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ABSTRACT 

This study was aimed at enhancing practical skills acquisition for engineering 
students in Refrigeration and Air conditioning (RAC) programme at Kyambogo 
University (KYU). A situation analysis carried out revealed that the world of work 
which involves employers and end users of RAC equipment demands hands on 
practice to solve operational challenges. Strategies to address the problem of 
"teaching and learning resources" were suggested during a future workshop from 
which a problem statement was developed. Research objectives were formulated 
which centered on: Identifying the challenges in the existing teaching and learning 
process in the RAC courses at KYU; Establishing practical skilling strategies for the 
students of RAC programme at KYU; Implementing practical skilling strategies for 
the students of RAC programme at KYU and evaluating the implementation of 
practical skilling strategies for the RAC students at KYU. The researcher used 
participatory action research model as the operating method to the practical skills 
acquisition process of the students. The methods of data collection included; 
interviews, observation and focus group discussions. The findings revealed that: 
Maintenance of equipment, lack of instructional materials; lack of a learning 
workshop place and improper time tabling were the main challenges during the 
teaching and learning process. The study implemented the following practical skills 
acquisition strategies: maintenance of practical equipment, carrying out holistic 
teaching, organizing field trips for students, availability of the practical learning 
space, allocation of adequate practical time, procurement of instructional materials, 
observation of health/safety measures and carrying out workplace learning. The 
researcher then evaluated the implementation by: developing assessment sheets, 
reflective logs and questionnaire documents as tools for testing the impact of the 
study. It was concluded that equipment handling within the available learning space 
and workplace learning be emphasized during the teaching and learning process. It 
was recommended that, the established practical skilling strategies should be 
maintained to improve the quality of the graduate students from the Refrigeration and 
Air conditioning programme. 

Key words: Practical skills, Strategies, Kyambogo University, Challenges, 
Evaluation, Teaching, learning, Refrigeration and Air-conditioning. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the study 

Vocational pedagogy is a field of knowledge oriented towards trades, occupations and 

professions (Mjelde, 2006). The central aspect of vocational pedagogy is an 

understanding of the relationship between learning in school life and learning in work 

life (Mjelde, 2006). In this field of study, attention is focused mainly on an 

understanding of human learning of "hand, mind and heart" in any learning situation 

(Mjelde, 2006). There is interplay between working life and the education system 

such that studies of work based activities in technical and vocation education, studies 

of technical and vocational education content and its methods and the social context 

in which it takes place are attracting attention around the globe (Mjelde, 2006). 

Vocational pedagogy advocates for learner centered, self-directed learning, 

experiential learning, evidence based assessment and flexible delivery. 

In 2012, the European Commission published the Commission staff Working 

Document which underscored the importance of Technical Vocational Education and 

Training (TVET) as an engine of innovation and growth. In the same year, 2012, the 

government of United States of America (USA) pumped Eight billion dollars into 

boosting partnership between (vocational) community colleges and regional 

employers to train workers in high-growth industries e.g. advanced manufacturing and 

health. Australia emphasizes the role of Vocational Education and Training in driving 

economic growth and inclusion. In China, the talent development plan of 2020 sets 
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out an ambitious programme for TVET seen as a major channel to boost economic 

growth. 

At national level in Uganda, the strategic plan entitled: Skilling Uganda 2012, 

indicates a paradigm shift (from theoretical knowledge) to skills development. 

Uganda Vision 2040 highlights a need for a change in the labor force from the 

agricultural to the industrial and service sectors: This may indicate the need for 

relevant vocational education focusing on "education for work." 

Uganda has a number of formal vocational institutions accompanied by numerous 

informal organizations through which students are trained to acquire employable 

skills. Vocational pedagogy in relation to this study therefore comes in to analyze and 

improve the didactics involved. This next section presents the background 

information of the place where the study was conducted and contains the researcher's 

experiences that motivated the choice of research. 

1.1.3 Description of the Research Area 

The researcher focused on the Department of Mechanical and Production 

Engineering which is one of the oldest departments at Kyambogo University. It offers 

a number of programs which include: 

i) Bachelor's degree programs in: Manufacturing Engineering, Automotive and 

power engineering, Industrial organization and management, Environmental 

engineering and management. 

ii) Diploma programs in: Refrigeration and Air conditioning, Mechanical 

engineering, Automotive and power engineering. 
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These programs are handled by part-time staff from both the industry and the full time 

university lecturers. As a specific application of Mechanical Engineering, 

Refrigeration and Air-conditioning programme is aimed at training students to 

maintain equipment at the world of work with the necessary skills. Teaching 

personnel with extensive theoretical and practical knowledge are needed to prepare 

the students for the domestic, commercial and industrial market. The researcher 

focused on the Diploma in Refrigeration and Air conditioning programme which is 

the highest awarded level in Uganda and applied in the preservation, storage and 

processing of products as well as the conditioning of air in the industrial, commercial 

and domestic facilities. The blame for the presence of theoretical graduates as 

opposed to the practical ones is directed to the training institutions. The situation at 

hand requires the intervention of this researcher using the action research method. 

1.1.2 Personal Background 

The researcher is a practicing Environmental Engineer, a specialist in refrigeration 

and Air-Conditioning who lectures and instructs in the Department of Mechanical 

Engineering of Kyambogo University on part-time appointment. He delivers 

theoretical knowledge, supervisory guidelines and practical instructions to students 

during the learning processes. As an evaluation task, he conducts continuous 

summative assessment, sets, invigilates and marks examinations. He has worked for 

Masembe Refrigeration Systems from 1995 to Date as a Technical Manager on full 

time appointment. He is in the process of establishing a Vocational Institute that will 

empower young people with knowledge and skills to earn a living. The upcoming 

Vocational institute prompted him to undertake the Masters in Vocational Pedagogy 

programme so as to enrich his managerial and teaching skills at KYU, the Vocational 
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institute and the world of work. After graduation from Kyambogo University with a 

Diploma in Refrigeration and Air-conditioning, this researcher made him-self relevant 

at the world of work and met challenges of theoretical to practical knowledge transfer 

which has been the case with many other products from the same institution. 

1.2 Situation Analysis 

This is a reflection stage in Action Res_earch cycle used as a tool to investigate the 

production process of a service. The production steps, equipment used and 

competences required are analyzed so as to identify the challenges and gaps involved. 

A work process analysis tool was provided by the administration at Norwegian 

Masters Abroad (NOMA) to enable the researcher on the situation at the world of 

work. It was discovered that the effective employability of graduates had a bearing on 

the teaching and learning process at the Department of Mechanical and Production 

Engineering at Kyambogo University. The purpose of the situation analysis was to 

identify the factors at the teaching institution that influence the efficient production of 

competent graduates of Refrigeration and Air conditioning from KYU. 

The researcher designed guided questionnaire documents which were pre-tested and 

issued to various stake holders as a tool of collecting the relevant data to establish 

existing gaps, using institution administrators, former students, current students, 

teaching staff, technicians, employers as stake holders. The situation analysis revealed 

that the teaching and learning process of the programme at the department needed to 

be improved. It was discovered that: practical time, tools and equipment were not 

adequate. The findings from the situation analysis prompted the researcher to organize 
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a future work shop in which participants were expected to come up with a collective 

intervention strategy for the research. 

1.2.1 Statement of motivation 

The researcher conducted preliminary studies by sending graduate students to various 

companies for employment and discovered that; employing the graduates of 

Refrigeration and Air conditioning at the world of work is not swift as they do not 

easily translate knowledge and skills into practice. The existing gap in the teaching 

and learning process prompted this researcher as a member of staff on the program to 

use the action research method in solving the impending problem at the Department 

of Mechanical Engineering, Section of Refrigeration and Air conditioning ofKYU. 

Figure 1.1: Researcher with participants in the situation analysis discussion at 

KYU 
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1.2.2 Future workshop 

The future workshop developed by (Jungk,1987) is a method that enables a group of 

people to develop new ideas or solutions when working, for instance, with social 

problems. The future workshop comes in to contribute to the in-depth insight into a 

work process. It is a tool used for problem identification in a given setting. It consists 

of five phases which include: the preparation phase, the critique phase, the fantasy 

also known as utopia phase, the reality/implementation and follow up phases. (Heino, 

2004) differs from (Jungk, 1987), when he brings out only four phases of the future 

workshop as: preparation, critique, fantasy (utopia) and reality/implementation 

(Heino, 2004).The author in my opinion leaves out the follow up phase and yet once 

an action is taken, it is essential to check and appraise the implementation (Jungk & 

Millier, 1987). It can be used in the process of creative decision making. In this case, 

it was the method used to develop a problem statement of the study. 

In this study, a future workshop following the situation analysis was carried out on 

17Th/01/2017, as a tool of vocational action research design. It is a stage in the action 

research didactical model at which challenges are identified, categorized, ranked and 

possible solutions established by the stake holders. The areas of concern identified 

were then subjected to the second future workshop held on 27Th/Ol/2017 for a more 

in-depth inquiry and to determine an appropriate intervention for improvement. This 

workshop was used to develop the goals and objectives for the action plans which 

then guided the focus group to the development of a clear problem statement. The 

researcher guided the participants into the preparation, critical, fantasy, and reality 

phases of the workshop. During the critical phase, the stake holders raised various 

expectations and experiences which resuited into the following challenges: 
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The indicated practical time of 2hrs was shorter than the theory of 3hrs (Per week) on 

the time table, there was late release of handouts and therefore students could not 

have time to read them, some of the lessons were out of the time table and most of the 

students are self-supporting, there was shortage of practical personnel, the available 

tools, machinery and material were inadequate, the space for conducting practical 

lessons was not enough, there existed a communication gap between the institution 

and the world of work, orientation of the students was required, there was a need for 

more teaching and technical staff, there were no clear systems established to help in 

industrial training process, the placement for industrial training was not authenticated, 

there were no practical lessons carried out, there existed an information gap between 

administration, staff and students the study curriculum was not competence based, 

there was a mismatch between what is taught and the world of work, there is no clear 

government policy for industrial training, the Industrial Training placement is 

mismanaged by the university and the transformation of knowledge into practice was 

not adequate. 

Similar challenges were grouped together into four categories, allocated identification 

figures and tabulated for the purpose of selecting an appropriate action. These 

categories were; Administrative concerns, which depend on policies and instructions 

from the University administration, operational concerns which are developed from 

the activities carried out at the department, teaching and learning resources that are 

supplied by the Department administration and post institutional concerns which are 

related to the activities between KYU and the world of work. 
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Table 1.1: Category of gaps 

Administrative Operational Teaching and Post institutional 

concerns concerns learning concerns 

resources 

1 2 3 4 

Theory and practical Late release of Tools, machinery There is a 
scheduling. handouts. and material are communication 

inadequate. gap with the 
Shortage of practical Misplacement of world of work. 
personnel. lesson from 

schedule. 
Space for practical 
not enough. Placement for 

Orientation is missing. industrial training 
Tools, is not 

Inadequate teaching machinery and authenticated. 
and technical staff material are -

inadequate. 
No systems placed to 
help in industrial There are no No policy for 
training. practical industrial 

lessons. training. 

Information gap 
between the There is a 
administration, staff mismatch 
and students. between what is 

taught and the 
world of work. 

Curriculum is not Transformation 
competence based. of knowledge 

Industrial Training 
into practice is 
not adequate. 

placement is 
mismanaged by the 
university. 
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The pair wise ranking method which is a selection tool used to identify an outstanding 

item as apriority compared to others was used to determine most urgent concerns. The 

results ofthis ranking method are presented in table 1.2. 

Table 1.2: Pair wise ranking 

1 2 3 4 Tally Ranking 

1 1 

2 1 

3 3 1 

4 1 

The intersection between the figures in the rows and columns was selected as the 

priority concern between the two. The number of times of appearance for a particular 

concern figure gives the tally figure then ranked against others. From the ranking, it 

was realized that the "teaching and learning resources" was the immediate problem 

that could be solved within the study time period. 

Possible solutions to solve the problem of "teaching and learning resources" were 

raised during the fantasy phase of the future workshop. These were the ideal situations 

composed of short, medium, long term solutions and were suggested corresponding to 

the reality phase of the future workshop (Appendix X). The short term solutions were 

selected and established as the strategies to be achieved within the specified time 

scope of the study. An activity plan (Appendix I) was then developed with planned 

actions for the established strategies. 
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Figure 1.2: Future workshop participants (January 2017) 

Figure 1.3: Attendance sheet of the future workshop participants (January 2017) 
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1.3 Statement of the problem 

Practical skills acquisition by the students of RAC at KYU within the teaching and 

learning process enables them to execute assigned practical tasks when equipped with 

the right resources. These resources must be provided by the institution at the right 

time for use in a defined learning space. The activities carried out with the tools and 

equipment emulates what is expected at the world of work thus preparing the students 

for effective performance during employment. 

Currently, the students of the Refrigeration and Air conditioning section in the 

department of mechanical and production engineering lack hands on practice to solve 

operational challenges. It was identified in the situation analysis that; there were 

minimal practical instructional materials and no learning space for practical lessons. 

This has resulted into producing graduates who cannot easily blend with the industrial 

work demand which involves changing technologies where graduates are expected to 

translate theory to practice during problem solving activities. 

Unemployment arises due to the decline of quality services expected from RAC at 

KYU graduates which results into the creation of a wrong image contrary to the aims 

and goals of the institution. 

The purpose of this research therefore was to seek how to enhance the skills 

acquisition process by establishing and implementing practical skilling strategies as 

solutions to the identified gaps concerning the resources within the teaching and 

learning process. The task of the researcher was to lead a group of stake holders in 

identifying the challenges involved in the teaching and learning process, implement 
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the practical skilling strategies then evaluate the implementation of the established 

strategies. 

1.4 Purpose of the study 

The purpose of this research was to enhance the practical skills acquisition strategies 

for engineering students in refrigeration and air conditioning programme at 

Kyambogo University. 

1.5 Specific Objectives 

The specific objectives of this study were: 

i) To identify the challenges in the existing teaching and learning process in the 

Refrigeration and Air conditioning programme at Kyambogo University; 

ii) To establish practical skills acquisition strategies for the students of 

Refrigeration and Air conditioning programme at Kyambogo University; 

iii) To implement the practical skills acquisition strategies for the students of 

Refrigeration and Air conditioning programme at Kyambogo University; 

iv) To evaluate the implementation of the practical skills acquisition strategies for 

the students of Refrigeration and Air conditioning programme at Kyambogo 

University. 



13 

1.6 Research questions 

i) What are the challenges in the existing teaching and learning process in the 

Refrigeration and Air conditioning courses at Kyambogo University? 

ii) How can the practical skills acquisition strategies of the students of 

Refrigeration and Air conditioning programme at Kyambogo University be 

established? 

iii) How can the practical skills acquisition strategies of the students of 

Refrigeration and Air conditioning programme at Kyambogo University be 

implemented? 

iv) How can the implementation of practical skills acquisition strategies for the 

Refrigeration and Air conditioning graduates from Kyambogo University be 

evaluated? 

1.7 Justification of the study 

If the practical skills acquisition process is not enhanced, un-employment at the world 

of work will increase due to the decline of quality services expected from RAC 

graduates of Kyambogo University. The reluctance by the world of work to employ 

graduate students from Refrigeration and Air-conditioning program encourages 

external expatriates into the country who will continue to occupy their place in the 

priority operation positions as supervisors and managers in the Refrigeration and Air 

conditioning industry. The relevancy of KYU as a competence based institution with 

a motto "Knowledge and Skills" will be questioned by the potential employers. The 

evidence of lack of practical skills at the world of work will affect the enrolment of 
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aspiring students in the program at the institution. The Uganda government which 

sponsors a number of these students might be compelled to revise this strategy. 

The purpose of this research therefore was to enhance the practical skills acquisition 

process by implementing the established strategies as solutions to the identified gaps 

concerning the resources within the teaching and learning process. 

1.8 Significance of the study 

The study provided pedagogical and research skills to the researcher, enhanced the 

practical skills acquisition process for students of RAC. The practical skills needed 

for employment enable the graduates from the RAC programme to conveniently blend 

with the society, tools, equipment and the demands at the world of work. This created 

an impact on their welfare as well as the quality of service needed by the clients and 

employers. The teaching and instructional staff at the university actively participated 

in the transformation process of the current students. The findings from the 

identification of the challenges within the teaching and learning process, the 

implementation of the practical skills acquisition strategies and the evaluation of the 

implemented strategies can also influence the review of the study curriculum to make 

it competence based for the world of work. This study will add knowledge and 

become a reference to other researchers within the same trade. 
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1.9 Scope of the study 

1.9.1 Geographical Scope 

The study was carried out at the Department of Mechanical Engineering, Section of 

Heat transfer at Kyambogo University. It also covered some selected companies that 

employ our graduates which included: Thermo cool Uganda limited, and Masembe 

Refrigeration Systems Company. 

1.9.2 Content Scope 

This study covered the improvement of knowledge and skills by; identifying the 

challenges in the existing teaching and learning process, the establishment of practical 

skills acquisition strategies, the implementation of practical skills acquisition 

strategies and the evaluation of the implemented strategies for the students in the 

Refrigeration and Air conditioning programme at Kyambogo University. 

The researcher with the students carried out a stock taking exercise to produce 

documents with a maintenance plan for the available equipment tools and machinery. 

The practical learning area was identified for the training of students during practical 

lessons conducted within the learning period. 

The Department management procured more learning materials through the 

University administration required for practical lessons 

The period allocation on the study time table was adjusted to provide for adequate 

study time during practical and theory lessons. 
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The researcher exercised the holistic method of learning during the study period. The 

researcher with the students organized field trips for the students to access the 

expected equipment at the world of work. 

The researcher was took ten students to RAC companies to carry out workplace 

learning. 

The researcher with the students incorporated health and safety measures within the 

working areas and the learning space. 

The researcher developed assessment sheets, personal reflective logs, and reflective 

logs for the students, questionnaires to the focus group and Analyze job card 

documents. 

Skills acquisition during the teaching and learning process was then enhanced. 

1.9.3 Time Scope 

The study was carried out between December 2016 and December 2017. 

1.10 Chapter Summary 

This chapter introduced the study by giving information about the researcher and the 

study area in relation to the topic. The study applied the steps within the action 

research model to develop specific objectives from a problem statement. The actions 

attributed to the specific objectives were to be implemented using the relevant 

methods. The outcomes of this chapter were used in the next chapter to review 

information about what was done by other researchers who carried out similar studies. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This chapter reviews the information about what has been done elsewhere in regard to 

the area of this study in this research. It points out the activities carried out by the 

department in response to practical requirements. This is supported by scholarly 

information from various authors. It also contains the researchers view on what 

should be done to improve the situation. 

