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EXECUTIVE SUMMARY 
 

Cyber-physical systems integrate sensing, computation, control and networking into physical objects and infrastructure, connecting them to the Internet 

and to each other. The fulltime Doctor of Philosophy in Cyber Physical Systems will be hosted by the Department of Computer Engineering and 

Informatics shall be by research coupled with foundational and cross-cutting courses. It has been designed to produce graduates with advanced research 

and development skills in the field of Cyber Physical Systems for national and societal transformation. The design considered the complexity and inter-

connectedness of the digital systems and computer systems that man interactions with and the resultant occurrence of many technology concerns. The PhD 

programme in Cyber Physical Systems at Busitema University will provide opportunities for talented Ugandans to get the necessary leadership 
 

empowerment, academic and professional confidence to spearhead the much-needed innovations andCyber PhysicalresearchSystems t related challenges as well 

as increasing the number of skilled human resources that is critically lacking in tertiary institutions. This program has been designed as a unique interdisciplinary 

collaboration between the disciplines of Computer Science, Data Science, Computer Engineering, Artificial Intelligence, Electrical Engineering, Information 

technology, Software Engineering, Social Sciences, Network Engineering, and other related fields. The Directorate of Graduate Studies Research and Innovation 

(DGSRI) through the Faculty Higher Degrees Committee (FHDC) and the Department will be responsible for the overall management and running of the PhD in 

Cyber Physical Systems programme. The target group shall be holders of Masters (or Masters of Science) degree in Computer Science including Science in Data 

Science, AI, Computer Engineering, Information Systems, Information Technology, Software Engineering and others related to the field of Cyber-Physical 

Systems. The programme intends to develop a scientifically-oriented human resource base with advanced academic knowledge in Cyber Physical Systems to 

provide pragmatic solutions to the contemporary data Security; 
 

train and enrich academic competence in order to bridge the gap in the spiralling human resource needs at higher institutions of learning at the local and 

regional scales; provide doctoral students with the knowledge that enables management and development of complex systems in the field of various human 

services, as well as management and coordination of theoretical and applied research projects in the field of Digital Technology; qualify doctoral students 

as widely-trained researchers or professionals, competent to carry out interdisciplinary research projects and implement complex professional tasks for the 

benefit of the society. Admissions into the PhD in Cyber Physical Systems Programme shall be guided by the general regulations of graduate Degree 

Programmes of Busitema University and specific regulations of the Faculty of Engineering and Technology. In addition, the National Council for Higher 

Education regulations coupled with the East African Inter-University Council regulations regarding credit transfer and accumulation of credits shall apply 

for the transfer and exchange of students. 
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ACRONYMS 
 

 

C: Core 
 
CPS- Cyber-Physical System 
 
CGPA: Cumulative Grade Point Average 
 
CH: Contact Hours DGSRI: Directorate of Graduate Studies, Research and Innovations 
 
DGSRI: Directorate of Graduate Studies Research and Innovation of Busitema University 
 
E: Elective 
 
GPA: Grade Point Average 
 
LH: Lecture Hours 
 
PH: Practical Hours 
 
NDP: National Development Plan 
 
SDG: Sustainable Development Goals 
 
TH: Tutorial Hours 
 
Vision 2040: Uganda Vision 2040 
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DEFINITION OF TERMS 
 

 

A Semester is a period of study of normally not less than 17 weeks or such a period as may be determined by senate for any academic year. 
 

 

A Unit of Study is a one hour lecture per week per semester or two hours of tutorials/seminars per week per semester or three hours of practical per week per 
 
semester. 
 
 
 
An Academic Year shall normally consist of two semesters and may include a third semester to cater for practical attachment, teaching practice and other field 

courses as may be determined by Senate. 

 

 

Curriculum means an organized programme of study for a given degree, diploma or certificate award incorporating all matters including rationale of the 

programme, purpose, expected learning outcomes, academic resources for the support of the programme, academic organization of the programme, admission 

requirements, mode of delivery, programme content requirements and assessment process requirements. 

 
 
Department means an academic division into which a school is divided for purposes of teaching, examinations and administration. 
 

 

Doctoral means a work relating to the PhD Doctorate means the PhD degree 
 
 
 
Lecture Hour means a period of time equivalent to one hour and representing one such continuous hour in lecture form, two in a tutorial or open learning session, 

three in a laboratory practical or practicum and five in field or similar practice. 

 
 

Programme of Study means the prescribed syllabus that students must be taught at each stage. 

 

PhD/Ph.D. means the Doctor of Philosophy  
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1.0 TITLE OF THE PROGRAMME 
 
The title of this programme shall be Doctor of Philosophy in Cyber Physical Systems (PhD CPS) of Busitema University 
 

2.0 PREAMBLE  
 
2.1 Background  
 
Busitema University is a public University that was established in 2007 as a Multi-Campus University located in Eastern Uganda. The Vision of the University is to be 

‘A Centre of Academic andTechnol ogyProfessionalandInnovation’ExcellenceandinclusiveitshighinstandardScience,Missiontraining, engage in quality research and 

outreach for industrialization and sustainable.Since thatdevelopment”time,theuniversityhascontinuously offered guidance to the country in the area of education, 

research and innovation strictly following these core values: Respect, Professionalism; Customer First, Innovativeness and Integrity. With support from the 

Government of Uganda, the university has been able to initiate and implement education, research and innovation reforms aimed at improving the quality of and access 

to education as well as conducting research for development at various levels of education. 

 

The Department of Computer Engineering and Informatics is running its firstgrammemaster’si..Computer“MastersproForensics”ofThefirst graduates of Masters of 

Computer Forensics have now moved on for PhD programmes in other universities of the world. The university, specifically, the faculty and the department, has 

acquired more training capacity and qualified staff that will be used to undertake high level research in various areas of Cyber Physical Systems and satisfying the 

Breadth Requirements. This will be accomplished by taking courses in the following Breadth Tracks: Theoretical Foundations, Computer Systems, Cyber Applications, 

Cyber Security and Computer Science. The largest research areas include: Systems design, big data analytics, Network Engineering, Systems Evaluation, IOT 

Computing, Cyber Security, and Internet Computing. While the above achievements have been registered through certificates, degree and masters’ programmes,Cyber 

PhysicalleadershipSystemsstillremainsandlimited. commanAssuch, there is need for high quality research through introduction of the Doctor of Philosophy in Cyber 

Physical Systems to help tackle and innovate practical solutions and policy developments to the arising global and national development challenges in the field of 

Cybernetics and Computer Science. 

 

The Doctor of Philosophy in Cyber Physical Systems is home processed, grown and designed to produce graduates with advanced research skills in the field of Cyber 

Physical Systems for national and societal transformation. It also seeks to significantly contrib mission currently accomplished through advancing and promoting 

knowledge and development of skills in Science, Technology and Computer Science education. 
 
The launching of this program will position the department to deepen its training role in the university thus, significantly contributing to the and mission. The program is 

intended to provide a variety of advanced research opportunities to candidates in the fields of Systems Design, Big Data Analytics, Network Engineering, IoT and AI, 

Internet Computing, Mobile Computing, Distributed computing and other related areas. 
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2.2 Justification 
 
Whereas we acknowledge the complexity and inter-connectedness of the digital systems and computer systems, man’s interaction the occurrence of many technology 

concerns. What is currently needed is a better understanding of the both the application and design of the modern devices introduced in our lives; and then be able to 

provide scientific based solutions to the global technological challenges. 

 

Numerous countries globally have demonstrated a rapid post-pandemic recovery with an increase in consumption and adoption of digital technologies at the grass 

root level. Whilst these technologies have enabled faster growth, they have also led to challenges related to cyber security. Research reports suggest that African 

enterprises are a favorite target for cyber attackers. The cyber security landscape across the African continent is highly dynamic and is rapidly evolving, propelled 

by widespread digitalization across business sectors 

 

Uganda like other African countries is faced with immense development challenges including, information security, Technology adoption, data processing and 

communication, IoT and AI. These challenges have undermined the country economy to grow on a sustainable basis and therefore, require well researched on 

sustainable practical solutions for the country to achieve its vision of 2040, with qualified and well-trained researchers to perform the functions of knowledge 

production, its dissemination and application in the society. In most cases, to achieve the best sustainable practical solutions to these challenges, PhD holders 

involved in research are required to undertake research for the solutions and apply the researched knowledge in the society against these challenges. However, in 

Uganda according to Kasozi (2019)
1
 findings, there is an alarming shortage of PhD holders in the country of about 1000 to 14000 thus, hampering research and 

innovation to the prevailing challenges in most of the academic institutions of the country. Likewise, researchers/academicians in the field of Cyber Physical 

Systems in Uganda and the region are limited. Yet a Cybernetic Scientist makes important contributions to the understanding of such changes through their 

research on human-induced technology dynamics. 
 
 
The Sustainable Development Goals (SDG) seek to transform the World by agitating for the provision of quality education, health, environment, and end poverty among 

others. For Uganda, this goal is still in its infancy because of umpteen drawbacks ranging from inadequate funding, unskilled human resource and limited infrastructure. 

However, over the years, several achievements in the education sector have been arrived at and are worthy to highlight: the introduction of ’free primary and secondary 

education, government scholarships, revamping vocational education and introduction of tertiary education student loan schemes. Despite 
 
the milestones recorded in the education sector in Uganda, the country still has low competitiveness to produce goods and services that can be traded on the global 

market. This is attributed to limited innovations, inadequate infrastructure, technological readiness, limited hands-on training at higher education and training, and 

labour market inefficiency. Besides, Uganda’s youthful labour force 
 
 
 
 
1
 Kasozi, A.B.K. 2019. Creation of the Next Generation of Thinkers and Innovators: Doctoral Training in Ugandan Universities. Makerere Journal of Higher Education, 10 (2), 3 –17. ISSN:  

1816-6822. 
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According to the National Development Plan III (NDP) and Uganda’s Vision 2040, human capital deve investments in health, education and skills development. While 

some progress has been made towards skilling the Ugandan labour force, the economy still faces advanced research skills gaps in key sectors. The priority of human 

capital development is increasing the stock of a skilled and healthy workforce towards the production of human capital to accelerate the realization of the demographic 

dividend. 

 

In practice, cross-cutting edge research is needed to pioneer new evidences, concepts, ideas, theories and measures about these digital devices, application 
systems, communication infrastructures, Networking Technologies and information use and management. 

 

Busitema University as one of the leading research and innovation institutions in the country is strategically positioned and mandated to contribute to finding 

sustainable practical solutions to these national development challenges through providing the necessary leadership in advanced research and innovation. 

