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ABSTRACT 

The World Bank launched the Eastern and Southern Africa Higher Education Centers of 

Excellence Project (ACE II) in 2016 to establish regional education and research centers in 

Africa. The initiative aims to train a generation of Africans to solve African challenges in 

industry, health, agriculture, applied statistics, and education.  The ACE II seeks to improve 

post-graduate education and promote joint research at 29 ACEs in Ethiopia, Kenya, Malawi, 

Mozambique, Rwanda, Tanzania, Uganda, and Zambia. Monitoring and evaluation of ACE II 

thrives on data. However, using Microsoft Excel sheets for data capturing and storage is 

challenging due to its disintegration per center and time-consuming to analyze.  The ACE II 

lacks cumulative and informative visual data for impact demonstration, a feedback mechanism 

for the beneficiaries, and a dedicated communication channel for stakeholders. The project 

report presents ACE II Insight Hub, a system developed to enhance the monitoring and 

evaluation of Higher Education Centers of Excellence in Africa. The study utilized qualitative 

and quantitative research methods, structured interviews and survey questionnaires for data 

collection. Twenty-five (25) participants were selected using purposive sampling. Participation 

was voluntary and anonymous. Quantitative data were analyzed using Google Forms as graphs 

and pie charts. Thematic analysis and document analysis were applied to qualitative data and 

review of documents previously submitted. The system was deployed on the IUCEA intranet, 

user was trained and validated the system by filling out an online questionnaire. The ACE II 

Insight Hub aims to enhance stakeholder engagement, evidence-based decision-making, 

project performance, impact assessment, and accountability for higher education Centers of 

Excellence in Africa.    
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Definition of Key Concepts 

2.1.1 Monitoring and Evaluation  

Monitoring and evaluation refer to methods that policy-makers and project implementers use 

to weigh how a project is executed and to find out if there are any gaps between the planned 

results and achieved results (International Labour Organization, 2015)  

2.1.2 Data Visualization 

Data visualization is a vital process that transforms complex information into a visual format 

that can be easily grasped by individuals, resulting in the revelation of valuable insights. This 

can be achieved through the use of maps, graphs, and charts, all of which aim to reveal patterns 

and trends within the data (Brush & Burns, 2023). 

2.2 Related Works 

This subsection presents related works that have been reviewed to come up with the technical 

gap being addressed.   

2.2.1 Higher Education Quality Monitoring and Evaluation Platform Based on Big Data 

The Higher Education Quality Monitoring and Evaluation Platform combines disintegrated 

evaluation into methodical evaluation making the process of evaluation inclusive and more 

reliable. The system solves the problem of collecting uneven information, allows real-time 

browsing of data, and can process and analyze data based on the current need to deliver a 

practical and logical basis for administrators in the education sector to make decisions.  The 

system uses big data technology to collect, process, and store data about teaching in universities 

and colleges. The data is then mined and analyzed using statistical analysis and model building 

to come up with reports graphically presented as charts (Yuqian et al., 2017). 

Much as the developers included the functionalities of acquiring data, processing it, and the 

results to enhance monitoring of teaching activities in schools in Nanjing, China, the system 
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does not cater for communication among the different stakeholders in education and school 

administrators (Yuqian et al., 2017).  

2.2.2 A proposed Architecture for integrating Business Intelligence in Higher 

Education Quality 

For Higher Education to benefit from Business Intelligence (BI) analytics for monitoring and 

evaluation purposes, a study by Sorour et al. (2020) proposed an architecture that incorporates 

BI in Higher Education. The researchers created links between the main elements of the 

monitored indicators and the BI system. This study revealed that Stakeholders and management 

were the main users of the Business Intelligence and that they play a big part in drafting the 

strategy of Higher Education Institutions. As such, their needs were given the most priority 

when proposing the system architecture. The proposed BI system would support decision-

making for HEI management by providing real-time performance measurements and analytics. 

The proposed architecture identified several input sources of data that feed the system. The 

significant role of social media in getting feedback on the quality of service provided by the 

HEI was considered. Diverse data storage mechanisms like cloud services and internal 

databases were put into consideration during the design. The analyzed data was visualized and 

presented to decision-makers as dashboards, reports, spreadsheets, and ad-hoc queries (Sorour 

et al., 2020).  

Although the suggested architecture is discussed in the context of HEIs, it can also be used to 

monitor other KPIs that are specific to the institution. 

2.2.3 Business Intelligent Dashboards for Quality Monitoring in Higher Education 

Institutions Using Service Oriented Business Intelligence Tools 

In a bid to solve the difficulties in monitoring quality in higher education, a study proposed and 

designed a three-path Business Intelligence architecture to cater to the needs of different Higher 

Education Institutions. The proposed architecture considers the varying capabilities of the 

institutions to handle large datasets from different sources. Institutions with limited resources 

can utilize web services to visualize data from the database on dashboards. The authors used 

Microsoft Power BI Desktop, Tableau, and the Cube.js Service Oriented Business Intelligence 

tool for developing the dashboard prototype. The proposed architecture enables decision-

makers in HEI to monitor compliance with KPIS and recognize areas where exceptional 

consideration is needed to realize national accreditation (Sorour & Atkin, 2024). 
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This study focused on developing a framework for retrieving data from social media and 

presenting the data in summarized graphics to stakeholders.    