2.2 Teaching and learning resources 

Mjelde, (2006) argues that vocational schools for crafts and industry have as their 

goal to educate craftsmen and skilled workers, technicians and engineers, as well as 

other skilled personnel in relation to the demands that working life poses at any point 

in time. To achieve this core objective therefore, a craft oriented training institution 

should put emphasis on practical equipment and tools to aid the transformation of 

theoretical knowledge into practice, as well as the work of the hand and the mind. 

Kyambogo University, Refrigeration and Air conditioning program should re-design 

its operation strategies to avail the necessary tools and equipment during the 

stipulated study period. 

In 2016, the United Nations Education Program (UNEP) grant to government 

Technical and Vocational institutes in Uganda provided the section of Refrigeration 

and Air conditioning at Kyambogo University with modem tools and equipment thus 

enabling the institution to offer up-to-date hands on practical experiences to the 



18 

trainees. However, this equipment is not yet placed in the proper storage position as 

well as integrating it to the existing equipment inventory. 

The students must be able to practice on this equipment repeatedly so as to acquire the 

required competences. (applebaum, 1992) noted that practice and experience by trying 

and failing and trying again through engaging in action is the basis for acquiring 

thorough knowledge. There is still a challenge of the many numbers of students 

compared to the equipment and lack of the training laboratory. The students need to 

have enough equipment to practice given tasks repeatedly. 

2.3 Teaching and learning process in the Refrigeration and Air conditioning 

courses 

In the United States of America, there is room for providing post-secondary 

education for pre-professional, career preparation and occupational and technical 

education that leads to certificate or Associate's Degree is in line with training student 

technicians in refrigeration repair of small appliances, domestic heating and cooling 

system and commercial reach-in units According to Lebergott, (2002), the current 

mission of the Air Conditioning and Refrigeration Program is to provide career 

training and continuing professional education leading to a certificate in methods of 

air condition and refrigeration maintenance and repair. The researcher agrees with 

Lebergott and will recommend that the KYU management comes up with a similar 

project through collaboration with funding organizations such as ASHRAE. 

Courses and curricula were designed to meet current industry standards and prepare 

students for employment as well as continued career growth and development. This is 

consistent with the pedagogical holistic learning method where the student is at the 
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center of the learning process (Bill, 2012). The Refrigeration and Air Conditioning 

Program strives to provide an educational experience that meets industry standards for 

employment, and that serves the needs of students in course scheduling, learning 

styles, class offerings and industry expectations. The current teaching curriculum in 

the Refrigeration and Air conditioning program at KYU is dependent on a non­

competence based curriculum that requires urgent review to meet the market 

standards. 

Students who participate in Skills-USA competitions consistently excel in statewide 

competitions. Students consistently find and maintain employment upon completion 

of as few as one class, and they return in large numbers to continue their education by 

taking progressively more advanced classes. Industry advisors speak very favorably 

about the quality of student to complete program courses. The Air Conditioning 

discipline has done a commendable job of preparing students for high-wage, high­

demand careers locally and nationally. However, the discipline falls short of 

collecting the appropriate data to reflect the success of its students at the world of 

work. Kyambogo University administration lacks an alignment strategy to bridge the 

gap between the Skill-Uganda objectives and those of the Refrigeration and Air 

conditioning program. Appropriate data will be collected by Action Researchers in 

collaboration with the employers and the institution. 
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2.4 Challenges in the existing teaching and learning process in the Refrigeration 

and Air conditioning courses 

Engineering education faces significant challenges as it seeks to meet the demands 

of the profession in the twenty- first century. Engineering faculties need to continue 

to learn new approaches to teaching and learning, which in turn will require effective 

professional development for both new and experienced instructors. 

2.4.1 Teaching curriculum 

The curriculum should be based on competence based approach instead of knowledge 

based approach. The strategic approach to learning under TVET should employ the 

industry led curriculum, competence based education and training and then 

competence based assessment. The definition of customisation in training, or 

customised training in this study, is a course of instruction and/or training adapted to 

meet the needs of clients and a specific group of learners (i.e. company employees). 

Course modifications may include changes in class scheduling, location and duration 

(Knight and Nestor, 2000). Hands on training is training undertaken in the workplace 

as part of the productive work of the learner (Naidu, 2011). It is also defined as 

'training provided to an employee in occupational or other skills essential to 

performing a specific job or group of jobs. Such training is generally used for entry­

level employment and skill upgrades' (General Accounting Office and Human 

Services, 1994 ). 

KYU develops and implements the study curriculum. I strongly believe that the 

regulatory approving body of the institution programs should revise the curriculum by 
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inviting all stake holders who have an impact on the learning, teaching and employing 

the students. 

2.4.2 Learning space 

Space problems experienced by Air Conditioning and Refrigeration are directly 

related to the institutional issue of space limitations. This discipline, struggles to 

acquire space for classes and laboratories. The refrigeration and Air Conditioning 

teaching program requires dedicated and specialized teaching staff within learning 

spaces with secure, accessible equipment and tool storage. The Refrigeration and Air 

Conditioning Program at KYU operates on a relatively high instructional supplies 

budget. From this allocation, the discipline purchases soldering supplies, refrigerant 

gas and electrical supplies to meet class requirements. The Program is allocated a heat 

transfer equipment laboratory currently under renovation. Equipment (such as 

window air conditioning units, small appliances, commercial reach-in boxes, central 

air conditioning training module units) through should be installed within the 

premises but are located in a general store with other departmental material. 

Although the systematic acquisition of instructional equipment through budget 

allocations is a desirable goal, the lack of secure, weather-protected storage space in 

the area places any new equipment purchases at risk of damage or loss. 

KYU still has adequate space which can be utilized for training programs which can 

extend as far as industrial exhibitiol}s. With secure weather-protected storage, 

instructional equipment can be properly stored or maintained and any equipment 

purchases would not be subjected to damage and loss. 
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2.4.3 Acquisition of equipment 

The researcher believes that the process should have clear defined pathways through 

which the training equipment can be procured, accessed and managed. These 

pathways include: Funding organizations, Government, Associations and cost sharing 

between the institution and the students. This will lead to a sustainable system of 

equipment acquisition. 

Acquisition of equipment is done tiu:ough the department administration. Most 

equipment used in the laboratory at KYU has been provided by the government in 

collaboration with other funding bodies. The discipline is hopeful that the equipment 

storage issues will be solved with the acquisition of a modular storage unit. 

In Southern California, the air conditioning and refrigeration industry is experiencing 

a shortage of qualified technicians and throughout the country (Gott & Duggan, 

2003). Greater than average growth is expected in this high-wage career field. As the 

industry is moving to put more standards and certifications in place for technicians, 

increased coordination between industry leaders and career preparation colleges will 

be required. It is this discipline's hope that the industry will take a more proactive 

and aggressive approach toward informing the general public of the opportunities that 

exist in this career field and perhaps provide incentives and/or corporate programs 

that will help to attract students. 
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2.4.4 Practical instructors 

An instructor is expected to be a person_with great deal of experience in pedagogical, 

trade and soft skills. She/he should be an all-round person who can link the 

pedagogical competences to trade specific in order to make learning relevant and 

applicable in the world of work. The trainer of the Refrigeration and Air conditioning 

course is expected to employ appropriate instruction strategies and its associated 

pedagogy so that the trainees can learn by experiencing challenges. In so doing, they 

can carry similar learning experiences to their work places after graduation. 

Experiential learning is learning that is related to different spheres of life, both 

personal and professional. It is related to everyday life experience and experiences in 

work or education. It can be related to solving problems or to performing professional 

task (Bjerknes, 2002). Experiential learning reflects the perspective of learning as a 

person's knowledge development rather than knowledge acquirement. This focuses on 

the learner as an active subject and learning as a process (Bjerkens, 2002). In other 

words, wherever you encounter practice, you also identify learning (Wenger, 1993). 

The department of mechanical Engineering is composed of 98% part-time staff 

members without an appropriate technician for practical instructions. This has heavily 

affected the management of the equipment within the learning space. 

2.5 Workplace learning 

The current situation at the heat transfer laboratory of Kyambogo University is a 

contradiction to the vocational didactic models which emphasizes that; the 

effectiveness of all education systems depends critically on the quality of teaching and 

learning in the classrooms, workshops, laboratories and other spaces in which 
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education takes place (Lucas, 2012).The absence of workshops and laboratories 

undermines the quality of teaching and in the end impedes the skills and knowledge 

acquisition. 

2.5.1 Learning process 

Dewey ( 1997) points out that to learn from experience is to make a backward and 

forward connection between what we do to things and what we enjoy or suffer from 

things in consequence. He further emphasizes that under such conditions, doing 

becomes a trial experiment with the world to find out what it is like whereas the 

undergoing becomes instruction, that is, discovery of the connection of things. A 

refrigeration systems technician who installs compressors on a daily basis becomes 

highly skilled because of repeated tasks. In this study, the students were taken to 

particular industries offering Refrigeration and Air conditioning during the practical 

period. They acquired the required practical and entrepreneurial skills by experiencing 

actual problem solving challenges. The teaching and learning process should adapt the 

vocational pedagogy didactical mode of teaching and learning. 

2.6 Operation health hazards 

The Factories Act Cap. 198 (1964) in Uganda makes provision for the health, safety 

and welfare of persons employed in factories and to building operations and works of 

engineering construction undertaken by or on behalf of the Government (or the 

Common Services Authority). The parts that are specifically relevant to factories, 

premises and sites of building operations and works of engineering construction are 

Part IV (General Provisions for Health); Part V (General Provisions for Safety); and 

Part VI (General Provisions for Welfare). Clauses 34 and 35 of the Conditions of 
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Contract for Works of Civil Engineering Construction (1987) state as follows: "Due 

precautions shall be taken by the contractor, at his own cost, for the safety of his 

labour and personnel. He must ensure that medical staff, first aid equipment and 

stores persons are available at the camps, housing and in the site at all times 

throughout the period of the contract." According to Henry (1996), all aspects of 

safety are of paramount importance in both design and construction and many of these 

are covered extensively in national regulations and codes. 

On 23rd May, 2017 the training students were taken to service of Air-conditioners at 

Mulago Hospital. The systems were in the Tuberculosis infected area where extra 

safety precautions had to be addressed. The students need more knowledge on the 

hazards involved with their work. Workplace hazards are not fully addressed to the 

people who work in some areas although they seem to be cautious about themselves. 

The students were availed with safety gears only when they requested for. The client 

and the institutional training staff must be able to avail the students with such 

knowledge. 

In the year 2002, the number of occupational accidents increased by 69% i.e. there 

were 3 54 occupational accidents in Kampala District, which resulted in death or 

serious injury (injury requiring more than two days of absence from work). The 

reported occupational accidents in 2002 resulted in 34 occupational fatalities, a 63% 

reduction in the number of deaths, compared to the previous year. Carasco (1993) 

carried out a study on conditions of wor~ and their impact on the safety and health of 

workers. This study revealed that individual workers are very often prone to accidents 

associated with their work because of inadequate safety provisions. The major 

occupational health hazards were classified into the following: 
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~ Electrical Hazards: Caused by electric shock from equipment and 

supplies 

~ Ergonomic Hazards: repetitive work, poor work posture, long standing times, 

lifting heavy objects; 

~ Psychological Hazards: Stress, excessive overtime, and lack of job control. 

Some of these hazards are true for the construction industry in general. 

~ Physical Hazards: lighting, extreme heat, ventilation, noise, intense physical 

activity, electric shock, dust, fire and vibration 

~ Chemical Hazards: exposure to diesel oil, lubricating oil, carbon and 

refrigerant gases. 

~ Mechanical Hazards: vehicle, abrasive/cutting tools, hand tools, cranes and 

lifting gears, and contact with hot parts of machines 

The Refrigeration and Air conditioning students are prone to all the above operating 

hazards. However, the accidents that have received wide publicity in the recent past 

have mainly been associated with inadequate shoring of excavations, and inadequate 

reinforcement of columns, beams and slabs (and formwork) in reinforced concrete 

structures. Safety in excavation has particularly received considerable attention 

because of recurrent fatalities. 

2.6.1 Occupational diseases 

In January 1986, over 96 asthma attacks were well recorded in Barcelona, Spain. 10% 

of these required advanced life support and 2% died. This followed the 

epidemiological analysis that the cause was found to be dust from a shipment of 

soybeans unloaded in Barcelona (WHO, ·2000). 
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Although many hazards of work were well recognized in the accident times, very little 

was done to prevent occupational diseases. Mining was a dangerous unpleasant 

occupation performed by slaves. These were later were expendable and the frightful 

conditions in which they worked may have been a deterrent to slaves on the surface. 

By the second century AD, some mines were using bladders to protect themselves 

from dust inhalation. Apart from amour and shields, this is probably the first example 

of protective clothing worn at work. Little is known about occupational diseases in the 

Dark Age but by sixteenth century there was extensive mining for metals in central 

Europe and several accounts of associated diseases (Coates, 1994 ). 

Refrigeration and Air conditioning students are normally affected by dust from the 

equipment during the repair and servicing activities. Some of the facilities where the 

work is done are infected with highly infectious diseases which can have a 

detrimental effect on the workers. 

Locally in Kyambogo University and Kampala as a whole, much of the safety policy 

may not be there in place. This is, however, not taken in as a serious matter and is the 

reason why most students and workers are involved in accidents. 
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Table 2.1: Occurrence of accidents 

Year Place Accident description 

2017 Kampala A student of Environmental Engineering and 
-

Management died at the beginning of the 

industrial training period while working on an 

Air conditioning system. 

2015 Department of A student of Mechanical and Manufacturing 

Mechanical Engineering slide and felt on the lathe machine 

Engineering at without guard. 

Kyambogo University 

2010 Department of A student of Ordinary Diploma in Mechanical 

Mechanical and Production Engineering 
-

Engineering at 

Kyambogo University 
Crushed his hand in a drilling machine. 

2006 Department of A student of Environmental Engineering cut 

Mechanical her finger with the shearing machine during a 

Engineering at practical lesson. 

Kyambogo University 

2.7 Practical skills acquisition strategies of the students of refrigeration and air 

conditioning programme at Kyambogo University. 

Because of the critical shortage of qualified instructors, it is also essential to include a 

means to prepare additional faculty to assume teaching responsibilities. Such a teacher 

preparation program can be marketed to the student population that is approaching 

early retirement age since they will have years of industry experience and may be 

seeking new opportunities (Naidu, 2011). 
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The Refrigeration and Air conditioning program needs to trace student success in by 

devising accurate means of assessing student outcomes as they relate to employment 

in the industry. This is critical because the largest percentage of students enrolled in 

the program express their educational goal as certificate without transfer. This should 

be within the plan for resource allocation, it is also essential that characteristics of the 

industry, student demographics and the teaching and learning requirements of this 

specialized technical discipline be factored into the process. 

KYU graduates have struggled to keep themselves afloat at the world of work 

irrespective of the current teaching and learning challenges at the institution. If 

considerable effort is applied to improve the method of teaching and learning to 

didactical means, better results at the industry will be realized. 

2.8 Underpinning theories 

2.8.1 Learning by doing theory 

According to Dewey (1997), learning by doing refers to a theory of education 

expounded by American philosopher John Dewey. John Dewey theorized that 

learning should be relevant and practical, not just passive and theoretical. He 

implemented this idea by setting up the University of Chicago Laboratory School. His 

views have been important in establishing practices of progressive education. 

"I believe that the school must represent present life - life as real and vital to the child 

as that which he carries on in the home, in the neighbourhood, or on the playground." 
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-John Dewey (My Pedagogic Creed) -

" ... the teachers were to present real life problems to the children and then guide the 

students to solve the problem by providing them with a hands-on activity to learn the 

solution ... "cooking and sewing was to be taught at school and be a routine. Reading, 

writing, and math was to be taught in the daily course of these routines. Building, 

cooking, and sewing had these schooling components in it and these activities also 

represented everyday life for the students (Peggy, 1989). 

Any mention of the famous phrase "Learning by Doing" brings to mind John Dewey 

as its creator, but the term owes its origin to the moral philosophies of ancient times , 

and can be traced back to books like "Geeta", and also to the philosophy of action as 

found in Budhism. 

Geeta tells us about a good action as roughly the one that is its own reward. This 

means that the reward of a good action does not lie outside the action, and the doer of 

an action reaps the reward as he or she performs the action. An example is the feeding 

a child by a mother. A mother feels satjsfaction in the very act of feeding her child 

and does not want an external reward for her action. In Buddhist thought a good 

action is its own reward, which comes to the doer in the form of internal satisfaction, 

then and there (Dewey, 1997). 

In fact this term "learning by Doing", like many other great philosophical ideas is a 

mathematical equation. Philosophical ideas are usually amazingly mathematical. So it 

is an equation between what one "does" and what one "reaps." If learning is also 

included in the reward list of an action, then one learns what one does. So if a student 
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listens to a lecture and processes it in the mind and transforms it into ideas, the 

student learns to develop ideas through processing in mind what he or she listens to. 

Similarly if a student sleeps during a lecture and pretends that he or she actually 

understands everything, the student only learns what he or she does. The learning is of 

sleeping in the class while pretending that one is carefully listening to what is being 

said. 

Simpson & Stack, (2010) stated that in Aristotelian philosophy learning by doing is 

used as the only available strategy to teach virtue to the children. Virtue can only be 

learned through performing, through doing. Courage can only be learned through 

acting courageously, honesty, generosity, sociability, magnanimity, temperance and 

other Aristotelian virtues can only be learned through practicing the virtues. 

However, in modern times Dewey identified learning by doing as the sole strategy for 

any kind of learning. He identified education as a kind of experience, and through 

saying this he actually means the same equation between what one actually does and 

the resultant learning. So if a student learns how to listen and take notes from a 

lecture, he or she only learns how to listen and taking notes. If afterwards the student 

memorizes the lesson notes, the studenr learns how to memorize things (Armstrong, 

2013). 

Dewey introduced his problem solving method as a strategy to teach pragmatic 

approach towards life problems. In problem solving method, a student through 

adopting a procedure solves problems. Thus, according to the equation between what 

one does and so one learns, one learns how to solve problems. 
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2.8.2 Workshop learning 

According to (Armstrong, 2013), when evaluating the effectiveness of a reading 

program, it is important to understand the intended benefits and the strategy by which 

those benefits are realized. The workshop model in the elementary and secondary 

classroom is based on the ideas of student choice, differentiation of reading 

instruction, as well as authentic reading experiences. Students are brought together for 

a focus lesson. Focus lessons are short (10-15 minutes) that utilize a quality mentor 

text which is used to introduce a topic and allow the teacher to model the skill for 

students in a real world application of the skill. Once the focus lesson has been 

completed, students are given a task to complete. Instead of a worksheet or a story 

that everyone is required to read, the workshop model teacher will give his or her 

' students a choice of which text they want to use to accomplish the task. During this 

independent work time, the teacher has an opportunity to meet with students either 

individually or in small groups to provide focused instruction on the students' level. 

