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Abstract 

The current consultancy report involved an analysis of existing in-country aquaculture training 
“offers-and-demand” in Kenya and assessed historic employment status in the field. Ramogi 
Institute of Advanced Technology (RIAT) was assessed for possible upgrading of skills and 
practical training delivery. Data was collected using questionnaire and interview surveys, 
desktop reviews and inventory assessment. Findings indicate that the demand and absorption 
index of aquaculture trainees in various employment sectors is 69.5%, which is indicative of an 
effective connection between institutions and the job market, with prospects for continual 
certification of students. RIAT’s aquaculture curriculum lacks significant course components 
relating to research skills, emerging issues and competence-based implementation, thus 
requiring a review; while aquaculture trainers and equipment required re-training in some 
subject areas and upgrading, respectively. 
Key words: Aquaculture, curriculum, trainers, graduates, equipment, job market, RIAT 
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1. Introduction 
Aquaculture training, production and marketing require adequate information to support 
investment choices for enhancement of sustainable aquaculture. Under the auspices of the EU-
EAC True Fish project, which aims to develop competitive, gender equitable and sustainable 
commercial aquaculture in Lake Victoria basin, this consultancy was mainly instituted to analyze 
the aquaculture training & market landscape in Kenya, including a specific assessment of 
practical training delivery in aquaculture at the Ramogi Institute of Advanced Technology 
(RIAT). It therefore involved an analysis of existing aquaculture training “offers-and-demand” 
in Kenya and assessed historic employment status in the field. Besides, RIAT was assessed for 
possible upgrading of skills and practical training delivery. In line with this, the study analyzed 
the institution’s current aquaculture syllabi (regular courses) and short/specialized courses; 
assessed the skills and technical capacity of teachers, trainers and lecturers; and examined the 
facilities and equipment related to current aquaculture trainings offered. This was done with a 
view to identify and assess the needs and gaps in RIAT’s aquaculture trainings, especially in 
relation to the needs of national aquaculture operators and stakeholders. 
 
The specific duties of this assignment included: 

i. To develop a brief analysis of the existing in-country aquaculture training “offer-and-
demand” in Kenya. 

ii. To assess the aquaculture historic employment status towards establishing the rate or 
relationship between the offer of skilled workers that have been effectively absorbed 
by the sector. 

iii. To analyse the RIAT current aquaculture syllabi (regular courses) and short/specialized 
courses, not integrated within the regular programme. 

iv. To develop an assessment methodology for and to assess the skills and the technical 
capacity of the teachers, trainers and lecturers or similar active staffs of the RIAT, 
providing training to the aquaculture students. 

v. To assess the RIAT facilities and equipment related to current aquaculture trainings 
delivered. 

vi. To identify and assess the needs and gaps of the RIAT’s aquaculture trainings in relation 
with the needs of the national aquaculture operators, with special emphasis of those 
active on freshwater in the Lake Victoria Basin. 

vii. To develop a proposal of the outline for future (within the project) practical aquaculture 
curriculum development for the institution considering its potential to further regular 
syllabi and complementary short courses needed for providing the skills and knowledge 
demanded by the sector; and 

viii. To develop a proposal of the equipment that the Institution needs to purchase and 
install for properly delivering the proposed curriculum, with the assistance of 
FoodTechAfrica via FAO/TrueFish. 

 
1.1. Key performance indicators 

The expected outputs of the project include: 
i. Report detailing all and each of the above requests. 
ii. A proposal of updated institutional curriculum. 
iii. A proposal of equipment for updating the institution’s facilities. 
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2. Methodology 
The assessment methodology herein below, together with the tools as per appendices 1, 2 and 
3 could be used to assess the skills and the technical capacity of the teachers, trainers, lecturers 
or similar active staffs of any given institute (e.g., RIAT), providing training to the aquaculture 
students. The methodology is divided into data collection and collation, analysis and 
interpretation. 

2.1. Data collection and collation 
This study utilized the following data sourcing and collection protocols. 

(i) Desktop reviews 
This involved sourcing and mining data from official published and unpublished secondary 
sources, including internet-based searches across websites and databases. 

(ii) Electronic questionnaires 
This aspect involved administration of survey questionnaires to target learning institutions 
and resource persons for acquisition of relevant institutional and subject data. This was a one-
page questionnaire that targeted aquaculture training institutions to understand the demand 
and market absorption index (Appendix 1). This strategy was mostly used for study locations 
that posed challenges of distance or access restrictions from COVID-19 regulations. 

(iii) Site visits and survey 
This protocol involved visit to Ramogi Institute for Advanced Technology (RIAT) for observation, 
interviewing and ground-truthing purposes on human resource capacity, curriculum and 
equipment and facilities (Appendices 2 & 3). Primary information was collected through 
questionnaires while photographs provided documentary evidence. The ground-truthing 
exercise was intended to verify all secondary information. 

(iv)  Inventory 
All equipment, including their operational statuses, were compiled within an inventory for ease 
of reporting. 

2.2. Analysis and interpretation 
The data collected and collated was analyzed in MS Excel - to determine the requisite ratios 
and proportions. 
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3. Results and discussion 
 

3.1. Institutional analysis 
Kenyan institutions offering aquaculture fall into two categories: universities and technical and 
vocational learning institutes. The former comprises eight (8) institutions while the latter are 
mainly two (2).  In the last 10 years, an estimated 1,157 students have been certified into the 
aquaculture field, with majority originating from Egerton University, University of Eldoret and 
Maseno University (Table 1). 
 
Table 1. Analysis of aquaculture certification across Kenyan institutions. The percentage (%) 
indicates the proportion of aquaculture students certified across the learning institutions. 

Name Institution 
Type 

Certificate Diploma Degree Master PhD Total Percent 

Egerton University 
  

80 30 
 

110 11% 

 JOOUST1 University 
     

0* 0% 

Karatina University 
  

25 
  

25 2% 

Kisii University 8 15 8 3 
 

34 3% 

Maseno University 
  

48 2 1 51 5% 

Nairobi University 
  

45 7 4 56 6% 

TUM2 University 
  

12 1 
 

13 1% 

UoE3 University 
 

40 400 10 10 460 45% 

KWSTI4 Institute 48 96 
   

144 14% 

RIAT Institute 125 
    

125 12% 

TOTAL  139 151 238 53 15 1018 100% 

Notes: 1Jaramogi Oginga Odinga University of Science & Technology (JOOUST) 
             2Technical University of Mombasa 
             3University of Eldoret 
 4Kenya Wildlife Services Training Institute (KWSTI) 

*No certification yet 
 

3.2. Historic employment 
Non-aquaculture establishments, implying various sectors that were not related to fisheries or 
fish farming, emerged as the majority single employers of certified aquaculture graduates 
(Figure 1). On the other hand, within aquaculture related sectors, state and county fisheries 
departments offered the most employment opportunities. Overall, the sectoral graduands’ 
absorption ratio between the aquaculture sector and non-aquaculture sector’s employment 
was found to be 2:1. This implies that those employed in the aquaculture sector are twice as 
many as those employed in non-aquaculture employment. It was reported that some non-
aquaculture sectors provided basic training on their operations to all employees. The 
cumulative demand and absorption rate of trainees in the aquaculture sector for all levels was 
found to be 69.5%, indicative of an effective connection between institutions and the various 
market sectors. The prevailing market demand thus provides good prospects for absorption of 
aquaculture trainees in relevant skilled opportunities within the job market.  
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Figure 1. Sectoral employment of aquaculture graduands in the last 10 years (2010-2020). The 
sectors in aquaculture comprised of Research = Research and Development; Fisheries = 
Fisheries & Aquaculture Management; NGOs = Non-Governmental Organizations; Private Co = 
Private Companies; Self = Self-employment in aquaculture; and Other = includes academic 
institutions and those that respondents were not sure of. 
 

3.3. Ramogi Institute of advanced Technology (RIAT) 
RIAT is a public middle-level Technical Training Institute established under the TVET Act, 2013, 
within Kenya’s laws. The mission of the institute is to produce skilled and self-driven technical 
education graduates with quality vocational and technical training, and innovative and creative 
competencies for Kenya’s economic growth and development. Within its Fisheries and 
Agriculture department, RIAT offers various core academic programmes in fisheries and 
fisheries related areas (Table 2). There are two sections in the department, namely, Agriculture, 
and Aquaculture and Fisheries Technology. 
 