However, Busitema University and Uganda as a whole still has a demand for a pool of trained scholars to provide leadership in advanced research and innovation 

to the national development challenges as well as education training in universities, ministries and government departments. For instance, most of the PhD holders 

in fields related to Cyber Physical Systems have been trained outside the country at very exorbitant costs and engaged in areas of interest of foreign countries, for 

which some of these trained research and scholars have remained abroad to serve the respective foreign countries thus leading to brain drain in Uganda. Therefore, 

having a home-based PhD may reduce on these challenges. More so, Uganda with a population of over forty-five million people, and several higher education 

institutions, has no institution offering a specific PhD CPS. Although there are related programmes especially relating Cyber Security, these are offered up to post 

graduate Diploma level. Busitema has been the first institution to offer a related course in Computer Forensics at Masters Level. This therefore justifies the 

continued programme at PhD level in the country. 

 

The introduction of a PhD programme in Cyber Physical Systems at Busitema University will provide opportunities for talented Ugandans to get the necessary 

leadership empowerment, academic and professional confidence to spearhead the much-needed innovations and researchCybertoPhysicaltheSystemscoun related 

challenges as well as increasing the number of skilled human resources that is critically lacking in tertiary institutions. Currently, the Department of Computing and 

Informatics does not have any doctoral programme, despite the fact that it has masters and undergraduate programmes that feed into it. Also, as 
 
the department develops new Masters and undergraduate programmes, there is need for staff development initiatives that will ensure adequate capacity building of 

staff within the university and the country. The doctoral programme will help save the university from costs it has been incurring in sponsoring staff to do doctoral 

programmes abroad. This programme will also be used as to enhance the research capabilities, policy initiations and incubation of various programmes and ideas 

for national development. 

 

The PhD in Cyber Physical Systems is actually developed to offer scientific research in the discipline of Cybernetic Science at Busitema University. This program 
has been designed as a unique interdisciplinary collaboration between the disciplines of Computer Science, Data Science, Computer Engineering, AI, Software 
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Engineering, Social Sciences, Network Engineering, and other related fields. The shared vision for this program is its commitment to highlight and address the 
uneven relationships between Technology and Technology application. 

 

2.3 Management of the Doctoral Programme 

 

The Directorate of Graduate Studies Research and Innovation (DGSRI) through the Faculty Higher Degrees Committee (FHDC) and the Department will be 

responsible for the overall management and running of the PhD in Cyber Physical Systems programme. The five-member committee established at the department 

level, shall be inter-disciplinary to include at least one expert or external person from industry or any related field of knowledge. The role of the committee shall 
 
be to select and recommend supervisors, assess and examine the candidates’inadditiontomonitoring theproposalsprogressofcandidates inandthe t programme and 
coordinate with the FHDC and DGSRI. 
 

2.4 Target Group 
 
The proposed PhD programme is interdisciplinary and therefore, the target group shall be holders of Masters (or Masters of Science) degree in Computer Science 

including Science in Data Science, AI, Computer Engineering, Information Systems, Information Technology, Software Engineering and others related to the field 

of Computer Science. The programme will also target graduate fellows and staff from public and private universities, research institutions, government ministries 

and individuals from the world of work and academia who may require high level qualifications and expertise through research in Computer Sciences. 
 
 

3.0 AVAILABLE RESOURCES  
 
3.1 Staffing  
 
The academic staff that will run this programme will be composed of Professors, Associate Professors, Senior Lecturers and Lecturers. Refer to Appendix A for 

more details about the fulltime and temporary staff who will coordinate the programme. In addition, staff within the faculty and from other faculties with 

specialized training in and research interests in Cyber Physical Systems shall be engaged to support the students of the programme. Collaborative staff from other 

universities will be part of the doctoral teams to run the programme. Visiting lecturers from other universities within East Africa and beyond shall be involved 

whenever need arises. 
 
3.2 Technical and Infrastructure Facilities 
 

3.2.1 Teaching and Learning Facilities 
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The Faculty of Engineering and Technology and Busitema University as a whole, have sufficient facilities which satisfy the minimum standards to run the 

programme. The lecture facilities are spacious, well maintained and facilitated with chairs, white board and reliable power connection to manage the cross-cutting 

programmes and independent study. Secondly, the students will have full access to the university library for offline and online resources (books and journals). The 

students will have access to both well facilitated electronics and computer Laboratoriess. They will also have access to other minor instructional equipment and 

study resources such as Global Positioning Systems, Projectors, Satellite images, Desktop computers and internet. Additional facilities will be procured and 

established by the faculty in collaboration with university authorities, donor or development partners. 
 

 

3.2.2 Research, Innovation and Library Facilities 
 
The  university  has  well  equipped  laboratories  which  will  support  the  programme.  These  include  the  Electronics  and  Instrumentation  Laboratory,  the 
 
Communications  Laboratory and the  Computer  Laboratory. The  Laboratories have some  of these specialised  equipment and others shall  depend on the 
 
collaborations from UPF and other institutions offering related programmes.  The University subscribes a number of electronic resources in addition to hard copy 
 
books in the library see appendix B 
 
Furthermore, the university also has linkages with institutions having specialized labs among others such as:  

1) Makerere University  
 

2) Dar es Salaam University, Tanzania.  
 

3) Moi University, Kenya.  
 

4) Masinde Muliro University of Science and Technology, Kenya.  
 

5) Uganda Industrial Research Institute (UIRI)  
 

3.3 Program Funding  
 
The funding shall come from the government, fellowships, scholarship grants, donations and private sponsors. The candidates shall pay tuition, research fees and 

other related charges determined by Busitema University Council. Other additional sources of funding shall include locally generated revenues and donations. 

Appendix B shows the fees structure for the programme. 
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4.0 PROGRAMME OBJECTIVES  
 
4.1 General Objective  
 
The PhD programme is envisioned to equip students with broad creative skills of thinking that will enable them to be research-oriented in the discipline. 

Therefore, the general objective of the programme is to produce experts who will be able to carry out cutting edge research and development in areas of Cyber 

Physical Systems to address the current and future societal challenges. 
 
4.2 Specific Objectives  
The specific objectives of this programme are to: 
 

1) Develop a scientifically-oriented human resource base with advanced academic knowledge in Cyber Physical Systems to provide pragmatic solutions to 
the contemporary societal challenges  

 
2) Train and enrich academic competence in order to bridge the gap in the spiralling human resource needs at higher institutions of learning at the local and 

regional scales.  
 

3) Provide doctoral students with the knowledge that enables management and development of complex systems in the field of various human services, as 
well as management and coordination of theoretical and applied research and development projects in the field of Digital Technology  

 
4) To qualify doctoral students as widely-trained researchers or professionals, competent to carry out interdisciplinary research and development projects and 

implement complex professional tasks for the benefit of the society  
 

 

4.3 Programme Learning Outcomes   
By the end of the programme, the PhD in Cyber Physical Systems candidates should be able to; 
 

1) Ability to understand and conceptualise research problems using a variety of approaches, have theoretical and innovative skills that are essential for 
effective data processing, create and foster knew knowledge and analysis to foster regional development in secured cyber applications.   

2) Bridge gaps in the spiralling human resource needs at higher institutions of learning at both the local and regional scales.   
3) Conduct research and publish research findings with minimal supervision.   
4) Manage and administer institutions and programmes that provide services in Cyber Physical systems.   

More specifically, holders of a PhD will be able to: 
 

1) Engage and contribute to specific original research, exercise critical thinking towards a systematic comprehension of their specific disciplines and expert 
areas.  
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2) Effectively communicate with peers, the scholarly communities or society in general. This further helps them to demonstrate qualities and transferable 

skills necessary for employment which basically requires the exercise of personal responsibility and largely autonomous initiative in complex and 

unpredictable situations, in professional or equivalent environments.  
 

 

3) Demonstrate ability to use technologies, engage appropriate innovations, undertake pure and/or applied research and development at an advanced level, 
contribute substantially to the development of new techniques, ideas, or approaches.  

 
 
 

4.4. PREPARATORY ACTIVITIES  
 
 
The following preparatory activities were undertaken: 
 

• Preliminary benchmarks at Makerere University, UIIRI and Kyambogo University among others.  
 

• Two-day workshop with the stakeholders at Sports-View Hotel (the report of the workshop in appendix) 

The Proposal was taken through the Faculty of Engineering Board; Higher Degrees and Research Committee.  
 

5.1 GENERAL PROGRAM REGULATIONS  
 
Admissions into the PhD in Cyber Physical Systems Programme shall be guided by the general regulations of graduate Degree Programmes of Busitema 

University and specific regulations of the Faculty of Engineering and Technology. In addition, the National Council for Higher Education regulations coupled 

with the East African Inter-University Council regulations regarding credit transfer and accumulation of credits shall apply for the transfer and exchange of 

students in accordance with the University regulations. 
 
 

6.0 ADMISSION REQUIREMENTS 
 
Applicants for the PhD in Cyber Physical Systems programme shall be eligible for admission with the following minimum requirements: 
 

1) A candidate must submit an official application   form,   together   with   a   motivation   lette 

 The CV should include details of appropriate work experience and a list of any publications. 

2) A   candidate   who   holdsquivalentaqualificationsMaster’sfromany UniversityDegreerecognizedorby theSenate of Busitema University as being an 
 

institution of comparable status to that of Busitema University. 
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3) Masters (or Masters of Science) degree in Computer Science, Data Science, Artificial Intelligence, Computer Engineering, Information Systems, 

Information Technology, Software Engineering, Electrical Engineering, Telecommunication Engineering, Network Engineering, Internet of Things, 

Systems Engineering and any other related discipline of Cyber-physical systems.  
 

4) Bachelor’s degree from any recognised University withrea andatshouldleastprovide proven evidence of research ability;  

 

5) Admission into the programme shall depend on the Departmental assessment and recommendation to the Directorate of Graduate studies.   
6) Letters of recommendation from three (3) referees - at   least   one   of   them   shall   be   familiarand sourcewith 

 of funding 

7) A student shall be admitted provisionally for a period of six (6) months paying the required application fees and having his/her concept paper assessed to 
 

be acceptable by both the Department Graduate Committee and the Directorate of Graduate studies Admissions Board. 
 
Note that: The master degree considered should be one of coursework and dissertation. 
 
 
 

7.0 DURATION OF THE PROGRAMME 
 
The PhD in Cyber Physical Systems programme will be undertaken for a minimum of three (3) years and a maximum period of five (5) years of research. 

Foundational cross cutting courses will be conducted by the DGSRI and the FoET in collaboration with the host department within the first fifteen weeks of the 

Semester. Internship will be done at a partner university for the duration of one semester during the second year of studies. The candidate shall ensure that 

registration at the University is renewed annually in a manner determined by council from time to time. By virtue of such registration the student subjects himself 

or herself to the rules of the University. 
 