Students are given time to accomplish the task and read a text on their level that they 

chose for a given amount of time (the more the better). Once the independent time has 

concluded, the students meet with the teacher to discuss their findings in a share-out. 

The purpose of this is to give closure to the lesson and prepare students for what they 

will be working on during the next day's lesson. 

The workshop model increases student achievement in a number of ways. The biggest 

part of the workshop model is choice. When students choose what they read they 

enjoy it more, and will therefore be able to read for longer periods of time. This 

allows for an increase in reading achievement. Students also benefit from reading a 

book on their own level. If a student is reading something that is either too easy or too 
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difficult, they are not improving their reading ability. Students who work with their 

teacher to find quality literature that is just above their reading level will improve 

more than a student that is reading a story that is not (Mjelde, 2007). The workshop 

model allows for the freedom and choice for students to excel while also allowing an 

organization style that grants the teacher time to work with students individually to 

increase achievement. This model of te~ching communication arts is beneficial to all 

students (Armstrong, 2013). 

2.8.3 Kolb - Learning Styles 

David Kolb published his learning styles model in 1984 from which he developed his 

learning style inventory. Kolb's experiential learning theory works on two levels: a 

four stage cycle of learning and four separate learning styles. Much of Kolb's theory 

is concerned with the learner's internal cognitive processes (Kolb, 1984). 

Kolb (1984) states that learning involves the acquisition of abstract concepts that can 

be applied flexibly in a range of situations. In Kolb's theory, the impetus for the 

development of new concepts is provided by new experiences. He further states that 

"Learning is the process whereby knowledge is created through the transformation of 

experience". 
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2.8.4 Experiential Learning Cycle 

Kolb's experiential learning style theory is typically represented by a four stage 

learning cycle in which the learner 'touches all the bases': 

i. Concrete Experience - (a new experience of situation is encountered, 

or a reinterpretation of existing experience). 

11. Reflective Observation (of the new experience. Of particular 

importance are any inconsistencies between experience and 

understanding). 

111. Abstract Conceptualization (Reflection gives rise to a new idea, or a 

modification of an existing abstract concept). 

1v. Active Experimentation (the learner applies them to the world around 

them to see what results). 

Kolb (1974) asserted that effective learning is seen when a person progresses through 

a cycle of four stages: of (i) having a concrete experience followed by (ii) observation 

of and reflection on that experience which leads to (iii) the formation of abstract 

concepts (analysis) and generalizations (conclusions) which are then (iv) used to test 

hypothesis in future situations, resulting in new experiences. 

Kolb (1974) views learning as an integrated process with each stage being mutually 

supportive of and feeding into the next. It is possible to enter the cycle at any stage 

and follow it through its logical sequence. However, effective learning only occurs 

when a learner is able to execute all four stages of the model. Therefore, no one stage 

of the cycle is an effective as a learning procedure on its own. 
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2.9 Chapter Summary 

This chapter has reviewed information within the context of this study that has been 

carried out by other researchers. It gives information about: teaching and learning 

resources, the challenges involved and the method of theory to practical 

transformation strategies. The gaps identified in this chapter at KYU have a bearing 

on the methods used to achieve the objectives of the study in the next chapter. The 

next chapter therefore presents the methods and instruments used by the researcher 

during the implementation of the study. 
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CHAPTER THREE 

METHODOLOGY 

3.1 Introduction 

This chapter presents the methodology used to carry out the objectives of the study. It 

presents the research strategy, tools and instruments used against the selected 

population from which data was collected and analysed. The researcher used 

participatory action based research design in this study. 

3.2 Research design 

A research design is the set of methods and procedures used in collecting and 

analyzing measures of the variables specified in the research problem research. The 

design of a study defines the study type (descriptive, correlational, semi-experimental, 

experimental, review, meta-analytic) and sub-type (e.g., descriptive-longitudinal case 

study), research problem, hypotheses, independent and dependent variables, 

experimental design, and, if applicable, data collection methods and a statistical 

analysis plan. Research design is the framework that has been created to find answers 

to research questions (Charlton, 2007). The research design can be seen as 

actualization of logic in a set of procedures that optimizes the validity of data for a 

given research problem. 

The researcher used the participatory action based research design to carry out the 

study. This type of research is based on known knowledge contributed by various 

stakeholders forming a community of which he/she is part. The researcher 
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collaboratively solved known identified problems with the participants. The 

participatory action research model was the operating strategy for the competence 

acquisition of the students. 

Table 3.1: Procedure of the action research methodology 

-
NO Activity Data collection Method Tools and instruments 

1 Situation analysis Questionnaires, Interviews Work place analysis template, 

Camera, Log book, 

2 Future workshop Focus group discussions Recorder, Log book, Laptop 

computer. 

3 Implementation Work shop practice, Recorder, Log book, Camera, 

Observation, Questionnaire documents, 

Questionnaires, Interviews Course work assessment forms. 
-

and report assessments 

4 Data analysis Sorting, Grouping, Coding, Computer, Workplace job card 

Ranking and Evaluation. and Industrial training mark 

sheet. 

5 Report writing Stationery 

3.3 Population of the study 

Population refers to the "entire group of people, events or things of interest that the 

researcher investigated" (Sekaran, 2003). The total population of the study was 80 

participants. These were drawn from selected companies dealing in Refrigeration and 

Air conditioning services only. The companies included: Thermo cool Uganda, 
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Masembe Refrigeration Systems, EDDY Refrigeration and Electronics, Carlton 

Refrigeration services, Katts Refrigeration Systems and Appliance world making 6 

employer groups. The study identified 20 former RAC students since 2014 and 30 

current RAC students. Other participants were drawn from KYU who are involved in 

the teaching on the RAC program that includes: 20 Lecturers (Part time and full time), 

2 Technicians and 2 Administrators (Head of department and Head of industrial 

training). These categories of respondents were selected because of their willingness 

to participate in the study using the- purposive sampling technique. This is a 

collaborative action research that involves stake holders with common interests 

(Palys, 2008). 

3.3.1 Sample and Size 

A sample is a subset of some pre-determined size from a population of interest (Gott 

and Duggan, 2003) which when studied, the sample results are fairly generalized back 

to the population from which they are chosen (Trochim, 2002). To get a reasonable 

representative sample suitable to give reliable results, (Krejcie and Morgan, 1970) 

table was used to determine the sample size from the target population. This means 

that, basing on the selected population of eighty (80) respondents in all the groups, a 

sample size to be chosen was sixty six ( 66) respondents. However to ensure that all 

the sixty six (66) individuals that comprised the study population have an equal 

chance of being included in the sample, purposive sampling technique was used to 

select the subscribed respondents in Kyambogo University, Department of 

Mechanical and Production Engineering. 
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Table 3.2: Study Population, Sample Size and sampling Techniques 

Category/ Group Study Population Sample Size Sampling Techniques 

Administrator 2 2 Purposive 
(Head of department and 
Head of industrial 
training). 
Lecturers 20 11 Purposive 
(Part time and full time.) 

Technician 2 1 Purposive 

Former students: since 20 20 Random 
2014 

(Employed, Non-
employed and self-
employed). 
Current students: 30 30 Purposive 
(1st Year diploma 

students of RAC) 
Employers: 6 2 Purposive 
Thermo cool Uganda, 
Masembe Refrigeration 
Systems, EDDY 
Refrigeration and 
Electronics, Carlton 
Refrigeration services, 
Katts Refrigeration 
Systems and Appliance -

world 

Total 80 66 

Basing on table 3.2 above, this study involved two administrators (1 head of 

department and 1 head of industrial training), 11 part time and full time lecturers, 1 

technician, 20 former students (employed, non-employed and self-employed), 30 1st 

year diploma students of RAC, and 2 employers. All these were selected because they 
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were believed to have the necessary knowledge required for this study and were 

willing to participate voluntarily. 

3.3.2 Sampling Technique 

Sampling is defined as "the selection of some part of an aggregate or totality on the 

basis of which a judgment or inference about the aggregate or totality is made (Amin, 

2009). To enhance population validity and eliminate sampling errors, purposive and 

simple random sampling techniques were used for the entire population. 

Purposive sampling, also known as judgmental is a type of non-probability sampling 

technique (Charlton, 2007). Purposive sampling was used to select the best 

stakeholder to represent each of the population in this study. In purposive sampling, 

researchers select the cases to be incorporated in the sample on the basis of their 

judgment of their characteristics. Thus, they build up a sample that adequately meets 

their specific needs (Cohen, 2000). The method was used because it utilized informed 

people for the study with limited biasness. 

Random sampling is a sampling technique in which the probability of getting any 

particular sample may be calculated, while for non-probability sampling technique, 

the probability of getting the sample is not calculated (Charlton, 2007). The method 

was used because it provided equal chance and opportunity to respondents to take part 

in the study. 



41 

3.3.3 Type of data required 

The researcher used both primary and secondary data. 

3.3.3.l Primary data 

Primary data is the first hand information that the researcher obtained from the 

respondents. It was obtained using the questionnaires designed by the researcher. 

These constituted the respondents of the study population and focused basically on 

employability strategies for engineering students in refrigeration and air conditioning 

programme at Kyambogo University. 

3.3.3.2 Secondary data 

Secondary data is the data that has ever been published. Secondary data was obtained 

using published articles, refrigeration and air conditioning journals, theses, text books, 

reports of previous researchers and related data from the internet. 

3.4 Methods of Data collection 

Information concerning the progress of students from the institution to the workplace 

was arranged into research data for analysis. The researcher developed questionnaires 

to interview the focus group which is derived from the stake holders and engage them 

into purposeful discussions. The progress of the students was observed during work 

shop practice, and their performance assessed continuously. 
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3.4.1 Instruments of data collection 

The instruments of data collection included: Work place analysis template, Camera, 

Institution Workshop Log book, Industrial training log book, Video Recorder, 

Questionnaire documents, Course work assessment forms, Workplace job card and 

Industrial training mark sheet. 

3.4.2 Questionnaire development 

The researcher developed questionnaire documents (Appendix V) to collect reflective 

information from the selected sample of the population as respondents. The type of 

questions asked were related to the role of the respondent and administered through 

the stages of the research design as tools for data collection and analysis. The sections 

of the documents correspond to the category of the focus group for the study. 
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Table 3.3: Questionnaire development 

SECTION RESPONDENT ROLE COMPONENT 

A Department Manage the How knowledge and skills is 
Administrators teaching and passed on to the RAC students, 

learning process their expectations and 
of RAC students expected competences. 
at the 
Department. 

B Department Implement the The method of teaching and 
Teaching staff teaching and learning process, RAC 

learning process student's expectations and 
of RAC students - expected competences. 
at the 
Department. 

c Department Instruct the RAC The method of practical 
Technician students during instruction applied, expected 

practical lessons competences of RAC students. 
atthe 
Department. 

D Employer Employ the What is expected of the RAC 
graduate students graduates at the world of work, 
of RAC at the student's expectations and 
world of work. required competences. 

E Former Students Apply the How knowledge is translated 
acquired to practice, the expected 
knowledge and competencies and the 
skills into challenges at the world of 
practice. work. 

F Current Students Acquire the How knowledge and skills is 
knowledge and acquired by the RAC students, 
skills for practice your expectations and 
at the world of expected competences. 
work. 
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3.4.3 Validity and reliability of the questionnaire tool 

According to Millar (2008), validity refers to the quality that a procedure or an 

instrument used in a research is accurate, correct, true, meaningful and right. Validity 

therefore implies that, what we want to obtain is what we are supposed to measure. 

So, if whatever we use in the study enable us to get what we want to get, then there is 

validity (Anastasia, 1982). In regard to this study, the researcher conducted a pilot 

study by issuing out five questionnaire documents to the members of staff at the 

Department of Mechanical Engineering who conduct research methods classes. This 

was done to establish the validity of the questions asked to the respondents. The 

findings from the respondents compelled him to revisit the questionnaire content for 

distribution to the focus group members. 

Reliability on the other hand refers to the "consistency of a research procedure or 

instrument" In other words, it is the degree of consistency demonstrated in the study. 

Thus, reliability implies stability or dependability of an instrument or procedure in 

order to obtain the same information. This is in agreement with Kahn (1986) who 

asserts that whatever is done should be done consistently. In this study the researcher 

pre-practiced focus group discussion and interview methods with different individuals 

-
to see whether the key questions could easily be understood and bring useful answers. 

The consistency of the information gathered from the pilot study confirmed the 

validity and reliability of the research tool for data collection. 
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3.4.4 Calculation of the reliability index using the reliability index formula (Dr. 

J. A. Korbs University of Jos): 

To calculate the reliability index (K.R-20), data was entered into the table below. 

Question -

Staff member 1 2 3 4 Total score 

A 1 1 1 1 4 
B 1 1 1 1 4 
c 1 1 1 1 4 
D 1 1 0 1 3 
E 0 1 1 1 3 
No.of 1 s 4 5 4 5 18 
Proportion 415 515 415 515 
passed 

Calculation of p and q 

Question 
Staff member 1 2 3 4 
No.of 1 s 4 5 4 5 
proportion who 0.8 1 0.8 1 
agreed (p) 
proportion who did 0.2 0 0.2 0 
not agree ( q) 
pxq 0.16 0 0.16 0 

Reliability index is calculated using the formula: 

rKR20 = (_ k ) (1 _ Lpg ) \k -1 02 
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Where; 

~ rKR2o is the Kuder-Richardson formula 20 

~ k is the total number of questions asked. 

~ ~ indicates a summation. 

~ p is the proportion of the test takers who agreed 

~ q is the proportion of test takers who did not agree. 

~ cr2 is the variation of the entire test 

The study administered 4-item questionnaire test to 5 staff members at the department 

of mechanical engineering KYU. 

i) LPq = 0.32 

ii) For a population of 4,4,4,3 and 3 

iii) The mean(µ) = 4.6 

iv) The variance ( cr2) = 1.24 

v) Population number (k) = 4 

rKR2o = [4/4-11 x [1-(0.32/1.24)1 

= 1.33 x 0.742 

= 0.98 

This value indicates the reliability of the questionnaire documents since it is close to 

1, the measure of perfect reliability. 
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3.5 Procedure of data collection 

Data collection was carried out during the following action research steps: Situation 

analysis, future workshop, Implementation, data analysis and report writing. The data 

collected from the situation analysis and future workshop enabled the researcher with 

the focus group to develop a purpose for the study which was implemented by: 

i) Identifying and recording information about the existing tools and machinery 

from inventory documentation; 

. 
ii) Selecting and arranging the functioning equipment for practice; 

iii) Observing the students' performance during practical sessions; 

iv) Analyzing the workplace performance of the students during maintenance of 

systems; using the workplace analysis template; 

v) Issuing questionnaire documents to the stakeholders during industrial training 

of the students; 

vi) Photographing, recording the gathered information in log books and computers. 

Consequent future workshops were held after feedback information from the work 

place to establish a follow up strategy on the progress of the students. An evaluation 

was carried out during data analysis. 

3.6 Data presentation and interpretation 

The collected data was: Sorted to sieve out irrelevant information, retain what is 

useful, the retained information was grouped according to the similarity of character, 

the groups were coded for identification, the codes were ranked to establish the 

outstanding findings, and the highest ranking information was then evaluated. 
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3.7 Chapter Summary 

This chapter discussed the methods and instruments used by the researcher during the 

implementation of the study. The researcher applied the action research design to 

collect data from a sample of sixty six respondents using ICT equipment and 

interview guide questionnaire documents. The methods presented in this chapter were 

used to generate the findings of the study according to the specific objectives in the 

next chapter. 
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CHAPTER FOUR 

IMPLEMENTATION OF THE PLANNED ACTIONS, FINDINGS AND 

EVALUATION 

4.1 Introduction 

This chapter revealed a two way activity which involved the implementation of the 

planned actions with the help of the principles of the models in Refrigeration 

Engineering trade and the evaluation of the actions taken to generate findings using 

the methodology of data collection. It presents the researcher's work process 

observation, description and critical reflections arranged according to the specific 

objectives of the study. The results of the activities carried out are presented 

supported by scholarly information. 

4.2 Planned actions 

The planned actions that provided the solutions to address the challenges associated 

with teaching and learning resources (appendix I), corresponded to the suggested 

practical skills acquisition strategies to be implemented by the study. These actions 

were prepared during the future workshop from which the teaching and learning 

resources emerged as the highest ranking problem that required immediate attention 

(Table 1.2). The teaching and learning resources were composed of: the inadequacy of 

tools, machinery and materials and the availability of the learning space for practical 

lessons (Table 1.1). The actions were written and arranged according to the specific 

objectives of the study. 
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4.2.1 Action to solve the challenges in the existing teaching and learning process 

in the Refrigeration and Air conditioning programme at Kyambogo University 

The researcher with the students were to carry out a stock taking exercise to produce 

documents with a maintenance plan for the available equipment tools and machinery. 

The practical learning area was to be identified for the training of students during 

practical lessons conducted within the learning period. The Department management 

was to procure for more learning materials through the University administration 

required for practical lessons. The period allocation on the study time table was to be 

adjusted to provide for adequate study time during practical and theory lessons. 

4.2.2 Action to implement the practical skills acquisition strategies for the 

students of Refrigeration and Air conditioning programme at Kyambogo 

University 

The researcher was to exercise the holistic method of learning during the study period. 

The researcher with the students were to organize field trips for the students to access 

the expected equipment at the world of work. The researcher was to take the students 

to RAC companies to carry out workplace learning. The researcher with the students 

were to incorporate health and safety measures within the working areas and the 

learning space. 
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4.2.3 Action to evaluate the implementation of the practical skills acquisition 

strategies for Refrigeration and Air conditioning students at Kyambogo 

University 

The researcher was to develop assessment sheets, personal reflective logs, and 

reflective logs for the students, questionnaires to the focus group and analyze job card 

documents. 

4.3 Implementation 

This section contains the activities involved in executing the planned actions of the 

study according to the corresponding specific objectives. 

4.3.1 Solving the challenges in the existing teaching and learning process in the 

Refrigeration and Air conditioning courses at Kyambogo University 

The researcher guided the students of Technical Diploma in Refrigeration and Air­

conditioning to the miscellaneous equipment store and showed them the available 

tools and machinery that were mixed up with those of other sections in the 

department. It was a challenge identifying the refrigeration system equipment some of 

which were non- functional, due to the on- going process of renovation of structures 

at the Department. It was realized that there was no equipment inventory and the 

room was not organized as expected. 