Table 2. Academic programs in the department of fisheries and agriculture in RIAT 

 Name of programme Level Duration Study format 

1. Diploma in General Agriculture Diploma 3 years Module 1, 2 & 3 

2. 
Craft Certificate in General 
Agriculture 

Certificate 2 years 
Technical Education 
Programme (TEP) 

3. 
Craft Certificate in Fisheries 
Technology 

Certificate 2 years 
Technical Education 
Programme (TEP) 

4. 
Craft certificate in Fisheries 
Science and Technology 

Certificate 2 years Module 1 & 2 

5. 
Aqua Culture Management 
(Competency-based Education and 
Training) 

Level 6 2 years Units of competencies 

Note: The above curricular 1 to 4 are developed by Kenya Institute of Curriculum Development 
(KICD) and examined by Kenya National Examinations Council (KNEC) while number 5 above is 
developed and assessed by TVET-Curriculum Development, Assessment and Certification 
Council (TVET-CDACC). 
 

3.3.1. RIAT regular and short courses  
The trainers were found to tutor both certificate and diploma courses within the institute, 
throughout the various durations of study. The specific units which they taught within the 
aquaculture section ranged from technical to soft skills (Table 3). Appendix 4 shows the current 
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offer of regular and short courses at the institution, which required further review to 
incorporate changing job market requirements, such as knowledge of cutting-edge 
technologies in cage culture. It is accompanied by brief explanations for each course offered. 
Based on these courses, a revised curriculum that takes into consideration the proposals from 
trainers and experts’ opinions are presented in appendix 5.  
 
 
Table 3. Units for the Fisheries Science and Technology Craft Certificate Course 

S/No Unit  Time Hrs. 

Module 1 Fish Farming and Food Processing  

1.  ICT 99 

2.  Entrepreneurship  66 

3.  Mathematics  66 

4.  Fish Biology and Aquatic Ecology 122 

5.  Aquaculture  142 

6.  Fish Nutrition  62 

7.  Food Microbiology 84 

8.  Food Processing and Preservation 94 

9.  Food Chemistry 98 

10.  Industrial Attachment 330 

 TOTAL 1163 

   

      Module 2 Fisheries Management  

11.  Communication Skills 66 

12.  Life Skills 66 

13.  Fishing Technology 150 

14.  Fisheries Management 46 

15.  Fish Processing and Quality Assurance 62 

16.  Fish Handling and Preservation 124 

17.  Fish Population Dynamics 98 

18.  Fish Marketing 67 

19.  Research Methods 44 

20.  Business Plan 44 

21.  Trade Project 50 

 TOTAL 817 

 Total for the Course 1980 

 
 
Table 4. Aquaculture Management – Level 6 

Unit Code Unit Title Hours 

AQ/CU/AM/BC/01/6 Communication skills 48 

AQ/CU/AM/BC/02/6 Numeracy skills 60 

AQ/CU/AM/BC/03/6 Digital literacy 60 

AQ/CU/AM/BC/04/6 Entrepreneurial skills 60 

AQ/CU/AM/BC/05/6 Employability skills 48 

AQ/CU/AM/BC/06/6 Environmental literacy 60 

AQ/CU/AM/BC/07/6 Occupational safety and health practices 30 

Total 366 
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Table 5. Core Units of Learning for Aquaculture Management 
Unit Code Unit Title 

 
Hours 

AQ/CU/AM/CR/01/6/B Setting up fishpond 180 

AQ/CU/AM/CR/02/6/B Fish feed production 210 

AQ/CU/AM/CR/03/6/B Fish hatchery management 248 

AQ/CU/AM/CR/04/6/B Grow out fish production 295 

AQ/CU/AM/CR/05/6/B Post-harvest fish handling 226 

AQ/CU/AM/CR/06/6/B Setting up small-scale fish hatchery unit 258 

AQ/CU/AM/CR/07/6/B Setting up re-circulating aquaculture system 
(RAS) 

258 

AQ/CU/AM/CR/08/6/B Fish cage farm management 320 

 TOTAL 1995 

 
 

3.3.2. RIAT Human Resource capacity  
Academic background and experience 
The aquaculture section incorporated technical trainers with fisheries background, other 
related technical trainings and soft skills (Table 4). The trainers had an average teaching 
experience of 11 years; and their experience ranged from one (1) year to 24 years. This teaching 
experience is quite useful since it portends adequate interaction with training materials and 
trainees. These training staff were absorbed into RIAT’s teaching fraternity between the years 
2003 to 2021. 
Table 6. Academic backgrounds and levels of course trainers in fisheries and agriculture 
department in RIAT 

Study Academic Title Degree Diploma Doctorate Master Total 

Accounting 1 
   

1 

Aquaculture 
   

1 1 

Fisheries 1 
   

1 

Fisheries & Aquaculture with IT 1 
   

1 

Fisheries & Aquatic Sciences 1 
   

1 

Food Science 
 

1 
  

1 

Linguistics  
  

1 
 

1 

Education Technology 1 
   

1 

Grand Total 5 1 1 1 8 

 
Mode of teaching 
The main mode of teaching was auditory learning (28%), followed closely by visual learning and 
others (virtual and audio-visual) which recorded 27% each. The emerging modes of teaching 
included virtual learning platforms, which had been occasioned by the COVID-19 situation. 
Kinesthetic mode of teaching, which implies learning by touch, scored the least (18%); and is 
attributed to inadequate practical learning using equipment and facilities. While applying the 
various modes of teaching, the trainers were also found to use varied methods to present their 
teaching materials (Figure 2). The dominant form of teaching was the use of hand-outs which 
promotes self-learning. 
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Figure 2. Various methods of presentation used by aquaculture trainers while teaching at 
RIAT. Other = Video documentaries without projection slides and digital platforms. 
 
Relevance of teaching notes 
Most (50%) of the trainers updated their teaching notes annually. The others up-dated their 
notes variedly, such as, quarterly (13%), weekly (13%), bi-annually (12%) and daily (12%). None 
the less, most of the trainers (75%) perceived that their notes were up to date with the current 
knowledge requirements and dynamics of aquaculture that they were aware of. The remaining 
proportion (25%) perceived their notes to be “Very up-to-date”. The frequency of updating the 
notes was associated with their exposure to new sources of information, especially from 
internet sources. 

 
Research and scientific competence 
The trainers were assessed in relation to their participation in international conferences, 
scientific publications and presentations, technical reports and refresher courses (Figure 3). 
Fewer (33%) trainers had attended aquaculture related scientific conferences and workshops 
during their teaching tenure. Out of a cumulative total of 18 conferences and workshops, 38% 
were national/local, 31% were internal while the rest (31%) were international. There was no 
aquaculture-based scientific publication.  
 
The refresher courses that were undertaken were either certificate-based (64%) or diploma-
based (36%). In addition, there were a total of nine (9) presentations made by the eight trainers; 
among which 45% were in national workshops, 44% in internal seminars, and the rest in 
international meetings. Furthermore, there were only three (3) technical reports that were 
written and submitted by the trainers in areas related to fisheries data collection and analyses, 
occupational standards, and sanitizers and liquid soap preparations.  
 
Generally, as per the afore-mentioned aspects, the scientific capacity and competence of the 
technical trainers was found to be relatively low, judging from the low participation in related 
scientific activities and programmes. There is need for enhanced scientific capacity among the 
teaching staff and introduction of tailored research methods trainings within the department’s 
curriculum. 
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Figure 3. Participation in scientific activities by RIAT trainers 

 
Staff Training gaps 
In appendix 7, a profile of the teaching staff at RIAT’s Fisheries and Aquaculture department 
has been provided.  It includes their training, years of service and which courses/disciplines 
they teach in line with their qualifications. Based on the assessment of academic backgrounds, 
mode of teaching, relevance of teaching materials and research and scientific competence 
there were clear gaps which should be bridged by staff training as follows: 

a) Emerging technologies e.g., cage culture, aquaponics, etc., 
b) Fishing Gear/ Equipment Technology, 
c) Fish health management 
d) Fish nutrition and feed technology 
e) Digital learning modes, and 
f) Research methods 

There is need for specific/tailored training of us in these areas to enhance their teaching 
competence. 
 
