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[bookmark: _Toc191822286]Abstract 
The purpose of this study is to investigate in a knowledge based framework, the low turnout of engineering students in the universities and tertiary institutions. This low turnout of engineering disciplines results in low employments in Kenyan industries. The pragmatic analysis focuses on ten tertiary intuitions and 15 universities randomly drawn from Kenya. The research capture records from the year 2015 to 2024. The research samples 2000 engineering students enrolled in Kenyan universities and tertiary institutions perusing disciplines leading to award of telecommunications, electronics, mechanical, architecture, computer engineering, and civil engineering certifications. The analysis is done using machine learning to predicting the future of these disciplines in Kenya and also to ascertain relevancy in engaging student in the industries in Kenya. Data collection was done using questionnaire and site visits. Employment data is provided by respective industries that offer vacancies for engineering majors. The empirical evidence revealed that engineers’ innovations were greatly diverted to other fields of trade. The innovative capability of such engineers become silent to the employers. The result demonstrates that the knowledge acquired from the study of engineering fields as a trade is not variably significant in acquiring employment due to rapid changes in technology in the world. This makes the discipline not a predictor in acquiring employment in engineering firms in Kenya. The inclusion of IT changed slightly the employment relevancy of engineers to the industries in Kenya by 0.2% between 2010 and 2015. In conclusions, it is evident that units offered for the graduates in these fields has diversified effect on handling modern technology equipment and proper engagement in the industry. Therefore, change in the technology role down to training of engineering disciplines both positive and negative and is necessary to keep engineers abreast. 
Keywords: engineering, telecommunications, civil engineering, architecture, engineering education, exploratory data analysis, extended programs, mainstream Programs, student performance.
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[bookmark: _Toc148888686][bookmark: _Toc50220754][bookmark: _Toc44685567][bookmark: _Toc191822289]CHAPTER   ONE
[bookmark: _Toc50220755][bookmark: _Toc148888687][bookmark: _Toc191822290]1.0 Introduction to the study
After graduating from a high school, students’ interest lean towards some specific areas depending on the performance of the student at that time of results release. Students’ choices will lean towards a particular discipline depending on the: parents influence, societal influences, prestige of the profession, higher earnings potentials, career progression , probability of success in the field and even curriculum requirements (Walstrom, 2018), (Kim, D., Marham, F. , 2023). 
For over five years, enrolment in engineering programs have witnessed a decline across Kenyan higher learning institutions. The enrolment of undergraduate engineers decreases by 2% between 2004 and 2007 in United States and increased 6% in Kenya on the same period. It increased by 5.5% in the year 2018 in the United States while Kenya registered a decrease of 7% over the same period (Mertens, 2019). Information Technology of Canada labor market Initiative surveyed 17 universities to measure the enrolment level in engineering programs for the academic year between 2020 and 2024. The result shows a remarkable decrease in the engineering undergraduate enrolment in Electrical, civil, mechanical, telecommunication and electronics fields. More stress is pegged on high school roles in promoting these programs, generate pre-needed skills and impacting an understanding of these engineering fields (Baytiyeh, H., Mahamad, H. , 2022).Technological influence also becomes a major drawback in understanding these fields. The enrolment patterns in Kenya is remarkably decreasing ranging between 2% and 20% depending on the school offering the discipline and the involvement of technology in the industry. The gap can be reduced by embracing modern technology units as compulsory units in all engineering disciplines. A shift from engineering to other fields of trade also contributes 30% in the industries in Kenya.
A shortage for engineers is documented in both universities and tertiary institutions. However, the job market in Kenya offers a wide variety of career opportunities for high school graduates requiring no college experience because the work involved psychomotor skills other than knowledge only. With the strong acceptance criteria, tuition charged on engineering fields is another obstacle that may hinder students to enroll in engineering colleges. Graduates pay more attention in the field with brighter future but get discouraged to invest their time and money in learning institution where future career may not be secured. 
[bookmark: _Toc50220756][bookmark: _Toc148888688]This paper identify the factors that make students in Kenya choose engineering major by examining enrolment patterns in the universities and tertiary colleges and identify reasons that culminate the shifting of engineer employees to management or any other fields. 	
[bookmark: _Toc191822291]1.01	 Problem Statement 
[bookmark: _GoBack]The number of graduate students from engineering majors both in public and private universities in Kenya grew 49% per year between 2012 and 2016 (CUE, 2016). The paper also established that 74.6% of engineering graduates are employed in engineering related fields and the remaining 25.6% were found to have shifted to other discipline like account, banking, and insurance, shop keeping etc. The release by commission of university education (CUE) in 2018 shows a decline of 2% from 74.6%. The shift from engineering to other disciplines has climbed to 27.6% (CUE K. , 2023, p. 23). The Faculty of Engineering Technology of the Open University of Sirilanka has been offering distance education courses in engineering for 20 years, being the pioneering institute in the world to offer engineering study programs in distance mode (Dadigamuwa P. , Senanayake S., 2023). The paper also highlights that student dropout rate has been high in the early years of the study programs, which is less than 50% in year one but more than 50% in year two (Dadigamuwa. P and Senanayake, 2022). The data from the United States Bureau of Labor Statistics, indicated that engineering jobs are expected to grow at an overall rate of 4% from 2014 to 2024 (Baker A., 2019). A recent study has shown that only 28.1% of junior and senior engineering majors are pursuing engineering focused career in the United States of America. A separate study by National Science foundation, of recent college graduates with engineering degrees shows that 60.1% were working in engineering fields (NSF, 2016). The National Scientific Foundation (NSF) study shows that more students work in engineering fields before graduation but shift to other fields after graduation (Lichtenstein G, Loshbaugh H, Claar B, Chen L, Jackson K, and Sheppard D., 2019). This paper will identify reasons that culminate the decline in enrolment of engineering students in six universities and 15 tertiary colleges in Kenya. It will also identify the dramatic shift of engineering students to other fields after achieving employment in industries by analyzing ten engineering industries in Kenya. Lastly, the paper will use machine learning to predict the future of engineering discipline in Kenya.
[bookmark: _Toc148888689][bookmark: _Toc50220758][bookmark: _Toc148888690][bookmark: _Toc191822292]1.02 Main objectives 