A stock taking exercise on the available equipment was carried out to establish what 

was available and could be used for the practical demonstration lessons. The 

researcher allocated different roles to the students that involved; sorting out of 

refrigeration systems tools and equipment, recording the specification of the items on 
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a record sheet, quantifying the items which exceeded one unit and storing the 

identified items in defined allocations. Consequently, an interim list of equipment was 

developed. 

A learning space was secured in room 05 of the classroom block. The students 

together with the researcher transferred two air-conditioning units and a domestic 

refrigerator to the secured learning space. The department administration secured the 

heat transfer laboratory which was to be used by the students for practical lessons. 

The collection of tools and arrangement of equipment was witnessed by the principal 

academic supervisor of the study. The previous transfer of tools and equipment 

resulted into loss of items through theft and carelessness by the participants. A talk to 

the students about the required discipline and integrity during the exercise was 

delivered by the researcher who also took extra care in the identification of equipment 

and transfer of material to the Heat transfer laboratory. The department did not have 

any documentation of what was there; the researcher ensured that university property 

was safe and not lost or damaged. 

The researcher through the head of department and head of industrial training 

requested for Refrigeration and Air conditioning training material which were 

procured, received then delivered to the department store. 

The researcher co-ordinated with the Department timetable master adjusted and 

printed the study timetable with equal distribution of 2hours practical and 2hours 

theory on request by the researcher for the Refrigeration and Air conditioning class 

periods. 
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Table 4.1: Equipment inventory for. the Refrigeration and Air conditioning 

Laboratory 

EQUIPMENT/TOOL DESCRIPTION UNIT OUANTITY 
Trainine: models 
• Car air conditioning traininl! model 1 1 
• Refrigerant air conditioninl! unit 1 2 
• Recovery unit 1 3 
• Central air conditioninl! model 1 1 
• Industrial air conditioninl! model 1 1 
• Modified heat exchanl!e demonstration system 1 1 
• heat exchange demonstration system 1 1 
• Window air conditioning system 1 3 
• All season air conditioning systelJl 1 1 
Tools boxes 
Refrigeration toolbox 
• Master refract meter 1 1 
• Halogen leak detector 1 1 
• Pipe bending kit 1 1 
• Slink hygrometer 1 2 
• Wire brush 1 5 
• Flaring and swaging kit 1 3 
• Electro-thermo thermometer 1 1 
• Oil box with bottles charging facility for 1 2 
R6000A 
• Gasket 1 1 
• Re-usable test adapter 1 1 
• Wire brush 1 5 
• Digital optical tachometer 1 1 
• Infra-red thermometer or temperature !!Un 1 1 
• Vacuum gauge 1 2 
• Manifold digital gauge 1 4 
• Fin tool 1 1 
• Gas cylinders 1 8 
Mechanical toolbox 
• Rimmed spanner 1 1 
• Drillinl! bits 1 5 
• Minus and star screws 1 2 
• Soldering gun 1 2 
• Ratchet spanner 1 2 
• Allen key 1 4 
Specimen 
Refrigerator 1 1 
Split Air conditioner 1 1 
Window Air conditioner 1 1 
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Consumable material 
• Refrigerant Gas cylinders 1 10 
• Copper pipes 1 5 
• Brazing rods 1 1 
Non consumables 
Furniture 
• Learning desks with no learning board 1 4 
• Work bench 1 3 

Table 4.2: Requirements for practical lessons in Refrigeration and Air 

conditioning 2017 

NO ITEM SPECIFICATION QTY RATE AMOUNT 
(UGX) 

1 RERIGERANT 134A 1 Cyl 500,000/= 500,000/= 

2 REFRIGERANT 404A 1 Cly 600,0001= 600,0001= 

3 MANFOLD 4 Pcs 500,0001= 2,000,000/= 
GAUGE.RI 34A,R404A 

4 BRAZING KIT 4 Pcs 300,000/= 1,200,000/= 

5 BRAZING ROD 1 Pkt 50,000/= 50,0001= 

6 SPLIT AIR-CONDITIONER I Unit 1,500,000/= 1,500,000/= 

TOTAL 5,850,000/= 



DAY 

MON 

TUE 

WED 

THUR 

FRI 

SAT 

I FIRST DRAFT I 
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Table 4.3: Teaching time table before action 

KY AMBOGO UNIVERSITY 
FACULTY OF ENGINEERING 

DEPT: MECHANICAL & PRODUCTION ENGINEERING 
PROGRAME: 
OD RAE/I 

FULL TIME fDA]') PROGRAMME 

8.00 - 9.00 9.00-10.00 10.00 - 11.00 

a.m a.m a.m 

TDEM 1102 TDME 1104 
NHT (TR/WG/KD) 

I 

CR4.l/R6 DLR (8,9,10) 

TDEM 1102P 
(KB) 

CL 

TDRA 1101 
(MJ) 

SL 

TDRA 1101-P 
(MJ/PO) 

RL 

TDRA, 11011-P'r"' ~ 

TDME 1103 
(KR/KDV) 

SL 

11.00 - 12.00 

a.m .m 

TDEM 1101 

(ZMN/NHT/KZY) 

CR3.4 

(MJ/!'Q) ,, ___..~~----.......;.... 

2.00 - 3.00 

,,m 

llL 

u II TDME 1101 
BM/WJ 

RI 

N 

SEMESTER: 
ONE 

3.00 
4.00 

.m 

C II TDEM1101 

(ZMN/NHT/KZY) 

CR3.4 

H 

TDEMJ 101 

(Nt-rr/J(ZY/ZMN) -. 
CR4.l/3.4 

DME 1l2 
c:r-RIWdMb&©f ~ 

~ 

REO 

TDEM 11'01 
(Z~INHT/I@') 

CR.f.1(3.4 

TDEM 1102 

{KI-JN/IFLfMUD/KB) 

CR4.l/R6-

TDii M. rfo£p ·~ ., ,, 
(KfiN1i:PY'1MUbt:{cB) 
CL 

R6 

IOI -

. TQME 1103· P 
{IdvKpV) 

AML 



KEY ABBREVIATIONS 

A: COURSES 

TDEM 110 I= Engineering Maths I 

TDEM 1102 =Introduction to Computer Science 

TOME 1103 =Mechanical Engineering Science 

TOME 1104 =Engineering Drawing I 

TORA 111 =Principle of Refrigeration Systems 

TOME 1101 Business Communication for Technicians 
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B: ACADEMIC STAFF 

KR = KAYIWARoy 

BM = BALINTUUMYE Micheal 
MJ = MWESIGWA Joseph 
KDV = KIMERA David 
WG = WANGI Godfrey 
TR = TUSIIME 
Robert 

KD = KINTU Denis 
WJ = WETTAKA Justin 
NHT = NASUUNA Harriet 
MUD = · MUGERWA 
Dickson 
KHN = KAY ANJA Hannington 
ZMN = ZZIGWA 
Marvin 

'CHN/C/ANS 

PO= ODUPaul 

KB= KIKOYO Ben 
IPL = IRUMBA Paul 

D:ROOMILAB 

CL = Computer 
Lab 
DLR (8,9,10) = Drawing Lecture Rooms 
(8,9,10) 
RL = Refrigeration Lab 
SL = Steam Lab 
CR 2.2 = Civil Lecture Room.22 

CR 2.3 = Civil Lecture Room.2.3 

RDINARY DIPL~MA IN REF AND AIR 
CONDITIONI G ENGINEERING 

'(1 5 YEAR) 
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Figure 4.1: Preparation of the learning space 

4.3.2 Implementation of the practical skills acquisition strategies for the students 

of Refrigeration and Air conditioning program at Kyambogo University 

The students carried out preventive and corrective maintenance activities on Air 

conditioning systems around Kampala city. 

The collaboration of the researcher with the world of work focus group members 

enabled five students of TDRA were taken by Masembe Refrigeration Systems 

Company to JCRC - Lubowa a medical research center to practice workplace learning 

on refrigerators and air-conditioners which required service and repair. The students 

carried out the work as instructed and monitored by the researcher (figure 4.2). A 
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group of five students were taken to Thermo-cool Air-conditioning Company to be 

monitored by the technician 

Furthermore, the researcher took students to Kazi logistics to conduct a field work 

study about the various Refrigeration system industrial applications. Some students 

were also taken to other working stations controlled by the focus group RAC 

companies during the preceding days. A planned trip to Nile Breweries Jinja failed 

due to the incompatibility of the institution and the industrial programs. 

The current study curriculum is not competence based to directly transform the 

students into employable products. The researcher mobilised students to collect three 

refrigerator/freezer systems, three Air conditioning units by collaboration with clients 

around the University for use during the learning process. Using the available training 

modules and tools, he was able to practice the learner centered holistic method of 

teaching. Students were able to learn by trouble shooting faults then repair the units 

with the available material supplied by the clients. The students were then required to 

develop notes on the activities carried out, research to get additional information on 

the problem at hand, then present the content in class with guidance by the researcher. 

The assignments to the students were based on a research format from the given task 

followed by presentations and formation of study notes by the students with guidance 

from the researcher. 

The students at the work places were provided with, helmets, overalls, safety shoes 

and nose masks during the working periods whereas those at the University premises 

bought their own protective gear for the practical working periods. The department 

administration provided the heat transfer laboratory with two fire extinguishers as a 
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safety measure together with instructions for the technician. More teaching and 

learning resources were accessed by the students during the work place learning 

exercise. 



!9 
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4.3.3 Evaluating the implementation of practical skills acquisition strategies for 

the students of Refrigeration and Air conditioning programme at Kyambogo 

University 

The researcher developed assessment sheets for use by the supervisors at the work 

place. They contained information about the variation of performance parameters 

(attendance, discipline, safety, attitude, innovation and problem solving) with time. 

The data about the performance of the students was recorded on a weekly basis for 

three months. The researcher with the students compiled reflective logs that were 

composed of a given task, the ideal situation and the reflection. The reflection was the 

triangulation point between an observation and the action carried out. The supervisors 

at the workplace issued job card documents in form of troubleshooting, repair and 

service forms for particular tasks performed by the students. The comments by the 

clients depicted the progress of the learning method. 

4.4 Findings from the implementation stage 

4.4.1 Solving the challenges in the existing teaching and learning process in the 

Refrigeration and Air conditioning courses at Kyambogo University 

The researcher with the students developed a well descriptive inventory on what is 

owned by the heat transfer laboratory at the department as one of the major outputs of 

this research work. The students were able to carry out demonstrative practical 

lessons that were part of the assessment test and examination. The heat transfer 

laboratory was used for in-house industrial training of departmental students in the 

period of June to August 2017.Learning materials procured through the department 
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administration were used to service and repair Air conditioning systems at the school 

of management and the administration block during the in-house training period. 

Practical lessons were allocated equal time with the theory lessons. Since the theory 

lesson is carried out holistically, there is an improvement in skills development for the 

students and hence a higher chance of employability. 

4.4.2 Implementing the practical skills acquisition strategies for the students of 

Refrigeration and Air conditioning program at Kyambogo University 

The holistic method of learning which is; a method of training the mind the heart and 

the hand, trained students in research methods by enabling them to acquire knowledge 

from various sources without waiting for the handout of the lecturers. The information 

collected was objective and matched with the on-going changing technology. The 

academic performance of the students improved due to the participatory nature of the 

learning method. 

Field trips for the students were organized through a collaboration relationship with 

the visited industry. This resulted into the casual employment of two final year 

students industry, an indication that there was improved trust in KYU graduates of 

Refrigeration and Air conditioning for employment. 

During workplace learning, the students were able to prove their ability to the 

employers at the industry by executing assigned tasks within the appropriate period. 

This resulted into the employment of two students by Thermo cool U Ltd, 

employment of two students by Masembe Refrigeration Systems. Two students 

started a private workshop. Due to the incorporated health and safety measures, there 

was no case of accident or health infection during the working period. 
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4.4.3 Evaluating the implementation of the practical skills acquisition strategies 

for the Refrigeration and Air conditioning programme at Kyambogo University 

Development of assessment sheets 

The study utilized the industrial training assessment sheets (Document 3) to evaluate 

the performance of 30 TORA I students for a period of two months during industrial 

training. The assessment was carried out at intervals of two weeks during the training 

period during the recess term on the University calendar. The areas of assessment 

included: Attendance, Discipline with safety, Work performance, Innovation, Time 

management and Practical skills acquisition. The performance in these areas was 

graded according to very good, good, and satisfactory levels which earned a score that 

was totaled to 100% for a particular student. 
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Figure 4.3: Performance of the number of students against time during 

industrial training. 
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The findings in fig 4.3 indicate that there was a progressive improvement m 

performance of the students which increased in number over the training period while 

the poor performance decreased. The blue bars indicate the performance of 25 

students in the range of (50%-70%) which was high at the beginning of the training 

period but steadily decreased to only four at the end of the training. The green bars 

indicate that no student performed in the range of (80%-90%) at the beginning of the 

training but increased to 10 students at the end of the training period. The 

performance of the students improved progressively during the training period. 

Development of reflective logs on the 30 students by the researcher during 

Industrial training 

The researcher utilized the industrial training period assessment to develop reflective 

logs (Document 2) on the general remark on the performance of 30 TDRA 1 students 

during industrial training. The analysis was carried out at intervals of two weeks 

during the training period. The reflection corresponded to a value were students 

scored: Satisfactory performance (50%-70%), good performance (70%-80%) and 

excellent performance (80%-90%).The key indicators of the various performances 

included; Attendance, performance, time management, innovation, discipline and 

practical skills as indicated in (Appendices). 
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Figure 4. 4: Researcher's reflection on the performance of the number of students 

with time during the industrial training period 

Figure 4.4 indicates the researcher's reflection; the green bar indicates a progressive 

improvement in performance of the students (80%-90%) increased in number from 4 

to22 over the training period while the poor performance decreased from 20 to 3 

students. Twenty two students were performing very well at the end of the training as 

compared to the twenty at the beginning of the training. The statistics show that; there 

were practical skills acquired during the teaching and learning process to be applied at 

the workplace. This is the main characteristic requirement for the employability of the 

students. 

Development of record sheets for the 10 students at the world of work 

The researcher utilized the work place learning period to develop supervisor's record 

sheets for the performance of 10 TDRAl sample students at Thermo cool Uganda and 

Masembe refrigeration systems. The analysis was carried out at intervals of one 

month during the learning period. The supervisor's remarks were grouped according 
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to a grade value scored by the students. Satisfactory performance (50%~70%), good 

performance (70%-80%) and excellent performance (80%-90%), were the group 

range grades from the student's performance. 
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Figure 4.5: Supervisor's remarks on the performance of number of students with 

time during workplace learning 

Figure 4.5 indicates that the number of students who performed in the range (brown 

bar 70%-80%) did not change much. By the end of the training period, four students 

were performing very well compared to only one at the beginning of the training 

Analysis of job card documents 

The researcher utilized the work process analysis tool during workplace learning 

period to develop job card (Document!) content documents for the performance of IO 

TDRA I sample students at Thermo cool Uganda and Masembe refrigeration systems. 

The analysis was carried out at intervals of one month during the learning period. The 

client's remarks were grouped according to a grade value of satisfactory performance 

(50%-70%), good performance (70%-80%) and excellent performance (80%-90%). 
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Figure 4. 6: Client's remarks on the performance of the number students with 

time during workplace learning 

The job card contained rows corresponding to the sections analyzed on the equipment 

under study, crossed by aspects of; Method carried out, result obtained, standard 

expected and the remark on the outcome. The general remark by the technician 

depicts the success of the analysis and approved by the client. By the end of the 

training period, the client's attitude on the student's performance had changed. Four 

students were scoring excellent marks as compared to only one at the beginning of the 

training. 

Development of questionnaires to the focus group 

The researcher developed questionnaire documents to assess the attitude of the 

employer on the student during the implementation period (Appendix V). He required 

knowing whether the students were confident to be employed after the skills 

acquisition exercise. The assessment was carried out within a period of Eight months 
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at intervals of two months on twenty workers who included: Two Directors from 

Masembe Refrigeration systems and Thermo cool U Ltd, Six supervisors and twelve 

workers at the employer's premises were issued with the documents for responses. 

The results obtained were recorded in tables 4.5 to 4.8 . 

4.4.3.1 Findings from the employer about the practical performance of the 

students 

Table 4.5: Are the students from the institution practically good? 

Resoonses Frequency Percentage 

YES 3 15 

NO 15 75 

NOT SURE 2 10 

TOTAL 20 100 

Table 4.6: Are the students from the institution acquiring the practical skills? 

Responses Frequency Percentage 

YES 10 50 

NO 9 45 

NOT SURE 1 5 

-

TOTAL 20 100 
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Table 4.7: Have the students from the institution solved some practical problems? 

Responses Freouencv Percentae:e 

YES 13 65 

NO 6 30 

NOT SURE 1 5 

TOTAL 20 . 100 

Table 4.8: Can students from the institution be employed? 

Responses Freouencv Percenta2e 

YES 17 85 

NO 3 15 

NOT SURE 0 0 

TOTAL 20 100 
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Figure 4. 7: Number of employer's response with time on the practical 

performance of the students during workplace learning 

Figure 4. 7 indicates the number of employers who believed that the students are 

practically good increased from 3 to 17 by the end of the training period. It also 

indicates that the rise in the practical performance of the students. It further indicates 

the 1 S students who were performing poorly at the beginning of the training, 

decreased to 3 by the end of training period. The information collected from the 

employer's general remark, researcher's reflective log, student's record sheet 

indicated improved performance of the students at the world of work to troubleshoot, 

repair and service Refrigeration and Air-conditioning equipment during maintenance. 
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4.4.3.2 Findings about the student's -attitude on practical performance at the 

world of work 

The researcher developed questionnaire documents to assess the attitude of the 

student during the implementation period. The key aspects to determine the attitude of 

the students included; time management, dressing code, equipment handling, ability 

to execute given tasks, customer care and confidence at work. He required knowing 

whether the students were confident of employment after the skills acquisition 

exercise. The assessment was carried out a period of Eight months at intervals of two 

months for on the ten students who participated in workplace learning. The results 

obtained were recorded in tables 4.9 to 4.12. 

Table 4.9: Have you acquired practical skills? 

Responses Frequency Percentage 
YES 1 10 
NO 8 80 
NOT SURE 1 10 

TOTAL 10 100 

Table 4.10: Are you acquiring practical skills? 

Responses Frequency Percentage 

YES 6 60 
NO 3 30 
NOT SURE 1 10 
TOTAL 10 100 
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Table 4.11: Have you solved some practical problems? 

Responses Frequency Percentage 
YES 7 70 
NO 2 20 
NOT SURE 1 10 
TOTAL 10 100 

Table 4.12: Can you be employed to maintain Refrigeration and Air conditioning 

systems? 