Curriculum change. 
RIAT has two curricular being offered; the modular craft in Fisheries Science and Technology 
and Aquaculture Level 6 being piloted. The recommendations below are based on the 2 
curricular. 
 
(i) Aquaculture Level 6 
All the trainers observed that there was need for a review of the current curriculum, suggesting 
the inclusion of some missing courses into the aquaculture curriculum (Table 5). These 
suggestions formed the basis to propose a new syllabus for the aquaculture section in RIAT; 
without specifically using suggested course names by RIAT trainers but modifying or including 
them as units (Appendix 5). 
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Table 7. Trainers' course suggestions for inclusion in RIAT curriculum  
 Suggested curriculum changes and additional courses 

1 Increased ratio of practical teaching to theoretical teaching, from the current official ratio 
of 7:3, to a proposed ratio of 9:1  

2 Digital learning platform 

3 Full implementation of Competency Based Education & Training 

4 Extension education 

5 Research methods 

6 Cold water species' culture 

7 Task specific National Occupational Standards  

 
(ii) Modular craft certificate Fisheries Science and Technology 
RIAT offers a two-year craft certificate in Fisheries Science and Technology (FST) whose 
curriculum was developed by Kenya Institute of Curriculum Development (KICD) and is 
examined by the Kenya National Examinations Council (KNEC). This new industry-oriented 
program is replacing Fisheries Technology course which has been offered for over 20 years 
and comes to an end in 2021. The FST course offers Fish Farming and Food Processing in 
Module one and Fisheries Management in Module two. The courses primarily target high 
school graduates, with a small number from staff (Fisheries Assistants) of the State 
Department of Fisheries (from both County and National governments). However, after 
completing the craft course, the graduates are unable to continue to diploma due to lack 
of a national diploma curriculum. This gap can only be filled by developing a national 
diploma curriculum in Fisheries and Aquaculture Technology examined by KNEC which will 
guarantee progression from certificate to diploma and ultimately to degree and higher 
levels.  
 
The Aquaculture level 6 course being piloted was developed by TVET Curriculum 
Development, Assessment and Certification Council (TVET-CDACC) and comprises short 
units of competencies which can be undertaken partially or as a whole. This course is ideal 
for aquaculture practitioners with interest in individual modules such as pond construction, 
hatchery or cage management. Progression to higher levels of learning such as degree is 
not yet operationalized for the competency-based programs and so it is desirable to 
maintain them for those whose objective is to acquire skills and knowledge. On the other 
hand, those willing to progress to higher levels such as university degree would benefit most 
from a 3-year Diploma in Fisheries and Aquaculture Technology which is not yet developed. 
It’s worth noting those with craft certificate only need to do 2 and not 3 years of study to 
be awarded the diploma. The advantage of the KICD diploma program is that all Kenyan 
Universities already have provision for admitting them for degree programs besides KICD 
programs being recognized beyond the Kenyan borders. This proposed KICD diploma 
curriculum is therefore expected to produce graduates with broader understanding of 
aquaculture, related and relevant aspects of fisheries. 
 
In analyzing the possible scenarios for development of a fully operational aquaculture 
diploma curriculum, it is evident that pursuing a KICD diploma curriculum would be the 
most beneficial to the institution and the aquaculture sub-sector. It is anticipated that the 
curriculum development would be concluded within one year after initiating the process, 
meaning it will be possible to pilot the program during the True Fish project lifetime. 
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Furthermore, the issues raised on the Aquaculture level 6 curriculum would be easily 
incorporated in the proposed new curriculum for Fisheries and Aquaculture Technology. 
In view of the above, RIAT wishes to prioritize development of Fisheries and Aquaculture 
Technology Diploma curriculum to be spearheaded by KICD and examined by the KNEC. 
Among key stakeholders likely to be involved in the process will be RIAT, Kenya Fisheries 
Service (KeFS), Kenya Marine and Fisheries Research Institute (KMFRI), Fish Farmers 
associations, Fish processors association, Beach Management Unit and those universities 
offering fisheries/ aquaculture programmes.  
 
It is clear that the challenge in technical training in fisheries and aquaculture remain to be 
a clear career progression pathway from Certificate to Diploma to bachelor’s degree. The 
present training environment does not offer this career development to trainees due to 
unavailability of a national curriculum. While some institutions offer self-certified Diploma 
such as the Kenya Wildlife Training Institute (KWSTI) in Naivasha, these are not National 
Curriculum. A number of Technical Institutions offer Diploma in Applied Biology with KNEC 
Examination and graduates from these programmes usually qualify to join bachelor’s 
degree programmes in Fisheries, Such Colleges include Lessos, Kisumu Polytechnic, Eldoret 
Polytechnic and Mawego Technical Training Institute among others. However, the most 
relevant Diploma training for aquaculture industry would be a National Curriculum in 
Fisheries and Aquaculture Technology (Diploma) to be developed by KICD and Examined by 
KNEC. 
 
The institute would really benefit from a developed (within the project) practical 
aquaculture curriculum considering its potential to further regular syllabi and 
complementary short courses needed for providing the skills and knowledge demanded by 
the sector. 
 

3.3.2 RIAT Equipment and facilities 
This assessment provided a detailed inventory of equipment and facilities within the 
aquaculture section at RIAT, indicating their statuses of operation and possible corrective 
measures on malfunctioning or obsolete equipment (Appendix 6). This was done based on the 
following: 

a) Need for a complete Disease Monitoring and Surveillance,  
b) Need to develop capacity for Amino Acid Profile Analysis/Proximate Analysis and a High-

Performance Liquid Chromatography (HPLC) in fish nutrition, and 
c) Need to develop experimenting equipment in fish physiology as a basis for 

understanding of Fish Physiology and hence successful aquaculture. 
A suggested equipment list for missing and appropriate equipment and facilities has been 
provided in appendix 7 based on expert evaluation. The attached list details the equipment 
proposed by RIAT covering the following: 

 Water quality analysis, 

 Fish feeds analysis, 

 Disease Monitoring and Surveillance, and 

 Fish Physiology. 
The equipment for assessing viral diseases has been included on the list in line with existing 
risks. 
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4 Conclusion and recommendations 
The findings have established that different levels of aquaculture training offered by institutes 
and universities with an estimated certification of 1,157 students in the last 10 years (2010-
2020). The market absorption rate for certified students was 69.5%; with a sectoral to non-
sectoral ratio of aquaculture employees being 2:1, respectively. RIAT, which offers both 
certificate and diploma courses in aquaculture, had a teaching staff, which used diverse 
teaching modes but were generally lacking in research, technical and equipment capacity. This 
assessment therefore recommends the following: 

i. Job Market prospects: The relatively high graduates’ absorption rate signifies good 
inter-linkage between academic skills and the job market demands. There should be 
a mutual growth in academic training and market capacity in order to provide an 
increased and sustainable absorption of skilled graduates. 

(ii) Curriculum development and review:  RIAT offers two curricular: Competency based, 
focusing mainly on skills, and modular craft. The competency based is suitable for 
practicing fish farmers but with limited paths to progression to higher levels.  The 
modular craft, which covers the skill areas and also provides pathways for 
progression to higher levels lacks a national diploma curriculum. RIAT would 
therefore prioritize the development of a modular Diploma curriculum for Fisheries 
and Aquaculture Technology to incorporate the missing aspects in the competency-
based curriculum. Given that RIAT is an East African Community (EAC) Training 
Centre, the curriculum and programmes developed should consider the National 
Qualification Framework (NQF) recognition for the region (and globally). A national 
curriculum in Fisheries and aquaculture Technology developed under the Kenya 
Institute of Curriculum Development (KICD) would therefore be most ideal because 
KICD programmes are recognized regionally. Furthermore, RIAT would benefit from 
a developed (within the project) practical aquaculture curriculum for the institution 
considering its potential to further regular syllabi and complementary short courses 
needed for providing the skills and knowledge demanded by the sector. 

iii. Staff capacity: Whereas all the teaching staff had relevant academic backgrounds in 
aquaculture and complementary subject areas, there was need for refresher 
courses in emerging issues in the Lake Region aquaculture (e.g., cage culture) and 
research methods). 

iv. Equipment and facilities: There are need for procurement or acquisition of new 
equipment and facilities; and servicing of defective departmental equipment to 
improve the learning environment and enhance practical learning experience.  
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Appendix 1: Institutional questionnaire 
Aquaculture institutional and job market analysis 

This survey intends to analyze the existing in-country aquaculture training “offer-and-demand” 
in Kenya and assess the aquaculture historic employment status. We request you to participate 
by volunteering this valuable information for fisheries planning. Your responses will be held in 
strict confidence. 

