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SCHOOL OF COMPUTING AND ENGINEERING SCIENCES 

 

Master of Science in Sustainable Energy Transitions 

MSET8201: Research Methodology 

 

Date: 19th December 2024                                Time: 18:00-20:30 Hours 

Instructions: 

1. The Examination Paper consists of FOUR Questions. 

2. Answer Question #1 (Compulsory) and any other TWO Questions.  

3. Use of Calculators is ALLOWED in this Examination. 

 

Question #1 (Compulsory): 

The following metadata for articles is not in APA reference format or style at per Strathmore University’s 

expectations. Organize the references in APA style stating why you think the source is Journal, Book, 

Newspaper article etc. 

 

(a) MACHADO, J. T. M., and DE ANDRÉS, M. (2023). Implications of offshore wind energy 

developments in coastal and maritime tourism and recreation areas: An analytical overview. 

Environmental Impact Assessment Review, 99, 106999. [3 Marks] 

 

(b) AKTER, H., HOWLADER, H. O. R., NAKADOMARI, A., ISLAM, M. R., SABER, A. Y., and 

SENJYU, T. (2022). A short assessment of renewable energy for optimal sizing of 100% renewable 

energy based microgrids in remote islands of developing countries: A case study in Bangladesh. Energies, 

15(3), 1084. [3 Marks] 

 

(c) LUCAS, H., FIFITA, S., TALAB, I., MARSCHEL, C., and CABEZA, L. F. (2017). Critical challenges 

and capacity building needs for renewable energy deployment in Pacific Small Island Developing States 

(Pacific SIDS). Renewable energy, 107, 42-52. [3 Marks] 

 



MSET8201: Research Methodology Examinations 
School of Computing and Engineering Sciences, Strathmore University Page 2 

 

(d) HOLDMANN, G. P., WIES, R. W., and VANDERMEER, J. B. (2019). Renewable energy integration 

Alaska’s remote islanded microgrids: Economic drivers, technical strategies, technological niche 

development, and policy implications. Proceedings of the IEEE, 107(9), 1820-1837. [3 Marks] 

 

(e) KAYIMA, P., SEMAKULA, H. M., WASSWA, H., MUGAGGA, F., and MUKWAYA, P. I. (2023). 

Analysis of the socio-economic benefits of on-grid hybrid solar energy system on Bugala island in 

Uganda. Energy for Sustainable Development, 77, 101332. [3 Marks] 

 

(f) CHUANG, E., and SAFAEINILI, N. (2023). Addressing Social Needs in Clinical Settings: 

Implementation and Impact on Health Care Utilization, Costs, and Integration of Care. Annual Review 

of Public Health, 45. [2.5 Marks] 

 

(g) KUMAR, S. R., GAFARO, F., DAKA, A., and RATURI, A. (2017). Modelling and analysis of grid 

integration for high shares of solar PV in small isolated systems–A case of Kiribati. Renewable energy, 

108, 589-597. [2.5 Marks] 

 

Question #2: 

(a) What is the purpose of a chi-square in a sample of a given population? What are some important 

points to note about chi-square estimation in the application to sample data?  [3 Marks] 

 

(b) Table Q2 shows the data of incidences of Renewable Energy Sources in three tropical regions in the 

World. 

Table Q#2: Incidences of Renewable Energy Sources 

 

 India Ecuador South America Total

Wind 31 14 25 70

Geothermal 12 15 33 60

Solar 40 32 28 100

Total 83 61 86 230

 

i. Calculate the chi-square value of renewable energy sources given in Table Q#2 [8 Marks] 

 

ii. What are the degrees of freedom for the data in Table Q#2? Explain your answer. [2 Marks] 

 

iii. What conclusion should be made with respect to an experiment when the significance level is 

0.005 (p = 0.005)? [2 Marks] 
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Question #3: 

(a) “The Scientific Method has been proven to be extremely successful.” Briefly critique the statement using suitable 

examples and the procedures under the Scientific Method. [3 Marks] 

 

(b) Science is a human activity, and the pursuit of  “truth” is subject to all human virtues. Explain any three cardinal 

issues you must bear in mind when using the Scientific Method. [3 Marks] 

 

(c) Briefly differentiate between a fact, hypothesis, theory, and law in Scientific Research. [4 Marks] 

 

(d) Is a hypothesis necessary for scientific research? Why? Briefly distinguish the three possible 

conclusions open to a researcher when one adopts a hypothesis for research. [2 Marks]. 

 

(e) What would be the basis of choosing a certain methodology for research? Is it important to explain 

why we choose a methodology? Why? [3 Marks]  

 

 

Question #4: 

Real-world energy dataset usages from buildings in a small geographic location and with diverse weather 

measurements was captured. The dataset characterizes the electricity energy consumption profile for the 

region inhabitants and correlates consumption habits dependent on weather conditions, such as temperature, 

light, or humidity.  

 

Five households with older adults (over the age of 80) and five with younger adults (between 20 and 30) 

were given a power consumption satisfaction test. The test scores ranged from 0 to 60 and data obtained 

for houses with older adults was {45, 39, 52, 42 and 35} while for houses with younger adults it was {28, 

26, 16, 26, and 31} 

 

(a) What would the null hypothesis for this energy consumption availability satisfaction study? [2 Marks] 

 

(b) Using the dataset, compute the appropriate t-test for the consumption satisfaction file. [7 Marks] 

 

(c) Given the null hypothesis in (a) above, do you accept or reject the null hypothesis at 0.025 significance level? 

Demonstrate why or why not. The appendices contain a t-distribution table for your working 

convenience. [6 Marks] 
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Appendices: 
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