research. This assists in research work to eas-

ly solve problems that require a longer duration within a shorter time.

ducation as the foundation for growth and development in a country

equires special attention, especially at the basic level. Leveraging suc-

ess from the basic level of education to a higher level is the easy means

o achieving quality education. Challenges to basic education strongly

ffect education in a country at all levels. In this regard, addressing

he challenges of education at the lower level is a necessity. Access to

uality education starts from the availability of resources for effective

eaching and learning ( Inusah, Missah, Najim, & Twum, 2022 ). These re-

ources should be adequate for all manner of learners to enhance inclu-

ivity and equity. In Ghana, the management of educational institutions

owever has challenges with the provision and utilization of resources

ue to improper policies and inaccurate data from schools. According to

nusah et al. (2021) an already existing system for educational data col-

ection and management in the country is the Educational Management

nformation System (EMIS) which is under the Ministry of Education.

ducational data in Ghana is characterized by errors in data, resulting

n inaccurate decisions. A system to address these challenges is a neces-

ity( Inusah et al., 2023 ). Related literature available such as ( Etsey et al.,
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009 ) proves that researchers use reporting and simple graphs and ta-

les to present the challenges of education and educational management

s a whole. These methodologies do not provide accurate solutions to

he problems of basic education in the country therefore mismanage-

ent of the limited resources. According to MOE (2018) , over 33% of

he expenditure for education in the country is from basic education

hich is the foundation for growth and development in the country.

he use of expert systems to solve related challenges proves a success.

n Zhou et al. (2021) , a survey conducted on a Belief Rule-based ES (BRB

S) revealed that the BRB ES has attracted a lot of users. As indicated

y Chang et al. (2016) , it is good for both qualitative and quantitative

ata as it is used for the classification of weight calculation procedures.

ptimization of the structure and parameter of BRB ES is considered

 Zhu et al., 2021 ). The BRB ES is however good for uncertain situations

nd also good for handling complex problems. As the challenges of ed-

cation are connected to the availability of resources, the solutions can

asily be predicted using resource availability. This liking can easily be

resented in the form of a neural network accompanied by rules. 

The readiness and willingness of a system to be used to solve a

roblem by the users is a necessity. A user acceptance survey is, there-

ore, necessary to help in investigating the zeal of users to accept and

se the system. A survey on ES development by Jabbar and Zaman

han (2016) revealed the importance of domain experts in the develop-
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ent of ES. It also highlights the integration of social science method-

logies to enable an easy understanding of concepts by non-experts. In

ddition, the adoption of a system to change should be considered. In

rya and Tiwari (2016) a survey on ES for breast cancer diagnosis and

he key features of ES for breast cancer management have been explored.

n Sayed (2021) , ES application in educational decision-making revealed

n improvement in managing education when the various components

f the ES are properly used in the development process. The goal of

his paper is to ascertain the readiness and willingness of educational

anagement to accept and use an expert system in managing basic ed-

cation. The following research questions guide the research 

• How ready is the educational management in Ghana to accept an

expert system? 
• What are the expectations of users on the proposed expert system? 

The remaining part of the research work is organized into related

ork which comprises available literature of importance to the research,

he methodology which spells out how the research was carried out,

resentation of results gathered from the tools and techniques applied

n methodology, discussion of the findings from the results, implications

nd the conclusions drawn. 

. Related work 

The application of ES in managing basic education is a novel area

ith few publications to assist in literature. The paper ( Inusah et al.,

021 ) used data mining techniques to identify the challenges of basic

ducation in Ghana. This was done using already existing data from the

MIS in Ghana. A conscious effort in presenting the challenges and solu-

ions of basic education is proposed by ( Inusah et al., 2022 ) using an ag-

le expert system. Larger databases across the globe require more techni-

al tools to filter out errors and refine information for further processing.

n Neogi et al. (2021) , larger data gathered from social media sentiments

re analyzed to determine protest sentiments shared at international lev-

ls. In a related paper, Mishra et al. (2022) used Natural language pro-

essing to process data from tourism which is of international impor-

ance to both nations and individuals. Also, social media data collected

rom micro-blogging sites to understand the tourism sector during covid-

9 employed detailed analytical tools to handle the data ( Mishra et al.,

021 ). In R et al. (2021) , technological artefacts supported by intelli-

ent systems are used by the banking sector to support financial man-

gement. The application of AI in human resource management as a

omain is reviewed in the literature ( Votto et al., 2021a ). salient factors

nclude; management of discipline, recruitment procedures, best prac-

ice analysis, performance evaluation, capacity building, compensation,

nd development systems that have increased in the use of AI. The rea-

ons behind students’ adoption and use of the Learning Management

ystem (LMS) are presented in Al-Mamary (2022) . The Technology Ac-

eptance Model (TAM) was tested with a structural Equation Modeling

SEM) and the learner attitude and intention towards the use of LMS was

ery positive due to the efficiency in usage. In Unhelkar et al. (2022) ,

upply chain management in decision support systems using industry 4.0

s presented. This shows higher efficiency in saving time and reducing

osts. In related work ( Deepu & Ravi, 2021 ), the digitization of the sup-

ly chain is integrated into the MCDM approach to enhance efficiency in

he Inter-Organizational Information System (IOIS) which has become

he backbone of the modern supply chain. Another decision support sys-

em by Ali et al. (2022) is used in the global and local supply chain. The

alue-at-risk analysis is used to assess supplier risk and revenue impact

hich proves the effectiveness of the supplier risk profile. To assist busi-

esses in financial decision-making, an expert system is used ( Inusah &

mponsah, 2018 ). These pieces of evidence point to the strength of the

pplication of technology in solving real-life problems. Relating this to

he basic education sector in Ghana is therefore a necessity. 
2 
.1. Basic education in Ghana 