2.2.4 A Big Data Architecture for Learning Analytics in Higher Education 

According to their research, the researchers discovered that a lack of adequate conceptual 

architectures for big data suitable for higher education institutions has resulted in numerous 

failures to provide timely, relevant, and accessible information for decision-making.  

Therefore, they came up with a generic solution that seamlessly integrates data acquisition, 

pre-processing, storage management, analytics, visualization, and alerts to solve the challenge 

of big data analysis in higher education. The proposed system includes all objects and devices 

responsible for collecting raw data at each stage of higher education processes. The structured 

and unstructured data collected data from specific students are forwarded to the data 

management systems for analysis. The data storage system consists of a database management 

system with buffering and real-time query optimization. After data is analyzed using smart 

processing algorithms to extract meaningful and valuable information which is then visualized 

to depict the analysis results (Matsebula & Mnkandla, 2017). 

This study proposed and presented an architecture of analyzing big data for purposes of 

monitoring quality in higher education institutions with a focus on learning analytics leaving 

out other measurable elements that can support decision-making in higher institutions of 

learning in Africa.  

2.2.5 The MET Online Services System 

The MET online service system is a business analytics-supported web and mobile application 

that was developed to systematize and improve the surveillance of important indicators for 

performance in learning institutions in the Philippines thus helping them to make better fact-

based decisions. It is made up of responsive visualizations, reports, and dashboards that support 

the instant advancement of extension services, activities, and ongoing tasks and monitor the 

definite activities quarterly and annually (De-Jesus & Buenas, 2023). 

On the other hand, MET Online services mainly focus on the monitoring of teaching activities 

in the learning institutions leaving out other key elements and processes for example, student 

engagement and satisfaction, and engagement of other stakeholders. 
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2.2.6 A Web-based Monitoring and Evaluation System for the Ministry of Health 

Projects 

The researchers proposed a web-based system to enhance the monitoring and evaluation of 

projects that fall under the Ministry of Health in Tanzania. They suggested three modules 

namely, projects registration where new projects are added, projects tracking and project status 

module which provides alerts if the project has failed or succeeded before or after the project 

deadline. The significance of the system is that it would help in providing timely and accurate 

information which informs the progress of the projects being implemented (Mleke & Dida, 

2020).  

However, the researchers proposed the system without developing it therefore the developed 

ACE II Insight Hub and the proposed system by the researchers are not comparable in terms 

of the technology used.  

2.2.7 Proactive Project Monitoring Model 

The developers proposed a model based on modeling and prediction trends of time series to 

proactively monitor the execution time of a project and the deadlines of the projects. Testing 

results of the model showed that the model could estimate project times with a few constraints 

whose influence is easily established and regulated. The use of the model would enable project 

implementers to come-up with decisions at the early stages of the project thus solving the 

project planning and management challenges in Russia (Averina et al., 2020). 

However, the developers focused on only one aspect of project monitoring and evaluation, 

leaving out other important aspects that influence the success of a project such as stakeholder 

engagement, and budgetary constraints among others. The model developed by the researchers 

was based on time series trends of modeling and forecasting for prediction while the developed 

ACE II insight hub does not have a prediction functionality.      

2.2.8 GeoFarmer 

GeoFarmer is a customizable system that monitors farming projects in Tanzania, Uganda, 

Colombia, and Ghana and provides feedback to farmers. The system provides a mechanism for 

farmers can share their constructive and adverse experiences amongst themselves and consult 

specialists on how they can best manage their farms by facilitating a real-time flow of data. 
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GeoFarmer comprises a web dashboard and a smartphone application and the developers 

focused on simple and easy to learn and use, keeping in mind the low ICT literacy levels in 

most rural areas. The results of the study demonstrated that the system is cost-effective for 

collecting data and farmers can use it to increase productivity on their farms (Eitzinger et al., 

2019). 

However, GeoFarmer is only restricted for use in agricultural projects and the researchers did 

not indicate how the systems can be customized and adopted for use in other sectors like 

community-based aid projects. In terms of technology, GeoFarmer offers feedback to its users 

only inform of dashboards. 

2.2.9 LogAlto 

LogAlto is a collaborative off-the-shelf web-based software for monitoring and evaluating 

international development projects using dashboards and data visualization. The software is 

available for use on the Internet and it offers a user-friendly interface, and cloud-based 

capabilities that allow usage from any location of the users and is highly flexible to serve the 

needs of large and small M&E systems. LogAlto is the best for international Non-

Governmental Organizations (NGOs) with many implementing partners in different countries. 