 

8.0 MODE OF STUDY 
 
The principal mode of study for the Doctoral programmes will be both full time and part-time basis. The full-time mode is designed to cater for candidates with 
 
sufficient time to continue in the programme without interruption. While part-time caters for targets constituencies who are employed. Each mode of study will be 
 
indicated in the admission letter (wherever and whenever appropriate). 
 
 

9.0 CREDIT TRANSFER 

Candidates may request for transfer of credits from other universities. The guidelines for credit transfer as approved by the university senate shall apply. 
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10.0 MINIMUM REQUIREMENTS FOR THE AWARD OF THE DEGREE 
 
The degree of Doctor of Philosophy in Cyber Physical Systems shall be awarded to a candidate who fulfils the following minimum requirements: 
 

1) 21 Credit Units of foundational crosscutting courses  
 

2) 6 Credit Units of seminar series  
 

3) Written research proposal, describing the work to be completed for the thesis. The proposal will be presented orally and defended in front of the doctoral 
committee.  

 
4) A semester long recommended internship program, usually through full-time paid employment in the industry or university.  

 
5) Oral presentation of research accomplishments, approximately mid-way through the thesis research at the Seminar series.  

 
6) Thesis defended orally to the doctoral committee, which will also approve the final written document. Completion of the thesis is the culminating 

experience of the Ph.D. program.  
 

7) A minimum of two journal manuscripts published in international impact factor journals plus two national/international conference presentations.  
 
 
 

 

11.0 ASPECTS ON GENDER AND EQUITY  
 
Uganda is actively promoting gender-condition forandsustainableequitydevelopment,atBusitemaallUniversitylevelshasastrong because affirmative policy regarding this 

inclusiveness. The current female enrolment at graduate level at the Faculty of Engineering is about 9% compared to about 30% 
 
and increasing at undergraduate levels.  The programme will specifically target female candidates with a view to increasing the percentage to at least 20%. 
 
GRADING OF COURSES 
 
Each course shall be graded out of a maximum of 100% marks and assigned an appropriate letter grade as shown below: To record a pass mark in a course unit, a 

student must achieve a minimum mark of 60%. The student must also have attended at least 75% of all scheduled classes and practical. 

 

Marks % Point Letter grade Grade Remarks 

80-100 A 5.0 Excellent 
    

75-79 B+ 4.5 Very good 
    

70-74 B 4.0 Good 
    

65-69 C+ 3.5 Fairly good 
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60-64 C 3.0 Satisfactory 
    

0-59 D 0.0-2.5 Fail 
    

 

11.1  Calculation of Cumulative Grade Point Average (CGPA)  
The Cumulative Grade Point Average at a given time shall be calculated based on using the Equation (1) shown below: 
 

(1) 
 

 
Where is the Grade Point score in course, ; is the number of Credit Units of course, ; and, is the number of courses taken in that semester or recess term. 

CGPA is calculated using a formula similar to the one above, but n is the number of courses taken from the beginning of the program up to the time when the 
CGPA is being calculated. 
 
 
 
 

Course Retaking 
 

1) A student shall retake a Course or Courses when next offered again in order to obtain at least the Pass Mark (60%) if he/she had failed during the first 
assessment in the course or courses.  

 
2) A student who has not done course work will not be allowed to sit for final examinations  

 
3) A student who has failed to obtain at least the Pass Mark (60%) during the Second Assessment in the same Course or Courses retaken shall receive a 

warning.  
 

4) A student may retake a Course or Courses when next offered again in order to improve his/her Pass Grade(s) if the Pass Grade(s) got at the first 

Assessment in the Course or Courses were low. A student who fails to attain higher marks after retaking to improve, the examination results of the first 

sitting are recorded on the transcript and shall not be recorded as Retake.  
 

5) Where a student misses to sit examinations for justified reasons, his/her results shall be recorded as Retake when the examination(s) is/are next offered.  
 

6) Attend all the prescribed lectures/ tutorials/ practical/fieldwork in the Course or Courses;  
 

7) Satisfy all the requirements for the course-work component in the Course or Courses; and  
 

8) Sit for the University Examinations in the course or courses.   
9) A student shall who accumulates more than four (4) Retake Courses will be requested to stay put.  

 
10) Students are required to register for retake course(s) first before registering for new courses offered in that semester and the retake courses should fit into 

the approved normal load so as to avoid timetable clashes.  
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11) When a student has retaken a course the better of the two Grades, he/she has obtained in that course shall be used in the computation of his/her cumulative 
Grade Average (CGPA).   

12) Whenever a course or courses has/have been retaken, the Academic Transcript shall accordingly indicate so.   
13) Pay for retakes  

 

 

13.0. ACADEMIC PROGRESS 
 
At the   end   of   every   semester   and   recess   term,   students’ationaryProgress,progressand   sha 
 
Discontinuation. 
 
 
 
13.1. Normal Progress  
This occurs when a student has passed (Grade point of 3.0) all the courses that he/she has taken so far, since the beginning of the program. 
 
 
 
13.2 Probationary Progress 
 
A student who has obtained the Grade Point (GP) of less than 3.0 shall be placed on probation. Such a student shall be allowed to progress to the next 

semester/academic year but shall still retake the course(s) he/she has failed the assessments in later on and obtained at least the pass mark (60%) in the course(s). 

 

 

13.3 Discontinuation  
When a student accumulates three consecutive probations based on CGPA he/she shall be discontinued. 
 

i. A student who fails to obtain at least the Pass Mark (60%) during the Third Assessment in the same course or courses retaken shall be discontinued from 
his/her studies at the University.  

 
ii. A student who has overstayed on the programme by more than six (6) years shall be discontinued from his/her studies at the University.  

 

 

14.0. THESIS  
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Thesis assessment is at the heart of doctoral degree standards. All the candidate's achievements and research-relevant attributes are tested in the final doctoral 

thesis assessment, which includes a thorough review of the submitted written materials (and artefacts if appropriate), normally followed by a viva, or oral 

examination, at which the candidate defends the thesis. The importance of the single major research project as the principal output of a doctoral degree is 

demonstrated by the rigor and format of the final assessment process. Approval of the research proposal is the responsibility of the DGSRI. 

 

The proposal shall satisfy the Board of Graduate Studies’onofprogrammesResearchofdoctoral research including consideration of the relevant Research Good Practice 

and Ethics policies. 

 
 
Research Project registration scrutiny and approval by the Board of Graduate Studies shall normally take place prior to the commencement of the research 

component, recognizing that the development of the research proposal may typically be undertaken by the candidate in the context of the taught component. 

 
 
The thesis or other form of assessable output should be of the same quality, rigor and volume required of a normal PhD in a relevant field, normally between 

50,000 and 80,000 words. Where a prototype constitutes a component part of the assessable submission, these shall be accompanied by a thesis which shall not 

normally exceed 50% of the volume of a normal PhD thesis in a relevant field. The research component will normally be examined according to the 
 
University’s regulations   and   requirements   for   PhD   degrees. 
 
 

A minimum of two examiners are usually present, one internal and a minimum of one external. 
 
 
 
14.1. Approval of Research 

 

The research proposal shall be presented for approval by the Board of Graduate Studies no later than at the conclusion of the taught component. 
 
 
 
14.2. Supervision  
The Higher Degrees Committee will assign qualified supervision team with the relevant subject and professional expertise in accordance with the Graduate 
 
Student’s Handbook. 
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14.3. Submission  
The doctoral candidate has to submit a substantial body of original work for assessment. This may vary in length according to the candidate's work 
 
 
 
14.4. Passing the Thesis  
To pass a submitted thesis, the candidate shall satisfy the examiners in both the written report and viva voce. 
 
 
 
14.5. Revised thesis  
A candidate who fails to satisfy examiners shall re-submit a revised dissertation within the time recommend by the examinations board. 
 
 
 
15.0. INTERNSHIP 
 
During the second year of the programme, students will have to undertake a semester long internship in the industry or at partner universities for the purpose of 

research. 

 

 

16.0. CLASSIFICATION OF THE AWARD 
 
The degree of Doctor of Philosophy in Cyber Physical Systems shall be awarded to a student who fulfils all the requirements for the programme. The PhD degree 

shall not be classified. 

 

 

17.0. QUALITY ASSURANCE 
 
The quality assurance practices like the other programmes in the Faculty of Engineering in particular, and Busitema University in general shall apply. A student 

will be required to attend at least 75% of the lectures given in a course, do and pass all the coursework assignments, tests and laboratory exercises before he/she 

can sit for a written examination. Performance of each of the lecturers assigned to teach the students shall also be closely monitored to ensure they comply with 

the curriculum requirements. This will be partly achieved through giving the students assessment forms to assess their teaching staff on the content taught, mode 

of delivery, self-explanation; appearing for lectures, tutorials and at practical field study trips sessions. 
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18.0. MANAGEMENT OF THE PROGRAMME  
 

18.1. Programme home  
 
Students on the Ph.D programme will be admitted, enrolled and registered by the DGSRI and housed in the respective faculties. In the same vein, the 

management, administration and assessment of the cross-cutting courses will be the responsibility of the DGSRI. 

 

 

18.2. Appointment of Supervisors  
The procedure for appointment of supervisors as laid out in the Busitema Graduate Handbook shall apply. 
 
 
 
18.3. Programme Structure 
 
For the cross-cutting courses the candidates are required to obtain 15 credits before proceeding to the research and thesis writing stage. The candidates will be 

required to spend a semester on internship as well as publish at least two papers from the piece of research project/study in peer reviewed journal(s) before 

sending the thesis for assessment by an independent/external examiner. 

 

 

18.4. Cross-cutting Courses 
 
The cross-cutting courses shall give the students the required skills for problem solving, empower them for critical thinking and shall give them the necessary 

communication and negotiation capabilities that they need to succeed in their careers. 
 
In order to balance first-class theoretical education with extensive industry experience to prepare students for a challenging and diverse career, the programme is 

designed as follows: 
 
 
In the first-year students have to complete the cross-cutting courses and finalising the research proposals, with the help of their supervisor. The second year is 

dedicated to research activities and participation in specialized seminars. The third year is for the completion of the research and drafting of the final thesis. 

Between the second and the third year, the doctoral candidate will generally be expected to have completed a semester long period of internship, locally or abroad 

in industry or research institutions to carry out studies related to the development of the thesis and skills development. 
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Individual Study Plan  

Year I Year II Year III/IV 

Cross-cutting courses Internship Thesis  Research  and 

  Defense 
   

Thesis    Proposal    & Thesis Research  

Defense   
   

Graduate Seminar Graduate Seminar  
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19.0 PROGRAMME STRUCTURE FOR CROSS-CUTTING COURSES 
 

 

The programme shall be run on a semester system and the structure is summarized below: Candidates will be advised to take at least one relevant foundational 

courses in Cyber Systems related fields in addition to the Cross-Cutting Courses managed by the DGSRI (These may be provided at the current Masters 

Programmes in the Faculty) in consultation with the Supervisors and the Department. 