[bookmark: _Toc148888691][bookmark: _Toc50220759]The main objective of the study is to carry out a comprehensive research on declining trend of enrolment pattern of engineering graduate and shifting of engineering graduates from engineering to other fields not engineering
[bookmark: _Toc191822293]1.03 Specific objectives (SO)
i. Establish engineering graduate employment rate in Kenya over the last five years
ii. Establish reasons for the shifting of engineering graduates from engineering to other field after employment within the last five years in Kenya
iii. Establish areas that need improvement in the engineering field for relevancy in the current job market for the next five years in Kenya
[bookmark: _Toc148888692][bookmark: _Toc191822294]1.04 Research Questions/Hypothesis 
Between 2003 and 2009, 41% of engineering students who began pursuing their bachelor’s degree ultimately left the major (Chen, & Soldner, 2013). Accordingly, maintaining a student in engineering programs becomes a fundamental issue and this paper has put weight in identifying reasons that led to this behavior. One potential antecedent to retention of students in this area may be influence from those who have succeeded in this engineering majors. Graduates change from engineering to other field notified and therefore, further investigation into the reasons students choose engineering but shift is an important area of study questions. Engineering major is a bit diversified and cannot be regarded as a single field. Student’s movements and changes of major within their first year during training is a sign that the selection was motivated by something different (Lichtenstein G, Loshbaugh H, Claar B, Chen L, Jackson K, and Sheppard D., 2019). The study investigated students who switched their majors and the developing trends on the paths students take after switching. Students have cited changing interests as result of coursework as well as their inability to meet academic requirements, such as GPA, for admission to their first-choice discipline, as the reasons for changing majors. Several questions emerge to guide this study but not limited to other question that may emerge especially on the field of engineering that is not looked at into detailed:
1. What inspired a person to choose engineering majors after high school
1. How frequently do engineering majors get their curriculum reviewed to much current technological market demand
1. How relevant are our graduates relevant  in the industry in Kenyan industrial market
1. Is there a link between our industries with our academics, link academics with industry (LIWA)?
[bookmark: _Toc50220761][bookmark: _Toc148888693][bookmark: _Toc191822295]1.05	Motivation 
[bookmark: _Toc148888694]Emphasis on sciences especially engineering and health sciences majors improve institutions' respect if the number of students enrolled in these majors improve yearly  since this will create world reputation and recognitions when institutions are graded (Mustafa K, 2023).  This is because the resources required to offer these majors are expensive. According to data from the United States Bureau of Labor Statistics, engineering jobs are expected to grow at an overall rate of 4% from 2014 to 2024, with some disciplines growing much faster than average (S. Parikh, H. L. Chen, K. Donaldson, and S. D. Sheppard,, 2016). Traditionally, Kenyan students who desire to earn a bachelor’s degree in an engineering discipline at a college or university will declare his or her major upon matriculation or at the end of a first-year engineering program. Whether or not the student is aware of it, their decision is generally guided and informed by many beliefs. Research conducted in 6 public and 5 private institutions has shown that there is an increasing need for more science, technology, engineering, and mathematics (STEM) graduates to satisfy the demand for these skills in Kenyan economy. Worldwide, there have been concerns over declining STEM qualifications enrolment and economic growth's adverse effects (Cole M, 2018). Some motivation factor that influence one to take engineering majors range from Professional, financial, social, and even individual progression. Ones in the industry, these driving forces deviate and one looks for individual satisfaction. The results showed that students were driven largely by their desires to obtain a satisfying job that would provide opportunities for professional growth and creativity (https//:www.ijee.ie, 2017).  It is observed that Japan, South Korea and China confer a remarkably large percentage of degrees in science and engineering. In the United States, notable deficiencies were detected in science and engineering enrollment (R. Jain, B. Shanahan & C. Roe, 2009). What drives the goal oriented activity is the diversified enrolment pattern in engineering majors in Kenyan public and private universities as depicted by commission of university education 2023 (CUE K. , 2023). Motivation is what drives an individual’s effort to stay on task in the face of challenge and their attempt to improve their current status by adopting behaviors that they consider meaningful to their development (Deci,& Ryan., 2000). The Faculty of Engineering Technology of the Open University of Siri Lanka has been offering distance education courses in engineering for 20 years, and is the pioneer of this major in open and distance learning has registered a dropout rate in the early years of the study programs in the tune of 50% from year 1 to year 2 (Dadigamuwa. P and Senanayake, 2022). Contributing factors may include Teachers (without proper study) may attribute to this high dropout rate, Non preparedness for self-study, lack of aptitude to the engineering discipline, lack of support on the part of faculty, and improper selection of courses at the beginning of the study program. Another motivation driving force in this research is the tendency of those who graduate with engineering majors and end up being engaged in another discipline altogether. Between 2018 and 2019 a questionnaire and also an organized  focused group discussion with employers to gauge their assessment of Engineering graduates, the factors in recruitment of graduate engineers, and employer satisfaction regarding graduate employee’s knowledge, skills, level of performance, and give a recommendations on areas of improvement was done. The employers observed that Engineering graduates are generally intelligent young people who have satisfactory theoretical knowledge but have inadequate skills (psychomotor skills) and lack self-confidence (UoN, ADB, MOE, & SDUER, 2023). 
[bookmark: _Toc148888695][bookmark: _Toc50220763][bookmark: _Toc191822296]1.06	Significant of the study 
This research proposal will underpin the reasons why most universities register a low turnout in engineering majors and the rapid shift of graduates from engineering majors to other disciplines after industrial engagement. 
[bookmark: _Toc50220764][bookmark: _Toc148888696][bookmark: _Toc191822297]1.07	Research proposal structure
This research proposal is divided into six sections. The first chapter is introducing reasons that culminate the dropout in enrolment of students in engineering majors. The second chapter covers the literature review that includes some appreciation of work done on the decline on the enrolment pattern and shift from engineering majors to other disciplines. The third chapter is on the approach used to delineate dropping trend of enrolment of engineering majors and identify the future of engineering discipline in Kenya. The fourth chapter is the appendixes which includes conclusion on the research study. List of researchers work closes the research proposal.
 