 
A. Institutional Characteristics   

Q1 
Date  

Q2 
Name of learning institution  

Q3 
Name of aquaculture related department  

Q4 
Level of aquaculture related course offered (Tick or 
put an X on all that apply) 

a) Certificate [] 
b) Diploma [  ] 
c) Degree  [     ] 
d) Post graduate Diploma [] 
e) Master   [      ] 
f) PhD       [      ] 

 

Q5 

Estimated number of trainees in aquaculture you 
have produced in the past 10 years across the 
following categories (Put numbers for only those 
that apply to your department) 

a) Certificate _______ 
b) Diploma    _______ 
c) Degree      ________ 
d) Post graduate Diploma _______ 
e) Master       __________ 
f) PhD           __________ 

 

Q6 Estimated total number of certified graduands Number 
 
 

Q7 

Estimated number of certified graduands 
employed in aquaculture related fields (Put 
numbers for only those that apply to your 
department) 

a) Certificate _______ 
b) Diploma    _______ 
c) Degree      ________ 
d) Post graduate Diploma _______ 
e) Master       __________ 
f) PhD           __________ 

 

Q8 

 
 
Indicate the estimated number employed across 
the following sectors 
 

a) Research & Development _______ 
b) Fisheries Management   _______ 
c) NGOs     ________ 
d) Private Co. __________ 
e) Self-employed _______ 
f) Other (Specify)  __________ 

Q9 
Number of graduands working outside the 
aquaculture sector Number  
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Appendix 2: RIAT Interview guide 
Assessment of Aquaculture practical training delivery in Ramogi Institute of Advanced 

Technology (RIAT), Kisumu 
Under the auspices of the EU-EAC True Fish project, which aims to develop competitive, gender 
equitable and sustainable commercial aquaculture among select training institutions in Lake 
Victoria basin’, we are surveying Ramogi Institute of Advanced Technology (RIAT) for possible 
upgrading of skills and practical training delivery. In line with this, we will analyse your 
institution’s current aquaculture syllabi (regular courses) and short/specialized courses; assess 
the skills and technical capacity of teachers, trainers and lecturers; and examine facilities and 
equipment related to current aquaculture trainings delivered. This will be done with a view to 
identify and assess the needs and gaps of RIAT’s aquaculture trainings in relation to the needs 
of national aquaculture operators. We request you to participate in this survey by volunteering 
this valuable information to us. Your responses will be held in strict confidence. 

Q1 
Date  

Q2 
Name of lecturer/tutor  

Q3 
Title of lecturer/tutor  

Q4 Years of teaching experience 

Experience (Yrs)______________________ 
 
Year of first appointment: _______________ 
 

Q5 
Area of specialization  

Q6 
Your highest level of studies obtained (Tick or 
cross box] 

(i) Certificate [] 
(ii) Diploma [] 
(iii) Degree [    ] 
(iv) Post graduate Diploma [] 
(v) Master [     ] 
(vi) Doctorate []  

Q7 Do you report to a supervisor? (Cross or tick) 

1) Yes [];    2. [     ] 

If yes, what is his or her name? 
__________________________________; 
 
Title of supervisor: 
__________________________________ 
 

Q8 
Name of your current aquaculture related 
department  

Q9 
What level of students in aquaculture related 
course to you teach? (Tick or put an X on all 
that apply) 

g) Certificate [] 
h) Diploma [ ] 
i) Degree  [     ] 
j) Post graduate Diploma [] 
k) Master    [      ] 
l) PhD        [      ] 
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Q10 
In what specific year of study are the students 
you usually teach (Check all that apply) 

      1 [ ]; 
      2 [ ]; 
      3 [  ]; 
      4 [  ] 

Q11 What specific subjects/courses do you teach? 

1._________________________________ 
2._________________________________ 
3._________________________________ 
4._________________________________ 
5._________________________________ 
 

Q12 
On average how many students do you teach 
per learning cycle? 

 

Q13 What is your main teaching mode? (Select one) 

1. Auditory []. 
2. Visual []. 
3. Kinesthetic []. 
4. Other (Specify) [] ______________ 
 

Q14 Do you use teaching notes? 
1 Yes []; 2. No [] 

Q15 
In what form do you present your notes? (Mark 
all that apply) 

 
1. Dictation []. 
2. Writing on Chalkboard []. 
3. Projection []. 
4. Hand-outs []. 
5. Other (Specify) ______________ 

 

Q16 How regularly do you update your notes? 

1. Daily []. 
2. Weekly []; 
3. Monthly []; 
4. Quarterly []; 
5. Bi-annually []; 
6. Annually [  ] 
7. After more than a year [  ]; 
8. Never [  ]  

Q17 
How would you rate the level to which your 
notes are up to date with technical advances in 
your teaching field? 

1. Very up to date [   ]; 
2. Up to date [   ]; 
3. Less-up to date [   ]; 
4. Not up to date [  ]; 

 

Q18 
Have you attended any conferences or 
symposia in your field of teaching? (Kindly 
provide the number) 

1. Yes [   ]; 
2. No [    ] 

 

If yes in 18(i) above,  
International _______________ 
National/Local ______ 
Internal _____________ 
 

Q19 
Have you presented your work in any 
conference or symposia? (Kindly provide the 
number) 

1. Yes [   ]; 
2. No [    ] 
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If yes in 19(i) above give titles,  
(a) International  

1. _______________________________ 
2. _______________________________ 
3. _______________________________ 
4. _______________________________ 

(b) National/Local 
1. _______________________________ 
2. _______________________________ 
3. _______________________________ 
4. _______________________________ 

(c) Internal 
5. _______________________________ 
1. _______________________________ 
2. _______________________________ 
3. _______________________________ 

 

Q20 
Have you undergone any refresher courses in 
your teaching field? (Kindly provide the 
number) 

1. Yes [   ]; _________ 
2. No [    ]; 

 

If yes in 20(i) above give titles,  
Level of Course          Name of course 
_____________          ___________________  
_____________          ___________________      
_____________          ___________________      
_____________          ___________________      
_____________          ___________________      
_____________          ___________________      
_____________          ___________________      

Q21 
Do you have any publications in your teaching 
field? (Kindly provide the number) 

1. Yes [   ]; _________ 
2. No [    ] 

 

If yes in 21(i) above give titles,  
(a) International journals  

1. _______________________________ 
2. _______________________________ 
3. _______________________________ 
4. _______________________________ 

(b) Local journals 
1. _______________________________ 
2. _______________________________ 
3. _______________________________ 
4. _______________________________ 

Q22 
Do you have any technical reports in your 
teaching field? (Kindly provide the number) 

1. Yes [   ]; _________ 
2. No [    ] 

 

If yes in 22(i) above give titles,  
1. _______________________________ 
2. _______________________________ 
3. _______________________________ 
4. _______________________________ 
5. _______________________________ 
6. _______________________________ 
7. _______________________________ 
8. _______________________________ 
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Q23 
Have you undertaken any community outreach 
activities in your teaching field? (Kindly provide 
the number) 

1. Yes [   ]; _________ 
2. No [    ]; 

 

If yes in 23(i) above state in which areas,  
1. _______________________________ 
2. _______________________________ 
3. _______________________________ 
4. _______________________________ 

 

Q24 

In your own opinion, are there any refresher 
courses you would prefer for better teaching in 
your field? 
 

1. Yes [   ]; 
2. No [    ]; 

If yes in 24(i) above give titles,  
Level of Course          Name of course 
_____________          ___________________  
_____________          ___________________      
_____________          ___________________      
_____________          ___________________      
_____________          ___________________      
_____________          ___________________      
_____________          ___________________      

Q25 

In your own opinion, are there any specific 
changes in the curriculum which you would 
prefer? 
 