As indicated by Inusah et al. (2021) , the educational system of Ghana

tarts from basic education through secondary education to higher ed-

cation. The core of education is basic education which comprises a

wo-year kindergarten, six years of primary education and three years

f Junior High education. In the paper ( Darvas & Balwanz, 2014 ), the

rogress of basic education in Ghana, as well as the challenges hindering

he growth of education in Ghana, are presented. Several interventions

ave brought improvements in basic education but challenges such as

esource inadequacy affect the growth of education leading to dropouts,

specially in rural areas. The paper ( Mensah et al., 2020 ) looks at the fac-

ors to consider in strengthening basic education in Ghana. Paramount

mong these factors is the provision of resources to enable all manner

f learners to have access to basic education. This will help in reducing

he dropout rate and retain learners in school to improve the quality

f education in the country. The paper looks at the interventions taken

y Ghana to retain children of school-going ages in school. This inter-

ention stresses the provision of resources such as learning materials

nd school uniforms. The trajectories of basic education in Ghana can

e traced to the policies of education. The politics of Ghana strongly

ffects the education system. Educational reforms and policies to make

he reforms work keep changing as different governments come and go.

hana seems not to have a stable development plan due to this. This af-

ects resource availability in basic schools and affects the quality of ed-

cation in the country. As indicated ( Akyeampong, 2009 ), the provision

f the resources of basic schools requires a public-private partnership.

his however cannot be done if the stakeholders of education cannot

lan for the provision and utilization of resources in schools. In examin-

ng the prospects and challenges of both education and health in Ghana,

bukari et al. (2015) point to the policies and interventions that drive

he two sectors. Notable among these is the availability of grants and the

rovision of resources for basic schools. The access to basic education in

hana ( Inusah, Missah, Najim, & Twum, 2022 ) points to the availability

f resources as a major factor affecting the enrolment of learners. In a

earning environment where there are limited resources, challenges in

ducation are common. The report (Ministry of Education Ghana, 2019 )

stimated the budget for education in Ghana with a noticeably higher

xpenditure at the basic education level. This means that the majority

f funds dedicated to education in the country go to basic education.

espite all these interventions, basic education in the country still has

hallenges due to improper planning and provision of resources. 

.2. Current technology for managing basic education in Ghana 

The EMIS is the main source of information for stakeholders in man-

ging basic education in Ghana. This system is managed by the Ministry

f Education (MoE) which is in charge of education in the country. It

s used in Moses Azerimi Azewara et al. (2021) to know the true pic-

ure of teacher distribution in basic schools in Ghana which puts the

ural schools at a disadvantage. The availability of educational data

hrough this system is however characterized by inaccuracies of data

 Inusah et al., 2021 ). This makes it difficult ( Votto et al., 2021b ) for the

anagement of education in Ghana to plan and predict the resources

eeded in managing schools. There is no known system to assist stake-

olders in managing basic education except the data and the reports in

harts and tables produced by EMIS. As many of these stakeholders are

ot management experts, there is a serious challenge posed. 

.3. Technological acceptance model 

A literature review of the technology acceptance model ( Maranguni ć

 Grani ć, 2015 ) sees the acceptance or rejection of technology as a ques-

ion many users still find difficult to answer. The paper stresses the Tech-

ological Acceptance Model (TAM) introduced by Fred Davis in 1986.

n e-learning, ( Salloum et al., 2019 ) analyzed literature from about 120
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esearch papers over about 12 years. Findings revealed that external

actors for TAM range from perceived usefulness to the actual useful-

ess of the technology. In Grani ć and Maranguni ć (2019) , a systematic

iterature review on TAM revealed two variables; perceived ease of use

nd usefulness as the core variables affecting the acceptance of technol-

gy. This is a clear indication that user perception and acceptance of

he usage of a system is a requirement before system development. In

 related review, Williams et al. (2009) looks at the trend in accepting

nd disseminating IT research which reveals that TAM is widely used

y researchers. This proves the quality of the methodology in research.

lso, Williams et al. (2015) reviewed the willingness of users to accept

echnology and realized STEM and TAM as commonly used in research.

n extension. Tamilmani et al. (2021) , reviewed papers on the accep-

ance and use of technology which reveals higher interest and citation

n the use of UTAUT2. Accepting and using innovation is of higher inter-

st to many researchers ( Kapoor et al., 2022 ). Many factors influencing

he choice and use of technology are centred on zeal and willingness.

he adoption and use of m-commerce also prove user acceptance as a

ajor factor before choice ( Chhonker et al., 2018 ). The early adoption

f AI improves the efficiency of work in many environments. In Kar and

ushwaha (2021) , both exploratory and confirmatory studies confirmed

he factors necessary for the adoption of technology to improve innova-

ion and the general quality of products through quality personal and

rganizational attributes. Faster adoption of technology also enhances

peeded development ( Asrani & Kar, 2022 ). However, there are regional

ariations in technology adoption which supports the assertion that so-

ial systems impact technology adoption. 