[bookmark: _Toc50220765][bookmark: _Toc148888697] 					CHAPTER TWO
Literature Review
[bookmark: _Toc50220766][bookmark: _Toc148888698][bookmark: _Toc191822298]2.01	Introduction 
International rankings are periodical report cards that show the ability of an institution performance based on specific indicators. Global Universities are among the institutions periodically ranked. In the past few decades, global ranking has emerged tremendously with great impact on student choice of a university. The assumption here is that, with good ranking, most universities will enjoy good stride in student university choices (OECD, 2007). The main intention of ranking was to help maintain and build institutional level and status (Numprasertchai, 2017). National ranking gives an institution economic phase lift, good educational reputation and recognition internationally. 
World ranking of universities and colleges based on surveys, citations, publications, author’s reputations, bibliometric and many more, marked the genesis of proposed modern ranking approach that shifts the emphasis from more elaborate studies in reputable scholarly publications to miniature publication with few participants. Defining which factors are responsible for the growth of a university's performance take a centre stage when dependable and undependable variables considered. The revelation of variation of ranking results for universities and colleges demand a justification. Several questions linger in scholars' minds: who have interest in the ranking? How can we explain the ranking process? What are the relationships between a University competition and the provision of University education? What value does ranking add to a university in terms of student enrolment, per capita, and even resource allocation? Can ranking be used as a guide for industries to gauge recruits for a particular job or can ranking be used to determine your perceived individual work performance? In modern society, the focus of graduate is on employability and not employment (Muñoz, 2016) althogh this comes with challenges especially in the accademic sector. Kinzelbach,(2020) said “university and states have signed many statements of their commitments to safeguard academic freedom, yet in practice, they do not always implement them and there is no systematic monitoring”. It is therefore true to state that there are serious infringements of academic freedom. In academic freedom index (AFi) internationally provides synchronized data on national level of academic sovereignty. 
This sovereignty comes with few academic indicators, first is the autonomy of academic exchange and distribution, second is the university sovereignty and integrity and lastly is the autonomy of academic and intellectual expression. This has forced the study to discuss bibliometric, citation, critical, community-based, expert-based, and peer ranking styles. 
[bookmark: _Toc148888699][bookmark: _Toc50220767][bookmark: _Toc191822299]2.02 	Bibliometric 
The bibliometric first appearance was around the 1920s (Gross & Gross, 1927). Citations were used to find the importance of scientific research in a study area. Pritcgard(1969) called it bibliometric and defined it as a piece of mathematical and statistical information in the literature. Broadus(1987) called it “the discipline that studies bibliometric quantitative data and materials”. Generally, Bibliometric ranking is a type of ranking that uses statistical analysis of published articles and citation quantity (Mohammad Farajnezha, A. Suresh & L. Ramakrishnan, 2020) (Sweileh, 2020). Bibliometric analysis is a type of quantitative analysis employed to analyze scientific and scholarly publications. Bibliometric performance indicators were based on quantitative measurements. Quantitative measurement begins from theory where hypothesis firmly defined before research begins. The scientific impact like citations and research output concepts are the main bibliometric indicators.  Ludo Waltman & Ed Noyosons, (2018) said “ drawing precise measurement through bibliometric indicators are difficult because bibliometric analysis works with indicators that give an approximation of the concept of interest. They finally concluded their paper by pointing out that important research decisions cannot be made on bibliometric indicators but give relevant information towards archiving reasonable decision marking. 
These bibliometric ranking indicators were largely used by shanghai Jiao Tong University (SJTU). SJTU ranking used more bibliometric indicators and places less emphasis on expert opinions. It is not clear why, but it seems that they were not interested in opinions collected from surveys. Bibliometric is just a part of an investigation of scientific literature and related libraries helpful in showing data that correspond to a particular area of research. This is culminated by the quantity of publication and citation that it measures. Carolina et al (2020) further viewed a bibliometric increase in popularity between 2014 and 2015 with publications of 465 and 764 respectively.  The issue is, how were weights of attributes done from none uniform attributes or indicators. 
The bibliometric analysis draws its data from institutions' internal database, WoS, Scopus, and Google Search unless the analysis emphasis more on specialist fields then it can get the data from INSPIRE, MathScinet, SydInfo, PubMed, etc.  Several issues arise from this type of ranking style but it is still administered with many ranking systems.
The Negative citation is one of the drawbacks in bibliometric ranking. Peer Researchers will cite their friends as well as themselves. The low or poorly researched publication will be cited more on the negative side. More researchers will give negative comments on that article. The paper will have more citations. The Journal influence affects the impact of bibliometric style. Journals can impose authors to cite articles from a given journal to increase the citing index. 
In globalization, some information may be treated as common knowledge and fail to be recognized. Classically measured conformist knowledge, a part of knowledge assumed to be well known may be assumed.  Research influence is another issue targeting authors who limit their research area. Most authors cite a very small area of the paper related to their study and leave the bulk of the document information. Papers are written in a native language fails to be recognized by English speaking authors.  Most scientific journals are in English and Evans (2010) said “English is the lingua franca of science especially in management accounting”. 
Lastly is the Monographic phenomenon. Using the data from one source during indexing and leaving other sources not indexed or indexed but not within your interest (Moed, 2005) (Marit Terese Balstad & Terje Berg, 2019) limit the study area. Commercial citation data are available in three main sources; web of science, Scopus, and Google Scholar. Web of Science (WoS) formerly institute for science information (ISI) was created in 1960 could index articles from 1945 by its current owner Thomson router. Another source of ranking data used in the bibliometric style comes from Scopus established by Elsevier 44 years later and has wide journal coverage than WoS. There are three main indicators in the bibliometric approach classified as those measuring editorial inventions, the disciplinary specialization and the citation force.