1. Yes [   ]; 
2. No [    ]; 

Reason for your answer: 
___________________________________ 

If yes in 25(i) above state in which areas,  
1. _______________________________ 
2. _______________________________ 
3. _______________________________ 
4. _______________________________ 

 

Q26 Do you have any other comments 

____________________________________________
____________________________________________
____________________________________________
____________________________________________
_________ 
 

Q26 
 
 

 
Remarks (For consultancy use only) 

Interviewer: __________________________ 
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Appendix 3: Signed interview and assessment schedule at RIAT on 1st April 2021. 
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Appendix 4: Current regular and short courses in aquaculture offered at RIAT 
a) Regular Courses  

No. Course title & code Brief Course description (include 
duration) 

Year enrolled; 
number of 
graduands 
certified to 
date 

Course relevance 
to national 
development  

Name of facilitator 
& his/her highest 
level of 
qualification  

Remarks (for 
consultancy use 
only 

Priority 

1.  Fisheries Technology This certificate course is designed 
to provide technical skills and 
knowledge for artisans in both the 
capture fisheries and aquaculture 
sub-sectors.  The course covers 
both aquaculture (about (40%) and 
capture fisheries (about 60). The 
course duration is 2 years. 
However, most technical education 
Programmes (TEP) like this one is 
being replaced with modular 
programme. This course will cease 
once the current candidates clear 
their examinations in December 
2021 or thereabout 

1991.  
243 
 
 

The course has 
significantly 
contributed to 
the Kenya’s 
fisheries sector as 
a number of 
fisheries 
assistants within 
Kenya Fisheries 
Service have 
pursued this 
course at 
certificate level. 

Kenneth Odero-
BSc Zoology (now 
transferred), 
Benter Omondi 
now retired (BSc 
Education-Biology 
Mathematics),  
Musa Ogola (MSc. 
Aquaculture) 
Paul Wabwaya 
(BSc Fisheries) 
Benstone Awuor 
(Dip-Food 
Science), 
Evans Awuodi 
Ading’ (BSc 
Fisheries and 
Aquaculture) 
Julie Bwoga (BSc 
Fisheries and 
Aquatic Sciences), 
Violet Orodi (BSc. 
Fisheries and 
Aquatic Sciences) 

Relevant but can 
be merged with 
number 2 
(Fisheries science 
and technology) 
which is more 
robust. 

Mid-Level 

2.  Fisheries Science and 
Technology 

The course is a 2-year craft 
certificate programme that was 
launched in 2020 September, with 
7 trainees. The course covers 
Aquaculture (50%) and capture 

Newly 
launched 
programme 
with 7 trainees 
at present. 

The course was 
developed with 
involvement of 
the stakeholders 
within the 

Musa Ogola (MSc. 
Aquaculture) 
Paul Wabwaya 
(BSc Fisheries) 

This should be 
retained 

 High-Level 
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fisheries (50%) and is modular 
meaning that at the end of year 
one, the trainee will have covered 
modules relating to aquaculture 
and in the second year they will 
pursue units relating to the capture 
fisheries. Graduates from this 
course are expected to have 
acquired skills, knowledge and 
attitudes that would help them 
design and construct and manage 
fish culture units as well as to 
construct, operate, maintain fishing 
vessels and gears.   

They are likely 
to graduate in 
early 2023  

fisheries and 
aquaculture sub-
sectors and 
covered more 
current and 
emerging issues 
which are very 
relevant to the 
current situation 
in Kenya and 
beyond.  

Benstone Awuor 
(Dip-Food 
Science), 
Evans Awuodi 
Ading’ (BSc 
Fisheries and 
Aquaculture) 
Julie Bwoga (BSc 
Fisheries and 
Aquatic Sciences), 
Violet Orodi (BSc. 
Fisheries and 
Aquatic Sciences) 

3.  Aquaculture 
Management (Level 
6) equivalent to 
Diploma 

This is a 2-year competency-based 
course that gives trainee skills, 
knowledge and attitude for 
designing and constructing fish 
culture units, manage fish hatchery, 
produce and manage fish feeds, 
manage recirculating aquaculture 
systems (RAS) and fish cages  

Newly 
launched 
course in 2021 
with 6 
trainees.  

The course is very 
relevant for the 
present 
aquaculture sub-
sector with 
provision for a lot 
of practice for 
trainees hence 
making them 
acquire both 
entrepreneurial 
and employability 
skills 

Musa Ogola (MSc. 
Aquaculture) 
Paul Wabwaya 
(BSc Fisheries) 
Benstone Awuor 
(Dip-Food 
Science), 
Evans Awuodi 
Ading’ (BSc 
Fisheries and 
Aquaculture) 
Julie Bwoga (BSc 
Fisheries and 
Aquatic Sciences), 
Violet Orodi (BSc. 
Fisheries and 
Aquatic Sciences) 

Components of 
this course e.g., 
design and 
construction of 
fish culture units 
etc. seems to be 
repetition of 
number 2 above. 
This can be 
combined with 
number 2 above 
so that it becomes 
a unit under it. 

 High-Level 

a) Short Courses  

No. Course title & code Brief Course description (include 
duration) 

Year enrolled; 
number of 
graduands 

Course relevance Name of facilitator 
& his/her highest 
level of 
qualification  

Remarks (for 
consultancy use 
only 

 



 

24 
 

certified to 
date 

1.  Fingerlings and feeds 
Production  

This is a 2-week course that was 
originally designed for fingerlings 
and fish feeds producers within 
Western Kenya. It mainly dealt with 
fingerlings production for Tilapia 
and Catfish as well as on-farm fish 
feed production for small scale fish 
farmers. Fingerling’s production 
took 1 week, and fish feed 
production took 1 week. The 
course was implemented under 
funding from GIZ and Mashav 
under Trilateral Tilapia Project in 
2012-2016. 

2016.  
52 Small scale 
fish feed 
producers, 
55 fingerlings 
producers, 
50 fisheries 
extension 
officers 

This short course 
greatly increased 
fish production in 
Western Kenya 
hence improving 
livelihoods among 
fish farmers in the 
region 

Dr. Isack Bejerano 
(consultant from 
Israel), 
Albert Altena 
(Consultant from 
Germany), 
Enos Were 
(Jewlett 
Enterprises, BSc 
Fisheries) 
Musa Ogola (RIAT, 
MSc Aquaculture) 

Relevant training  High-Level 

2.  Basic fish farming 
with IT  

Designed as a short course (3 
months) for trainees progressing 
from high school to university. The 
course gives a general overview of 
fish farming with specific emphasis 
on fishpond management 

2017.  
15 

This is a relevant 
course especially 
for those wishing 
to work in the 
fishponds as farm 
assistants with 
duties such as 
stocking, feeding, 
harvesting, 
maintenance of 
the pond  

Kenneth Odero-
BSc Zoology (now 
transferred), 
Benter Omondi 
(BSc Education-
Biology, 
Mathematics now 
retired),  
Musa Ogola (MSc. 
Aquaculture) 
Benstone Awuor 
(Diploma Food 
Sciences), 
Paul Wabwaya 
(BSc Fisheries) 

Relevant training  High-Level 
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3.  Fish cage 
management 

This is planned short course to be 
offered to those involved in cage 
farming 

Planned  It is one of the 
modules 
developed for the 
Aquaculture level 
6 and targets 
those who desire 
to gain skills in 
designing, 
constructing and 
managing fish 
cage farms. It is 
expected to have 
demand for 
training since the 
fish cage farming 
has greatly 
increased in the 
last 5 years in 
Kenya. 