.4. Importance of expert system 

The relevance of ES in education is noticeable in Sayed (2021) and

hang and Aslan (2021) . To Supriyanto et al. (2018) and

hosravi et al. (2022) , the application of ES in education spans

arious aspects of quality education. This can help in improving the

uality of education which can be leveraged to achieve success at higher

evels of education. As indicated in ( Shahriar et al., 2022 ), the training

f employees can easily be done using a web-based ES. This will help in

asing the pressure on teachers and also enable learners to learn at their

wn pace. Both theoretical and practical applications of ES and the

aps in the literature are captured in Chen et al. (2020) . The necessity

f using ES in management is presented ( Da š i ć et al., 2011 ). Strategic

anagement critically examines alternative factors before making

 choice. These alternatives can be put into rules in an ES for easy

ecision-making. Administrative decisions can be improved through

S ( Gaber & Fahim, 2018 ). The effectiveness of management can be

etermined through ES ( Mavaahebi & Nagasaka, 2013 ). As indicated

y Votto et al. (2021a ), the prevalence of AI is a result of the efficiency

n enhancing effective management. The prediction of early warning

kills in the hiring of educators is seen in Yazdanian et al. (2022) . In the

istory of education, the ability of students to write in linguistics and

omplexity analysis is presented in Bertram et al. (2021) . To improve

he management of projects and reduce delays in the construction

ector, an ensemble predictive model is used in the paper ( Egwim et al.,

021 ). A data-driven decision-making aimed at improving port logistics

or the physical movement of resources across the globe grouped the

arriers into clusters ( Sarkar & Shankar, 2021 ). The evolution of ES

nd its functionalities ( Wagner, 2017 ) can be seen in the trends of ES

evelopment over the decades of its existence. In the management

f road traffic, the use of ES can be seen in its use to enhance traffic

anagement through the use of digital maps ( Gong et al., 2020 ). In

asing agile practice adoption, the use of ES has helped in enhancing

fficiency ( Kiv et al., 2022 ). As the gaming approach in computing gains

ore attention, the support of knowledge engineering in ES has helped

n improving reliability ( de Rosa et al., 2019 ). It is these numerous

actors of evidence proving the efficiency of ES that makes a lot of

ndustries use ES to improve efficiency in solving their problems. The
3 
se of ES in management and decision-making is therefore paramount

or effective business and boosting profit ( Castelli et al., 2017 ). The

se of ES is therefore a necessity in education in solving problems

he human expert finds difficult to solve. This helps in increasing

fficiency and effectiveness in educational management. The case of

asic education is not an exception. 

.5. Survey on systems 

In Mason and Rich (2020) , the attitude of elementary students to-

ards coding is surveyed to know the efficiency of students. Structural

quation Modeling (SEM) was used to analyze and present the findings.

he use of AI to solve problems in education is also surveyed in the paper

 Cheng et al., 2018 ). In this survey, the ability of robots to assist in teach-

ng and helping learners to acquire social skills is presented. A related

aper ( Raffaghelli et al., 2022 ) used a survey for a techno-pedagogical

nnovative AI system for early warning of students. SEM is used again for

he analysis to present the findings. The views of managers and vendors

n an E-exam in Norwegian higher education from the digital ecosystem

erspective are also presented in Chirumamilla and Sindre (2021) . 

. Methodology 

As the challenge of basic education is cancer, this survey uses both

ualitative and quantitative data collected from stakeholders of educa-

ion in Ghana. The constituents of the participants of the qualitative

spect are thirteen (13) officers from various sectors in managing basic

ducation in Ghana. Three members of the Ministry of Education (MoE);

wo from the EMIS team and one from the Basic Education Division. Four

embers of the Ghana Education Service (GES); one member from the

ead Quarters, one member from the regional offices, one member from

he district officers, and one member from schools. Two members of the

ational Schools Inspectorates Authority (NaSIA); one member from the

dministrative and finance team and one member from the Inspectorate

oard. Four members of the system development team; System analyst

nd designer, the first system supervisor, the Second system supervisor,

nd the third system supervisor. 

.1. Population and sampling 

The quantitative data was gathered from heads of basic schools and

chedule officers in educational management. Simple random sampling

as used to select the respondents of the survey. For easy access to par-

icipants, all 16 regions in Ghana making up the 216 districts had at

east 3 respondents each. In all, 648 respondents were selected as the

ample which constitutes 3 respondents each from a district. The dis-

rict statistics planning officer and two headteachers from basic schools

ere the participants from each district for the 16 regions. The data was

nalyzed using thematic analysis with an inductive approach. 

.2. Data collection 

Data for the research was collected from the sampled participants

ho responded to both the survey and the interview. The responses from

he interview are qualitative data while the survey responses are quan-

itative. This mixed method gave the research detailed responses from

he various stakeholders of education who are directly involved in the

ecision-making process. The survey data was made of both string and

umeric types with a maximum of 16 characters for a response. These

esponses were further coded to numeric variables using SPSS for the

uantitative analysis. A sample of the data is presented in Fig. 1 . 

.2.1. Data collection instruments 

Specifically, two instruments were used for the research; an inter-

iew guide and a survey questionnaire. The instruments were carefully

esigned to avoid biases in response. These two instruments were tested

o know their validity and reliability before use. 
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Fig. 1. Sample Data of Responses. 
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.2.2. Validity and reliability 

The instruments for the survey were tested using University for De-

elopment Studies Faculty of Education postgraduate students. The uni-

ersity is located in the Sagnarigu Municipality of the northern region

f Ghana and the students are Master of Philosophy students in Educa-

ional Administration, Educational Training and Development and Edu-

ational Measurement and Evaluation. These students are mostly people

n managerial positions in educational institutions who are preview to

ducational data and the challenges of basic education in the country.

he nine-member consulting team is selected as the domain experts to

ive the necessary advice on the nature of the resources and the man-

gerial decisions that are to be taken on the availability and provision

f such resources in schools. The integration of AI into the system for

ffective management of basic education can best be achieved with the

upport of various stakeholders. Four members of the expert develop-

ent team; a system analyst and designer and three supervisors are in

harge of the development. All these stakeholders are actively involved

n the development of the system. 