The three shows that bibliometric places more emphasis on research performance putting off none research-based institutions. The process is to get records of published papers with the name and department/school of the university as indicated in the paper. In bibliometric, papers are selected from several disciplines for a particular author's analysis (Moed, 2006). Citation is one of the main bibliometric approaches with an advantage over a qualitative review that they do not represent the mind of any individual expert but a unified decision of the hefty number of professionals in a discipline (Hannes Lampe & Dennis Hilgers, 2014). The advantages of bibliometric approach are simple publications count, good Individual researcher per faculty and good identification of citation force connected to the sum of research employees. Disadvantages on the other hand of this approach are 1) total number of publications not matching the number of articles influences on education. 2) Publication volumes are considered with no regard to the influences or impact on education. 3) Possibility of Data accuracy being compromised is high. 4) Emphasizes on publications in nature and science journals overlooking other citations put in other journals. 5) The Citation force loses reliability due to negative citation. Then, what is really measured in the bibliometric approach? First the extent of scientific work, second the distribution of work and their discipline, third Academic power of researchers, fourth the degree of teamwork with international universities and lastly the degree to which universities publish with other private stakeholders. In the bibliometric approach, very little proof of university capability is available.
[bookmark: _Toc148888700][bookmark: _Toc50220768][bookmark: _Toc191822300]2.03	Conclusion on bibliometric ranking style
Bibliometric analysis is a pattern measurement analysis based on scientific publications and citations depriving fame to nonscientific publications and citations. It draws its conclusion from the pattern of journal publications. Its importance relies on the capacity to generate powerful quantitative indicators of collaboration and measure of interdisciplinary research (Sharif Ismail, Edward Nason, Sonja Marjanovic, & Janathan Grant, 2019) 
[bookmark: _Toc148888701][bookmark: _Toc50220769][bookmark: _Toc191822301]2.04	Citation based ranking approach
Evaluating faculty research performances are twofold. First for the identification of research areas that needs improvement or verification. Secondly for the committees to allocate funds and other related financial benefits (Lokman I Meho & Diane H. Sonnewald, 1999)
All two are closely related to the quality of research performance. Raan (1999) generally defined quality as a measure of extent an author contributes ideas for the progress of knowledge. Two questions emerge from this definition concerning citations. 1) Is there a perfect way to ascertain the credibility of the influence of individual scientific publications?2) is there a procedure to reduce uncredible number of publications that an individual may simply publish in a journal to gain citation number? 
QS Reviews its ranking method, data collection, and analytical scope periodically to ensure that ranking comparisons are robust, rigorous, and relevant (Griffin, 2020). Citation based approach use three indexes; h- index, g- index, and complementary h- index referred to as hc- index. All three measure citations with the data sourced from Google Scholars (GS). The citation-based approach is more on the business field than scientific intellect. An example is the h index of an individual scale takes the root of the total number of citations c (total number of citations of an individual) and h the citation group number (c1/2/2h) (Schreiber, 2017). They use a different approach to scientific intellectual approaches. 
The journals published here are business ethics and business ethics quarterly which are labeled here with a given algorithm. 
In these two journals ranking is done using two approaches stated preference and Revealed preference. Stated preferences involve a survey with attributes from theoretical impact, empirical significance, methodological severity and general excellence (Serenko, 2019). It is possible to get some respondents invited who are not eloquent with business ethics and this will make the ranking process end up with low scores from these respondents and the eloquent respondents giving high scores. The revealed preference techniques are based on citation power and assume a closer connection between outputs in the grading list and the citation power measured by variable indicators.  Data used in both preferences were sourced from Thomson. Thomson Data can be distorted because of non-academic organization citations chipping in through dubious means. This problem was sorted by data being sourced from GS. GS gets its data from conferences, book chapters, journals, professional publications, and even academic theses (Schreiber, 2017). 
Challenges also emerge from this approach. As mentioned earlier, three indexes used in the citation-based ranking approach have different capabilities. The h- the index has the capability of separately analyzing less cited papers from well-cited papers but couldn't separate over and under cited papers. G- indexed was coined to address the limitations of the h- index approach by analyzing over cited papers and sum up citations. Hc- index is a contemporary h- indexing approach which will take consideration of citation age. It only allows recent publications to be used as a gauge.
[bookmark: _Toc50220770][bookmark: _Toc148888702][bookmark: _Toc191822302]2.05	Critical ranking approach
Academic Ranking of World Universities and Times High Education are the main institutions utilizing critical ranking approach for a long time (Lokman I. Meho &Yvonne Rogers, 2016), (Lokman I. Meho, and Diane H. Sonnenwald, 2017) (Ioannidis et al, 2017). Eminent deficiency of raw data and some key information concerning the methodology used in the critical ranking approach deter its massive implementation.  The main source of data obtained from searching the university website and associated peer-reviewed publications. The ranking institution using critical approaches like ARWU emphases on edification and talent based on Nobel Prize, field medal and HiCi researchers. Its weaknesses are not far from that of the citation ranking approach. The Academic Ranking of World Universities, first published in 2003, was the first to use critical ranking approach at a global ranking of universities (Mahasen, 2013). Despite not using subjective indicators, the ranking has the following drawbacks: 1) it puts weight on institutions whose faculty or alumni have won Nobel Prizes and Fields Medals. It ignores other major awards, medals, and prizes (Mahasen, 2013). 
It gives more weight mainly on research indicators with Published papers given the same weight regardless of the journals in which they were published (Mahasen, 2013).  
2) Publications in arts and humanities cites don't count as scientific publication cites. The biggest drawback is the irregular indicator cited by different ranking institutions. A university could boost its ranking by offering part-time contracts to highly-cited researchers. 
The research performance indicators suggested previously can be categorized into two: first are the indicators to evaluate the technological and commercial results and secondly the technological results consist of awards, honors, patents, products, publications, citations, and time-saving. The publication is a sign of innovation, while a patent is a sign that innovation has market potential.  Critical ranking utilizes Citation analysis as a measure of frequency in citations of publications and patents. Honors and awards to researchers from national academies and government committees indicate a high potential of researchers and excellent research performance (Liaoa, 2020), (Zhang, 2020), (Werner and Souder, 1997), (Cordero, 1990). The table shows the ranking listing for four consecutive years of the first five universities.
 