Responses Frequency Percentage 
YES 8 80 
NO 2 20 
NOT SURE 0 0 
TOTAL 10 100 
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The results in figure 4.8 indicates that; 8 students who were not practically good at the 

beginning of the training. This gradually decreased to 2 by the end of the training 

showing that the students were ready for employment. This indicates a success in the 

establishment of the employability strategies by the study. 
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Document 1 Job card maintenance template 

MASEMBE REFRIGERATION SYSTEMS 

Specialists in: Refrigerators, Air Conditioners, Cold Rooms & Electrical Appliance 
Repairs 

Jl.fob:+256772408512 
: 

+256704601553 

e.masemberefrigeration480@gmail.com 

EQUIPMENT -80°C FREEZERS 
MODEL/SERIAL NUMBER 720/817083-996 to 720/817083-1003 
TYPE OF SERVICE PREVENTIVE MAINTANANCE SERVICE 
FAULT NONE 
DATE OF SERVICE 12TH/08/2017 

NEXT DATE OF SERVICE 12T11/12/2017 
CLIENT CWRU -C/O JCRC 
ENGINEER/TECHNICIANS NAKA YEN GA RA TIF A/LUBANGA ERIC 

Service and maintenance Chart 

Section of Analysis Method Result Standard Remark/ Activity 
Unit 

Energy Supply Continuity Continuous Cleaning of electric 
test and electronic system 

Control " Continuous Check of 
thermostat/press stats 
with calibration 

Regulation " Continuous Check of solenoid 
valves 

Load " Continuous Check of fans and 
comoressors 

Structure Condenser Unit Observation Clean Clean Cleanine of XHS 
Evaporator Unit " Clean Clean Cleaning of XHS 

Body Frame work Component Firm Firm Check of structural 
Test unit. 

Refrigeration Condenser pressure/ Gauge Test O.K 15 Bars Refrigerant state 
system And temperatures. check. 

Evaporator pressure/ " O.K 0.5 Bars Refrigerant state 
And temperatures. check. 
Cabin temperature O.K -8ouc Calibration 

Notes The units are functioning well Engineer/Technician ... 

Client ............... . .... .. 
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Document 2 Reflective log 

Date Task Observation Ideal situation Reflection 

-

General 
remark 
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Document 3 Industrial training assessment sheet 
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4.5 Evaluation of the implementation of the established practical skills 

acquisition Strategies 

During the future workshop held on 17Th/O 1/201 7, the focus group identified 

challenges during the teaching and learning process. Through the pairwise ranking 

method (Page 6), the teaching and learning resources" emerged as the challenge that 

required immediate address from which solutions were suggested. The focus group 

members developed an action plan (Appendix I) in which the proposed actions 

co1Tesponded to a particular strategy. This study therefore established eight practical 

skills acquisition strategies as a general outcome, to be adapted by the RAC 

programme at KYU during the teaching and learning process which requires the 

involvement of the focus group. The researcher observed the contribution to the 

success of each strategy in accomplishing the objectives of the study. These strategies 

include: 

Equipment handling: This is not yet working well since the University 

administration has not recruited a permanent technician for the heat transfer 

laboratory. 

Learning space: The space for practical and theory learning has been provided by the 

administration after the renovation exercise. 

Learning materials: The researcher has requested through department administration 

the provision of instruction materials. These will be acquired through the normal 

procurement process. 
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Adequate practical lesson time: This has been established by the timetable master at 

the department. There is equal distribution of knowledge and skills acquisition. 

Holistic learning method: The researcher is trying to adapt this method of learning 

but it demands for a lot of learning and instructional material. 

Field trips: The field trips are to be implemented by the researcher and students 

through the administration. This is influenced by the bureaucracy system of the 

University. 

Workplace learning: This strategy is adequate and has worked well but the 

availability of the learning area is still a challenge. 

Health and safety: There needs to be a chapter of this strategy incorporated into the 

teaching curriculum and implemented during learning period. 

4.6 Chapter summary 

This chapter presented the researchers work process. It is within the action stage of 

the Action Research model where planned activities of: To solving the challenges in 

the existing teaching and learning process in the Refrigeration and Air conditioning 

courses at Kyambogo University, establishing practical skills acquisition strategies, 

implementing the practical skills acquisition strategies for the students of 

Refrigeration and Air conditioning program at Kyambogo University and evaluating 

the implementation of the practical skills acquisition strategies. The establishment of 

an equipped heat transfer laboratory and workshop learning were the most significant 

strategies of the study that influenced the improved practical performance and the 
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employment of four students. The results of the implementation activities in this 

chapter were discussed in the next chapter. 
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CHAPTER FIVE 

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

The established practical skills acquisition strategies implemented by the study in 

chapter four were strengthened and maintained by the suggestions of this chapter 

which contains the reflections realised from the findings of the study. It is composed 

of the triangulation of the observation and result variations as the reflection of the 

researcher arranged in themes according to the specific objectives of the study. 

5.2 Challenges in the existing teaching and learning process in the Refrigeration 

and Air conditioning courses at Kyambogo University 

These have been discussed according to the following themes: 

5.2.1 Tools and Equipment 

Orientation programs by employers at the world of work normally start with the new 

employee's knowledge and understanding of tools and equipment. At the institution, 

tools handling is a discipline which must be introduced to students as soon as they 

start the skills training period. They must be aware of what they are, how to use them, 

clean them, and store them. Figure 4.3 shows how these areas have been evaluated 

during the industrial training period. There is a cost implication in case the tools are 

damaged or lost. The process must be clearly indicated on the teaching program of the 

teacher. The equipment has a significant bearing on the cost of the learning process 

and its management can influence the proper acquisition of knowledge and skills. 
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On 27th Feb/ 2017, the students participated in the installation of two Air-conditioners 

brought in from Thermo cool Uganda limited. They were taken through the 

installation procedure by the technician. Tools such as; drill machine, spirit level, 

reamer, rivet gun, temperature gun, were not known by all the students. Hence the 

researcher had to go at length to explain and illustrate the tool handling methods. The 

institution had adequate equipment which was not known by the students as well as 

the technician. This study has been useful since it exposed what is available and how 

it can be maintained. 

The researcher observed that, the students lacked extensive knowledge on the 

equipment and tools used during installation adequate tools and machinery at the 

training institution so as to prepare the students for the workplace. The action of 

identification and maintenance of available equipment came in timely for the teaching 

and learning process. The researcher proposes that: the technician should continue to 

take some of our students to the work place for practical learning so as to be familiar 

with equipment handling. 

The student's record sheets during industrial training show proper handling of 

available tools and equipment without damage or loss. The researcher also strongly 

believes that there should have been an organized way of storing the equipment and 

an inventory document developed before transfer of equipment. 

5.2.2 Co-ordination 

Employers at the world of work expect to see workers who can effectively co-ordinate 

their responsibilities as assigned. This is a requirement between the various stake 

holders of the teaching and learning process and necessary during the implementation 
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of a study curriculum. An effective learning process will be fully operational if there 

is continuous information flow between the different persons who teach and 

administer the students as well as those who will eventually employ them after 

graduation. 

There was very minimal interaction between the students themselves, the lecturer, the 

technician, the administration and the world of work at the commencement of this 

study. The learning process was based on individual obligation and not an avenue for 

interdependency between the participants in the learning process. 

The strategies established during this study have inevitably enabled the students to co­

ordinate with themselves and the other members of the focus group in order for them 

to achieve the required objectives of the study. Inventory control involves the 

coordinating of materials availability, controlling, utilization and procuring of 

materials. Inventory control is the direction of activities with the purpose of getting 

the right inventory in the right place at the right time and in the right quantity. It is 

directly linked to production function of any organization which implies that the 

inventory management system operated will affect the profitability of an organization 

directly and indirectly (Alm, 2000). Kyambogo University is still lacking inventory 

management for air conditioning equipment. It was amazing to realize that, the 

department of Mechanical had no inventory for equipment available. This is why the 

researcher together with the students developed a well descriptive inventory on what 

is owned by the heat transfer laboratory at the department as one of the major outputs 

of this research work. This must be a practice cutting across other sections that handle 

the Refrigeration and Air conditioning students. 
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5.2.3 Discipline 

The profession of engineering is defined by legal and ethical obligations, and 

engineers need to understand the regulations and principles governing their work to 

effectively serve the public. Ethical decision making introduces students to the 

complex concepts underpinning ethical behavior in the workplace. 

During the repair of domestic refrigeration system at Bunga, the system was worked 

on at the client's home where the students were able to witness the challenges faced 

by the technicians at the workplace. The students must acquire knowledge on 

workplace dynamics during the learning period to find out about the expected conduct 

between themselves and the clients. Clients are sometimes not hospitable to the 

workers as some students lack proper working behavior. Many of the students 

admitted to the institution come in with different forms of behavior. The conduct of 

some of the students leaves a lot to be desired at a stage where they are expected to be 

self-driven. The researcher lost a lot of demonstration tools and instruments in a bid to 

expose his students to practical activities. This compels many practical instructors to 

limit the extent and willingness of practical teaching. The official communication 

language of English during study time is sometimes abused. The students undergoing 

industrial training at the University Department of Mechanical Engineering were 

exposed to the available tools and machinery as they arranged the laboratory. The 

researcher observed that, some of the students were involved in theft on the available 

tools and equipment. This was a big setback on the researcher's motive to train the 

learners. On 23rd Feb/ 2017, the students were taken to Mulago Tuberculosis clinic 

where the researcher has a service and maintenance contract. Complaints from the 

clients about the students conduct affected the work progress. 
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The researcher suggests that, stringent measures be put in place as guidelines for 

proper conduct of students. The subject of professional Ethics and Integrity of the 

students must be emphasized in the learning process. The lack of proper behavior 

characteristics cost the researcher a service contract with Ebenezer Clinical 

Laboratory Ltd when in a similar way, as the students were un-ethical during the 

working period. The rules and conditions of work must be set by the work place 

management other than the institution management. The analysis sheet during 

industrial training has a component of discipline and shows a steady progress in the 

behavior of the students. 

During the implementation of the objectives of this study, the researcher presented 

disciplinary measures to the learners, clearly spelt out on posters visible at the 

learning environment. The discipline during training had improved at the end of the 

period. 

5.3 Implementation of practical skills acquisition strategies for the students of 

Refrigeration and Air conditioning programme at Kyambogo University 

These have been discussed under the following themes: 

5.3.1 Collaboration 

Practical skills acquisition of graduates must go hand in hand with collaboration 

activities with the world of work. The institution should have firsthand information of 

where to deliver their products after production. Some vocational institutes like NVTI 

in Jinja who have a collaborating network with the industries use this as a marketing 

strategy for the student's enrollments. The lack of collaboration between the 
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institution and the industry delayed the work place opportunity. The departmental 

administration demanded special assurance on the safety of the students hence the 

reluctance to allow the students in case of any eventualities. It required special 

permission from the university to take the students to the workplace. The study 

benefited from the lecturer and technician who were also employers and could 

influence their colleagues at the world of work. 

It was also challenging to acquire the permission and authority from the employers to 

allow trainers practice on their valuable equipment. The researcher had to stand in on 

both accounts to secure the facility for the study. 

On 61h March/ 2017, the students carried out routine preventive maintenance on air­

conditioners at JCRC - Lubowa, the researcher had challenges of explaining to the 

client how the studying students can perform the work as expected. This gap can be 

bridged by proper collaboration between the work place and the institution. The 

students then had to be accompanied throughout the process as well as guided during 

the activities. I observed that they were so much interested in actively participating at 

the work place even with minimal supervision. 

As the students continued in the service of Air-conditioners on 101
h April/20 I 7, the 

researcher allowed them to form working groups then carry out the various tasks as 

allocated to them. The researcher had to keep close supervision of the students' 

activities since the facility was within the clients' premises. 

It was a challenge to secure collaborating industries for the students by the researcher. 

Only two out of the five companies the researcher approached co-operated to have 
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students for workplace learning. The employer assumed any under-performance of the 

systems is attributed to the fact that, it was a student workforce. 

I suggest that, workplace learning requires formal arrangement between the institution 

and the work/study facility. In this case, the researcher struggles to find the 

appropriate place informally, thus the struggle with the clients. I believe that, 

extending the learning area to the workplace requires a formal position in the teaching 

and learning process structure. The institution must have a clear policy on workplace 

learning through collaboration for students to blend in easily with the work 

environment. 

5.3.2 Curriculum 

Curriculum is the way content is designed and developed. The process includes the 

structure, organization and balance of the materials. Curriculum implementation 

therefore refers to how the planned or officially designed course of study is translated 

by the teacher into a syllabus, schemes of work and lessons to be delivered to learners 

(University of Zimbabwe 1995 :9). It has been found that teachers with a solid 

understanding of the subject content are better able to teach in participatory learner 

centered manner (Miedema, 1996). 

The researcher suggests that: possible educators with desirable characteristic be 

selected for teaching and are trusted by learners (in case of in-service training). Pre­

and in-service teacher competence should cover the same core themes that are 

addressed in education and should include ample time for trainees to try out 

participatory teaching method and facilitate active learning. Competence on relevant 
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assessment method is also critical both in pre-and in-service competence (Marianne, 

2006). 

On Monday 20 February/2017, the Students were taken to Joint Clinical Research 

Center in Lubowa to participate in trouble shooting exercise of a faculty refrigeration 

system of cascade type. They were taken through the theory of the mechanism by the 

researcher. They were later guided through the exercise. 

From the researcher's point of view, troubleshooting as an activity needs to be 

included in the curriculum. The present curriculum does not address directly the 

activities in the world of work. This was also observed on 1st March/2017 when they 

participated in an incubator repair at JCRC whose control system had been damaged 

during a transfer process. They were guided in the trouble shooting exercise, 

procurement of spare part and the installation. 

The researcher also observed that the students had limited knowledge on the kind of 

appliances to be encountered in the field of application. They had assumed a practice 

on only refrigeration systems but were amazed at the extent to which the field 

demands. On 20th March/2017, the students witnessed a troubleshooting exercise for a 

faulty central Air-conditioner at Lubowa. The system was cycling off due to a 

blockage in the water system. The students quickly transferred theoretical knowledge 

to practical visibility. They appreciated the wide application of their refrigeration 

system. On 4th; May, /2017, the student's serviced coolers at wine garage. They 

performed the activity with difficulty since it was their first time to come across an 

ice-plant. 
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The curriculum needs to cover all parts of the likely applications in the field. The 

researcher had to refer to some information on the internet as a teaching tool. The 

client was convinced that, this is the most common form of learning. The teaching 

curriculum must be competence based and elaborate to clearly spell out what is the 

expected application so as to improve the performance of the graduates. 

5.3.3 Teaching and learning process 

The teaching and learning process was identified during the situation analysis as the 

main factor affecting the employability of the graduates from the institution. It is the 

implementation point of a designed curriculum to fulfill the goals of the stake holders. 

Work place learning required the holistic teaching method of the students at the place 

of work with the facilitation of the researcher. 

On 28th Feb, 2017 at Lubowa JCRC, the servicing activities continued and the 

students were familiar with the service procedures on earlier projects with the 

researcher. By this time, the basic service points on the system were familiar but the 

theory to practical transformation of the systems was required. As the learning 

process moved on swiftly, the researcher observed that the learning process should be 

carried out holistically for the craft oriented courses so as to enhance the skills 

development. 

The holistic learning method is expensive in terms of time, instruction materials while 

the learners are at the center of the process. (Challenges of workplace learning)­

During an Air-conditioning installation at JCRC - Lubowa, on 29th March/ 2017, the 

equipment and tools were availed where the students first arranged them, and then 

followed installation procedures from manuals. The researcher allowed the students to 
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learn how to interpret the instructions fr?m the manual without depending on what is 

to be told by the instructor. It took a much longer period to execute the work. The 

students then developed a report document on what had been accomplished at the end 

of the task.The supervisor must be tolerant and ready to assist during the learning 

process. 

It was also realized that, work place learning requires a lot of self-preparation of the 

supervisor as he/she executes the required duties using client's materials to have 

proper performances of the learners. The supervisor must develop a clear lesson plan 

for the activities. There should be a formal arrangement of the learning process. At the 

end of every work piece, as the servicing continued on 9th March/ 2017, a report on 

the progress of the activities had to be made. This is a requirement to the clients as 

well as the students' compilation for knowledge and skills. Knowledge on the state of 

air to be conditioned was required. 

Report making is an important part of the training which must be emphasized and its 

standards clearly availed to the students. It is the accumulative report parts that enable 

the evaluation process of the performance of the students. The holistic method of 

learning builds knowledge and theory content from the developed report. This 

practice should be emphasized during the learning periods. 

During the service and repair of an air-conditioner on 27th March/ 2017, the students 

now knew what to do during servicing. So they carried out the work without much 

instruction from the supervisor. They also took part in the purchase and installation of 

spare parts. The researcher realized that, repeating a particular task makes the students 
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grasp more and eventually become experts on that particular task. It is however 

difficult to have such work requirements on a regular basis. 

Self-discovery of the learner from given material is one way of making some one 

learn better but more costly for the supervisor and the client. This will require 

adequate material provided by the administration to the department for effective 

practical lessons. 

5.4 Evaluating the implementation of practical skilling strategies for the RAC 

students at KYU 

These have been discussed according to the following themes: 

5.4.1 Practical skills acquisition 

There was a progressive rise in the number of students who accepted that they were 

acquiring practical skills as earlier discussed in chapter four. The assessment sheets 

were administered to students on a weekly basis. These reflect a process of 

progressive addition of skills as they encountered different tasks. It is, however, 

difficult to evaluate the level of skill acquired during workplace learning where 

activities depend entirely on the available problem to be solved. The researcher 

evaluated the student's performance by singling out the frequency of a particular 

activity in the due course of the training period. This is in agreement with the theory 

of Experiential learning. Kolb (1974) asserted that effective learning is seen when a 

person progresses through a cycle of four stages: of (1) having a concrete experience 

followed by (2) observation of and reflection on that experience which leads to (3) the 
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formation of abstract concepts (analysis) and generalizations (conclusions) which are 

then ( 4) used to test hypothesis in future situations, resulting in new experiences. 

The researcher designed a format which was used during the industrial training 

period. A student was required to perform a given task repeatedly in order to perfect 

the activity within a specified period hence acquiring the targeted skill. 

Skills acquisition at the institution must follow well prepared guidelines that depend 

on the required employability competences. Practical schemes in: Design, fabrication, 

troubleshooting, servicing and repair must be prepared by the teaching staff with an 

aim, method and outcome structure. The evaluation process can then be compared to 

known skill acquisition standards. 

5.4.2 Attitude 

On 31st May/ 201 7, the researcher visited the students with their technician at 

Thermo-cool Uganda and had and interaction with the employer. The employer noted 

that the students' attitude is one of the major factors that had to be addressed so as for 

them to blend well into the workplace. He noted that they were all eager to learn and 

ready to face challenges. Some of the previous student from the same institution had 

left behind a negative image on how they viewed the workplace compared to their 

qualification. 