.3. Data analysis 

The quantitative data were analyzed in SPSS AMOS and Structural

quation Modeling was used to know the relationship between and

mong responses which shows the strong zeal or willingness to use an ES
4 
o support decision-making. The aspect of challenges, mitigations and

he integration of the system for effective decision-making is consid-

red in presenting the results of the SEM regarding the variables linked

o them. The qualitative data was analyzed using thematic analysis. This

ethod is both powerful and flexible for the analysis of the responses to

he interview. The six-step framework for thematic analysis by Braun &

larke (2006) was used. The structure of the quantitative analysis is pre-

ented in Fig. 2 and that of the qualitative thematic analysis is presented

n Fig. 3 

.3.1. Quantitative data 

As user acceptance is a requirement in developing a system, repre-

entatives of various stakeholders were contacted in knowing the chal-

enges with the current system and the readiness in using the new sys-

em. To cater for all possible responses in the user acceptance survey,

esponses of the users were coded from the seven-point Likert scale from

 to 7 with 1 as strongly disagree, 2 = somewhat disagree, 3 = disagree,

 = as neutral, 5 = somewhat agree, 6 = agree and 7 = strongly agree.

his constitutes the quantitative data for the study. 

.3.2. Qualitative data 

A thematic qualitative analysis of responses from the various mem-

ers of the development team was done to know the nature of the prob-

em for a sustainable solution. Inductive analyzes of the responses are
Fig. 2. steps in quantitative data analysis. 
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Fig. 3. Six-Step Thematic Analysis. (Source: ( Braun & Clarke, 2006 )). 
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Table 2 

Sample Interview Questions for Domain Experts. 

1. Introduction 

1.1 Where do you get data on basic education in Ghana? 

1.2 What are your most important challenges in managing educational 

data for decision-making? 

1.3 Which reasons account for your challenges? 

2 Data Gathering 

2.1 Do you get your data from schools through EMIS? 

2.2 Do you accept data mining in processing your data? 

2.3 Are your decisions supported by the data? 

2.4 Do you believe in the ability of a system to make or assist in 

making decisions? 
sed in concluding to get the final plan for the development of the sys-

em to avoid propaganda. These themes are further compared to the

esult of the survey to get the common responses of the stakeholders in

ther to get the true needs of the users of the system. 

. Results and findings 

The results and findings of the study are presented in two sections

ased on the research questions and the instruments used in data col-

ection. A survey questionnaire was used in collecting data from respon-

ents to answer the first research question; how ready is the educational

anagement in Ghana to accept an expert system? The second research

uestion (What are the expectations of users on the proposed expert sys-

em?) was handled by the interview conducted with the domain experts

s indicated in Table 2 . The data gathered was analyzed using inductive

hematic analysis to identify the challenges, mitigations and integration

f the system to real life. 
Table 1 

Constituents of the Team for the System Development. 

No Role Sector 

1 Senior Data Officer MoE-EMIS 

2 IT Officer MoE-EMIS 

3 Director of Basic Education MoE- Basic Education 

4 Representative of Director-General GES 

5 Representative of Regional Directors GES 

6 Representative of District Directors GES 

7 Representative of Schools GES 

8 Admin and Finance member NaSIA 

9 School Inspectorate Member NaSIA 

10 System Analyst and designer IT Expert 

11 First Supervisor IT Expert 

12 Second supervisor IT Expert 

13 Third Supervisor IT Expert 

5 
.1. Survey results 

The responses of the membership of stakeholders revealed the chal-

enges of basic education concerning the data on resources and decision-
3 Analysis 

3.1 Which data analytical tools do you use in processing your data for 

prediction or forecasting of future information? 

3.2 How do you analyze your information? 

3.3 Do you sometimes use intuition to do your analysis and 

interpretation? 

4 Generalization 

4.1 Do you judge information using your experience, knowledge or 

environment? 

4.2 Do you frequently use DSS for decision-making? 

5 The future use of ES in Decision-Making 

5.1 Indicate the stage in DM at which you will like ES to support you. 

a) Data gathering 

b) Analysis 

c) Generalizing 

5.2 If an ES can do everything in decision-making, what will you like it 

to do? 

5.3 Given the chance to use ES in decision-making, will you trust the 

system? 
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Table 3 

Summary Results of the Responses from the Survey. 

QUESTION SA A SWA N SWDA DA SDA 

Data Collection Challenges 

Data requested by EMIS overloaded 162 229 131 35 38 44 9 

1.4% 25% 35.3% 20.2% 5.4% 5.9% 6.8% 

The time needed for data is too short 200 30.9% 227 35% 110 16.9% 27 4.17% 35 5.4% 39 6.0% 10 1.5% 

High cost of providing information 122 18.8% 148 31.6% 165 25% 28 4.3% 56 8.6% 89 13.7% 40 61.7 

Accuracy of the Data 

The information seen is a true reflection. 252 38.9% 242 37.3% 102 15.7% 28 4.3% 10 1.5% 11 1.7% 3 0.5% 

Attempts to influence information 85 13% 169 26.1% 161 24.9% 71 11% 33 5.1% 68 10.5% 61 9.4% 

There are some errors in the data. 111 17.1% 205 31.6% 169 26.1% 62 9.6% 38 5.9% 35 5.4% 28 4.3% 

Challenges misrepresented 124 19.1% 204 31.5% 155 24% 50 7.7% 30 4.6% 59 9.1% 26 4% 

Using Information System 

The structured information system will improve the management of data 315 48.6% 266 41% 54 8.3% 8 1.23% 3 0.5% 2 0.30% 0 0.0% 

Trust a decision based on the data 238 36.7% 291 45% 90 14% 14 2.1% 9 1.4% 4 0.60% 2 0.3% 

Accept application for accuracy. 267 41.2% 293 45.2% 55 8.5% 19 3.0% 13 2% 0 0.00% 1 0.1% 

Updating data online. 289 44.6% 262 40.4% 65 10% 16 2.5% 8 1.2% 4 0.60% 4 0.6% 

Integrating the System for Effective Decision-making. 