Table 2 Ranking institutions emphasis
	Institution  
	Major indicators
	Purpose 
	Implementing Country 
	Citation

	SJTU (ARWU)
	Research 
	Benchmark Chinese universities
	China 
	(Hazelkorn, 2013)

	USN&WR
	Students’ entry level
	Improve enrolment pattern
	America (US)
	(Lokman I. Meho et al,2017), (Hawkins,2008)

	THE-QS
	Faculty/student ratio
	Not available
	Germany, Netherlands, US
	(Hazelkorn, 2013), 

	U-Multirank
	Faculty/student ratio
	Not available
	Germany, Netherlands, US
	(Abiodun, 2019) (Gualberto et al, 2016)

	Webometric 
	Internet availability
	Use of internet in education
	US, Germany, China, etc
	 (Ludo Waltman & Ed Noyosons, 2018)


From the table above, one may generalize that the reliability and validity of the ranking processes are paramount. This doesn't prove reliability of data source and periodic updates of data used during the ranking process. 
[bookmark: _Toc50220771][bookmark: _Toc148888703][bookmark: _Toc191822303]2.06	Times High Education source of data
THES have times higher education as a ranking system. Times High Education World University Rankings is an annual publication of university ranking by THE Magazine. The creation of the original THE ranking was credited in Ben Wildavsky's book, The Great Brain Race: How is Global Universities reshaping the World? According to then-editor of THE John O'Leary (Routers, 2000) and (Leiter, 2016), Times Higher Education chose to partner with educational and careers advice company QS to supply the data for ranking. 
The publisher had collaborated with quacquarelli Symonds (QS) to publish the joint THE-QS world university ranking from 2004 to 2009 before it turned to Thomson Reuters for a new ranking system from 2010-2013. The magazine signed a new deal with Elsevier in 2014 that now provides them with the data used to compile the rankings. This means the ranking institution solely relies on the data given to them by Elsevier. The publication now comprises of the world's overall, subject, and reputation rankings, alongside three regional league tables, Asia, Latin America, and BRICS & Emerging Economies which are generated by different weightings. THE Rankings is often considered as one of the most widely observed university ranking together with Academic Ranking of world universities and QS World University Ranking (kim, 2020).  
Times Higher Education has been praised for having a new, improved ranking methodology since 2010, however, undermining some institutions that are non-scientific and non-English instructing and evaluating institutions and relying on subjective reputation survey. These form part of the underlying criticism and concerns.
Times Higher Education places high emphasis on citations to generate ranking list. Using Citations as a metric for comparing effectiveness of education ranking cannot portray good result. Language barrier is one of the issues in universities publishing in different languages. English has been adopted as the international language for most academic societies and journals. Citations and publications in a language different from English are harder to come across in most prestigious journals. One would ask what happens to articles from an institution not fluent in English. Second important disadvantage for universities of non-English tradition is that, within the disciplines of social sciences and humanities the main tool for publications are books that are not or rarely covered by digital citation records although books are allowed in research.
Times High Education has also been criticized for its strong bias towards institutions that teach 'hard science' and had a high-quality output of research in these fields. This is a disadvantage of institutions focused on other subjects like the social sciences and humanities which also recognized in that field (Gabriele Marconi and Jo Ritzen, 2018). In January 2010, THE concluded the method employed by QS, who surveyed on their behalf. The report was flawed in such a way that biasness was prominent in some institutions. Generally, it is not clear whom the rankings are made for or who usually ask for it. Through a survey using questionnaire will prove if many students, especially undergraduate students, are interested in scientific work from a facility of higher education or not. Also, the price of education has no effects on the ranking system but not vice versa. The survey will further prove if private universities should be compared with public universities. Some countries have a well-established education system than other, especially long serving universities. Many European countries like France, Sweden, or Germany, for example, have a long tradition of offering free education within the facilities of higher education. 
[bookmark: _Toc148888704][bookmark: _Toc50220772][bookmark: _Toc191822304]2.07 	Reputation-based expert ranking approach
As the title shows, this type of approach is based on the researcher's reputation as seen on the web site under community questions and answers (CQA). More of this ranking is based on online questions and answers from the experts or professionals. The ranking will be based on the number of correct answers given to a particular question posted online. Three key things should be noted here: thread: - Questions asked, post: - Answers to the threads, Coexistence: - who answers the question. A good number of the existing expert ranking approaches will look at the principal features like the sum of answers given by experts. The approach doesn't take into account the quality and reliability of the answers given by the experts (Faisal et al, 2016). The sites familiar with this trend offer precious information services to online users. These sites are referred to as Community Questions and Answers (CQA). CQA uses G- indexing approach discussed earlier in the citation-based ranking approach. It is more on individual ranking than institutional, but eventually, its impact reflects on the institution where the co-existence affiliation addresses. Advancement of technology has created massive source of information which might be useless if the website that host the information is complicated to filter and if the information becomes too big to be mined within the time specific given. 
[bookmark: _Toc50220773][bookmark: _Toc148888705][bookmark: _Toc191822305]2.08	Rankings source of data
There are four main sources of data for ranking institutions. These may be classified as the Government database, the Bibliometric and citation data, the Institutional database and the Stakeholders survey. Every source of data provides what is available in the database and might not be the same in other databases of a different source (Kabir, 2016) (Huma Parveen and Nayeem Showkat, 2017). The difference in data collected may be from the way the data is reported. This will present a different situation during the ranking process. Each ranking institution assigns different weights to indicators selected by the promoters. Final scores obtained from aggregating the scores may overlook some important factors for different university education domains and may put more emphasis on other domains leading to inconsistencies in ranking processes. The weighting may also be arbitrarily awarded.  To avoid the ranking that forced the ranking institutions to give relatively different ranking results, a common attributes and authenticity of the data becomes paramount. Most ranking institutions adopt their own way of acquiring data and ranking style. Imperatively, security and transparency are a non-compromising phenomenon in ranking process. In all ranking approaches discussed, none places emphasis on security of data, transparency of data before, during and after usage. To achieve these, a more flexible technology that embraces security primitive and transparency of data is required. A technology which is more secured, transparent, easily scalable and decentralized can reduce the challenges. Blockchain technology is one of the decentralized technologies that may be implemented with more powers given to blockchain miners. Any request placed in the block of the blockchain will be visible to all other blocks with some restrictions. As an example, for the ranking purposes, each institution chooses a named representative to submits authorized institutional data for
use during the Rankings through Time High Educational’ (THE’s) designated online portal. This is after the following are confirmed:
1. The data Provided are true and accurate information, giving the institution correct position.
1. The data is not provided by THE directly – no self-submission of data for ranking. (THE, 2023)
1. Citations data become a score for every institution calculated by Elsevier from 2015 to 2014 and the source of data was Web of Science. What Elsevier did is to provide the Field-Weighted Citation Impact (FWCI) score, per subject and overall (THE, 2023).
This means that FWCI score indicates only how the number of citations received by an entity’s publications compares with the average number of citations received by all other similar publications. ‘Similar publications’ are understood to be publications in the Scopus database that have the same publication year, type, and discipline, as defined by the Scopus journal classification system.
[bookmark: _Toc148888706][bookmark: _Toc191822306]2.09 Options to participate in the ranking
Elsevier mentioned seven key criteria required for universities to be included in the Rankings:
1. A university is required to publish more than 1,000 relevant publications over a period of 5 years, and more than 150 relevant publications in any single year.
2. The university must teach at an undergraduate level, usually indicated by having more than zero undergraduate degrees awarded. Postgraduate-only institutions are therefore not in the ranking.
3. They must not be focused on a single narrow subject area (more than 80% of their publication output is from one subject area).
4. They must not have more than two of the critical values (academic staff, international academic staff, research staff, students, international students, undergraduate degrees awarded, doctorates awarded, institutional income, research income, research income from industry and commerce) as null (either marked by the institution as “unavailable” or “withheld”). Null values will cause any metric based on that value to also be null.
5. They must not be featured in the custom exclusions list. Institutions that have requested not to participate in the ranking or that are not eligible for other institution-specific reasons have been excluded. No consultation has ever been made on whether to participate or not. Tertiary colleges have been graded together with institutions that offer undergraduate and above. This reduces the performance index of some institutions.
These colleges need to be classified as reporters who should only participate but they end up being graded.
[bookmark: _Toc50220774][bookmark: _Toc148888707][bookmark: _Toc191822307]2.09	Blockchain 
Blockchain normally uses a spread ledger with a consensus system and public/private key cryptography. Current blockchain systems are categorized roughly into three types: public blockchain, private blockchain, and consortium blockchain (Buterin, 2015). In the public blockchain, all records are visible to the public and everyone could take part in the consensus process. Differently, only a group of pre-selected nodes would participate in the consensus process of a consortium blockchain. As for the private blockchain, only those nodes that come from one specific organization would be allowed to join the consensus process (Awwad, 2018). A private blockchain is regarded as a centralized network since it is fully controlled by one organization. The consortium blockchain constructed by several organizations is partially decentralized since only a small portion of nodes would be selected to determine the consensus (Sania Sagheer & Nadeem Javaid, 2019).
Table 6: comparison of the three categories of blockchain in six major 
	PROPERTY
	PUBLIC BLOCKCHAIN 
	CONSORTIUM BLOCKCHAIN
	PRIVATE BLOCKCHAIN