The remarks from the supervisor on student's reflective log show a degree of 

uncertainty about their performance at the world of work in the first days of the 

training period. Consequent remarks reveal a positive change of attitude to a position 

of confidence in the tasks allocated. This is shown by Figure 4.7 in chapter four. 
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A student must be oriented and mentored during the course of his/her study at the 

institution. The employer's state of mind is enhanced by the evidence of the student's 

willingness to work irrespective of the nature of the assignment. 

5.4.3 Confidence at the workplace 

This is a state a student acquires when he/she feels certain of executing the assigned 

tasks. Data collected from questionnaire document issued to the supervisors show a 

level of self-assurance attained when the students are encountered with different 

problems during the learning process. Students were able to carry out individual work 

schemes from different clients owning refrigerator systems. This resulted into some of 

them starting their own private workshops. The analysis in section 4.4.3.2 indicates a 

gradual increase in confidence of the student at the world of work was built during the 

training period. 

The student must be allowed to venture into the world of work individually after clear 

guidance during the course of the study time. In this way, he/she becomes familiar 

with the dynamics of the tasks a head and eventually becomes confident of the 

activities involved. The employer deeply scrutinizes the confidence level of 

candidates during interviews 

5.5 Conclusions 

After identifying the challenges in the teaching and learning process at KYU 

department of mechanical and production engineering, The researcher with the 

students developed a well descriptive inventory on what is owned by the heat transfer 

laboratory, Supervised the students during demonstrative practical lessons that were 



95 

part of the assessment test and examination hence the heat transfer laboratory was 

used for in-house industrial training of departmental students in the period of June to 

August 2017.The learning materials procured through the department administration 

were used to service and repair Air conditioning systems at the school of management 

and the administration block during the in-house training period. The practical lessons 

were allocated equal time with the theory lessons. Since the theory lesson is carried 

out holistically, there is an improvement in skills development for the students and 

hence a higher chance of employability. 

The researcher implemented the established practical skills acquisition strategies by 

applying the holistic method of learning. This has trained students in research 

methods by enabling them to acquire knowledge and skills which match with the on­

going changing technology. The academic performance of the students enhanced 

employment of two final year students to the industry. This was an indication that: 

there was improved trust in KYU graduates of Refrigeration and Air conditioning for 

employment due to the participatory nature of the learning method. The organized 

field trips for the students established a collaboration relationship with the visited 

industry resulting into the casual employment of two students. During workplace 

learning, the students were able to prove their ability to the employers at the industry. 

This resulted into the employment of two students by Thermo cool U Ltd, 

employment of two students by Masembe Refrigeration Systems and another two 

students started a private workshop . 

During the evaluation of the implementation of the practical skills acquisition 

strategies, the researcher developed assessment sheets for use by the supervisors at the 

work place which contained information about the variation of performance 
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parameters (attendance, discipline, safety, attitude, innovation and problem solving) 

with time. The data about the performance of the students was recorded on a weekly 

basis for three months. The researcher with the students compiled reflective logs that 

were composed of a given task, the ideal situation and the reflection. The reflection 

was the triangulation point between an observation and the action carried out. The 

supervisors at the workplace issued job card documents in form of troubleshooting, 

repair and service forms for particular tasks performed by the students. The comments 

by the clients depicted the progress of the learning method. The researcher finally 

collected data from the employer and students from which the confidence of the 

students for employment was confirmed. 

The researcher developed a network of the focus group as indicated in figure 5 .1.An 

inter-relationship between the focus group member positions should be developed 

with the researcher as the co-ordinator. The corresponding activities between any two 

positions are defined in the figure 5 .1 .These activities should be implemented and 

maintained for the sustainability of the established practical skills acquisition 

strategies. This will have a direct impact on the employability of the graduate · 

students. 
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5.6 Recommendations 

Practical skills of the KYU Refrigeration and Air conditioning graduates at the world 

of work will be improved if all the established practical skills acquisition strategies of . 

this study are continuously implemented to have an effective result. The outcome of 

the discussion chapter leads to the recommendations of the study. 

The future workshop method used to develop the problem statement of the study 

ranked and identified the teaching and learning resources as the short term concern 

that was addressed. This study recommends that the other concerns discussed in 

section 1.2.1 include: Administrative concerns, Post institutional concerns and 

operational concerns should be considered to improve and further enhance the skills 

acquisition process at KYU. This will have a positive influence on the image of the 

institution. 

5.6.1 Administrative recommendations 

»- The University should have a proper inventory management system for all its 

equipment in order to manage the practical courses effectively. 

»- The teaching curriculum should be revised to be competent based. This should 

be a collective effort from all the relevant stake holders. 

);>- The institution should work with the government to establish an industrial 

training policy that enables swift enrolment of students for industrial training. 



99 

~ The administration should establish stringent disciplinary measures as 

guidelines for proper conduct of students. The subject of professional Ethics 

and Integrity of the students must be emphasized in the learning process 

5.6.2 Post institutional recommendations 

~ The institution must have a clear policy on workplace learning through 

collaboration with the employers for students to blend in easily with the work 

environment. 

~ A follow up exercise of the progress of the program alumni must be carried 

out to evaluate the performance of the graduates at the world of work. 

5.6.3 Operational recommendations 

~ The institution should recruit a permanent technician to establish proper 

management strategies for the heat transfer laboratory. 

~ The workshop facility can use commercially by extending its services to 

maintain Refrigeration and Air conditioning systems around the University 

through proper advertisement methods. 

~ The holistic method of teaching can be adapted by other craft oriented 

programs at the department such as the Automotive and power engineering 

program. 

~ The students should be allowed to have venture into the world of work 

individually after clear guidance during the course of the study time. In this 

way, they will be familiar with the dynamics of the tasks a head and 
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eventually becomes confident of the activities involved. This will build their . 

confidence. 

~ Orientation of the students must be empowered with clear guidelines and 

objectives. This should be achieved with collective effort of all stake holders 

at the institution. 

~ An evaluation of skills acquisition for the students must be carried out at 

selected intervals of the study period. 
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APPENDICES 

Appendix I: Proposed Activity Plan 

ACTIVITY STRATEGIES RESPONSIBLE PERIOD 
PERSON 

Proper maintenance Stock taking and Researcher, One week 

of existing proper handling of students and 
machinery the tools technician. 

Adequate training Procure materials Administrator and One semester 

materials and cost sharing. student 

Recruitment of more Advertisement, Administrator One semester 
trained personnel Outsource suitable 

personnel 

Accessible learning Proper time tabling, Administrator and Now and 
areas Make follow up on Researcher continuous 

.f 
space allocation 

Work place learning Identify places for Student, Lecturer, One semester 
field trips and 
practice. Administrator and 

researcher 

Incorporate health Procure health and Student, Lecturer, One month 
and safety gear 

Administrator and 
safety issues researcher 

NB: For a given activity the researcher with other focused group members will use the . 

corresponding strategies to achieve the specific objectives within a given period of 

time. 
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Appendix II: Work plan 

The study is expected to take a period of not less than five months. Below is the list of 

activities to be executed during the process: 

Year Description Outcomes 

Jan-March Situation Analysis Research proposal writing 

April-May Future workshop Defining the problem statement · 

Acceptance and Approval of the 

Research proposal 

June-July Implementation Generating study data 

August Data analysis Findings 

Report writing Defending the report 

Submission 
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Appendix III: Research Budget 

ACTIVITY AMOUNT SOURCE 

Stock taking and proper handling of the 100,000 Students and 

tools researcher 

Procure materials and cost sharing 5,850,000 Administration 

Advertisement, Outsource suitable 500,000 Administration 

personnel 

Evaluation 500,000 Researcher 

Identify places for field trips and practice. 1,000,000 Administration and 

Researcher 

Procure health and safety gear 500,000 Students 

Report writing 500,000 Research 

TOTAL 8,950,000 
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Appendix IV: Table for Determining Sample Size from a Given Population 

N s N s N s N s N s 

10 10 100 80 280 162 800 260 2800 338 

15 14 110 86 290 165 850 265 3000 341 

20 19 120 92 300 169 900 269 3500 246 

25 24 130 97 320 175 950 274 4000 351 ' 

30 28 140 103 340 181 1000 278 4500 351 

35 32 150 108 360 186 1100 285 5000 357 

40 36 160 113 380 181 1200 291 6000 361 

45 40 180 118 400 196 1300 297 7000 364 

50 44 190 123 420 201 1400 302 8000 367 

55 48 200 127 440 205 1500 306 9000 368 

60 52 210 132 460 210 1600 310 10000 373 

65 56 220 136 480 214 1700 313 15000 375 

70 59 230 140 500 217 1800 317 20000 377 

75 63 240 144 550 225 1900 320 30000 379 

80 66 250 148 600 234 2000 322 40000 380 

85 70 260 152 650 242 2200 327 50000 381 

90 73 270 155 700 248 2400 331 75000 382 

95 76 270 159 750 256 2600 335 100000 384 

Note: "N" is population size 

"S" is sample size 
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......... .... ..................... .... ..... :r~·rl·· \" . ,,· ··"'V•··· .... (:':J\": ·:·~ 

. . . ~'f·· "11 ......... 1 G .· .. ~ .. r· ....... . 
.............................. ,. ...... r:· .. 
'. . . ' ... ' ' . . . ' . ' ' . ' ... ' ....... ' ......... ' ...... ' ' ..... ' ' ... ' . ·n,. ~· .. ' . '' ' ·. . .. , ..... . 

. . .. .. .. .. .. . .. .. .. .. .. .. .. . ..... : .. f:i t' . . t'. . r .... f ...... r . . T.. ., q~ .... .. 
··· .. · .... .. ··· .... · ............... 1·\ t ·J· ··c~f ....... l ..... : .. ~.I · .. .. 

J, .fo11! 1L1.l ·HI I JOJ .q11uu l'i'. II'' 'I· ,I :l. ,)}I 

HT 
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ljjiltL-· ....... ~-

A ~1 ilfN l'J<1;;. &Q.111.1-) ; 5 ?il l b.s? 'i I J\ ,")A I .-. , u .fL. Pc: 
QUESTIONNAIRE FOR THE INSTITUTION-CURREl'IT STUDENTS 

,.. What colir'Se are you doing? 

A I . ., 
. ... .. .. 1n. . ~/':'1 .. 'T-.. .OY:r/1 t 'if.\ . .k.,.,,f. ... .. r.~11,r/J.; .. '('(J.n. _.J. · ....... .. ~', h'1C}e0, 1' IJ 

r _) r 'h' ' _J . <?.!.~.11: .. . . /'}jy ..... C.~ .0.<:J.. \ ... ~ . .".~.~~ ~- r\5~1)'1.~ .. ··~J ... 
, What were your expec1a1ions whon you " '"e admitted 10 thi~i!'"' 

' . ' 0\.-'\. t.• '.. , 

. +\.~.Y!.~ .. --~X::~Jl~ ..... t\:-., ... . R..c .. h\j~ rn t" ti".' ... . · . .. AYv. <), h../_l h<:,'"'' '.) 
~f.1~~\-~ ... ~~ ... \ :-:.b. 1.~w . i. t ct: ,1 .. 1'4?~ '\ ;.l .;. ·~1 . . ::·4'-·e.\.t~Il-' .1 _-h'\)v\L 4'-il, ~01.r 

·r-'\. li ~ .... v ... I .S'tl lV-<" "-'-ti Jlt. /2.i!'f.,.,-c}ucd ·rn1-1 ""'""'( (\ . , (.(.,""'- r l 1 he , , . 1~'\t., 1 ~ · :..,, 
, Hew hes been your study programme 6eeh carried out? "" :J 

. ./~ .... f..1 .fll. .. . fu:~.: t.:>. ... (.:..-o:~e..J .. c11.c.,r: .. .. : ·~ (/. ,,·,..., .. J1v!.P1 . . P.e-:.r:·L .. . lief 
'\/-:#r.rj .b:t·,_£-f. ... :~ .. ..}?.rru. t-r.c;.~ I.. ... j?.~ . 1 .. f.t. .. i»;t.J4; ... ,,.J'fc. t.i.7n·~)'- .. i..f.,,.-,- ~ ··1.) 
lt\..l, ;~A t,j .S;N~ll..1 ~ ·vo't. \ ... Jur \...,-:Jtf 1"<";"~'~ . -

"' How do you leam? 

'

3 '1 - '.~ µ .. U'.'t.~ .~l- : ... '1:6r-:; <j ,,. .. lr. 1-h~1.•\.srt .. . . :-t::\ ... ~.cl . .J .-s.:.~( .l~f}~"J ·· ·-"~"itk 
...... o.1.\.- .. .. o~ r . . .. J ... R.:~ ~~ ":: __ ''.. .... T'":'\-.: ... ~(- r.. Cc..."1-l- t~.'(\.\c-LW ·· •· ···· .... 

;... What cl1allenges do you 1ace owing stutlying·? 

7:".~ J.'.\ .c'-t').'~ J . ~j~_?.(j .. 1~0: d.,.. .. ~)."'-~···· .. ~"' '1~ '""J ~.h.:i.. 1 .. ~· 
" :~d.-:·t'. 1 .~:::.) .. Jr.~~~.c .. ~~~.C\ l_l-.'J . .'. .. .... ..... .. . , 

-... .. ~ .. ~.~ .. ... -~1 ... .. (~:-:f.?:\:~ l.s:~ _(_J-~?. .... ::b?.CJ~\it.t~· ~ k~ . - ~~u~~- ·Jw!AJJ 

~ 

,.. Do you feel that you have acquired sorne knowledge so £a r? 

..... ¥-1!..S. .. '. .... . b .. d .. ... tk<' .. '».".':t'..t;.C.A.~J ... .. .. .............. ........ ... .. ...... ..... .. .. .. 

;, What has been well done during the study process? 

.J . ku-.1~ ·i.1.e:A.~ ... . 1h..r.i . .c .... j . t nr.cL .. ... . . 
. J.~.".) .. p.t'.t>:V .-(i' J\il..4'. ~<\..t .... • f.r.L .. ~ .. k'n.n•,v.:.1.:J ··· . l~:¥.O :~ '.{. Lp1.-<, t H ' f,.. ~,r;.i-i;, , 

' What can be done to improve the situation 1f any? 

.... \x:\ .~.r..\~H.' !.~J .... ... \~ .... ~ ~&S~?"-.~)\ .h1.1't:-. .. . :~h.r.\ . 11 .. ~ t1.. .. . 

... ~~ .... ,.c:l'.\ .h·.~).~ .. ;x.L_J ... .J~~~:-c:f.iri ~.\ µrj' . .. . ~.,,,._J .... .. ~1~~,~J~4.L*' .. ... 

... J '"J'.:'" ... \.,~ . ~'\'.\:CJ ... (..\.~ . .... . . . . . . ... . ..... . .. . . .. . . .. ... ... .... .. .... ... . ..... . .. . .. 
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QUESTIONNAIRE FOR THE INSTJTUTION-CURRENT STUDENTS 

,. Whal course are you d.01ng? 

. ...... ';';-:'./ rf.o.t~!s..L .... 1.v.1 ... .. ·f'. . ~-: . t•. : .~q . ~~ -~~ -~.1 -:t.1 .l . . . : .~1 .... ~hTb./. ... . ~'. (\::i ... C~: ..... .......... . 
. . . ~Q.~:-; ,c;:J ; .. ~~:~ .. ~: .' .. ' :~':.\ .. : ..... " ........... ...... ............ ........... ...... ..... ... .. " ... .... .. .. ..... . . 

,. What were your expectations when you were admitted to this course? 

. T. C?. ..... b.-: .t).).~;: .. .. Ct .. v.-. •. 1. d :~. ·.I'. ... :Y. .. ; .r:. ~! .... c. ~ : 71 ..•. {~:.".--::~ ... (."\ . t. l.. i .1. \. ~t :_(.~·~'. :1.j . 
t. I .. ' 1°'1 

.Q .-\ . .. <.f..~f. ;.-:1 . ";'.: . r):., .i'.1.\;~.--:i .. .<.l.Y.\.f::• _ ({. .l. .' ~.1 .. 1n~-.f.Y l :i:'·' < ~ - ~-

,. How has~A·your study programme been carried out? 

-... J .~·~~.! .. > '. :.~~ .. t~ :\ .. ~~L ...... IY. _-;.J .\ 1. ' .. c:.) .. 1 . .. P..Ci:-.1 ... c .. "1·. ~ :~~'.,~. :-~. c~ ,.,_c 

.lrx \~.~- c~ .. r. ~.1 . 1 .r ..... . J~.l.i.,\ ,r,_. ,_ s;. ~: :-:.~ .. <:.. ~- -" ~h ..... ... ... .. ......... .. ..... .. . 

·"" How do you learn? 

.. .t~~Sv.·.tv: /S.~ . , ... ::}.~-:-:t .~b. . ~ . ~ .i. .C...!ork .. !, ~ V l . .t .
1 

.. . . ~J \ .l. S .. \.:: .. ,L.l .. ;. ~>. ~::-. .. :--\ .... C\~.ts\ 

;;... What chal lenges do you face during studying? 
' 

~:-:-.~ '.r..u :~1" .... s .. ~~ .>. -~ ... .. ~~rt.':'=; . ~- \'?-:' ~-~ ':':\ ... \~L ... \ .. <::".:...t ..... J ... ·"-"' ~l g_ ~ ~!.t .. ~:: .... t.·: .·:~ . ! ::--. 11 • 
J ... :1:c( .~ . ~ .... . ~'i::.1. i.?~! . ~~ ...... ~J .1 •. v. ~ .. :'.1 •...••.. T!=.' ... - ~~.~. <~. 1 . J ! .C?-:-t.· .. s~ ~ .. ".''.. ~. ~.r 1: ~~.o:f A .s ._, . 

. {( f{(-!?_ ..... -17. ~;:1 .~ ..... ~v.~ ... . h. 0 ). ( ."t.1 .r;.. ~~( . _ .. h . (_. ( Y . !'.. \ ~ . : ... .... . 
,. Do you feel tl1a t you l1ave acquired some knowledge so far? 

,. What has been well done during the 5ludy process? 

.. . 7.?'-:-:.~-. :?. <-:.:. ,.f;...i. .~r,. ,r;.~.l.. .. ... :.(.~~ .C. . 4.:'f ~. :! .. . '. ...... ... ... .... ... .. ... ...... -.. ' ....... .... ' ... . 