EMIS combined with other applications will help 275 42.4% 284 44% 66 10.1% 10 1.5% 3 0.5% 6 0.90% 4 0.6% 

Privacy affects data 207 32% 235 36% 132 20% 29 4.5% 16 2.5% 18 2.8% 11 1.7% 

A good system improves the effectiveness 292 45% 271 42% 54 8.3% 16 2.5% 6 0.9% 6 0.90% 3 0.5% 

Using ES for Educational Decision-Making 

Trust of Expert System 258 40% 305 47% 65 10% 13 2.0% 3 0.5% 3 0.50% 1 0.1% 

Accepting ES results 226 35% 293 45.2% 93 14.4% 19 2.9% 8 1.2% 8 1.20% 1 0.1% 

Transparency for accepting results 253 39% 286 44% 82 12.7% 17 2.6% 5 0.8% 1 0.10% 4 0.6% 

Availability of domain expert 208 32% 303 46.7% 85 13% 23 3.5% 9 1.4% 13 2.0% 7 1.0% 

Not confident with ES results. 93 14.4% 164 25.3% 182 28% 62 9.6% 42 6.5% 75 11.6% 30 4.6% 

Advantages of ES in Management Decision-making. 

Believe in ES speed. 279 43% 269 41.5% 73 11.3% 12 1.9% 10 1.5% 4 0.60% 1 0.1% 

Believe in ES accuracy 224 35% 314 48% 91 14% 12 1.9% 2 0.2% 3 0.50% 2 0.2% 

ES avoid emotions and personal interest 242 37% 269 42% 94 15% 21 3.2% 9 1.4% 13 0.2% 0 0.0% 

Disadvantages of expert systems in decision-making 

7.1 The human intelligence and feeling of knowing will be missing 155 24% 264 40.7% 156 24% 22 0.3% 18 2.8% 27 4.2% 6 0.9% 

Results of ES may be misused 126 19.4% 248 38% 159 26% 44 6.8% 25 3.9% 37 5.7% 9 1.4% 

The system will misclassify irrational situations. 129 20% 218 33.6% 175 27% 50 7.7% 25 3.9% 40 6.0% 11 1.7% 

Human ES Decision-making Structure 

Delegation expert system 157 24% 262 40% 150 23% 30 4.6% 20 3.1% 22 3.4% 7 1.1% 

Results of ES suggest approval. 183 28% 319 49% 101 15.5% 22 3.4% 10 1.5% 7 1.1% 6 0.9% 

Rule-Bases ES for integration 200 31% 302 46.6% 96 15% 19 3.0% 14 0.21% 12 1.9% 5 0.8% 

Task Delegation to ES 

ES to identify specific challenges. 226 35% 285 44% 99 15% 15 2.3% 4 0.6% 13 0.2% 6 0.9% 

System to propose a course of action 181 28% 291 45% 120 19% 21 3.2% 13 0.2% 16 25% 6 0.9% 

System to select the best options 172 27% 255 40% 143 22% 24 3.7% 17 2.6% 26 4.0% 11 1.7% 

System to teach implementation 164 25% 267 41% 133 21% 28 4.3% 17 2.6% 23 3.5% 16 25% 

Roles for expert system 

System to give recommendations on progress in decision-making. 274 42% 287 44% 47 7.3% 14 2.2% 11 1.7% 14 2.2% 1 0.1% 

ES to teach the procedure 274 42% 287 44% 47 7.3% 14 2.2% 11 1.7% 14 2.2% 1 0.1% 

System to have an explanatory component. 295 46% 275 42% 47 7.3% 14 2.2% 7 1.1% 5 0.80% 5 0.8% 
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aking. The various aspect of human decision-making and the errors as-

ociated with the human aspect such as inaccuracies are indicated. The

ajor source of educational data is the EMIS and the dominant chal-

enge of educational data is inaccuracies as a result of human errors for

hich the reasons are attributed to errors at the point of data entry. In

he data gathering for decision-making, all respondents get data through

MIS, and claim to filter data to minimize errors but do not use tech-

ical tools in data mining. Also, decisions are claimed to be supported

y the data. They however believe their decisions can be assisted by the

se of the software. Common among all the data processing tools for

espondents is Microsoft Excel through charts and tables and the intu-

tion of the user is applied in making a judgment. In general, the major

ssue is the application of experience as the number of working years is

onsidered a factor by the respondent. The use of a DSS however is on

he mere application of the data for decision-making by humans. 

On readiness to use ES in decision-making, 157 respondents repre-

enting 24% strongly agree, 262 representing 40% agreed, 150 repre-

enting 23% somewhat agreed, 30 representing 4.6% are neutral, 20 rep-

esenting 3.1% somewhat disagree, 22 representing 3.45% disagreed, 7

epresenting 1.1 strongly disagree. This overwhelming response shows

he zeal to use an ES to address the challenges barring unforeseen cir-

umstances. Table 3 presents a summary of the results of the survey. 
6 
In Table 3 , the responses from the survey questionnaire were collated

nd presented in both frequency and percentages using SPSS. With more

han 75% of respondents being males, close to 70% of respondents hav-

ng more than a decade of experience, and over 61.7% being administra-

ive headteachers who are detached from teaching purposely to manage

he schools, one would have been expecting a better exhibition of man-

gerial skills to improve the schools. 16% are scheduled officers to the

anagement of education in the education offices, and about 15% and

.8% are subject teachers and classroom teachers respectively combin-

ng teaching with administrative work. As an indication of improper

anagement, close to 90% of respondents said resources are not ade-

uate for effective teaching and learning in schools. Close to 62% of

he respondents also feel the decisions made are not accurate enough to

olve the problems in the schools. This may be due to a lack of manage-

ial skills as the leadership in managing schools are often teachers who

an rise through the ranks in the Ghana Education Service (GES) ( Figs.