 

Year 1 Semester I Courses 

 

 CODE COURSE NAME LH TH PH CH CU 

 CPS 8101 Philosophy of Knowledge (Epistemology) 30 30 00 45 3 
        

 CPS 8102 Research Methodology 45 00 30 60 4 
        

 CPS 8103 Institutional Pedagogy 45 00 30 60 4 
        

 CPS 8104 Scholarly Writing and Publication Skills 45 00 30 60 4 
        

 CPS 8105 Seminar Series I 30 30 00 45 3 
        

  Total     18 
        

Year 1 Semester II courses      
        

 CODE COURSE NAME LH TH PH CH CU 

 CPS 8201 Seminar Series II 30 00 45 45 3 
        

 CPS 8202 Computer Applications in Research 30 30 45 45 3 
        

 CPS 8203 Foundational Course (Philosophy of Cyber 30 30 00 45 3 

  Physical Systems)      
        

  Total Credit Units     9 
        

 
 
 
Note: 
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LH = Lecture hours; PH = Practical hours; CH = Credit Hours; CU = Credit Units 
 

 

Year 2 Semester I  

CODE COURSE NAME LH TH PH CH CU 

 Thesis Research (Continues up to Year 3 Semester      

 II)      
       

       

 

Note: LH = Lecture hours; PH = Practical hours; CH = Credit Hours; CU = Credit Units 
 
 
 
 

20.0 DETAILED COURSE CONTENT 

 

Course Name: 
 
CPS 8101: PHILOSOPHY OF KNOWLEDGE (EPISTEMOLOGY)  
Course Code: CPS 8101  
Contact Hours: 45 Credit Units: 3 

 

Brief Description 
 
This course unit is expected to equip the candidates with the knowledge of philosophy, appreciate the role of philosophy in generating knowledge. They are also 

expected to appreciate the motivation of man into philosophy and appreciate the three modes of philosophy, i.e. speculative, prescriptive and analytic. Philosophy 
 
in the layman’s sense as distinct from the technicaldebateconceptionbetweenrationalism andwill empiricism, or the question of whether knowledge can be acquired a 

priori or a posteriori: Axiology and Education, Selected Schools of thought on education 

 

Course objectives 
 
This course aims at helping the students to: 
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1. Explain the various branches of Philosophy, i.e. metaphysics, epistemology and axiology and their bearings on the theory and practice of education.  
 

2. Discuss how different views on the major branches of philosophy led to the formulation of world views, or philosophical schools of thought, with their 
attendant positions on the role of the teacher, pupil, school, curriculum and teaching methodology in the process of education.  

 
3. Articulate the educational ideas and thoughts of grandmaster philosophers representing different ages and times from the classical periods of the Greeks 
and Romans, to John Dewey; and their contributions to current educational practices.  

 
4. Demonstrate skills, techniques and tools of philosophical analysis and apply same in treating educational concepts in daily use in the world of education 
and in discussing issues and problems that are germane to education.  

 
5. Contribute   meaningfully   to   the   nations’   education   policyEducation.   making   a  

 
6. Articulate historical perspective on knowledge science and research to stimulate them to relate their own research to this perspective.  

 
7. Competently give opinion about the concepts of knowledge, science and research.  

 
8. Analyze concepts of causation, correlation, scientific explanation, and scientific law.  

 
 
Expected Learning Outcomes 
 
At the end of this course, students should be able to: 
 
1. Apply the hypothetico-deductive-inductive process in knowledge creation.  
 
2. Identify the main reference points of contemporary Epistemology.  
 
3. Distinguish between the characteristics of social sciences in the context of general science.  
 
4. Appreciate knowledge and theory-building process in learning  
 
5. Critically analyze claims, reasons, assumptions, and evidence in the rhetorical process.  
 
6. Assess conventional and non-conventional knowledge production processes.  
 
7. Formulate new theoretical lines of enquire in research.  
 
8. Write and present a paper based on an in-depth exploration of the literature on an aspect of the course.  
 
 

 

Mode of Delivery 
 
The course will use lecture, course workshops and presentations, seminars, tutorials, and assignments as delivery techniques. 
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Mode of assessment  
All students are expected to attend not less than 90% of the lecture hours, participate actively in class, course work will include one written assignment and a test, 

 
that is:   

Coursework mark 40% Examination 60% 

Total 100%  
 
 

The written assignments and the test will be marked out of 20 each and will finally contribute 40% to the final mark. Late assignments will be penalized, 1mark 

subtracted for each day beyond the deadline. 

 
 
Detailed Course content 

 

s/n Topic/Sub-Topic Contacts 

  Hours 
   

1 Is knowledge justified true belief? The Human Creative Process in History; 4 

 The conditions of creativity; The birth and death of ideas; The process of creative  

 thinking; conformity and creative thinking; The human journey in history: From the  

 Emergence of homo sapiens, THROUGH the Development of social organization,  

 culture, religion, To the Global Society.  
   

2 Causal and Reliabilistic Theories of Knowledge. Satisfying basic needs, like food, 3 

 shelter, clothing and the discoveries of fire, metal, and wheel, the taming of animals,  

 agriculture. Following the urge of searching, exploring, migrating, traveling, and the  

 inventions related to land, sea, and air transport (vehicles, roads, maps, logistics)  

 Mapping (places and times) of specific inventions: The history of technology and  

 science and the philosophy of it. The present technological age.  
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3 Epistemology The nature of scientific activity. The research process. Inductive  3 

 generalization. Scientific theories and causal hypotheses. Creativity in science:   

 abduction. The border between science and non-science. Rhetorical aspects of scientific  

 text. The analysis of arguments. Textual construction and methodological practice.   

 Model building. Scientific proof. Epistemology of social sciences. Value judgment in   

 the social sciences. Method. Individualism and social tendencies. Facts and    

 interpretations. Objectivity. Special sciences. The inner wars of science.    
   

4 Counterfactual   Theories.   Can   knowle 4 

 truth tracking?  Sources of Knowledge: Skepticism and certainty; The empiricist   
   

 tenets; The rationalist tenets; Naturalism (preconceptions for categorization).  Theories  

 of Truth, The correspondence theory; The coherence theory; The coherence theory;   

 The pragmatic theory; The meta-linguistic theory; The redundancy theory.    

   

5 Skepticism   Do   you   know   that   you   have 4 

 a vat? Do skeptical arguments make unreasonable demands on knowledge? Valid   

 Knowledge: Its Source and Purpose    

 A. Nature and Method of Knowledge. Defining characteristics of knowledge; Knowing  

 ‘how’   and   knowing   ‘that’; Knowl  

 information; Common features of knowledge; Scientific discovery and artistic creation.  
    

6 Epistemic Contextualism   Q:   Is   the  -sensitive?predicateCan ‘ 4 

 contextualism resolve skeptical puzzles?  Purpose of Knowledge: The    

 empiricalanalytical disciplines linked to technical control; The historical hermeneutic   

 disciplines linked to social interaction; Critical theory linked to emancipation    
   

7 Subject-Sensitive   Invariantism.   Do   one’s 4 

 Causation, Explanation, Laws. Explanation and Prediction; The Nature of Laws;   

 Observation, Observational sentences, Data. Theory and Praxis. Theory and Praxis.  

   

8 Coherentism and Foundationalism. Must knowledge have infallible foundations? Must 3 

 it have any sort of foundation?    
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9 Evidence   as   Knowledge   Q:   Does   E=K?   W 3 

 knowledge? Pre-theoretical approaches: science and politics in the ancient civilizations  

 of Babylon, Egypt, and Greece; The Babylonia record of observed facts; Greek  

 development of theory and hypothesis: Theory and technein physics, theory and  

 phronesis in politics; The positivistic conception of theory and praxis in the modern  

 period  
   

10 Reliabilism, Internalism and Proper Basing Q: What does it mean for a belief to be 3 

 based on a reason? Is the basing relation epistemologically significant? Historical  

 Analysis of Epistemology. Ancient and Modern  

 The maieutic method of Socrates (469-399 B.C.); The dialogical method of Plato  

 (427347 B.C.; The inductive and deductive (logic) method of Aristotle (384-322 B.C.)  

 Contemporary. Hermeneutics (Hans-Georg Gadamer, 1900)  
   

11 Must we justify our inductive practices? If so, why? And how can we?  Present 3 

 Situation   of   Epistemology.   Karl   RaimThe  

 Logic of Scientific Discovery.i) Structure of a theory (ii) Cognitive growth and theory  

 change   iii)   Paul   K.   Feyerabend’s   ana  

 methodology of research traditions. Frankfurt School and critical theory.  

 Applied Methodology. Methods in Science. Typical examples from the sciences, like  

 medicine, physics, technology; Influence of the social sciences (Hobbes, Comte).  
   

12 A priori knowledge Q: Is there any a priori knowledge? If so, are all and only analytic 3 

 propositions knowable a priori? How do you know that 1+1=2?  
   

13 The relationship between talk, thought and action; theory and practice; and research and 4 

 action. Theory building in Mgmt. Logical deduction. Inductive reasoning.  

 Conventional and critical knowledge. Metaphors and metaphorical understanding.  

 Evidence-based Mgmt.  
   

 Total weighted hours 45 
   

 

 

Reading List 
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Gettier, E.   L.   (2000).   ‘Is   Justified-123. ReprintedTruein BerneckerBelief&Dretske:Knowledge?’,13-15.   Analys 
 
Feldman, F. (2000). An Alleged Defect in Gettier Counter-Examples, Australasian Journal of Philosophy 52 (1974), 68-69. 
Feldman, R. and Conee, E., (2000). Evidentialism, Philosophical Studies 48(1985):15-34.  
Williamson, T., Knowledge and Its Limits, Oxford: OUP, ch. 9 –‘Evidence 
 
Goldman, A., (1979). What is Justified Belief?, in: Pappas, G. (ed), Justification and Knowledge, Dordrecht: Reidel, 
Korcz, K.A., (1977). Recent Work on the Basing Relation, The American Philosophical Quarterly 34(2) (1997): 171-191. 
Hume, D. (1748), A Treatise of Human Nature, Book 1, Part III, esp. pp11-14.  
Russell, B., (2000). The Problems of Philosophy (OUP, 1959), ch. 6, pp. 60-69. Reprinted in Bernecker and Dretske. 
 