Musa Ogola (MSc. 
Aquaculture) 
Paul Wabwaya 
(BSc Fisheries) 
Evans Awuodi 
Adiang’ (BSc 
Fisheries and 
Aquaculture) 
Julie Bwoga (BSc 
Fisheries and 
Aquatic Sciences), 
Violet Orodi (BSc. 
Fisheries and 
Aquatic Sciences) 
 

With the 
mushrooming of 
cage culture in 
Lake Victoria, this 
course is relevant 

Mid-Level 

4.  Fish farming as a 
business 

This is planned short course to be 
offered to those involved in fish 
farming whether pond, cage, RAS 
among others. It enables trainees to 
develop and manage enterprise 
budgets so that fish farming is done 
with the aim of making profits 

 Planned  This course is 
important 
because it is in 
line with the 
emphasis by the 
government and 
other agencies in 
encouraging fish 
farmers to 
practice fish 
farming for health 
and wealth 
creation 

Edward Sogoni 
(Bed, 
Entrepreneurship, 
Dr Anne Obinju, 
Linguistics 
Marlin Wafula Bed. 
Mathematics, 
Musa Ogola, MSc 
Aquaculture 
Evans Adiang’ (BSc 
Fisheries) 

Relevant course 
since fish farming 
is carried out as a 
business with an 
aim of making 
profit. This will 
ensure 
sustainability of 
the enterprise. 

 High-Level 
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Appendix 5: Proposed curriculum for short and regular courses at RIAT 
a) Regular Courses   

No. Course title & code Brief Course description Course relevance  Remarks Capacity 
availability  

Priority 

1.  Quality management 
of fish handling and 
processing 

This training will capacity build 
individuals on post-harvest losses 
along the fishery value chain and 
give the students a hands-on 
experience on fish handling and 
preservation techniques in order to 
improve technical know-how of 
fisheries stakeholders to produce 
quality fishery products in 
compliance with safety standards. 
The areas to be covered include: 

1. Good hygiene practices for 
fishing Fish spoilage (Quality 
of fish product and measuring 
quality of fish product) 

2. Fish handling practices 
(including Poor fish handling 
practices and good fish 
handling practices) 

3. Fish processing practices 
(including controlling disposal 
of fish wastes and 
management of fish waste 
options) 

4. Fish preservation techniques 
(e.g., traditional fish smoking 
and its disadvantages; 
improved techniques of fish 
smoking and its advantages; 
Traditional techniques of sun-
drying of fish and its 

Fish is a highly perishable 
food, which needs proper 
handling and preservation if 
it is to have a long shelf life 
and retain a desirable quality 
and nutritional value. If 
fisheries product is to meet 
the local and international 
standards, then quality of the 
product is of utmost 
importance. This training will 
empower the trainees with 
skills of quality assurance 
along the fish value chain 
hence increasing their 
chance of employment. It will 
also enable the individual’s 
become entrepreneur and 
employ other youths. For 
example, the youths will gain 
hands-on experience on 
value addition methods like 
preparation of fish samosa, 
fish balls, fish fingers, etc., 
which can enable them to 
start their own business 
hence becoming 
entrepreneurs. 

Can be done singly 
or in collaboration 
with KMFRI, and 
University of 
Eldoret 

Available  High-Level 
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disadvantage; improved 
techniques of sun-drying of 
fish and its advantage) 

5. Fish oil (preparation of fish oil 
and its benefits) 

6. Fish value added products 
e.g., fish balls, fingers, 
samosas, amongst others 

2.  Fisheries policy, Law 
and professional 
Ethics 

This will provide knowledge on 
fisheries policies, law and 
professional ethics that will guide 
the priorities for the national 
fisheries sector e.g., profitability of 
the sector, fish production, and 
fishery assessments to determine 
what level of fishing can be 
sustained at each of those target 
reference points for management. 

Policy will guide the 
sustainable development of 
the Kenya fishery sector in an 
effective and coordinated 
manner in keeping with the 
Economic Recovery Strategy 
(ERS), and will hasten and 
enhance the sector’s 
contribution to the country’s 
development objective of 
poverty alleviation and 
wealth creation 

Can be done in 
collaboration with 
University of 
Eldoret, KMFRI. 

Not available at 
RIAT 

Low-level 

3.  Aquatic animal 
health and 
biosecurity strategy 

This will empower individuals with 
practical knowledge in areas such as: 

1. Why and how diseases 
occur in aquaculture 

2. What diseases can occur in 
aquaculture and how to 
diagnose them 

3. What can be done to 
reduce or manage the risk 
of diseases in aquaculture 

4. Biosecurity legislations 
5. Surveillance 

Currently there is almost no 
competent authority to 
diagnose aquatic diseases 
and provide treatment in 
Kenya. For a long time, this 
has been left with veterinary 
department since fish 
farming has been carried out 
at subsistence hence minimal 
disease occurrence. 
However, with introduction 
of cage culture with massive 
productions, aquaculture has 
already experienced 
incidences of disease 
occurrence hence need for 

Can be done in 
collaboration with 
University of 
Eldoret, KMFRI and 
Veterinary 
department 

Available  High-Level 
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competent authority in the 
line of aquaculture to 
diagnose and prescribe 
treatments that will not harm 
the environment. This 
training will increase their 
chance of employment 

4.  Research methods This training will empower the 
participants with strategies, 
processes or techniques utilized in 
collecting data for analysis in order 
to uncover new information or 
create better understanding of a 
topic. The following areas should be 
covered: 

1. Methods for collecting data 
(qualitative and 
quantitative) 

2. Examples of data collection 
methods 

3. Methods for analyzing data 
(qualitative and 
quantitative) 

4. Examples of data analysis 
methods 

5. Data and information 
interpretation 

6. Technical writing and 
reporting 

Acquired skills of data 
collection and interpretation 
will increase the participants 
employability skills 

Can be done in 
collaboration with 
KMFRI 

Unavailable  High-Level 

5.  Water quality for fish 
farming 

The participants will acquire 
knowledge and skills that will help 
them manage water quality for 
successful fish farming.   

The fish perform all its 
physiological activities in 
the water – breathing, 
excretion of waste, feeding, 
maintaining salt balance and 
reproduction. Thus, water 
quality is the determining 

Can be done alone 
or in collaboration 
with University of 
Eldoret 

Available  High-Level 
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factor on the success or 
failure of an aquaculture 
operation. Good water 
quality translates to high fish 
production hence meeting 
the national demand for 
protein especially among the 
vulnerable group. 

6.  Fish nutrition and 
feed technology 

The training should comprise of both 
theory and practical aspects of fish 
nutrition and feed technology. The 
theory will cover the following areas: 

1. Nutrition and fundamentals 
of fish nutrition 

2. Description of fish growth 
and important nutrients 
required for fish growth 

3. Proteins and Amino acids: 
Their structure, 
composition, classification 
and metabolism 

4. Lipids: Their structure, 
composition, classification 
and metabolism 

5. Carbohydrates: Their 
structure, composition, 
classification and 
metabolism 

6. Vitamins: Their structure, 
composition, classification 
and metabolism 

7. Minerals: Their structure, 
composition, classification 
and metabolism 

Fish feeds comprises over 
60% of the variable costs in 
aquaculture. In order for fish 
farming to make some 
economic sense, farmers 
must search for quality but 
cost-effective feeds. This 
training will enable 
participants become 
entrepreneurs and 
consultants and this will also 
increase their employment 
skills. 

Can be done in 
collaboration with 
KMFRI or 
University of 
Eldoret 

Available  High-Level 
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8. Energy: Their structure, 
composition, classification 
and metabolism 

9. Nutrient requirements of 
cultivable fish and shellfish 

10. Methods of feed 
formulation and 
manufacturing 

11. Different forms of feeds: 
Wet feeds, moist feeds, 
mashes, pelleted feeds, 
floating and sinking pellets 

12. Feed Additives: Role of 
binders, antioxidants, 
enzymes, pigments growth 
promoters and feed 
stimulants as feed additives 

13. Use of non-conventional 
feed ingredients in fish feed 
formulation and role of 
anti-nutritional factors 

14. Digestive enzymes, feed 
digestibility and factors 
affecting digestibility 

15. Evaluation of efficiency of 
fish feeds: Feed conversion, 
feed efficiency, net protein 
utilization and biological 
value 

16. Storage of fish feeds: 
Methods and importance of 
preservatives and 
antioxidants 

17. Nutritional deficiency 
disorders, symptoms and 
diseases in fishes 
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The practical will cover the following 
areas: 

1. Proximate composition 
analysis of feed ingredients 
and prepared feeds 
(Determination of moisture, 
protein, fat, fiber and ash 

2. Preparation of artificial 
feeds using locally available 
feed ingredients 

3. Determination of sinking 
rate and stability of 
formulated feeds 

4. Determination of storage 
effect on feed quality 
(Protein and fat associated 
changes) 

5. Students Project Work: 
Testing and evaluation of 
formulated fish feeds on 
fish growth and survival 

7.  Entrepreneurship in 
aquaculture 

This course will empower the 
participants with entrepreneurial 
skills such as: 

1. Business management 
skills. 

2. Teamwork and leadership 
skills. 

3. Communication and 
listening. 

4. Customer service skills. 
5. Financial skills. 
6. Analytical and problem-

solving skills. 
7. Critical thinking skills. 