	Consensus determination
	All miners
	The selected set of nodes
	One organization 

	Read permission
	Public 
	Could be public or restricted
	Could be public or restricted

	Mutability 
	Nearly impossible to temper
	Could be tempered
	Could be tempered

	Efficiency 
	Low 
	High 
	High 

	Centralized 
	No 
	Partial 
	Yes 

	Consensus processing 
	permission less
	Permission 
	Permission 


The selection of the type of blockchain will be determined by the sensitivity of the data, interest of the university, and reason for ranking as directed by the promoters. No ranking institution has ever used blockchain technology for the purpose of transparency and security during the ranking process. 
[bookmark: _Toc148888708][bookmark: _Toc50220775][bookmark: _Toc191822308]2.10	Blockchain Security
Blockchain is a distributed technology with several blocks sharing content. The content of this decentralized system is distributed in all blocks and spreads digital technology to several areas uniquely. It is used to record dealings and information across many network systems so that the record cannot be altered retroactively without the alteration of all subsequent blocks and the collusion of the network management (Pinyaphat Tasatanattakool & Chian Techapanupreeda, 2019). There are two main categories of security, security objectives and security primitives also called cryptography. Security objectives are like integrity, non-repudiation, time stamping, authentication, etc and cryptography includes a symmetric key (also called public-key cryptography), asymmetric keys, digital signature, etc. Blockchain technology for this study is asymmetric-key cryptography. Asymmetric-key cryptography uses a pair of keys: a public key and a private key that are mathematically related to each other. It is possible to make public key public without dipping the security of the process. This is contrary to the private key which must remain secret if the data is to retain its cryptographic protection (Mell,2019). There is a relationship between the two keys, but it is not possible to determine the private key based on knowledge of the public key. 
One can encrypt with a private key and then decrypt with the public key. Alternately, one can encrypt with a public key and then decrypt with a private key (Yaga, 2019), (Scarfone, 2019).  
Asymmetric-key cryptography enables a trust relationship between users who do not know or trust one another, by providing a mechanism to verify the integrity and authenticity of transactions while at the same time allowing transactions to remain public (Daylan et al, 2019).  The first step is to organize the data into digital components. This means that a private key is used to encrypt a transaction such that anyone with the public key can decrypt it. Since the public key is freely available, encrypting the transaction with the private key proves that the signer of the transaction has access to the private key. Alternately, one can encrypt data with a user’s public key such that only users with access to the private key can decrypt it.
With symmetric-key cryptography, users must already have a trust relationship established with one another to exchange the pre-shared key. In such a system, any encrypted data can be decrypted with the pre-shared key and only the user with the key can access the data. This is a verification that confirms its source. No user without access key can view or modify the block contents. Compared to asymmetric-key cryptography, symmetric-key cryptography is very fast to compute. It is possible too to change from asymmetric to symmetric and vise versa or use both in a single blockchain system. Using both can ensure a more protection than using one but at the expense of complexity. This 'trick' can greatly affect the speed of operation of asymmetric-key cryptography in a system.
[bookmark: _Toc148888709][bookmark: _Toc50220776][bookmark: _Toc191822309]2.11	Ranking factors
Different ranking factors are available at the disposal of a ranking institution. Considering the impact on any implemented, the output will be different. The following will give great impact if implemented with consciousness. Clustering of universities according to number of years the university has been offering a discipline considered during the ranking process. Performance indicators become another universal ranking factor with great impact if universally agreed or collectively selected by one given cluster. The last factor here is the encryption algorithm. Security of ranking data is a major factor and great challenge in ranking process. All data to be used in the ranking process must be reliable and valid during the ranking time. Access or modification of ranking data by none authorized persons should be treated as a security gap and deterred. 
[bookmark: _Toc148888710][bookmark: _Toc50220777][bookmark: _Toc191822310]2.12	 Paradigm of the research
The fundamental approaches based on the existing literature used here can be categorically be identified by positivist and critical realism. Other methodological and strategies can be implemented with care to avoid loss of interest. In this study and for now, the two takes centre stage although additional approaches may be found to be viable.
[bookmark: _Toc50220778][bookmark: _Toc148888711][bookmark: _Toc191822311]2.13	Security and availability of data
The decision of a University to be ranked vested on the university and therefore it is the university that should give information needed during the rankings. At times and instances, a university may provide relevant information to researchers, students, research funders, governments, or other stakeholders for a given achievement. This information may offer a useful international proportionality during ranking. The university database for far must be updated frequently not only for ranking. Database should include even the projects not published and published with time-specific and current affiliations. Alumni records will not be a serious factor because not all alumni work in the parent institution.
[bookmark: _Toc148888712][bookmark: _Toc50220779][bookmark: _Toc191822312]2.14	Conceptual framework
From the discusion, there are no models that incooperate blockchain technology in ranking system for the purpose of enhancing transparency and security of data and also looked into the validity and reliability of the results so produced after the ranking process.This research proposal is based on the concepts of blockchain technology and the use of agglometric clustering techniques to get university clusters. The research proposal therefore, proposes this model adopted from three concepts namely the agglometric technique, Analysis of variance and blockchain technology. With regard to Performance indicators for ranking institutions, they are determined by a ranking and the institution to be ranked. Traditionally, indicators are preferred by funding/promoting institutions and the ranking industry at that particular time. To draw common indicators, a university may choose performance indicators with more powers vested on the promoting institution. This research study intends to use university cluster as independent variables and the performance indicators become the dependents variables. The dependent variables are more than one giving treatment 1 and 2. Due to this, two ways ANOVA will be appropriate. The security and transparency in ranking process to be achieved, a blockchain developed using JavaScript is preferred. The advantages of blockchain outweigh the traditional ranking system in two ways: first by allowing its data to be copied to all the blocks in the system and secondly Blochchain also has a decentralized nature. Currently, Blockchain technology has shown its impending trend in the transformation of conventional business with some key uniqueness. 
The key uniqueness: first Transference - this is where the conventional federal contract between the participating parties share contracts informs of a code. The second uniqueness is the third parties which are invalid if justification is done through the federal group. This will come with cost implications and performance issues at the federal group servers (Zibin Zhang, Shaoan Xie, 2017).  Other uniqueness can be identified as: Anonymity in blockchain will ensure that each user can interact with the blockchain with new contacts hiding the characteristics of users, It also has Persistency which ensures only valid data are validated and invalid data discarded, The other uniqueness of blockchain is that its consensus algorithm will maintain the attributes placed in the blocks by miners. 
Traditional ranking approaches treat their ranking process as individual work where the process is only visible to the ranking institution and other parties need to adhere to their tune without verification. Blockchain will offer a platform for all stakeholders to participate.  
[bookmark: _Toc148888713][bookmark: _Toc191822313][image: C:\Users\FRED~1.AGO\AppData\Local\Temp\ksohtml1872\wps4.png][image: C:\Users\FRED~1.AGO\AppData\Local\Temp\ksohtml1872\wps5.png][image: C:\Users\FRED~1.AGO\AppData\Local\Temp\ksohtml1872\wps6.png] 
 