-,.. What can be done to improve the situation if any? 
\ I h •. ._ ' .... .l..~Lv. r.-C ..... 1..-:'"! .~ ·:.·:Y'~ .... ... · ...... ~~ ... fj.bt .. f .. (! ..... ::f ::-.Y .. ... ~h: .~~ .. c~t-? .S . F1.:l ... Is-~ -~~ :· r·f .J 

... ·' XL~ .. L .<$!. ;.t:.C .. .. .! ~i::.~-. .~ .. ~·.'~/ ~~--~~. . . :-Pt~'~.":: ~7~ . .' ......... ' . . ' ............ ... . ........ .. 
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OUESTIO AIRE FOR THE ll~ STlTUTION.C URRENT STU OEN'fS 

, Whar course are ou d mg? 

.. Clµ_DJ.N . . .' L .. 0.l fL.t:· .. .. i/ .... Ii . .' . ~i:..J 1i>.L ;.~.HJ ·11; .l. . A.'...1) 
... ~IR :.c6\ D.11 Lcit.11:-t. G · . 

, Ho•. has ceen your Mudy ·ro9rarnme c1en carr'e<J c111? 

..... 1l. . '·\ L Jh.h:-... . .,., .1. . ~.,J.. . . f r.c J .. ,..... . 
.. ... 1 .. ~~ .... L t.: ·,~c~ . i., ~t- .L'l .. ·,J ~..\ 

,. Do you £eel tt1 I ou have acquir .d s.ome kn wli;t1.g so far? 

J....i' .. .... 

;i. VVhD has been I/, eU done. dun tht: hJr.fy process? 

(.'i) . ... t ; 

. ~ .. t '. L. .. !f.ol . J\l. . L' r'IJ, .... ! .~-. ... ) !.l ~- . ).1 (. L-. . h .11 ... 
,] { ' 

I l,,f " \ . 

:.- \.Vhar can l>e don ID 1mpro a the s1 a on ii any? 

' . ~J 

I) ,r /. ,;tY.! ... . ~dvt• ,;., .. /{...,., ... ( "" " .~ ::~ . .r. , . ~ . . ~..,_{, •. -. .. ' >I--. · 

-::-.. ... ,,, .7i AL. ' . , tJ L . D ,\ ~ - . ......... '(.l . ~ ..... j .. ·.,.J . "'" . 
·- JI . ( • ·• ..• II (• f l ' ' I I .. ! .,,. I J)J .. .. . ·• · ... "'.. . . . ,.. .. .f. 1.>-l'V.Jit:,,. '.!o .I\' .. . h. , '··· •· jl- " ),f.11 . 

k)·1~ <..1 \ \ti\-< .. ,,, .. 
• XJ l. , 
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Research Tool for the world of work 

Visiting Thermo cool Uganda 

TOPIC: KYU students in the world of work 

PURPOSE: TO study the Relevance of KYU Refrigeration and Air-conditioning 

graduates in the world of work 

Themes 

• To establish the relevance of KYU Refrigeration and Air-conditioning 

graduates in relation to work processes in the world of work. 

• To examine the impact of the graduates to the world of work (communities of 

practices) 

• To examine the challenges encountered with the internship students in the 

world of work. 

OBJECTIVES 

• To analyze the utilization of KYU Refrigeration and Air-conditioning 

graduates at the world of work 

• To determine the challenges faced by the employers after taking the graduates 

on board. 

• To establish strategies in addressing the challenges found in the graduates by 

the employers. 
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Research Questions 

•:• What does the world of work expect from the internship trainees? 

•:• Do the internees fulfill the expectations? 

•:• What significant competences have you found missing in the internees? 

•:• What are your recommendations to the Institution which train the internees? 

Research Questionnaire for the institution-Administrator 

•:• How does your staff deliver knowledge and skills? 

•:• Do the students meet their expectations? 

•:• What significant competences do your students acquire? 

•:• What are your recommendations to the industries which take upon the graduates? 
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Research Questionnaire for the employer 

•!• What does the world of work expect from the institution products? 

•!• Do the internees fulfill your expectations? 

•!• What significant competences have you found missing in the internees? 

•!• What are your recommendations to the Institution which train the internees? 

Research Questionnaire for the institution-Teaching staff 

•!• How do you deliver knowledge and skills? 

•!• Do the students meet their expectations? 
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•!• What significant competences do your students acquire? 

•!• What are your recommendations to the industries which take upon the 

graduates? 

Research Questionnaire for the institution-Technician 

•!• How do you instruct your students? 

•!• Do the students meet their expectations? 

•!• What significant competences do your students acquire? 

•!• What are your recommendations to the industries which take upon the 

graduates? 



•' 

121 

Appendix VI: Request for field tours 

KYAMBOGO UNIVERSI Y 
f'.0 . D I KYA BOOO, KAMP LJ1-UG ' 'P 

li I: 0414 -2850 1 / 58032-0 

Th D~<i.n. 
Fo lt~ of. cc nJ Need$ 
· ~·amooi;o llnivi.:r. ity 

l ; FE -rnn_JT\'. 1 JDY 

E-ma l: mechan cul@ yu. c.ug 
' ~w. Kyu . .ac.ug 

Me ·hcmical and Produ .rim E11t?i11eeri11 

111 D~ tment of Jedumical .nd 1'1 J · n Enuin~cr:i nt' nin .a pJ gramme vu Rl'fri1;eratfon 
:lll ir nd ltloning OL' 11den1s ffcrin • Diplom in R frige i 11 nnd • ir C nditi nin • 
Wt1uld like ,...., can)' u1 .. le sibilJ ty ~tudy o n the C Id Room foci li1y 1 tl ti: F· cult • f E uc;i ti 11 
;md. J ci:il \Jc ds 

We al · un..I.: ·m lhill thC' o l ~ om 1s n t m 1•or4dn cvndi'll n rhu h srntlen will 
lTQt I sh l a.nd p ~ I ' ~Q.IT}'Out the oc W} 11 puirs. 

rcr thr:n:li • 1s 10 1equ1:~1 y u l How rhc. udcm · ac-ec · rhe ol 
Room or ynur F iilr,. 