Reichenbach, H., (2000). The Pragmatic Justification of Induction, reprinted in Bernecker and Dretske. Goodman, N., Fact, Fiction and Forecast (Harvard UP, 

1954), pp. 72-83. Reprinted in Bernecker and Dretske 2000.  
Kripke, S. (1980). Naming and Necessity, Oxford: Blackwell, , pp. 34-39, 48-50, 53-58, 99-105, 108-109 and reproduced as ‘A Pr Contingency’eckerinandBernDretske 
2000. Kitcher,ThePhilosophicalReview., ‘A89(1980):(2000)3-23.. Priori Kn 
 
 
 
 
 
 
 
 
 
 
 
 
 
Course Name: 
 
CPS 8102: RESEARCH METHODOLOGY  
Course Code: CPS 8102  
Contact Hours: 60 Credit Units: 4 
 
 
Course Description  
This Course introduces students to advanced research methods for PhD. The course looks at the qualitative and quantitative research methodologies. Through the 
 
qualitative research methodologies, students are introduced to the skills of problem identification, importance of literature review, the various research designs, 
 
sampling techniques and interview methods. Through the quantitative research methodologies, students are introduced to statistical analysis of education data. 
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Course Objectives  
This course aims at helping the students to: 

 

a) Identify the nature, structure and scope of research problems in Education Leadership and Indigenous Studies environments.  
 

b) Explain the importance of literature review in theory building, conceptual framework building as well as instrument development.  
 

c) Explore how quantitative research methodologies and statistical tools are used in Education Leadership and indigenous Studies.  
 

d) Explain how qualitative research principles are used in Education Research studies.  
 
 

Expected Learning Outcomes  
At the end of this course, students should be able to: 

 
a) Demonstrate knowledge of qualitative research methodologies in Education Leadership and Indigenous Studies.  

 
b) Demonstrate skills of problem identification, developing a conceptual framework and critiquing literature in Education Leadership and Indigenous Studies.  

 
c) Apply qualitative data analysis methods in conducting research in Education Leadership and Indigenous Studies.  

 
d) Apply statistical tools in analyzing research in Education Leadership and Indigenous Studies.  

 
 

Mode of Delivery 
 

The mode of delivery shall be seminar series, conference presentations and workshops, discussion method, writing reflection papers and critical review of 

assigned readings, small group projects. 

 
 
 

Mode of Assessment 
 

The mode of assessment of this course shall be coursework, field reports and final examinations. For the Course Work, there shall be at least one course tests/ 

assignment, accounting for 40% of the final score. For the field reports, upon successful field visit(s), students shall write a field report which shall either 

contribute to course work or substitute course work. The final examination shall constitute 60% of the final mark. 

 

Proposed Paper Outline  
No. COURSE CONTENT CH 
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1. Introduction to Qualitative Research Methods  4 

 1.1 Defining education research and sources of knowledge   

 in education research.   

 1.2 Purpose and types of education research   

 1.3 The Research Process; Steps in problem identification   

 and identifying variables in Education Research.   

 1.4 Nature of Indigenous and Social Justice Research Methodology  

 1.5 Developing a conceptual framework, Characteristics of  

 Research Objectives.   
    

2. Literature Review  4 

 2.1 Defining a Literature Review.   

 2.2 The Significance, Types and sources of literature review.  

 2.3 Advantages and disadvantages of literature review.   

 2.4 The significance of an Outline in Academic Writing.   

 2.5 Using the Internet and Library for literature search   
    

3. Research Philosophies, Approaches and Designs  6 

 3.1 Neo-positivism Vs Positivistic Methods.   

 3.2 Qualitative, Quantitative & Mixed Methods Approaches.  

 3.3 Advantages and Disadvantages of Qualitative and Quantitative research  

 approaches.   

 3.4 Types of qualitative Research designs (Historical Analysis Designs,  

 Grounded Theory as a Design; Indigenous Research; Phenomenological  

 Designs, Narrative Designs, Ethnographic Designs, Critical Discourse  

 Analysis, Interpretative Paradigm, Philosophical Research Design); Narrative  

 Designs.   

 3.5 Types of Quantitative Research Designs (Descriptive, Survey Designs,  

 Correlation, Experimental Designs).   
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4. Sampling and Data gathering in Research  5 

 4.1 Meaning of Sampling; Sample and Study Population.   

 4.2 Proportionate & Disproportionate sampling methods.   

 4.3 Data Collection Methods.   

 4.4 Quality Control Measures (Validity and Reliability)   
    

6. Qualitative Data Analysis and Interpretation  5 

 6.1 Coding and Grounded Theory (Glaser, Strauss and Charmaz).  

 6.2 Content Analysis and Thematic Analysis.   

 6.3 Critical Discourse Analysis, Clustering Ideas, In-vivo codes.  

 6.4 Importance of a theoretical framework in qualitative data analysis;  

 6.5 Theory building in qualitative data; Logical inference; Discussing  
    

 findings.   
    

7. Data Analysis: Descriptive Statistics (Univariate Analysis)  6 

 7.1 Define Univariate Analysis.   

 7.2 Why perform Univariate Analysis.   

 7.3 Distributions of Numerical Variables.   

 7.4 Listing, Summarizing and Sorting observations   

 (Histograms, Line graphs; Stem and Leaf Plots).   

 7.5 Distributions of Categorical Variables   

  (Pie Charts, Bar graphs, Frequencies Distribution and Percentages).  
    

8. Measures of Centrality and Variability  4 

 8.1 Mean, Mode and Median.   

 8.2 Measures of variability (Standard Deviation, Variance, and Range).  

 8.3 Importance of measures of centrality and variability.   
    

9. Relationships (Bivariate Analysis)  6 

 9.1 Define Bivariate Analysis, Significance Tests and importance. 9.2  

 Bivariate Relationships between Two Categorical Variables (Cross  

 Tabulations, Bar Charts).   
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 9.3 Bivariate Relationships between two Numerical Variables  

 (Correlations, Scatter Plot).  

 9.4 Pearson Correlation Coefficient,   Spearman’s   Co  

 One-Way analysis of Variance, Graphing results of an ANOVA  

 9.6 Post-hoc Tests.  

 9.6 Assumptions of ANOVA  

  (Independence Assumption, Normality Assumption).  

 9.7   T-Tests (Independent T-test, Paired Samples T-test).  
   

10. Multivariate with Linear Regression 7 

 10.1 Define Multivariate Analysis.  

 10.2 What is linear Regression.  

 10.3 Advantages of Multivariate Analysis.  

 10.4 Bivariate linear regression; interpreting linear regression Coefficients.  

 10.5 R-Square Statistic; Using linear Regression to make predictions.  

 10.6 Graphing Bivariate Regression lines; Multiple linear regression.  
   

11. Multivariate with Logistic Regression 7 

 11.1 Define logistic regression  

 11.2 Advantages of logistic regression.  

 11.3 Relationships through Probabilities.  

 11.4 Interpreting Odds Ratios & Logistic Regression lines.  

 11.5 Model Chi-Squares and Goodness of Fit.  

 11.6 Multivariate logistic regression and predictions.  
   

12. Factor Analysis 6 

 12.1 Define Factor Analysis & Importance of Factor Analysis.  

 12.2 Confirmatory Factor Analysis.  

 12.3 Eigen Values; Scree Plot; Component Matrix.  

 12.4   KMO   and   Bartlett’s   Test.  
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 12.5 Relevance of Factor Analysis in educational Research.  

 12.5 Using Factor Analysis to validate instruments.  
   

Total Contact Hours 60 
    

Key: SH=Seminar Hour; WH=Workshop Hour; PH=Practical Hour; NH=Nominal Hour 
 

 

Study Materials  
1. Textbooks  

 
2. Power-

point slides   
3. Charts   
4. Manila Paper  

 
5. Chalk and 

Talk   
6. Videos   
7. Pictures  

 

Recommended Readings  

American Psychological Association (2019). Publication manual of the American Psychological Association (7
th

 ed.). Washington, DC: 

Author. Charmaz, K. (2006). Constructing grounded theory: A practical guide through qualitative analysis, Los Angeles, LA: SAGE publishers. 
Creswell, J. W. (2003). Research designs: qualitative, quantitative and mixed approach (2nd ed.). London, Thousand Oaks: Sage publishers. 
Creswell, J. W. (2014). Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. Sage publications, LA.  
Creswell, J.W. (2007). Qualitative inquiry and research design: Choosing among five approaches (2nd ed.). California, CA: Sage Publications, Inc. Creswell, J.W. 

(2009). Research design: Quantitative, qualitative and mixed methods (3rd ed.). Singapore: Sage publications, Inc.  
Duchscher, J.E.B. & Morgan, D. (2004). Grounded theory: Reflections on emergence versus forcing debate. Journal of Advanced Nursing, vol. 48(6), 605 –612. 

Duncan, C., Cloutier, J. D., & Bailey, P. H. (2007). Concept analysis: the Importance of differentiating the ontological focus. Journal of Advanced 
Nursing, 58, 293-300.  

Heiman, G. W. (2001). Understanding research methods and statistics: An integrated introduction for psychology (2
nd

 ed.). Boston: Houghton Mifflin. 

Howard, B. (1984). Writing for the Social Sciences. Chicago, IL. University of Chicago. 
 

Howell, D. C. (1989). Fundamental statistics for the behavioral sciences (2nd ed.). Boston: PWS-KENT. 
Pelham, B. & Blanton, H. (2002). Conducting research in psychology: Measuring the weight of smoke. 

 
Second Edition. Pacific Grove, CA: Brooks/Cole Publishing Company. 

 
Proposed PhD by Research in Cyber Physical Systems|35 



Sarantakos, S. (1993). Social Research. London: The Macmillan Press  
Stanovich, K. (2003). How to think straight about psychology. Seventh Edition. Allyn & Bacon Publishers.  
Toothaker, L. E., & Miller, L. (1996). Introductory statistics for the behavioral sciences (2

nd
 ed.). Pacific Grove, CA: Brooks/Cole. Utts, J.M., & Heckard, R.F. 

(2004). Mind on statistics (2
nd

 ed.), Nelson: Brooks/Cole. 
 
 
 
 
Course Name: 
 
CPS 8103: INSTITUTIONAL PEDAGOGY  
Course Code: CPS 8103  
Contact Hours: 60 Credit Units:4 

 

Course Description  
This course introduces students to the science and methodology of teaching and management of higher education institutions. Since most PhD students end up 
 
taking a career in teaching and research in higher education, it is important to give them the knowledge of institutional pedagogy. In this course, focus is on how 
 
to design a curriculum or programme of study, how to implement the curriculum and how to review and evaluate the curriculum. The course also explores the 
 
methods of effective teaching or classroom delivery at higher education institutions. 
 
 

Course Objectives  
This course aims at helping the students to: 

 

a) Be introduced to the process of curriculum design, management and development.  
 

b) Be equipped with the skills of effective teaching and learning at higher education institutions.  
 

c) Explain how to implement, evaluate and review a curriculum.  
 

d) Be introduced to the 21
st

 Century Skills of teaching in higher education institutions.  