 
 
 
 
 
Conceptual model of blockchain 
[bookmark: _Toc148888714][bookmark: _Toc191822314]2.15	SUMMARY 
[bookmark: _Toc148888715][bookmark: _Toc50220780][bookmark: _Toc191822315][bookmark: _Toc50220781] Chapter three
[bookmark: _Toc148888716][bookmark: _Toc191822316][bookmark: _Toc50220782]Methodology 
[bookmark: _Toc148888717][bookmark: _Toc191822317]3.00	Introduction  
Methodology proportionately relates to the main objective of the study. The objectives of the ranking approaches studied here are to obtain worldwide ranking of universities by viewing academic strength in different fields. To achieve the study objectives, first a survey will be carried out through questionnaire method. Several universities and other high learning institutions will be involved in the survey to find comfortable ranking attributes, linear clustering techniques and transparent ranking process. A questionnaire will be sent to relevant stakeholders, university academic staff, current university students, government institutions and alumni.  All these will form primary data. Secondary data will be obtained from the respective institutional database and the web of science database. The questionnaire involves among other questions, the best mathematical algorithm to be used in ranking style and procedure to be involved in indentifying attributes during ranking process. 
Secondly, the study will cluster universities according to specified discipline and duration of service. Clustering will be done by maintaining universities as independent variable and duration of service as dependant variables and then use python software to cluster the universities. Thirdly the universities to be ranked maintain the independent variable and attributes (performance indicators) will be treated as dependent variables. This will be done to obtain the best attribute to be used for the ranking purposes.  There are several independent variables (universities) and dependent variables to be analyzed. This factorial design widens the scope of factors and allows selection of two factors ANOVA (2IVs) with or without replication to be used in the study. 
The outputs of the three are fed to a blockchain-by-blockchain miners where security is ensured through cryptographic scheme. The study will enforce security of the data in the blockchain by generating public key (asymmetric key).  This will be generated by a program with the bit length of 2048 bits allowing more protection to the data in the blockchain. Changing block content is only allowed when those involve in the process are all consulted. The generation of asymmetric key is not reversible and the decryption key is not visible to unauthorized participants. Any university trying orthodox way of gaining publicity will be blocked. 
3.01 Data collection
There are several techniques used for gathering data namely:
· Observation
· Interviews
· Questionnaire
· Schedule
· Surveys
The research here uses observation, interview, questionnaire and survey.
The data is collected from several institutions and analyzed to give the results within a year and any recorded less than one year is invalid. 
[bookmark: _Toc148888718][bookmark: _Toc50220783][bookmark: _Toc191822318]3.01	Document analysis
A systematic procedure for obtaining and examining documents in print and electronic media employed in this research study are obtained either online or from the institution themselves. The document necessary for this research is multimedia format. The format will include text with image and picture in one format as a multimedia only when necessary.  Pictures, images and text combined or used singly will be obtained from institution data base or internet source verified by the concerned participating parties. Books, brochures, diaries, journals, event listings and print media form part of the document for the study. Their sources will be authenticated before implementation.  To embrace triangulation in this research study, document analysis employed with qualitative research. The sources of data in the qualitative research methods used together with document analysis are interviews, surveys, participant’s observations, seminars, workshops, and print media. 
Survey from reputable firms like global association of opinion and marketing research professionals (www.esomar.org), Alliance of international market research institutes (www.aimri.org), and American Association for public opinion research (www.aapor.org) will provide additional global survey data online during this research study. 
[bookmark: _Toc148888719][bookmark: _Toc50220784][bookmark: _Toc191822319]3.02	Data analysis
 The research study is based on exploratory and descriptive quantitative research. The first part of the study is hard facts which will be generated from the survey beginning from a theory that defines the hypothesis firmly prior.  The analysis will be taken after the survey using a statistical method. Other parts of the research study will start by looking at the reality of the research topic and in this case the performance indicators or attributes.
The attributes will be given weights for easy analysis. The data collected will be analyzed using ANOVA. The results are the indicators used to rank the institution. Two ways ANOVA will be used to analyze the collected data where the performance indicators are generated by python software. ANOVA test (F test) measures the difference between the means of more than two groups. There will be more than two tests in the analysis requiring two ways ANOVA. The institutions to be ranked form the independent variables under test and specific treatments become the dependent variables. 
There will be a significant value of 0.05 and any value that will be above this significance will be rejected. Others that will be less than 0.05 will be significant and used as a valid treatment. 			
 