Since independence, Kenya 
has been grappling with an 
increasing population which 
is not in tandem with the 
rate of job creation hence 
slow economic growth and 
development. The Youth 
form the largest segment of 
the unemployed population 
in Kenya and yet are an 
important agent of economic 
growth and development. 
This training will enable the 
youths start their own farms 
and employ other youths. 

Can be done singly 
or in collaboration 
with KMFRI 

Available  High-Level 
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8. Strategic thinking and 
planning skills. 

8.  Extension education The participants will be trained in 
the following areas: 

1.  Introduction to Extension 
Education and Fisheries 
Extension 

2. Principles of extension 
3. Extension Teaching 

Methods and their 
classification 

4. Technology Transfer 
5. Adoption and Diffusion of 

Innovations 
6. Extension Programme 

Planning 
7. Rural Sociology and 

Educational Psychology 

Efficient extension services 
are required to support the 
existing farmers and the new 
entrants for effectively 
promoting equitable and 
sustainable development 
of aquaculture that will 
contribute to overall rural 
socio-economic life. 

Can be done singly 
or in collaboration 
with KMFRI 

Available  Mid-Level 

9.  Fisheries and 
Aquaculture 
Management  

This is for Aquaculture systems 
including Aquaculture, and cage 
culture systems. The students will 
acquire knowledge in the following 
areas: 

1. Compare aquaculture and 
capture systems 

2. Aquaculture Production 
Systems 

3. Design and construction of 
fish culture units 

4. Starting a Marine and 
Aquaculture (Mariculture) 
Business 

5. Choosing an aquatic 
species 

6. Pharmaceuticals 

There are suitable sheltered 
creeks, bays, estuaries and 
shallow continental shelf for 
mariculture 
development. The coastal 
waters are actually virgin 
areas in Kenya, given that 
most of them are 
less productive for capture 
fisheries, hence mariculture 
would make better use of 
them 

Improved version 
of the previous 
fisheries science 
and technology. 
Can be done in 
collaboration with 
KMFRI 

Available  High-Level 
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7. Diet Formulation and 
feeding 

8. Health Management – 
Diseases and Parasites 

9. Harvest and Post-Harvest 
Handling 

b) Short Courses   

No. Course title & code Brief Course description Course relevance Remarks   Priority 

1.  Efficient and 
environmentally 
considerate systems 
of fish food 
production 

Trainees will learn on components 
and operations of sustainable 
systems such as aquaponics and 
recirculating aquaculture systems 

With climate change, most 
areas are experiencing 
drought hence competition 
for water with other sector 
e.g., agriculture. There is 
need for adoption of 
sustainable aquaculture 
system 

Benchmark with 
VICINAQUA 

Not available  Mid-Level 

2.  Care of broodstock 1. The brood-fish  
2. Feed and feeding of 

broodfish 
3. Environmental factors 

affecting sourcing and 
utilization of broostock  

The brood fish is the most 
valuable resource of a 
hatchery as it determines the 
economic viability of the 
hatchery; Starts life in the 
hatchery; determines quality 
of the seed produced; 
marketability of the seed 
produced; Sustainability of 
both the production and 
business. The key to any 
successful hatchery 
production is therefore the 
use of very high quality 
broodstock. Effective 
broodstock management will 
go a long way to contribute 
to the overall national 
development objective of 

Benchmark with 
KMFRI 

Available  High-Level 
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increasing national fish 
production.  

3.  Aquaculture 
entrepreneurship.  

This training will empower the 
participants on record keeping in fish 
farming, types of records and how to 
keep the records, ways to account 
for profits and losses and 
undertaking aquaculture as a 
business venture. 

An appropriate business and 
record-keeping system can 
determine the survival or 
failure of a new 
hatchery business 

Can be done in 
collaboration with 
KMFRI. 

Available  High-Level 

4.  Tilapia monosex 
seed production 

The participants should be taken 
through: 

1. Biological and 
environmental factors 
affecting hatchery 
production 

2. Monosex male tilapia 
production methods 
(hybridization, YY 
techniques, sex 
determination by hormones 

3. Protocols for sex reversal 
treatments 

4. Preparation of hormone 
impregnated feed 

This will empower the 
farmers to effectively 
produce all male tilapia, 
contributing to the overall 
national development 
objective of increasing 
national fish production 

Can be done alone 
or in collaboration 
with KMFRI, or 
University of 
Eldoret. 

Available  High-Level 

5.  Predators and 
predator control 

The participants can be taken 
through: 

1. Types of predators 
2. Impacts of predators in fish 

farming 
3. Predator control 

This will enable farmers to 
effectively control predators 
and increase the survival of 
fish, contributing to the 
overall national development 
objective of increasing 
national fish production 

Can be done 
singly. 

Available  Low-Level 

6.  Basic fish farming 
with IT 

Revised to enable students to 
develop Applications using ICT. 

This is a relevant course 
especially for those wishing 
to work in the fishponds as 
farm assistants with duties 
such as stocking, feeding, 

Revised version 
from the former 
course 

Available  High-Level 
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harvesting, maintenance of 
the pond  

7.  Emerging 
aquaculture 
production systems 

This will involve upcoming methods 
in the regions for adoption such as 
Fish cage management, recirculation 
aquaculture systems, among others. 

To equip students with 
necessary skills to be 
absorbed in emerging 
markets 

Revised version 
from the former 
course called “fish 
cage 
management.” 

Not available  High-Level 
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 a) Facilities  

No. Name, specification/model and photo Use (purpose) 
Estimated cost-

Ksh/$/£ 
Qty 

Remarks (Collaborate 
with? Done singly? 

Benchmark with? Etc.) 

Priority 

1.  General Laboratory 

 

Water and Fish Samples 
analysis 

Euro. 23,389.99 1 In good condition but 
requires two (2) 
additional labs to be 
used as a wet lab. 

High-Level 

2.  Concrete Fish holding tank 

 
(4 x 2) m 

For holding fish before 
transfer, also holds 
Goldfish 

Euro. 584.75 1 Good water holding, but 
at least three (3) are 
required for more 
holding for fish at 
different stages. 

High-Level 

3.  Aquaculture Training Center Water quality Lab, feeds 
production, and for fish 
hatchery 

Euro. 11,694.99 
 

1 New structure not yet 
put into practical use 

Mid-level 
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4.  a. Holding concrete tanks 

b. Happa net 

1 
(8 x 6) m 

For Cut fish and Tilapia. a. Euro 
584.75 

b. Euro. 
15.59  

1 a. To be improved to 
act as a reservoir 
for roof 
catchment. 
Requires 
Recirculation 
system with drain 
system for wastes 

b. Happa net used up 
c. Two (2) more 

required. 

High-level 

5.  Brooder ponds For brood stalks Tilapia and 
Clarias 

@ Euro 155.93 5 All under renovation and 
requires 1mm liners. 

High-level 
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(6x7) m, (6 x 5)m, (5 x 5)m, (6 x 7)m, (4 x 4)m. 

6.  Kajulu Fishponds/Earthen ponds For culturing both Tilapia 
fish and catfish. 

@ Euro. 623.73 6 Non-operational, 
Requires renovation 
stalking. 

High-level 
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Appendix 6: Inventory of aquaculture equipment and facilities at RIAT 
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Appendix 7: RIAT laboratory equipment suggested list for aquaculture department 
The equipment is for Water quality analysis, Fish feed and ingredient analysis, Value addition, Microbiological analyses, Fish feed production, Fish 
culture tanks and water tanks to support the hatchery and fishponds and the numbers/ quantities are meant to serve about 20 trainees at any 
given time. 