It helps to track progress, measures the impact, and reports on all the projects (Logalto, 2023). 

On the other hand, LogAlto is not the best fit for organizations that want their M&E System to 

be hosted in-house and those dealing with data that has a high degree of confidentiality since 

it is a cloud-based application. 

2.3 Technical Gap 

Particularly in East Africa, there is a clear technical gap in the existing systems used for M&E 

activities in project implementation. Based on the literature reviewed, the absence of a unified 

system that seamlessly integrates data processing, visualization, dashboard creation, report 

generation, grievance and feedback capturing as well as stakeholder communication is evident. 

While numerous systems exist to address individual aspects of monitoring and evaluation, none 

holistically encompasses these functionalities in a single, cohesive solution. 
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2.4 Proposed System 

The proposed and developed system is a Web-based System to enhance the Monitoring and 

Evaluation of the Eastern and Southern Africa Higher Education Centers of Excellence, known 

as ACE II Insight Hub. The system aims to improve the reporting and decision-making process 

by the stakeholders and the project implementing parties through project data visualization and 

report generation. The system supports three registered user groups, the World Bank Group 

(WBG) stakeholders, IUCEA, and ACE leaders, and can take in feedback and queries from 

unregistered users who do not need credentials to submit their concerns. It also allows 

registered users to communicate amongst themselves under the Comments module as shown 

in Fig. 1. 

 
Figure 1:     Proposed system    
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CHAPTER THREE 

MATERIALS AND METHODS 

3.1 Project Case Study 

This project was executed at the Inter-University Council for East Africa (IUCEA) with its 

head offices located in Kampala, Uganda, as indicated on Google Maps in Fig. 2. Uganda is 

one of seven partner states of the EAC, to its west is he Democratic Republic of Congo, Kenya 

to the east, to the southwest is Rwanda, to the north is South Sudan, and Tanzania to the South. 

The project was carried out here IUCEA for it is the RFU- Regional Facilitating Unit for the 

ACE II project which is the focus area of study for this project. Therefore, the location offered 

an opportunity for direct contact with all the stakeholders which made requirement gathering 

and system development faster and easier given the continuous interaction with the intended 

users of the system. 

 
Figure 2:     Location of Inter-University Council for East Africa, the project case study  

3.2 Research Methods 

Quantitative and qualitative research methods were used in collecting data about the 

monitoring and evaluation of ACE II. This was done to gain a clear understanding of how data 

is collected at the centers, how feedback is collected and transferred to the RFU for review and 

verification, and then used to support and inform decision-making by ACE II stakeholders. 
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Thematic analysis was used to analyze interview responses of the staff involved in running 

ACE II at IUCEA by transcribing the recorded audio interviews and identifying common 

themes in the collected responses. Thematic analysis is used by researchers to examine 

common themes and patterns in qualitative data (Naeem et al., 2023). The process involves the 

researcher getting familiar with the data, coding, generating themes, reviewing the themes to 

ensure all data is captured, renaming the themes and defining them and finally documentation 

(Caulfield, 2023). Inductive thematic coding was used to code the common themes, the results 

are shown in Table 2. 

3.6 System Development Approach 

This project adopted an agile software development approach, in particular, extreme 

programming (XP). The XP was used because it emphasizes code quality and continuous 

feedback, allows changes to be incorporated at any point of development, and emphasizes 

simplicity (Raeburn, 2022). The XP values of simplicity, feedback, and communication were 

vital during the system development. The process of XP is illustrated in Fig. 3. 

 
Figure 3:     Extreme programming process cycle 

3.7 System Design  

After collecting the system requirements and analyzing them, Unified Modeling Language 

(UML) tools facilitated the designing of system architecture. System modeling was done using 

diagram.net software and MySQL workbench. The results of the system design are explicated 

in Chapter Four. 
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3.7.1 Context Diagram   

Figure 4 shows the overall description of the developed system. The system back end is 

connected to the front end and the database using APIs. Data from the database is processed in 

the backend and system users access the processed data information of reports and dashboards 

through the user interface of the developed system. Users input data using the UI and the data 

are then sent and stored in the system database by means of APIs. APIs allow the user interface 

to securely interact with the database. 

 
Figure 4:     Context diagram for a developed web-based system to enhance monitoring 

and evaluation of ACE II 

3.7.2 Entity Relationship Diagram 

The system used a relational database by modeling the data entities and relationships required 

to capture the M&E data for visualization and reports. 

Figure 5 illustrates the relationship that exists amongst the different entities of the developed 

web-based system to enhance the monitoring and evaluation of ACE II. 
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Figure 5:     Entity Relationship Diagram for the developed system 

3.7.3 Use Case Diagram 

Figure 6 shows the different use cases for the developed system and how the different users 

interact with the system. 
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Figure 6:     System use case diagram 

3.7.4 Flow Chart Diagram 

Figure 7 illustrates the flow of activities and processes within the developed ACE II Insight 

Hub. 

 








































































