lh:u . y u 

Y ur~ r. ithfully, 

~~~ 
• \Va1mon Dr. Tuu.~ 

.-\C. H D OF 0 _p HT.Ml-: 'T 
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Appendix VII: Appointment letters for students 

22•-<1 June, 2017 

HE: LETTEH OF APPOINTMENT: MS. SHARON NAMVALO 

O .'.lr~aron, 

We refer to the interview carrit!d on 1011' M ay, 2017 ror the·po1il·tion of Trainee Techniclan. 

l\cco rrf lnely we .i1c plt!<1:.t.>ll lo Inform you that you were successfu l nnd Invite you to our Them1ocot)I 

team undw the follo'wlng t rms and conditions of service. These tcrm!i. and condit ions may vary from 

trmc to 1i1rn~ 1fopcndlng on changes in the company policies. 

Job Tit le 

Date of Cornmenc mont 

Pl;ic:e of work 

Hours of work 

You L1rc offered t ire position of Commi!>sioning Tochniclan. You r 

uutles are t ho~e containe-d rn the attached job descriptions. Both the 

posttlon c<>ntr.ict and thl~ letter ~hould be duly ~ ig n cd ofi and copied 

1·eturnC!d to the Comp~ny on or bdoro the Date of Comrncnrnmcnt. 

f\s a l ed1nici.an, you arc req uired to provld ' your own set of wo rk ing 

and Thermocool approved tools_ A !l ~ t of required looi, rJ.epends on 

yo1Jr technica l position with in the cornpany. A list of required tools is 

'1 11CJ hed. Up 1o 30% of your snlJry c.an be 111i l'hheld should you wish 

to have th!! company purcha ~e th<? required tools on your l}ehalf. The 

tools shall remain the property of Thennocool until they have bcc 11 

rully paid for from the payroll deduction pla n. 

From time to t:ime you may Ile rcquiri:-d to perform ;;ddit ion.11 du ties 

In lin wlt'1 your contf'ilcL or al ternatlvt! du es as ad\!is-ed by your 

supcrvlsor. 

Your posit ion re ports to Projects Manager. 

1•1 June, 2017 

Ugando:i 

Whereas the normal workfne hovrs arc 8 hours per day, you 111!11 b-e 

expected t.o work fo r longer than the 8 hours as the job n1ay requir~ 

from lime s.o as 10 meet the demands of the job. You will be required 

to be avalhiblc or on call 21\ hours to meet the )ob rlern;111d$. 



s lary 

Prob ation 

Confl rrnatlon 

Cun tracl period 

Leave 

Sick I.eave 

3encfits 

><pense .. 

ravel 

~rminatfon 
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Thermocool r serves the rip,h1 al any time ro vary your norm· I 

working hours, as necessa ry, in orde r to rnee t cllanging business 

needs. 

Jn t hi~ posi t Ion · you will b : receiving a m onthly sala ry (Net sa lary) 

amounting to UGX.300,000/= /\II stat ulory ta XPS and deduction s sha ll 

be made bMore p;iyrnent is n~ m1tt ed to you. Your s3lary wi ll be pai(., 

monthly in rrea rs on the last working day of each month . 

You w ill be µlaced on probation fo i a period of tl iree (3) months fro m 

the da t of 11\is appointment a li er which confirm ation will be subje ct 

to a performa1ice revie w. 

Conflrmarion of appoinl.1 ent i s d ~ p e nde nt upo n the sati sfactory 

coinpte tion of the probation period . 

Th is con trac t Is for ri period of three ycnrs from lhc da t e o f 

cornrnencemenL 

21 working days will be token i1S an nua l leav e wit hin t·he calendar 

year, after com pl _lion of your probation per iod. 

rn the event or sickr:ess w hlch rniJy necessitate your absence from 

work 10 1 a period, y~1u will be required to cont act. and in f()rm your 

superviso r. You will in <iddi tion be required to provide you r 

r.upervisor w ith a medical certlficilte on r smnption of your dut ies . 

You are enti1le<l to the following benefit s, det<iils of which are 

available to th Human Resource Depa rt rn 1~ nl: 

{a) Subsidi7. d Medical insurance, for you w ith opt ion al cove rage for 

your spouse and immediate fam ily. 

{b) NSSFGroup pension ilnd Personal Acd d nl covcr. 

Thc nnocool sha ll refuna you all tr.:iv !llinp,, hotel, ar d incidental 

e><pen5es fnctJrred by yo u iii the proper perfomHrnce ol your dut ies, 

provid •d thal you obtain au thodzation frorn your immed ia te 

superviSOI' and ther ·a l ter provide all relevant rece ipts. vouchers and 

o he r evidence o f.expenses Incurred as shall reas.onably be required 

by. These shall be those Incurred ovc! r and above float issued before 

t ravels. 

You may be required to travel coun1rywide, and ou t of the coun\ ry 

from time to t ime as per the business requirements . 

Your employment may be term inated bv errher party givln t: on e 

week' s notice during the probation period. 



Conflict of lntll l' st 

H .:itth and Safety 

lntl.'ll ctual Property 
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n 1ereahcr, upon S<l tisfacto ry cornpll! tlon of the pro bat ion, ei t her 

party ma.~· giv tt\e orher party notic.c n wril ing fJS stipulated by the 

Ugancfa labor t a v or payins s.a lary In lieu of rnch not ice. 

Upon termtnat i.o n of your employrnent •1ou wli l be nt tied to pay in 

IT u of the unused or be requlr d ro p<ly Thermocool for htJIJLl ay taken 

In execs~ ol •t r>ur ent itlement. Any s u m~ so ue rn lly be deduct ed 

f om any money owlne to yo u, 

You rnu~t devOll! the. whole ol your time, .. tten llon .rnd iib lllt lc s 

during your l1 o•ir~ of work to your du ties fo r Thc rmorno t. You m a ~· 

not, under .my clrcumstance5, whe1hr:r directly or imll recUv, 

unde n.1 ke any other d11\lc:s of wh.a tevcr lcind , cfuring your ho u1 ~ of 

work lor f h(!rmocool. 

You may not witlKHJl the prior w r it ll?n conse nt ofThcm10cool (which 

will not bu unn~arn no bly withheld) r:nsaec. w hether directly or 

indirect ly, 111 any bu~ 1ness or crnploymcr.t •nhlch ·s similar or in any 

w ay connt:?ctod or c.ompe Utivr. wi th t he business in which you work 

or could or might reasonably be com idered by at.hers to irnpaf'I· your 

ability to act at all times in the t>eS1 lnLcre>sts of The rrno.r.ool au l!.ld1:> 

your hours o f work. 

/\ny infonnatior11 orig ina l or copies o f doc:uml! nts perta lninF, to the 

busine.s5 of Thermocool its ;igent ~ or lie r.ts ~hould nol l>t! re moved 

from Thernwcool premises nor disdosed to any unathorised parties. 

VO Li rnust return Lo Thcrrnocool upon requt!S I .and, In ;m y event 

upon the terminal.on of your cmploym e.n1 , all docum ents ilnd 

tangible itoms which be ung to Them1otool or which conl i1 l11 or 

refer to any c.o nfiuent iill nfo rrnat ion il nd whid 1 are In your 

pos5cssion or under your control. 

Thermoc:ool w ill t<ikc al l n~aso nably pradic:ab lc ~ teps, Including 

la~ir g uu1 a mt'd ical cover witll. H!put:i b!t! serv ice provider, to 

ensure you r health safety and welfare while ot worlt , It is il lso your 

tee:il d uty to t il ke cart~ o f your own health ilnd s.afety and t h t of 

your colleagues.. For the avoidance o! doubt, per•on.:it proteCl lve 

equipment must be worn w hile on duty . 

Jn occe pting this offec, you will b.i! deemad to h11ve assigned to 

(hcrmocoo.J. The lntelleuual property Including but not limited 10 

potents, copyright ~ nd indust1 lal desiens in respect of all works of 

whld1 vou are uuthor or joint altthor ar.d whlc:h are dlrec1 ly or 

Indirectly the products o f your employme nt by, or a ~socl <l t lon W•t h 

n1crmocool. 
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Changes to Terms Ar.y changes to vaur termli of em ployn11mt wil l be do11 P- in w ri~ lna 

al ter prlor con.r.ult:tt1011 <ind agreemen t 

Staff M;i rur~ls This f •ner is ,ubject w the .:ontent of the staH manuJI a copy of 

whld 1 can b obtiJltk<l from t he HR M ,1 11aecr. The Staff M ,rnual 

shall be anH!lltl!!d fr om l ime 10 t ime and 11pda t es ~h .111 be con s1ri11:-d 

lo l!e part· o f '(Our crnploym;:n t crmt 1 els. 

h fo cont rJcl of em pie yml!n l ~ha l l be e,o,/emed l.!1• the laws ol the Rf: public of Uga11cla In iorc t• and as 

ame11dcd' frc1m t ime to t inw . 

If lh t~ foregoing 1 rm~ re ilcceptable to yo u, f. indly sign ;iml rc1L11 11 the copy thereby slp,nirylnc ~·ou r 

acr..eptance. 

Your~ sincerely, 

On bch11lf of The·rmocool Usanda ltd 

arim L;ilan! 

Huma n Resourm Ot!partment 

i have read, und er~tood and accept the tern1.s o f r. hls appoinlmf!nL 

Nam : ... .. ... ~t\t'(\::(~<$.H~ft.\ ... ..... . 

............ · · -~~-;;~r·· -...... .. :-::- .. ~~~=-····· ··· · Sign.cd : 

D~tc : .. ......... ~~ ... ... ::IY.t:-H~ ......... 1~P.l.l.: ... .. ........ .. .... . 
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nt. 
JOB DESCRIPTfON: Technician (El, E2, E3) 

POSITION TITLE: 

REPORTS TO: 

GENEl!Al SUMMAHY : 

RESPONSIBILITIES : 

tnst<illation T()Chrtlcian (all lev la) 

Direct: Project Manager 
lndl1ec1: Sale!>/iechnicnl M arrn!lC!r; Director of Opern 1 ions 

The Technician s the face o f the tompany ;111d i5 respo nsib le ior ca rry lnf! out 
all asp 'Cts of Air conditio ning in:>tnll<ition. servlc:e5 as offered by ·1 hcrrnoc0<o l 
In tile most cou rt eoous, effect ive and efficient manner. The techn ician l}elng 
1hc face of Thermowol to tht) clfents wil l l lilve 10 meet rhe client 's 
rt?-Q u!rcments to t ho highe51 level oi uality a nd cu~tomer s.a1isf;i 1.ion. The 
Technicia n en~u res tfl;n qua lity of their won: reflects the ompany's rnrpor .1te 
vlsio rr and valu1:s . The 1 ecl rnician must adh re to be.s t pt~ctices <i nd 10 all 
he alth nnd safe ty Handards a l ail limr~5 . 

Carryout irmal lat lon o f va r i ou~ types o f ril r condit ioners. To use 
appropriate too ls and equipm <.>nt to cnst1re installa tions are 
perfo1med professiona lly and in the moi.l effenivc and 1?ffide11t wa•/ . 
l o ensure tl1at the cu~ t orner is ~3 l l~ fied with the installa tion inducting 
• lcanin.g u1>of tile work areJ, prolr.ct th (' customer!> pro1>e r t l c::~ ;md to 
exhibit th !! highc"st leve l oi .customer servic r: . 
To e ns ur thil l the m~terf-O I'.!. used for lhc instal lo l ion are dS per 
Therm0<:<iol'& proposa l to the tustomc:>r nd that all materials is!.ued 
from the workshop are <i t co untcd for fully. 
To c.nsure that Se rvfce orde rs a re filled out as ror rcctiy a.s po~siblc ro 
reflect work done ;rnd material s used. 
To ensure thJl uniforms and safety wear are worn at all rime~ when a1 

work Including d1S'playing our company IDs. 
To cmsurc rh;it Inform lion regarding al l 11 nwn1pleted wvrk is 
communlcatecl 1lrope rly ;ind ;iccurate l~· to the projed rnanager for 
plannlng and feedback lo t he client. 
To al111<1ys te ll the 1 HUTH r r;ardlng ~h e a~signe-d worb inc:l1.u:ii 11g 
demands from rnstome~. progress on si te and any other si tua tions n1 

site. 
To· a lwa~'$ ~eek out new ways or !mprovine; work quality through 
reading, internal and externn l seminars as will he comm1mie<l tcd from 
the proji:?c1 man11gcmC!nt office from time to time. 
To promote t he cornpany, Its producis. v ision, services in t he best wey 
possibll! at all times. 

Thh lob descrtpt.ion w'n ~~JJ.:1rna td Jl.(OV:tdc ;ars;r1;a P1 fwt of th.c job :. t " t:iven tJmo t1 1tr1 b nGtlrrt lf4d to be iJU ttt...fHkHti-te 

lilt oi 6 1! bola thal 11"°ybereq~ of ll"' J.ob l r>eu11>l 1 ~"t otwy1;11•~in the fU!l.lf • 
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" ll. 
i ' 

QUllLI FICATIONSi ert l 1r:" t' frorn ;111 acrn::d itate·rl highc-r· t Li u c:a t ecl/prn fe>~ l (Jl 1 ;; I 

instit utloJJ . 

(xcelle 11t wri tt en and verblll .ornrnunicJtlon .wd re l;;11o nol >kilb ; 
• Abi lity w ins1all and commission air rnnd!1 ioncrs a.s required by 

instal lation manua l ~; 

• Abifity w nter.ict profe!>.~io n ;1ll~· .ir1d with a bias to vards quality 
c u ~t um er. service; 

Proven i!Ction-oricnt,H ion and sen~i; of ut~cr1cv ; 

• sl<m In organEzine re.sources ;rnd es tn u i i ~hinr, prioritie ·;; 
Good a t titurl . Wllll11eness 10 learn ond adapt to u1 coinµr o r r1i~i n1; 

qualil•( standards; 

11 lob d-. c-1...,,dw1 \v:t :;. pr Qfh•I 1f to PfO IJldt: il ~t1 1 11t?. ho t "Of thu jol.J ut 1• c:lvc:n 1li-Tu'J J"l r\lt 1 NJt ·1tondo<l 10 tio tin C'.'..th~~th>o 
hst o f o.lt t Ot \ii,· rh.t t m_.r b1t 1111~-uin.!'1 ol \flo jo b h\:tumJ:a! 11.t .-,c 0> ny thrn• ln h~ hrtu" . 

l
ll~ion o--;\e: 1· .'lpp~;;d(MD) : _ ____ ______ _ 

f\ilf1rch 21 ' , -i o13 
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l 
Bert :: r. Period. 

22 "Jun , 2017 

RE: Lm!'.R Of APPOINTMENT: MS . SUZAN NAKAZZI 

W<:. r ·fer 10 thl! imerviow cOml'!d on O"' M ay, 201 7 for the posillon of Trainee Technician. 

Accorci111gly w~ ore please-:! to inform ym t ia t you v erl! succe.s.sful nd invin-: you to our Thermocool 

tearn under Lhe foHow1ng terms and ondltions of ~ervice . 1 se 11mns and condl ti of"\s may vnn/ from 

time to t ime dP.pendi ng o n ctianges In the compan~· p.olltles. 

Job Tftle 

Darn of Com mencement 

Pla ce of work 

Hours of work 

Y•)U are offered t he pa ~lt lon or Adm n A..s slst onl. Your duties are 

r ho~e. contained In the att~chcd job de-scriptions. 801h tne posi t ion 

contr act ~nd thi s lener sho Id I~ du y signed ofi and copied returned 

rn the Company o n or before the Do col Commencement . 

From 1lmc to time \'OU may be required 10 perform odd illona! duties 

in line w it your controct o altern;·1tlvc duties as advised bv your 

$1Jper ~·1sor . 

' ur po~i tion repo ts to l(ey Accounts M anager. 

l " June, 7.017 

Ugandii' 

Wherea5 the normal wo rking hours "are 8 ho rJ per day, you wi l1 be 

ex~ected Lo work for longer thtm the 8 hou rs as the j.ob may require 

from tim so as to m eet the dem3nu~ of the ob. You wlH be req uired 

too av ilJble or on c<ill 2.4 hou r ~ l o meei the job d~rnands , 

Thermocool resen·es the ni:iht at any time to •:ary \•our no rmal 

v1o rki np, houcs , .illi nt'!'Cc~sar~, in o rd er to m~ t c.hanBing busmcss 

needs. 

In this posi tion you viii be rc ccrvi ng a rnonlhly !i-Ol<l ry (Net s<i l;iry) 

amount n~ to UGX. 250,000/= AJI na utory l JX E!S and deducti ons shall 

:it: made hcfore payment Is remitted to you . Your sa lary •Nil l be paid 

mon thly ln arrears on the fast working day of each month. 
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Confirmation 

·Contract period 

Le ve 

Sick L :we 

Benefits 

Expenses 

Travel 

Terml.nation 
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You will be placed on probation for 3 por•od of t h ee [.:.)months !ram 

1h1: d~te oft 11> a ppointmeni aite r Wl"llc.li 'onf1rm;i:lo vll l be w bjet:1 

to a perform;mcc revi ·w. 

Conn rmat ion of a ppointm ent h d<:pennent upL1n th ~a \i ;;f;:ic t ory 

c.ornpl etion of thoe prolia t ion per iod. 

This co mrac1 · ~ for J pc riori of th r ew vear5 l rom the dJt11 o' 

cornm eni:ernent. 

21 workin r d ~ ys vi I o _ t BkC' 11 as annual I .1ve w•rhm t h~ c<; ll! a;, r 

yei!i', alter <.o 1pl ct1 0 11 a l yo1•r prnb:i tlon e"od . 

'n th e c.~ vent oi slcknf:.IS.S \vhit n'l v nee~ !i1 ta tc yc ur Jb}C! nc: i:; from 

wo r' fo r ii pern:id, yo" wi"I be re ulred o contoct ano info rm •1·ou1 

supc rvisor. You wilt in addition lie re.q uired to orov11fo •1 our 

suncrvl:.ar w ith 2 rned<cal c:ert1!lc:ate on r sun pllon oi ":iur dut l e~ . 

Yau are cr1titl ed ta the i o li owin~ bene fii S, dern 1b cf wh rc h M(• 

avaifalJI<' lo til(! Hurna n Rewurce De pan rnent: 

\~] Subsld 1z.ed M edical lnsuranc , fo r you with OP!IO<ial co~e rage for 

vour spou~ c ancf 1r·nmcdi11ti.: family 

(b l N5$F' Grouf! pen sion ;md Per~onal II 1,1dent cove r 

Thcrmacool ~hall refund you all tr;,ve l!ing, hote l , ;me Incident.a l 

eKpo:?nsc• lncur r d lly you lr1 th-e prop~r performance of your du1i es, 

provldC!d thii \ you obtain authanzr.ttcin from yo:.11 1rnm 0 :ate 

~upervisor and thcr11aher pro·1lde all rcle •an t rr; ce1pts, ,,.auch crs anci 

t:her C\•idence o f expeme~ incu rr ed as$ 1alf r e•~ sonably be r eq ·~ 1reo 

by. These shal he those incurred over and 11bove 1oa ' ~~u ed bd o e 

travels. 

'lou may be required to l r'iJ \•e i cou11t1yw•dc. il nO o :.. l oi t he counn v 

from time to time ilS per t he bu5l ness requ irem ent$ 

You r e mployme nt may br t..:r rn ln i! l e!d by eithe r oa rt y givm/t o ne 

weel( $ nolfcu durirtp; the proba t ion penod. 

Thereaft!.'r, upon ~at i ~fac tory cornf}let1on oi t il e nrct:.arlon, t: •ther 

pan.y ma1• fl i1,•r! the olh~r parry notice h wri t•ng <l> ~ t i pu l o tc d t;y th i:? 

Ug.rnda l;ibor Law or paying salary 111 k u of S•Jcl1 not ice . 

Upon tcrmlnmio n of your employment va u •.viii be e ntitle d ro pay in 

., lieu aft.he unused or bt> re qu ire<! to paylhermocmil for 1olid;iy t'ilke; r 

in e~Ce$S of your e ntitle ment , Any svrn.s so du'! m ay be deducted 

f rom ~ny mon"°y owing to you. 
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'r'ou mu~t devote the wholl) of vour t ime, auentl c;n and nbilitlcs 

during your hours ol work to ,•our dutie~ for Th crmocool. You may 

r\ol, under any circu rnsr.;mci:! s, wherher direct!•; or Indirect ly, 

unde rtake ony Gthl!r outles oi 11hatever klnri , d ring your hours of 

work for n 1crmowol. 

You may not without the pfior ,_.., r tlen consent of Thermocool (which 

w ill not bo unre;isonably wlthheldt eng:nee. whether dire<:tly or 

I 1dlrectly, in any bus nctss or employment wh lC:h Is slin llar or in any 

w<.y tonnected or ro mpet>tlv wl h the busines!> in whlr.h you work 

or could or might eil~anably be coMidered by others to imp;i !r your 

ab Il ly to ct at a lt times in the br.S'< inte rests of Thermocool outside 

your I !lu:s oi worl<. . 

Anv niorm atlo n, orleinal or cople · of documents pertalninf, to the 

bu~lnes5 or Thermocool its ilgents or clients should not be rcmovt'<l 

fmrr1 Thermocool prcmlsC!s nor di:scloscd to any un;;thorlscd parUes. 

You mu~l rel rm to Th rmocool upon req ue5t ;md, In any event 

upon the H~rm l n<it.lon or your employment. all doc menb and 

tangible Items wh i h belong to 1'hermocool or which contilln or 

refer to ;.my con 1derrt10J information ;md which ar ~i n your 

p-0~session or under your control. 

Thermocool w il l ta e ail rcosonably prar.tlcable ~ l eps, ind uding 

! ~ kine out a rnl!dical cover wi th a reputable service pr-0·1 der, to 

en~ure your heo!th safety and welfare whi l t work. It Is also your 

reg~ I duty to take c<i r'e of your own heillrh and sa lety :ind that ol 

your collcague.s. fo r the avoidance of doubt, persona l protective 

equipment must l>e worn while on dut'(. 

tn accep ·ng this offer, \"OU wlil be deemed to· h~ve as.s i:ne<l to 

Thcrmocool. Tlla lntellc·ctual property including but not llmi ted co 

parnnts, copyright and lndustri ul des.igns ln IC$ pect of all vorks of 

wnich you arc author or jolnt author and which Jre rli rectly or 

Indi rectly the products or your employment by, or ;issocin ·on wi th 

Therrnocool. 

Any chilngcs ro ~·our tc!1 ms of employment will b•: done 11' writ ing 

;;f'te r prior con :;ul tatlon and aemement. 

Th1~ letter is s.ubject to the conlcn· oi the staff manu al a copy oi 

which ca n be obtained from tile HR M a11<1ger. Tne St:if'f Manu al 

sh II be :irne11ded from lime to time and upd~ t e.s ~ha ll be con.:; rued 

10 be 9;;ir t of your employment c.ontrn t~ . 
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This ontract of !!mployr ent 5hall be go.,.er <id l:Y>r the hiw$ of t he Republic r ga nda In far er. and a5 

aml'.!nded from 1imc to time.. 

If e foregoing term s a1e acceptable to vou, kindly ~ir,n and rel 1r11 tie copy rhereby s•P,ni ying vour 

acceptance . 

Yours 5incere!y, 

On b halt of Thcm1ocool Ugand:i ltd 

Ka rim lalanl 

H man Resource Depart men 

I have read, understood and accept the terrn5 of th i~ uppo n me;nt. 

Name: ...... L .'. ..... t.~.1 .. ~ .. ....... _ ::~.~· .. Y~.~ ......... .................... . 

Signed: .... ................ ~ ... ~~ ... .. ........................... ... ......... .. ........ . 

Date: i..(,.-:1 Oc.l.PLu .t ~ ! 'l 
M l•• < ••••-• · -,.•-•"'" """ " ' " ' """ '-""'"~' ·••h• -o o • • ••0 • •1 0.• o o. oo • • ••• •• • • •O•• • 
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l EFRJ G EHA TION . V. TEM 

Special is ts i11: R efri •4!r<lltH~ , ,.ifr Cm11Jifi,,.11er s, Cold Roams & ElccrricC1/ 

. · ppl.ltw e R epuir.•· 

111" 1 ~ 1 • 1nfor111 vo11 1h, 1 }'< 11 hov h~ci off1: ··d ,, J l• 1>11 p •tta1 iv11 a~ FidJ Ti•chu idan in th is 

~omp:lrl}' :1ll•'i ·' c~>nlinuous .bscrvrit i<t<l c.· rd • r your ·r form11ncc dur ing !min ing. 

' <>IJ wif l l:x: f'C\lUIO:d lL>: 

Rc;1pr1 Ii r \\Ork c>n I 'f5 f 'J. 17; 

R('Jl<)t l t. • Tcd1m ·;ii M nntigcr; 

C<l.JT)· 0 111 m.1l n1.:1 01n c :wti,·ii ics on field and w rks.h''I' q11 ipm 111 . 

~ ' rt 8 h u r~ ::i day. 

lk vel pan a 1iv.i1y plm1 c fnrc c;{1rrtnH!nccment f nny \ ·oric act iv i ty ; 

C\'d p U j b f C<lmpfct i 11 fC!)u l t.1fh: r uny \ rkfr lt il)' 

' ' 1111 "'ill ~ <iiJ o . um o r 300.{Wllfc per 011•11111 for thn:c munths during pro! mion lier which a 

·~ mlinnut ion k nc-r \\ ill i.s~nc I to you "i11t the- leg I a d 1mem.s of the co mp.111y. 

)' l ll . 

I have ut.: eptcd the 11~tms o f this 3f JXl llllment 

' amc: ... LLJ..G .. ~{t, . .f. fa:. / . ~ 
' igned .. .......... 'I'/'~.-:-, ....... ::..:;·· 
,I : .... . '. . ).~~~ - .. U. .4 .. . :1.;iJ.r. 
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JON 

Spc iali Is in: Rcfri ' <!rtllor · ir omlititJllttr. ', Culd Ru1J1m; & E!f!ctrical 

Applhmce Repair · 

lfoh: .. r6 :uuas11 
; +15671H61)H5J 

r..mflll:ma.f~mboefrii: rmiotr4 0-.i!f!ma l .<'fm• 

Di:ur lhlifoh nnc •: 20• I 41.201 i 

ln i ~ is II> in rl m1 ~ou !hat ~ou lw ;: been 0J1~rt:d a j bun pru utiun 1: Fkld ·1c ·hnkian in thi!' 

company a kr a 1.m 1 in11uu~ obscrva11 n ;::, ·l"1x: i ·e of y ur p.:ri" rm nee J uri11r, 1rainin ' · 

You will r yui~d i..i: 

• Rep n for work un J·" i5i2017; 

Re 

• C rry ut nrniot nonce, iviti ~ 11 fidu lllld \\ork . ope I ipm m; 

• \ 'oik 'hour,. u y: 

• llcw l p ;:m c:ti\' ity pl!!n h fore con 111 c 11 · ~n 1 ' 1lt ufany work Ul'l i\•ity; 

• Dci,•cl p u 1111 of oomplc1i1 11 1 ·p rt all t•t on) '~ r$. nctivil) . 

You \\'I ll he pmd :t s.um of 300.000/= [!Cf month fl r thrt:c 11101111\!> durin • pm at ion u r which ;i 

on lirmat4(lrl !crier will is·u d t y<Ju wi 11 lhc lega l tt.o hnte1w ithe c 1m any. 

You ore n.: i 11 1 ~ ·-O I acknow l' le.: with your signnl 1 • if the mfi rnuuion · b v i.s ai:rcpH1bh: by 

y u. 

I have a cptK lhl! cc1m ' ofthis opp intmi:nt. ('.;: f-
• " 1c : .. .. A.-.Tl .. r.k!.-! .. ... li..!~.~ .. '!.~~· rv 1 / 

' 
• . :{. ......... , ~ .... '(... V '# 

- ':·m: = .. .. ·,::s;···:··/·r1 .. "F~r- ... . 
DJ 1t:: •. .. .,1,.,l ................ ........... .... . 

Y ur;. 111 1:rv1ce 

Amlrcw h vn. i/ 
_?]~ l 

..... . .. .. . ~.l~ . ....................... . . . . ... .. . . .. . ,,... 
On bcb:ilr oi· 1 embe It ·fr l~ern t ion y tcm~ 
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FRIDGE CLINIC 
StMe• ~ £ildgo a ,.<c llepab, fl!dge !<llc:>. $pro)'ilg ot "*!gm. l.OO;ilon; ~U.. lll!lllO 

lk5 Of Rklgo~Md O!lwr flldOo Ac~ 2llfJCll'OI Car 41 ~ 
Md O!la~c~. ~QI Elec1t1tat~ 1.t.e Coo!at, 
11.m.~.~ . .E:Jo 

!.tab: 076l J.f4 Ila 
075() 10.6 Jl.5 

D?75U015 
0-7U 20'2 637 

No. il (J j 
Date: .. ~~J ... 1,. ... LY:..LT. 

ffe,efvcd with £h0Jlks from ... .. 

;,;~·;~,~~·~;;~;. ;;,~~;.-.·.·.'J1·'.·.-.,~:.~·.·.·.J .. 1.~:; ~_~:.~ ·.ct;;)t ··· ·· ·~~· · ;t· · · · ·({. ·t·~·· · ··· .......... . h· t) \ \ ! 0)1': . . . . . . . . . .. . .. . .. . . .. . .. . . . . .. . . . . . ... . . ....... ..... . 
........ .. ... \ .... . w .?tJ.'..d .... ....... .. ... '.':':1 ..... f .. , f 
Befn ment o • ,.. . d ..,· .. '"''i/ ·: · y-r ·· ... .... J:: ·· .. ··· ............ . 

g ~ f ... .. . f.l,,;;1 ;;4,tL ... .... .... ¥.t ......... t:-:',, ·1.r..~. f.P. . .! .C.C. ... .......... . 
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ash I Chequt> MJ .. ... ..... : ..... . 1 • • ¢. ....... ./. ...... .... Bo/ancC! · 1 ...... .... ;;:.~:. · .... .. .. ......... . I I ' ' I ) SHS ·il-r:;"G) . ~. ' I SIQnalUte;.. ...... _~:;.. .. _-...~.- .. _ • . 

. I '· .._ c • U S1an fet: FRIDGE CLIHIC 
WITTrTHANXS 
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Appendix IX: Skills development programme 

; "/; __ :.rl1 •'11 I I r JK ..--:1 I ----/ ~ r ,,, :> 0 c-:-l/{.11!; /' t1/ ) [71/ / 
i:;. - -t: --- .. • -- , ---

I 

.!~h 
I ,<"" 
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Appendix X: Fantasy and reality phase of the future workshop 

Fantasy phase Reality phase Term 

Adequate teaching Provide adequate teaching Medium 

materials and learning materials 

Well-arranged frequent Organize field trips Short 

field trips 

Competence based Curriculum reviewed Long 

curriculum 

Well payed staff Increase payment for staff Medium 

Adequate health and safety Provide adequate health Short 

measures and safety measures 

Accessible learning areas Follow up on accessible Short 

learning areas 

Adequate tools and Maintenance of existing Short 
-( 

equipment tools and equipment 

Up to date tools machinery Provide up to date tools Long 

and equipment machinery and equipment 

Available instructional Recruit more instructional Short 

personnel personnel 

Adequate training Purchase more training Long 

equipment equipment 

Adequately equipped Establish an adequately Medium 

laboratory equipped laboratory 

-
' 
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