–9 ). 

As indicated in Table 3 , the use of the Seven-point Likert Scale gives

espondents the chance to accurately present their views. A larger num-

er of the respondents admit there are challenges with data collection

egarding the quantity of data needed concerning time and cost. Re-

arding the accuracy of the data, the majority feel there is an attempt to
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Fig. 4. Sex of Respondents. 

Fig. 5. Level Managing. 

Fig. 6. Duration in Service. 

Fig. 7. Managerial Role. 

Fig. 8. Resource Adequacy. 
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7 
nfluence the results due to human interest because the information does

ot represent the true picture of their schools which shows a clear admis-

ion of errors. For the aspect of information system usage, the majority

gree the use of a system will help. They pledge to support by accept-

ng an application to manage the situation, provide data online and also

rust the system results. On integrating the system, the majority believe

he system should be integrated into the EMIS and the data should be

roperly validated taking into consideration the privacy of users. On the

spect of using ES for decision-making in education, the majority said

hey will accept and trust the results of ES if there is transparency and

omain expertise to help in building trust. This is due to their belief in

S speed and accuracy in decision-making which also reduces inconsis-

ency and personal interest. They however noted that the human feeling

f knowing will be missing, the fear of misuse of the system will appear

nd the system will misclassify irrational situations. The overwhelming

ajority pledge their support for ES which can integrate the rules in

ecision-making and seek their approval of decisions. They expect the

ystem to identify specific challenges, know the course of action, suggest

he best solutions and also teach the implementation procedure. Roles

roposed by the users for the ES are; recommendations on progress in

ecision-making, the teaching of procedure and explanation of decision

esults. It is prudent with this information to get a more robust system

hat can assist in decision-making as the users of the proposed system

xpressed interest and willingness to use the system. Components of the

xpert system to be considered in the development are the rule-based

nference engine to cater to the rules to generate a decision result, a

nowledge base which considers the professionalism of basic education
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Table 4 

Regression Weights for Challenges, Mitigations and Integration. 

Variable 

Challenges Mitigations Integrations 

C1 C2 C3 C4 C5 M1 M2 M3 INT1 INT2 INT3 INT4 

Estimate 1.00 1.10 1.36 0.88 0.75 1.00 1.45 1.46 1.00 1.08 0.86 0.74 

SRWE 0.64 0.71 0.71 0.54 0.44 0.56 0.72 0.65 0.72 0.75 0.63 0.44 

Intercept 5.42 5.58 4.73 5.11 5.09 6.35 6.20 6.20 6.21 6.23 6.15 5.94 

SE 0.06 0.06 0.07 0.06 0.07 0.03 0.03 0.04 0.04 0.04 0.03 0.05 

Fig. 9. Decision Accuracy. 
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nd an explanation subsystem to assist users to understand how the sys-

em works. Admittedly, few respondents had descending views. These

inority groups felt the ES is not necessary for addressing the challenge.

hey see the addition of more work to management since they now have

o consult a system before making a decision. They also believe that

he human expert is more reliable than the ES. This notwithstanding

laces the majority view as the best alternative to address the challenge

ince the system will not replace the human expert but rather assist in

ecision-making. 

.1.1. Structural equation modeling (SEM) results 

As indicated in the methodology, the responses from the survey were

oded to the numeric value for quantitative analysis. SPSS Amos was the

oftware used and the tool applied in the analysis is the SEM. To estab-

ish the degree of willingness and acceptance for the ES, there was a need

o know the relationship between users’ responses in the survey. Major

actors under the challenges, mitigation and integration were selected

or this purpose. The variables under challenge are data overload (C1),

ime (C2), cost (C3), errors (C4) and Misrepresentation (C5). Under mit-

gation, the use of a structure information system (M1), combining EMIS

ith the application for filtering errors (M2) and updating the data on-

ine (M3) are the variables. Integration has four variables; linking ES

o EMIS data (INT1), validation and verification (INT2), ensuring trans-

arency (INT3) and user support (INT4). A recursive model was gener-

ted from the results which shows the relationship between and among

he variables, with a larger sample size (648). The results presented in

ables 4–6 show the various relationships, estimates, Standard Regres-

ion Weights Estimates (SRWE), Intercepts and the Standard Error which

epicts a very strong relationship between the various variables used.

ig. 10 is the SEM for the challenges, mitigations and integrations. 

The regression weights in Table 4 and the corresponding standard-

zation in Table 5 ? ” clearly indicate a strong relationship among the
8 
ariables. This shows a clear indication of the zeal to accept ES for

ecision-making. Intercepts for the variables as well as the co-variance

how strengths in values with corresponding strong positive correlation

stimates even though the variance shows a wider dispersion. The fac-

or scores weights in Table 6 show a strong impact or contributions of

he various variables to the groupings in the challenge, mitigation and

ntegration. 

.2. Thematic analysis results 

A thematic analysis of the responses from the interview was done

nd presented in an illustration for easy understanding. To avoid pro-

aganda, inductive analysis was employed to make meaning from the

esponses and put them into themes. Six major steps were used in ar-

iving at the theme; familiarization, coding the data, generating initial

hemes, reviewing the themes, naming and defining the themes, and

riting up the reports. 