 
 
 
 
 
 
Table 3 proposed university clustering and attributes
	Groups 
	Attributes (attributes)
	Total 

	
	TrT1
	TrT2
	TrT3
	TrTn
	

	Cohort 1:1-10 yrs in service
	
	
	
	
	

	Cohort 2:11-20 yrs in service
	
	
	
	
	

	Cohort 3:21-30 yrs in service
	
	
	
	
	

	Cohort 4:31-40 yrs in service
	
	
	
	
	

	Cohort 5:More than 40 yrs
	
	
	
	
	


In clustering, the research chooses one decade because it is easy to identify changes after at least three doctorate graduations. Each cluster will be compared with other institutions in that cluster. Treatments (TrTs) are specific attributes that need to be considered during processing. This new approach will underpin anomalies in the clustering of institutions that are newly established. The research proposal intends to use cluster mining to come up with the groups. 
Cluster mining will find exclusive groups of cases that are relatively homogeneous (similar) within themselves and heterogeneous (dissimilar) between each other. 				
[bookmark: _Toc148888720][bookmark: _Toc191822320]WORK SCHEDULE
0. [bookmark: _Toc50220785][bookmark: _Toc148888721][bookmark: _Toc191822321]Introduction
The research will be taken within the time framework proposed by the university but tentatively it has three phases: 
1. Research proposal submission
1. Data collection, analysis, and product development 
1. Full Research submission and defense 
0. [bookmark: _Toc50220786][bookmark: _Toc148888722][bookmark: _Toc191822322]Research proposal submission
During this period, the work will involve contacting supervisors, searching material, writing and re-writing the proposal with corrections
1. [bookmark: _Toc148888723][bookmark: _Toc50220787][bookmark: _Toc191822323]Data collection, analysis, and product development 
The study will be to conduct data collection, writing, analysis, supervisor contact, rigorous reviews with the help of supervisors. 
1. [bookmark: _Toc50220788][bookmark: _Toc148888724][bookmark: _Toc191822324]Submission of results
The results can be released in any format prescribed by the university examination council through the school of graduate studies. The following are the suggested dissemination formats: Journal articles, Conference papers, Lecture panel, Newsletters, Working papers, Books or manuals, Audio materials, Internet web pages 
1. [bookmark: _Toc148888725][bookmark: _Toc50220789][bookmark: _Toc191822325]Full Research submission and defense
This section has three dependants first Approval from the supervisors second School calendar and lastly the state of the country politics.
The chart below shows several items to be done within that section. 
The duration indicated is provisional and changes are always expected. The activities taken are shown below.  
1. [bookmark: _Toc148888726][bookmark: _Toc50220790][bookmark: _Toc191822326]Figure4 schedule of work  
	Dissertation stages
	Duration (weeks)
	Start 
	End 

	PRELIMINARY STAGE: Research proposal 

	a) Reading and researching the correct topic for research
	16 
	January   2020
	May   2020

	STAGE ONE: The detailed plan

	a) Construct a detailed proposal writing
	4 
	May 2020
	June 2020

	b) meeting proposed supervisors for advice and preliminary writing
	3
	June 2020
	July 2020

	c) attending meetings/workshops (related to the research)
	8
	June 2020
	August 2021

	STAGE TWO: Initial writing

	a) Draft the various sections of the proposal and defend the proposal
	8 
	July   2020
	September  2020

	b) Undertake additional research where necessary and refine the proposal with help of supervisors.
	12 
	January 2021
	April  2021

	c) Drafting questionnaire (survey tools and instruments)
	3
	January 2021
	April 2021

	
e) discussion with peer group and experts
	
8
	
May 2021
	
August 2021

	f) collecting data and cleaning of data for analysis

	28
	January 2021
	August 2021

	STAGE THREE: The first draft

	a) Compile and correlate sections into the first draft of the dissertation 
	16
	April  2021
	August  2021

	b) check the flow of the dissertation
	12
	August 2021
	December 2021

	c) Check the length of the dissertation
	12
	August 2021
	December 2021

	d) Undertake any additional editing and research
	12
	June 2021
	December 2021

	e) Model design and testing
	12
	August 2021
	January 2022

	STAGE FOUR: Final draft

	a) Check for errors and comments from supervisors 
	12 
	January 2022
	March 2022

	b) Prepare for submission/ 1st defense
	4 
	March 2022
	April 2022

	c) Final proof-read (peer group and friends)
	4 
	May 2022
	June 2022

	d) final model testing and refinement of research work
	4
	June 2022
	August 2022

	d) Compile bibliography/ 2nddefense
	2 
	May  2022
	June 2022

	e) Get the dissertation bound
	2 
	May  2022
	August 2022

	f) Submit of dissertation
	4
	August 2022
	Sept. 2022


1. [bookmark: _Toc148888727][bookmark: _Toc50220791][bookmark: _Toc191822327]Budget
The research will attract some capital that will be defined by the situation at the time of the research. 
1. [bookmark: _Toc50220792][bookmark: _Toc148888728][bookmark: _Toc191822328] Budget justification
The project budget is based on the following items:
· Tuition fee/Stipend:  This is required for undertaking the PhD program (900,000/=)
·  Purchase of computers/printers/software: This will involve both the relevant hardware and software (200,000/=)
· Travelling expenses: money to be used during the research period on transport(150,000/=)
· Materials and supplies: this may include the stationery and supplies for the equipment such as required by the equipment to be used e.g. cartridge or tonner for printers (220,000/=).
· Fringe benefits: These are costs that would be used for personal undertakings like foods and drinks(180,000/=)
· Consultancy services: during data collection and analysis there will be a need to consult experts in the field of programming and data analysts (100,000/=).
·  Book allowance: this would be required to buy personal books for the purpose of gaining deeper understanding of the area of research (50,000/=).
·  Payments to interviewer’s/ interviewees/research assistants/translators/data entry (50,000/=)
· Printing and photocopying: to print out documents for use for research such as questionnaires (20,000/=) 
· Purchase of Recording equipment or storage medium (10,000/=).
· Miscellaneous costs. These are costs that may be used for running administration of the research (50,000/=)
The figures can change depending on the economy and political temperature at the time of the research and the country involve in data collection.  
	[bookmark: _Toc50220793]9.0Conclusion
	1. [bookmark: _Toc50225648]


[bookmark: _Toc50220794]The use of blockchain grossly improve transparency and security in the ranking process and extend to reduce prejudice.  The ranking institutions and the institution to be ranked become main players in the ranking process and therefore, their contribution during the ranking process should be equally valued. The ranking style will be decided by the ranking institution but the attributes should be decided by the institutions to be ranked. This approach displays openness in the ranking system and equal participation during this process. On the performance indicators, there will an option of upgrading the database yearly by the miners. This will protect the overcrowding the block with unnecessary attributes. 
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