 

Expected Learning Outcomes  
At the end of this course, students should be able to: 

 

Proposed PhD by Research in Cyber Physical Systems|36 



a) Demonstrate knowledge of curriculum design, implementation, evaluation and review.  
 

b) Demonstrate skills of curriculum and programme design and review.  
 

c) Demonstrate skills of effective teaching and learning at higher education institutions.  
 

d) Apply the 21
st

 Century teaching and learning skills in higher education.  

 

Mode of Delivery  
The mode of delivery shall be lecturing, seminar series, conference presentations and workshops, discussion method, writing reflection papers and critical review 

 
of assigned readings, small group projects. 

 

Mode of Assessment 
 

The mode of assessment of this course shall be coursework, field reports and final examinations. For the Course Work, there shall be at least one course tests/ 
 

assignment, accounting for 40% of the final score.  For the field reports, upon successful field visit(s), students shall write a field report which shall either 
 

contribute to course work or substitute course work. The final examination shall constitute 60% of the final mark. 
 
 

Detailed Course Outline  
SN Content CH 

   

1. Introduction to Institutional Pedagogy 1.1 10 

 What is Pedagogy?  
    

 1.2 What is Institutional Pedagogy?  

 1.3 Importance of Pedagogy?  

 1.4 Pedagogy of Higher Education Institutions  

 1.5 Pedagogical Challenges of Higher Education  
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2. Philosophy, Society and Pedagogy 10 

 2.1 Linking Philosophy and the Pedagogy  

 2.2 Philosophical Dimensions in Pedagogy  

 2.3 Learning Theory and Pedagogy  

 2.4 Objectives of the Pedagogy  

 2.5 Theoretical Curriculum and the 21
st

 Century Pedagogy  

3. Learning Theory 10 

 3.1 Cognitivism  

 3.2 Contructivism  

 3.3 Behavioralism  

 3.4 Andragogy  

 3.5 Relevance of Learning Theory to Pedagogical Development  
   

4. The 21
st

 Century Teaching and Learning Skills 10 
 4.1 Problem-Solving  

 4.2 Communication  

 4.3 Innovation and Creativity  

 4.4 ICT skills  

 4.5 Analytical Skills  

 4.6 Critical Skills  
   

5. The Programme Design and Development Process 10 

  4.1 Institutional and Societal Philosophy  

  4.2 Programme Rationale  

  4.3 Programme Description  

  4.4 Programme Regulations  

  4.5 Resources  

  4.6 Programme Outline  
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6. Vroom’s   TaxonomyEducationalObjectivesof 10 

 6.1 Comprehension  

 6.2 Knowledge  

 6.3 Analysis  

 6.4 Synthesis  

 6.5 Evaluation  
   

 Total Contact Hours 60 
   

Key SH=Seminar Hour; WH=Workshop Hour; PH=Practical Hour; NH=Nominal Hour  
 

 

Study Materials  
1. Power point presentation  

 
2. Textbooks  

 
3. CDs  

 
4. Video  

 
 

Recommended Readings 
 

Angeli Ch. & Valanides, N. (2004). The Effect of Electronic Scaffolding for Technology Integration on Perceived Task Effort and Confidence of Primary Student 
Teachers. Journal of Research on Technology in Education, 37, 29-43.  

Bailey, K. M. (1990). The Use of Diary Studies in Teacher Education Programs. In J. C. Richards and D. Nunan (eds.)., Second Language Teaching Education, 
pp.215-240. CUP.  

Bartlett L. (1990). Teacher Development through Reflective Teaching. In J. C. Richards and D. Nunan (eds.)., Second Language Teaching Education, pp. 202-
214. CUP.  

Bereiter, C. & Scardamalia, M. (1993). Surpassing Ourselves: An Inquiry into the Nature and Implications of Expertise. Chicago: Open Court. 
 

Berk, L. (2002). Child Development. 5th Ed. Boston: Allyn and Bacon Bodrova, E. & Leong, D. (1996). The Vygotskian Approach to Early Childhood. 
Columbus, Ohio: Merrill, an Imprint of Prentice Hall.  

Berliner, D. C. (2002). Learning about and Learning from Expert Teachers. International Journal of Educational Research, Vol. 35, pp. 463-482. 
Murtaza Gondal, Sumera Mushtaq, Amir Shahzad, Zareen Zaidi, Shaheen Moin, Ahsan Mukhtar Gillani  

(2011). Introducing Communication Skills Teaching into the Curriculum. Journal of Rawalpindi Medical College (JRMC), Vol. 15(1):42-44 
Yun Ho Shinn (1997). Teaching strategies, their use and effectiveness as perceived by teachers of agriculture: A national study. Iowa State University. 

 
 

Proposed PhD by Research in Cyber Physical Systems|39 



Blanton, M. L., Westbrook, S. and Carter G. (2005). Using Valsiner's Zone Theory to Interpret Teaching Practices in Mathematics and Science Classrooms.  
Journal of Mathematics Teacher Education, 8, pp. 5-33. 

 
Beer, C. G. (1980). Perspectives on animal behavior comparisons. In M. H. Bornstein (Ed.), Comparative methods in psychology (pp. 17-64). Hillsdale, NJ: 

Erlbaum. Bitterman, M. E. (1975). The comparative analysis of learning: Are the laws of learning the same in all animals? Science (Washington, D.C.). 188, 
699-709.  

Bilbao, P. P., Lucido, P. I., Iringan, T. C., and R. B. Javier (2008). Curriculum development. Philippines: Lorimar Publishing, Inc. 
 
 
 
 
 
 

Course Name: 
 
CPS 8104: SCHOLARLY WRITING AND PUBLICATION SKILLS  
Course Code: CPS 8104  
Contact Hours: 60 Credit Units:4 
 
 
Course description  
The course introduces students to the writing philosophy and publishing processes required in postgraduate education. This is a cross-cutting course which 
 
provides skills and methodologies on how to communicate effectively as a scholar. As students prepare to write their dissertations and publish their works in 
 
scholarly journals, it is necessary to give them some of the tips on how to write effectively, avoid plagiarism, critical inquiry and the methods of publishing in 
 
scholarly journals. 

 

Course Objectives  
This course aims at helping the students to: 

 

a) Explain the meaning of critical thought and critical thinking in academic writing.  
 

b) Explore the methods used to avoid plagiarism in scholarly writing.  
 

c) Identify the steps in critical thinking and self-criticism in scholarly writing.  
 

d) Explain the tools of academic writing such as grammar, style, writing a mind-map and organization of ideas.  
 

e) Explain the different referencing styles used in academic writing.  
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f) Determine the process used in publishing an academic output in a scholarly journal. 
 
 

Expected Learning Outcomes  
At the end of this course, students should be able to: 

 
a) Demonstrate knowledge of the steps in critical thinking and critical inquiry in scholarly writing.  

 
b) Demonstrate knowledge of different referencing styles used in academic writing.  

 
c) Demonstrate the skills of self-criticism and self-appraisal in scholarly writing.  

 
d) Apply the skills of avoiding plagiarism, self-criticism and critical thinking to academic writing.  

 

Mode of Delivery  
The mode of delivery shall be lecturing, seminar series, conference presentations and workshops, discussion method, writing reflection papers and critical review 

 
of assigned readings, small group projects. 

 

Mode of Assessment 
 

The mode of assessment of this course shall be coursework, field reports and final examinations. For the Course Work, there shall be at least one course tests/ 
 

assignment, accounting for 40% of the final score.  For the field reports, upon successful field visit(s), students shall write a field report which shall either 
 

contribute to course work or substitute course work. The final examination shall constitute 60% of the final mark. 
 

 

Detailed Course Outline  
SN Content CH 

   

1 Critical Thought and Critical Thinking 9 

 1.1 What is Critical Thought?  

 1.2 What is Critical Thinking?  

 1.3 Distinguish between critical thought and critical thinking  

 1.4 Creative Thinking & Intellectual Thinking  

 1.5 Intellectual Curiosity and Self-discipline  

 1.6 The eight steps in Critical Thinking  
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2 Self-Criticism and Self Appraisal in Scholarly writing 9 

 2.1 What is Self-Criticism and Self-Appraisal in Scholarly writing?  

 2.2 Clarity and Accuracy  

 2.3 Precision and Relevance  

 2.4 Depth and Breadth  

 2.5 Logic, Significance and Fairness  
   

3 Academic Writing 10 

 3.1 Elements to academic writing: Organization of Ideas, Organization of Prose,  

 and Self-Analysis.  

 3.2 Types    of    Assignments:    Information-based,    Thesis/opinion-based,  

 Methodsbased, Literature Review-based  

 3.3 Interrogate your topic and know your instructions  

 3.4 The Audience in academic writing  

 3.5 Clustering, mind-mapping and outline  
   

4 Organizing you Prose (The Writing Process) 12 

 4.1 The Thesis Statement  

 4.2 Paragraph Structure  

 4.3 Parts of an Essay  

 4.4 Information-Based Essays  

 4.5 Thesis-based Essays  

 4.6 Research/methods-based Essays  
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5 Self-Analysis in Writing  10 

 5.1 Writing Style   

 5.2 Clarity & Precision   

 5.3 Tightness & Objectivity   

 5.4 Contractions in Writing   

 5.5 Use of Numbers and Universal Language  

 5.6 Passive Voice, Grammar & Fragments  

 5.7 Long sentences and Ambiguity   

 5.8 Contradictory Clues and Dangling constructions  

 5.9 Jargons, verbosity, Repetition and Sexist Language  

 5.10 Use of informal English   

 5.11 Use of logical connecting words   
    

6 Plagiarism  and  Referencing 6.1 10 

 What is Plagiarism?   
    

 6.2 Strategies to avoid plagiarism: Quoting, Paraphrasing & Summarizing  

 6.3 Referencing Styles   
    

7 Publishing Process  10 

 7.1 Academic publishing   

 7.2 Publishing Houses   

 7.3 Roles of Editors and Script Reviewers  

 7.4 Journal and Book Publishing   

 7.5 How to avoid Predator Journals   

 7.6 Publishing in High Impact Journals  

 7.7 Publishing Politics   

 7.8 Publishing Ethics   
    

 Total Contact Hours  60 
     

Key SH=Seminar Hour; WH=Workshop Hour; PH=Practical Hour; NH=Nominal Hour 
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Study Materials  
1. Textbooks  

 
2. Laptop  

 
3. Power-point slides  

 
4. Flip Charts  

 
5. Manila Paper  

 
6. Chalk and Talk  

 
7. Videos  

 
8. Pictures  

 
Recommended Readings 
 

Kirszner, G. Laurie & Mandell, R. Stephen (2004). Patterns for College Writing. (9
th

 Ed.). New York, NY: R.R. Donnelley & Sons 
Company. Nakanyike, B. Musisi & Edgar Taylor III (2010). What is Academic Writing? Kampala: Fountain Publishers.  
Nakanyike, B. Musisi & Edgar Taylor III (2010). What is Critical Thinking? Kampala: Fountain Publishers. 
Nakanyike, B. Musisi & Edgar Taylor III (2010). What is Plagiarism? Kampala: Fountain Publishers.  