.2.1. Steps in the thematic analysis 

The responses from the interview and the survey which are in qual-

tative form were first scrutinized and thoroughly read for better un-

erstanding. Transcription of the data was done after listening to the

esponses of the interviewees in the opened ended interview and the

urvey. This was done to have a logical view. Coding of the information

as done so that labels can be assigned to the various categorizations.

nitial themes were generated by grouping the responses to the most

rioritized based on the number of respondents who responded to that

heme. These themes were later reviewed to follow the order of hier-

rchy in system requirement gathering by beginning with data collec-

ion through challenges to the solutions. The themes were then named;

S decision nature, challenges, mitigation, implementation and evalua-

ion. A summary report of each theme is as follows. In all, five themes

ere identified; nature of decision-making, challenges of the ES, mitiga-

ions for the challenges, implementation of the decision from the system

nd evaluation of the system for better performance. The nature of the

ecision-making was based on the type of resource to be selected for the

ecision-making which influences the components or features to be in-

luded in the decision-making and the need for an interactive interface

or friendly use. At the backend, the rules for generating the results are

onsidered by looking at the locality type regarding the population and

dequacy of resources to link the challenges to the solutions for better

mprovement. The ES challenges consist of confidentiality, user behav-

or and authentication in the use of the system. This affects the trust of

he system by users in the aspect of misrepresentation, ethical and pro-

essional issues and the ability of the results to meet the expectations of

he users. Mitigation of the challenges includes training the users, au-

horization of users through credentials, monitoring user activities and

eporting misuse of the system. The clarity of the explanation subsystem,

egular updates and patches, consideration of educational policies and

 confirmation of the results with the reality are all measures to help.

he implementation of the system consists of the administrative aspects;

elivery approach, decision control and the rules or guidelines. This is

one with a motivation of usage which consists of the faster provision of

esources, quicker response to issues and accurate interventions to the

hallenges. A corresponding system management guide in the form of a
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Table 5 

Correlation, Variance and Co-variance for the Variables Selected. 

Variable INTEGRATION < –> CHALLENGES CHALLENGES < –> MITIGATIONS INTEGRATION < –> MITIGATIONS 

Variance 0.948 0.191 0.454 

Co-variance 0.15 0.091 0.262 

Correlation 0.228 0.214 0.892 

SE 0.035 0.024 0.027 

Table 6 

Factor score weight for the Challenges, Mitigations and Integrations. 

INT4 INT3 INT2 INT1 M3 M2 M1 C5 C4 C3 C2 C1 

MITIGATIONS .023 .054 .088 .075 .104 .153 .093 .001 .002 .002 .003 .002 

CHALLENGES .004 .010 .016 .014 .008 .012 .007 .072 .107 .167 .207 .159 

INTEGRATION .057 .137 .222 .189 .085 .126 .077 .002 .003 .005 .006 .005 

Fig. 10. SEM of the Challenges, Mitigation and Integration. 

Fig. 11. Thematic Framework of Educational Expert System. 
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earning model, functionalities of the system and the user activities in-

truction are enhanced. On the evaluation of the system, user acceptance

r agreement goes with the attributes of the users and their learning pro-

ess which can be done through surveys, questionnaires and reflective

eedback. Fig. 11 is the thematic framework for the Educational Expert

ystem and Fig. 12 is the results of the thematic analysis presented in

iagrammatic form. 
9 
.2.2. Acceptance model for educational expert system (AMEES) 

The ability of a system to withstand the test of time strongly depends

n its usefulness and efficiency. These are the two major factors consid-

red by users before accepting a technology. The nature of the task the

ystem will be handling, the challenges users have and the mitigations

o the challenges are what the users consider as the perceived useful-

ess of the system. A simple task with a complex system to handle will
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Fig. 12. Diagrammatic Representation of thematic analysis. 
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ose challenges as users’ confidence in the system will be high and their

eadiness to delegate tasks to the system will also be very low. This will

ffect the trust users have in the system. It is common to find users aban-

oning the system and applying manual interventions. To mitigate the

hallenges, proper training of users on how to use the system as well

s strict monitoring to ensure usage is necessary. Users’ judgement of

he efficiency of a system is based on its speed, accuracy and ease of

se. These factors will make the system better than the manual system.

 combination of the perceived usefulness and perceived efficiency will

etermine the attitude of the users towards the system which will finally

etermine the actual acceptance of the system by users. The acceptance

odel for the educational expert system is presented in Fig. 13 . 

. Discussion 

.1. Contribution to literature 

As indicated in the literature, methodologies used in the analysis of

ata from EMIS such as ( Moses Azerimi Azewara et al., 2021 ) and ( Votto

t al., 2021b ) are primitive with little application of modern technology

uch as AI. An attempt made by Inusah et al. (2021) to identify the chal-

enges of basic education through the EMIS data however reveals that

he major problem of the data is inaccurate information at the point of

ata entry which necessitates the use of ES to handle the information.

cceptance of a system by users however is vital before its development.

he use of TAM to test the level of user acceptance in this work proves

hat features such as the nature of the task and the challenging nature
10 
f a task strongly determine or influence the user to accept a system

s indicated in Fig. 10 . This serves as an update to the TAM as used

n Salloum et al. (2019) and Grani ć and Maranguni ć (2019) projecting

erceived ease of use and usefulness as major factors in accepting tech-

ology. 