Petre, Marian & Rugg, Gordon (2010). The Un-written Rules of PhD Research (2
nd

 Ed.). New York, NY: McGraw-Hill. 
 
 
 
 

 

Course Name: 
 
CPS 8105: SEMINAR SERIES I 

 

Course Code: CPS 8105  
Contact Hours: 45 Credit Units: 3 
 
 
Course Description  
This course introduces students to practical sessions on how to develop a research proposal and a thesis. This experience is quite important to all graduate students 
 
preparing to write a dissertation at the end of their course of study. During this time, various senior mentors and guest lecturers will prepare and deliver papers on 
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how to prepare a research proposal, conduct data collection, analyze data and discuss the findings. Again, students will be given chance to prepare and present 

their concept papers probably on the research projects they are preparing to work on as their dissertations. This course is largely a practical session of five (5) 

credit units, meaning from start to end, the sessions will be hands-on. 

 

 

Course Objectives  
This course aims at helping the students to: 

 

a) Be introduced to the methods of writing a research proposal and thesis.  
 

b) Be taught how to develop a research problem, conceptual framework, study objectives, and data collection instrument.  
 

c) Explain how write a literature review and a research methodology.  
 

d) Explore practically how qualitative and quantitative data are coded and then analyzed.  
 

e) Explain how study findings can be discussed and conclusions made.  
 
 
Expected Learning Outcomes  
At the end of this course, students should be able to: 
 

a) Demonstrate skills and competencies in research proposal writing and thesis development.  
 

b) Apply the knowledge and skills acquired in research writing to developing their proposals and dissertations.  
 
 
Mode of Delivery  
The mode of delivery shall be brainstorming, discussions, power-point presentations, paper presentations, projects and seminars. 
 
 
 

Mode of Assessment 
 
This course shall not be assessed for a final examination score. However, when students are presenting their concepts, the audience and instructors shall assess 

how they have presented their concepts. The essence shall be to guide the students develop better research ideas as they prepare to work on their final research 

proposals and dissertations. 
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Detailed Course Outline  
No. COURSE CONTENT CH 

   

1. Developing a Research Idea and Research Problem 20 

 1.1 Identifying Researchable Ideas  

 1.2 Defining Research Variables and Topic formulation  

 1.3 Developing a Conceptual Framework  

 1.4 Research Problem identification  

 1.5 Writing a background of the Study, Significance of the Study  

 1.6 Writing a Scope of the Study  
   

2. The Literature Review Process 10 

 1.1 Synthesizing and Organizing a literature review  

 1.2 Critiquing literature review  

 1.3 Sources of literature  

 1.4 Theoretical Review, Conceptual and Methodological Literature review.  
   

3. Research Methodology 5 

 3.1 Writing the Research design.  

 3.2 Population and Sampling.  

 3.3 Identifying the right data collection instruments.  

 3.4 Instrument Development  

 3.5 Quantitative Data Analysis  

 3.6 Qualitative Data Analysis.  
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4. Interpretation and Discussion of Findings 5 

 4.1 The interpretative paradigm.  

 4.2 Cross-referencing, Auto-Ethnographic Discussion.  

 4.3 Logical Reasoning.  

 4.4 Recommendations and Conclusions.  
   

5. Academic Writing, Plagiarism and Critical Thinking 5 

 5.1 Referencing Styles.  

 5.2 How to avoid Plagiarism.  

 5.3 Critical writing in Research Proposal and Dissertation.  
   

Total Contact Hours 45 
    

 

Course Facilitators  
✓All course Facilitators Study Materials  

1. Textbooks  
 

2. Power-point presentations  
 

3. Charts  
 

4. Videos  
 
 

Recommended Readings  
Amin, M. (2005). Social Science Research: Conception, Methodology and Analysis. Kampala: Makerere University Press.  
Kisilu Donald & Kombo Delno Tromp (2009). Proposal and Thesis Writing: An introduction. Kenya: Paulines Publications Africa.  
Wilkinson, A. M. (1991). The   scientist’s   handbook   forEnglewoodwritingCliffs,NJ:PrenticepapersHall.   and   dissertat 

 
Vogt, W. P. (2011). Dictionary of statistics and methodology: A nontechnical guide for the social sciences (4th ed.). Thousand Oaks, CA: Sage. 
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Course Name: 
 
CPS 8201: SEMINAR SERIES II  
Course Code: CPS 8201  
Contact Hours: 45 Credit Units: 3 

 

Course Description 
 
This course grounds students, through practical sessions, in how to conduct PhD research. This experience is quite important to all graduate students in the process 

of writing a dissertation at the end of their course of study. During this time, various senior mentors and guest lecturers will prepare and deliver papers on how to 

prepare a research proposal, conduct data collection, analyze data and discuss the findings. Again, students will be given chance to prepare and present their works 

in progress as they produce publications and their final dissertations. This course is largely a practical session of five (6) credit units, meaning from start to end, 

the sessions will be hands-on. 

 

 

Course Objectives  
This course aims at helping the students to: 

 

a) Be introduced to the methods of writing a research proposal and thesis.  
 

b) Be taught how to develop a research problem, conceptual framework, study objectives, and data collection instrument.  
 

c) Explain how write a literature review and a research methodology.  
 

d) Explore practically how qualitative and quantitative data are coded and then analyzed.  
 

e) Explain how study findings can be discussed and conclusions made.  
 
 
Course Learning Outcomes  
At the end of this course, students should be able to: 
 

a) Demonstrate skills and competencies in research proposal writing and thesis development.  
 

b) Apply the knowledge and skills acquired in research writing to developing their proposals and dissertations.  
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Mode of Delivery  
The mode of delivery shall be brainstorming, discussions, power-point presentations, paper presentations, projects and seminars. 

 
 
 

Mode of Assessment 
 

This course shall not be assessed for a final examination score. However, when students are presenting their concepts, the audience and instructors shall assess 

how they have presented their concepts. The essence shall be to guide the students develop better research ideas as they prepare to work on their final research 

proposals and dissertations. 

 

Detailed Course Outline  
No. COURSE CONTENT CH 

   

1. Developing a Research Idea and Research Problem 10 

 1.7 Identifying Researchable Ideas  

 1.8 Defining Research Variables and Topic formulation  

 1.9 Developing a Conceptual Framework  

 1.10 Research Problem identification  

 1.11 Writing a background of the Study, Significance of the Study  

 1.12 Writing a Scope of the Study  
   

2. The Literature Review Process 10 

 1.5 Synthesizing and Organizing a literature review  

 1.6 Critiquing literature review  

 1.7 Sources of literature  

 1.8 Theoretical Review, Conceptual and Methodological Literature review.  
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3. Research Methodology 10 

 3.1 Writing the Research design.  

 3.2 Population and Sampling.  

 3.3 Identifying the right data collection instruments.  

 3.4 Instrument Development  

 3.5 Quantitative Data Analysis  

 3.6 Qualitative Data Analysis.  
   

4. Interpretation and Discussion of Findings 10 

 4.1 The interpretative paradigm.  

 4.2 Cross-referencing, Auto-Ethnographic Discussion.  

 4.3 Logical Reasoning.  

 4.4 Recommendations and Conclusions.  
   

5. Academic Writing, Plagiarism and Critical Thinking 5 

 5.1 Referencing Styles.  

 5.2 How to avoid Plagiarism.  

 5.3 Critical writing in Research Proposal and Dissertation.  
   

Total Contact Hours 45 
    

 

Study Materials  
• Textbooks  

• Power-point presentations  
 

• Charts  
 

Proposed PhD by Research in Cyber Physical Systems|50 



• Videos  
 
 
Recommended Readings  
Amin, M. (2005). Social Science Research: Conception, Methodology and Analysis. Kampala: Makerere University Press.  
Kisilu Donald & Kombo Delno Tromp (2009). Proposal and Thesis Writing: An introduction. Kenya: Paulines Publications Africa.  
Wilkinson, A. M. (1991). The   scientist’s   handbook   forEnglewoodwritingCliffs,NJ:PrenticepapersHall.   and   dissertat 
 
Vogt, W. P. (2011). Dictionary of statistics and methodology: A nontechnical guide for the social sciences (4th ed.). Thousand Oaks, CA: Sage. 
 
 
 
 

 

CPS 8202: COMPUTER APPLICATIONS IN RESEARCH  
Course Code: CPS 8202  
Course Name: Computer Applications in Research 
 
Credit Units: 3 
 
 
Brief course description 
 
This course deals with the use of computers in research and provides exact analytical solution to the equations involved in  Cyber physical Systems. It also 
 
numerically solves the equations; simulate the problems on a computer e.g. using Monte Carlo or molecular dynamics approach and make experimental 
 
observations and do theoretical modeling. 

 

To train students who are able to use computers effectively in research and provide an in-depth knowledge of numerical techniques involved in data analysis. 

 

Course objectives 
 
This course aims at helping the students to: 

 

a) Solve equations numerically and simulate physics problems on computer  
 

b) Understand the different statistical tools and related procedures  
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c) Write interpretations and derive conclusions from statistical analysis  
 
 

Expected learning outcomes 
 

At the end of this course, students should be able to: 
 

a) Do computations for their own research (simulations)  
 

b) Implement methodology in research  
 

c) Interact with scientists using complex data from diverse sources  
 

d) Disseminate new statistical methods as software  
 

e) Understand, critically appreciate and exploit new technologies as they emerge to allow us to do new types of data analysis.  
 

f) Use and understand the basics of operating systems  
 

g) Preparing presentations using power point beamer etc  
 

h) To provide exact analytical solution of equations involved  
 
 

 

Detailed course content 
 

 Topic / Sub-topic Hours 

Week   
   

1-3 Basics of operating systems 9 

 Handling the different  operating systems,  Internet and  its application:  

 Email,  WWW,  Web  browsing,  acquiring  technical  skills,  drawing  

 inferences  from  data,  Literature  survey  using  web,  handling  search  

 engines,  
   

4-6 Statistical analysis and fitting of data: Introduction to Statistics – 9 
   

 Probability  Theories  ‐Conditional  Probability,  Poisson  Distribution,  

 Binomial Distribution and Properties of Normal Distributions, Estimates  

 of Means and Proportions; Chi‐Square Test,  

 Association of Attributes ‐t‐Test –Anova‐Standard deviation ‐  
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7-9 Statistical analysis and data fitting:  9 

 Programming in C, C
++

, Python, MATLAB, R-studio etc   
 Basics of a measurement and its interpretation, Usage of packages (e.g.  