Related works in ES such as ( Inusah & Amponsah, 2018 ) failed to

xamine the impact of embedded errors in the ES results for a decision.

his may affect the efficiency of ES. In this paper, the proposal to fil-

er the inputs to refine them using AI can boost the performance of ES

nd enhance the accurate provision of results. The analysis of factors

o ascertain the degree of influence can be seen in Neogi et al. (2021) ,

ishra et al. (2022) and Deepu Ravi (2021) . These analyzes however do

ot look at the modeling of the factors regarding their relationship and

heir influence on one another. The use of SEM to know the interoper-

bility among the variables and their groups gives a strong justification

or the study’s results as presented in Fig. 10 . 

In Table 1 , accurately constituting a team with the representation

f both IT and domain experts enhances accurate identification of the

roblem and technical representation of the problem. It is a mandatory

equirement for users to give their suggestions and also accept the use

f an expert system before it is developed. This not only encourages user

cceptance but increases the potential of leveraging the existing system

o achieve a more desirable system. Both technological hardware and

oftware already in use should be accessed and accepted if relevant in

uilding the new system. This will reduce the level of technological ob-

olesce that many legacy systems users fear. Challenges of the already

xisting system should be carefully identified regarding the nature of
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Fig. 13. Acceptance model for Educational Expert System (AMEES). 
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he task and the needs of the users. The mitigations of the challenges

hould be carefully done regarding the available resources and the needs

f the system. Domain experts are very relevant and should be actively

nvolved so that policies and professional ethics of the domain for that

ystem will not be relegated. Soliciting the views of the domain expert

equires detailed and elaborative information for technical representa-

ion. The use of open-ended interviews gives domain experts the chance

o give detailed information as indicated in Table 2 . Apart from the rep-

esentation of the team for the development, the general view of the

ajority of users of the system can also be considered in a survey to

now the perception and readiness of the users of the system. This helps

n broader consultations for a better system. User’s acceptance and readi-

ess to use a system in this paper are presented in Table 3 . The level of

cceptance and readiness is very high and maximum support is promised

or the use of the system. With a fair representation of participants, the

esults proved an overwhelming majority acceptance of the use of ES

o assist in decision-making at the basic level. This pledge for support

or the system is a result of the challenges stakeholders are having with

he human manual system. Varying methodologies for the analysis of

ata are equally as important as getting data from different users of the

ystem. The use of thematic analysis, as well as graphical statistical rep-

esentations to get models for the problem, helps in clearly presenting

he problem. Careful identification of the themes and enumeration of the

eatures of a system needed in each team gives developers the chance to

ccurately represent the needs of users in the system. This is presented

n Fig. 12 . The corresponding modeling of the acceptance of the Educa-

ional Expert System gives readers and users of this research the chance

o know the difference between Educational ES and conventional ES.

sefulness and the efficiency of the system are the core educational ex-

ert system factors to consider before development. This is represented

n Fig. 8 . Generally, improvement in the decision-making process at the

asic level of education will automatically improve the quality of edu-

ation in a country. As the core for quality and sustainable education in

 country, adequate provision of resources at the basic level will give

 corresponding quality education in a country and the success can be

everaged to other levels of education which will affect the quality of

rained human resources in the country for maximum productivity. 
11 
.2. Implications 

This research examines the need and level of preparedness by the

sers of the system to accept an expert system for decision-making in

ducation. Teachers and educational managers of basic education are

sed in the survey to gather information on the challenges, the measures

o address the challenges and the proposed solutions to the challenges of

asic education in decision-making which affect the resource availabil-

ty in schools. The findings answer the research questions suggesting the

eed for an ES to assist in managing the resources in basic schools. Ed-

cational policymakers and other stakeholders of education who are in-

erested in proper management and resource availability in basic schools

an adopt the use of ES to assist in addressing the challenges of educa-

ion. The findings of this research are in line with ( Inusah et al., 2021 )

hich stressed the need for an ES with data mining techniques to man-

ge basic education. Adopting an integrated system with data mining

echniques and expert systems by the EMIS is, therefore, a necessity

o achieve higher efficiency in decision-making to make resources ade-

uately available. 

.3. Limitations 

Despite the overwhelming endorsement by users of the system, there

re some limitations. Participants in the survey were limited and not all

ducational managers were given the chance to respond to the survey.

his does not provide a comprehensive response. As some of the respon-

ents were not technical IT persons, their understanding of ES could lure

hem to respond in the ways they did. Also, since some of the respon-

ents were inexperienced, the possibility of giving biased responses is

ery high. Teachers’ perception of the challenges of basic schools could

lso be a factor influencing the responses given. 

. Conclusion and recommendation for future work 

As seen in the user acceptance survey, the willingness of users to

se the system is very high. The efficiency of the proposed system is

lso guaranteed as speed in identifying and addressing the challenges in
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chool will be increased, accuracy in specifically identifying the prob-

em will also increase and the ease in making decisions to solve the

roblems is also assured. It will be prudent if the government of looks

t the integration of the proposed system into the already existing EMIS

o help in boosting the efficiency of educational management in Ghana.

ince the success of basic education affects higher levels of education,

ncreasing efficiency in decision-making at the basic level for resource

vailability will be meant to achieve success at all levels of education.

n the end, development in the country will increase as the financial

urden on the government will reduce in the education sector due to

ffective management. This will enable saving funds for other sectors of

he economy. 

Further, there should be a framework in future research for the adop-

ion of systems into the already existing systems rather than creating

n entirely new system. Other aspects of education such as the sec-

ndary and tertiary levels should also be considered in the efficiency of

anaging resources. Latency in decision-making as a result of bureau-

ratic consultations can be eliminated if efficient and resilient systems

re built. Other system development can explore AI areas such as ma-

hine learning to help in identifying the trend of educational data in

he country to accurately identify the challenges and the appropriate

nterventions to enhance efficiency in education in the country. 
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