 EXCEL) for data analysis   
    

10-12 Numerical  Analysis:  Various  measures  of  relationship  often used  in 6 

 research   studies:   Correlation   coefficients.   Plotting   of graphs.  

 Mathematical and statistical analysis using software tools like MAT Lab,  

 SPSS or free ware tools.   
    

13-14 Preparing presentations:  9 

 Research papers and Seminar presentations –Power point for oral and  

 poster presentations   
    

15 Laboratory practice  3 
    

 Total  45 
    

 
 

(iii) Mode of delivery  
 

Lecture sessions, Demonstrations, presentations and practical  

 

(iv) Mode of assessment 
 
 

The final exams will account for 60 % and will be done practically in a computer laboratory. Course work marks based on practicals, homework will 

constitute 40% of the total marks (100%). The evaluation will be done by experts and respective supervisors 

 

(v) Study/information resources (equipment, tools, consumables)  

 

Computers with relevant statistical packages installed.  

 

References  
1. Guide to Teaching Computer Science: An Activity-Based Approach by O. Hazzan,  T. Lapidot, N. Ragonis, Springer, 2011   
2. Numerical Methods for Scientists and Engineers, H.M. Antia, Birkhauser Basel, 2002   
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3. Research Methodology: Methods and Techniques, C. R. Kothari, New Age International (P) Ltd, 2004   
4. Survival skills for Scientists by F. Rosei and T. Johnson, (Imperial College Press).  

 
5. Data Analysis and Graphics Using R- an Example-Based Approach, Third Edition, Cambridge University Press, John Maindonald and W. John Braun, 

2010  
 
 
 
 
CPS 8203: FOUNDATIONAL COURSE (PHILOSOPHY OF CYBER PHYSICAL SYSTEMS)  
Course Code: CPS 8203  
Course Name: Philosophy of Cyber Physical Systems 
 
Credit Units: 3 
 
 

i Brief course description 
 
Students undertake a study of a chosen foundational area of Cyber Physical Systems under the supervision of their advisor or the graduate program director in 

preparation for more advanced courses. The study culminates in a term paper in which the student demonstrates their knowledge of the material and the ability to 

identify potential research questions in the area of study . 
 

ii Course objectives 

 

The study culminates in a term paper in which the student demonstrates their knowledge of the material and the ability to identify potential research questions in 

the area of study 
 

iii Expected learning outcomes 
 
The students will demonstrate mastery of the selected material through homework assignments and examinations 
 

iv Detailed course content 

 

The student and the advisor identify a topic of mutual interest and establish a list of papers to be carefully studied. The student studies the papers, writes a detailed 

and critical summary of the papers and synthesizes an understanding of the current state-of-the-art. This is followed by the formulation of open questions that will 

be worthy of future research. Interesting results are disseminated via presentation. 
 
Foundational areas of cyber physical systems  

Proposed PhD by Research in Cyber Physical Systems|54 



1. Energy Engineering.  
 

2. Gas Fuel Manufacture.   
3. Smart Grid.   
4. Blockchain.   
5. Internet of Things.   
6. Cloud Computing.   
7. Smart Manufacturing.   
8. Artificial Intelligence.   
9. Cybersecurity  

 
 

v Mode of delivery 
 
The mode of instruction is a combination of lectures and assigned readings 
 

vi Mode of assessment  
 

vii Study/information resources (equipment, tools, consumables)  
 

1. Textbooks   
2. Power-point presentations  

 
3. Charts  

 
4. Videos  

 
References  
 

1. Cyber-Physical Systems: Foundations and Techniques,  Uzzal Sharma (Editor), Parma Nand (Editor), Jyotir Moy Chatterjee (Editor), Vishal Jain  (Editor), 

Noor Zaman Jhanjhi (Editor), R. Sujatha (Editor), ISBN: 978-1-119-83619-3 July 2022  
 

2. Principles of Cyber-Physical Systems (The MIT Press) Illustrated Edition  
 

3. by  Rajeev Alur  
 

 

4.  Embedded System Interfacing: Design for the Internet-of-Things (IoT) and Cyber-Physical Systems (CPS) by Marilyn Wolf | Feb 8, 2019  
 

5.  Internet of Things and Cyber Physical Systems (Advances in Cybersecurity Management) by  Keshav Kaushik , Susheela Dahiya, et al. | Dec 30, 2022  
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https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AUzzal+Sharma
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AVishal+Jain
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AVishal+Jain
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Rajeev+Alur&text=Rajeev+Alur&sort=relevancerank&search-alias=books
https://www.amazon.com/Embedded-System-Interfacing-Internet-Things/dp/0128174021/ref=sr_1_1?qid=1681461484&refinements=p_28%3ACyber-Physical+Systems&s=books&sr=1-1
https://www.amazon.com/Internet-Physical-Advances-Cybersecurity-Management/dp/1032254068/ref=sr_1_3?qid=1681461484&refinements=p_28%3ACyber-Physical+Systems&s=books&sr=1-3
https://www.amazon.com/Keshav-Kaushik/e/B09Z9KBTR2?ref=sr_ntt_srch_lnk_3&qid=1681461484&sr=1-3


APENDIX A: ACADEMIC STAFF FOR THE PHD IN CYBER PHYSICAL SYSTEMS PROGRAM 
 

 

 S/N FULL NAME GEN HIGHES AWARDIN YEAR FIELD   OF EMPLOY RANK PROPOSED 

    DER T G  SPECIALIZ MENT  TEACHING 

     QUALIFI INSTITUTI  ATION STATUS  LOAD 

     CATION ON       
             

           COURSES CU 
             

 1. Prof. Samuel Male PhD University  of 2002 Energetics Permanent Associate Thesis  

  Kucel Baker   Udine, Italy  (Mechanical  Professor   

        Engineering)     
             

 2. Dr. Twaibu Male PhD Makerere 2017 Mechanical Permanent Associate Thesis  

  Semwogerere   University,  Engineering  Professor CPS 8203  

      Uganda     CPS 8102  
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  3.   Dr. Ocen   Male   PhD   Masinde    2020  Information   Permanent   Associate   Thesis   
 

     

Gilbert 
        

Muliro 
     

Technology 
     

Professor 
  

CPS 8203 
  

 

                           
 

     Gilibrays         University of    (Cybersecurit            
 

               Science  &    y and Digital            
 

               Technology    forensics)            
 

                              
 

 4.   Dr.    Femal   PhD   University 2021  Computer   Permanent   Senior   Thesis   
 

     
Owomugisha 

  
e 

     of      
Science 

     
lecturer 

  
CPS 8203 

  
 

            
Groningen 

           
 

                             
 

     Godliver        , The   (Artificial         CPS 8103   
 

               Netherland   
Intelligence) 

           
 

               
s. 

                
 

                                
 

                               
 

  5.   Dr. Odongto   Male   PhD   Makerere    2023  Information   Permanent   Lecturer   Thesis   
 

     

Godfrey 
        

University, 
    

Technology 
        

CPS 8203 
  

 

                           
 

               Uganda      (Modelling )            
 

                                
 

 6.   Dr. Matovu   Male   PhD   Masinde    2022  Information   Permanent   Lecturer   Thesis   
 

     Davis          Muliro      Technology         CPS 8203   
 

               University of   (Internet    of            
 

               Science and   Things)            
 

               Technology-               
 

               Kenya                  
 

                               
 

  7.   Dr. Mirondo   Male   PhD   Technical      Communicati   Permanent   Lecturer   Thesis   
 

                                
 

                                 

               University of    on         CPS 8203   
 

               Catalonia,     Engineering         CPS 8103   
 

               Barcelona,     (Telematics)            
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               Spain                   
 

                                  
 

 8.   Dr Lukyamuzi  Male  PhD  Mbarara  2022   Computing  Permanent  Lecturer  Thesis  
 

     Andrew        University of   (Software        CPS 8203  
 

               Science   and   modelling)        CPS 8203  
 

               Technology               
 

                                
 

  9.   Dr. Angole   Male   PhD   Makerere    2022   Information   Permanent   Lecturer   Thesis   
 

     

Richard 
        

University, 
      

systems 
        

CPS 8203 
  

 

                             
 

                                  
 

               Uganda                CPS 8103   
 

                                 
 

 10.  Dr. Nakasi  Femal  PhD  Makerere   2022   Computer  Permanent  Lecturer  Thesis  
 

     Rose  e     University,       Science        CPS 8203  
 

               Uganda       (Artificial           
 

                      Intelligence)           
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APPENDIX B: LIBRARY RESOURCES 
 
 

SN DATABASE  URL FOR LOGIN 

1 Emerald Insight  http://www.emeraldinsight.com 

2 Libhib   http://libhub.kiox.org 

3 Ebrary   http://site.ebrary.com/lib/busitemau 

4 Edudonor Index  www.edudonorindex.com 

5 ARDI   (Access   to   Research   for http://ardi2.wipo.int 

 Development and Innovation)   

6 CTA Publishing  http://publications.cta.int/en/ 

7 TEEAL (The   Essential   Electronic  

 Agricultural Library)   

8 Research4Life  (This  is  a  Gateway  to http://www.who.int/hinari/en/ 

 other Databases) such as HINARI   

9 INASP: International   Network for http://www.inasp.info/en 

 Availability of Scientific Publications  

10 EIFL: Electronic   Information for http://www.eifl.net 

 Libraries    

11 AGORA (Access to Global Research in www.fao.org/agora/en 

 Agriculture)   

12 OARE (Online Access to Research in http://www.unep.org.oare 

 the Environment)   
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APENDIX C: PROGRAM BUDGET  
Proposed budget for the PhD program  
Assuming an intake of 10 students 

 

     

 A. REVENUE PER SEMESTER Semester I Semester II 
     

 Tuition fees Amounts Amounts 

  (UGX) (UGX) 
     

 Students fees 3,500,000 3,500,000  
     

 (UGX 7,000,000 per annum)    
     

 Tuition fees for 10 students @UGX 7,000,000 35,000,000 35,000,000  
     

 Total 35,000,000 35,000,000  
     

     

 B. EXPENDITURE PER SEMESTER    
     

 Administrative Expenses 20% 7,000,000 7,000,000  
     

 Research Expenses 25% 8,750,000 8,750,000  
     

 Library Materials 2% 700,000 700,000  
     

 Utilities 3% 1,050,000 1,050,000  
     

 Staff Development 2% 700,000 700,000  
     

 Repair/Consumables of IT labs 20% 7000,000 7,000,000  
     

 Travel costs for visiting Professor(s) 7% 2,400,000 2,400,000  

     
     

 Total  expenditure 61.6% 21,300,000 21,300,000  

 Total expected Revenue 39.4% 13,700,000 13,700,000  
     

 
 
 
 
 
 
 

Proposed PhD by Research in Cyber Physical Systems|60 