S/No Item QTTY Purpose 
Estimated Cost 
(Euro) 

Remarks 
Priority 

1.  

VORTEX MIXER VM-2000.Min 
speed. (rmp) 500 Max. Speed 
(rpm): 3000. Top head size: 
Platform head with Diam. 80mm. 

1 

Are used to suspend cells. In a biochemical or 
analytical laboratory, they may be used to mix the 
reagents of an assay or to mix an experimental sample 
and a dilutant. 

67.75 
This item not 
present 

High level 

2.  

MAGNETIC STIRRER. STRRING 
CAPACITY: 100-2000 ML. SPEED: 
150-1500RPM. PLATFORM SIZE: W-
82MM x D-93MM.  

1 

A magnetic stirrer is a device widely used in 
laboratories and consists of a rotating magnet or a 
stationary electromagnet that creates a rotating 
magnetic field. This device is used to make a stirring 
rod, immerse it in a liquid, rotate quickly or stir or mix 
a solution. 

33.44 
Supplementing 
the existing old 
one 

High level 

3.  Digital colony counter with pen 1 
Digital Colony Counter. It is designed for rapid and 
accurate counting of bacterial and mold colonies. 

38.98 

The existing is 
old and a new 
one to help 
supplement it 

High level 

4.  
HOT PLATE, GENERAL PURPOSE, 
400°C, 240 v 

1 General boiling of liquids 39.44 

Supplementing 
the existing too 
located in 
another 
laboratory. 

Mid-level 

5.  
DESSICATORS (143MM)-WITH 
SILICA GEL 

5 

Laboratory desiccators store moisture-sensitive 
samples, reagents, and items to protect against 
humidity and dust. They remove and keep out 
moisture to provide a dry atmosphere for materials 
such as powders, crystals, and electronic components. 

@ 16.80 
These are not 
present 

High-level 

6.  

LABORATORY OVEN 30LTRS.  
Working temperature.  Ambient + 
5 - 200-degree C. Chamber 
dimension W-325 x D-310 x H-
315mm. 30 liters. 2 shelves  

1 
Enabling simple glassware drying to the most 
complex, controlled heating applications 

3,439.11 
To supplement 
the old existing 
one 

High-level 
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S/No Item QTTY Purpose 
Estimated Cost 
(Euro) 

Remarks 
Priority 

7.  
ADJUSTABLE PIPETTE 1-10µL (P10) 
(pc) 

5 
Calibrated as per the standard ensures accuracy & 
precision of volumes 

@ 38.58 
These are not 
present 

High-level 

8.  
ADJUSTABLE PIPETTE 10-100µL 
(P100) (pc) 

5 
Calibrated as per the standard ensures accuracy & 
precision of volumes 

@ 27.44 
These are not 
present 

High-Level 

9.  
ADJUSTABLE PIPETTE 100-1000µL 
(P1000) (pc) 

5 
Calibrated as per the standard ensures accuracy & 
precision of volumes 

@ 30.87 
These are not 
present 

High-Level 

10.  PIPEETE HOLDING RACK  5 
Pipette racks are unique in their ability to 
accommodate multi-channel pipettes  

@ 141.05 

These are not 
present and 
needs to be 
procured 

High-Level 

11.  

TiLVRT-PCR DETECTION KIT- 
POCKIT™ Micro Plus -Nucleic Acid 
Analyzer (GeneBeachBiotechnology 
Corp.) COMPLETE SET or similar/ 
better quality OR any equivalent 

1 
The fastest and most accurate way to screen water 
and food for pathogens. 

94.34 not sure 
about this cost 

This is not 
present and will 
assist in testing 
of fish diseases 
e.g., Tilapia 

High-Level 

12.  Thermocycler, PCR machine 1 
Laboratory apparatus most commonly used to amplify 
segments of DNA via the polymerase chain reaction 
(PCR). , 

2,995.00 

Needed for high 
level training to 
identify fish 
species 

High-Level 

13.  Freeze Dryer 1 
Used to preserve perishable materials, with the goal 
of extending their shelf life and/or preparing them for 
transport. 

1,647.600 
To supplement 
ordinary 
refrigerators 

High-Level 

14.  
MICROPIPETTE TIPS WHITE 0.5-
10ul CYRSTAL 1000S 

5 Autoclavable tips for analytical volumes @ 63.40a packet 
These are not 
present and to 
be procured 

High-Level 

15.  
GAS CYLINDER FOR BUNSEN 
BURNER (13KGS) 

2 For localized burning, sterilization of wire loops @ 54.58 
Not present but 
for critical use in 
a lab 

High-Level 

16.  

SOXHLET APPARATUS COMPLETE 
(200ML 
CONDENSOR WITH 500ML R/B 
FLASK) 

1 
For analyzing food proximate composition of crude 
fats 

107.20 
This not present 
– need to be 
procured 

High-Level 



 

42 
 

S/No Item QTTY Purpose 
Estimated Cost 
(Euro) 

Remarks 
Priority 

17.  

PROTEIN ANALYZER KJELDAHL 
DISTILLATION DIGESTION 
APPARATUS ANALYSIS 
PARAMETERS: PROTEIN CONTENT, 
NITROGENOUS COMPOUNDS 
WORK PRINCIPLE: KJELDAHL 
METHOD 
MEASURING RANGE: 0.1-200MGN 
RECOVERY RATE: ≥99.5% 
SAMPLE CAPACITY PROCESS: 
SOLID≤6G; LIQUID≤20ML 
SAMPLE SEPERATED TIME: 4-6MIN 
DISTILLATION TIME: 0-999S 
DISTILLATION DIGESTION 
APPARATUS 

1 For analyzing Protein composition in foods 2,679.25 
The unit not 
present 

High-Level 

18.  COOLING BOXES 32L 2 For field samples collection Euro. @ 27.29 
Supplementing 
the existing one 

Mid-Level 

19.  LABORATORY REFRIGERATOR 1 For samples preservation at 4oc in the laboratory Euro 194.92 
Supplementing 
existing ones 

Mid-level 

20.  LABORATORY INCUBATOR. 53lts. 1 For specific incubation temperatures Euro. 311.87 
Supplement 
existing old one 

Mid-level 

21.  PETRI DISHES (90MM GLASS) 100pcs For holding prepared culture media @ 1.95 
Supplementing 
existing one 

High- Level 

22.  MAC CONKEY AGAR 500G 
4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing to 
be procured 

High-Level 

23.  MAC CONKEY BROTH 500G 
4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing – 
hence to be 
procured 

High-Level 

24.  Tryptone Soy Agar (TSA) 
4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing to 
be procured 

High-Level 

25.  
Tryptone Soy Agar + 5% sheep 
blood (TSA +Blood) 

4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing to 
be procured 

High-Level 
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S/No Item QTTY Purpose 
Estimated Cost 
(Euro) 

Remarks 
Priority 

26.  
Tryptone Soy Agar + Coomassie 
Brilliant Blue 

4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing – 
hence to be 
procured 

High-Level 

27.  
Thiosulfate Citrate Bile Salts 
Sucrose Agar (TCBS Agar) 

4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing - to 
be procured 

High-Level 

28.  
m-AEROMONAS Selective Agar 
Base (Havelaar) 

4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing - to 
be procured 

High-Level 

29.  Brain Heart Infusion (BHI+Y) 
4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing - to 
be procured 

High-Level 

30.  
Brain Heart Infusion + 2% NaCl (BHI 
+ NaCl) 

4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing - to 
be procured 

High-Level 

31.  Muller Hinton Agar (MH) 
4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing - to 
be procured 

High-Level 

32.  Glucose Peptone (GP) 
4 
bottles 

To be reconstituted in the lab depending on sample 
sizes 

@ 194.92 
Not existing - to 
be procured 

High-Level 

33.  
VOLUMETRIC FLASK 50ML 
(BOROSILICATE) 

20pcs 
Autoclavable, standard calibrated volumes for 
analytical work  

@ 7.80 
Supplementing 
the existing one 

Mid-level 

34.  
VOLUMETRIC FLASK 100ML 
(BOROSILICATE) 

15pcs 
Autoclavable, standard calibrated volumes for 
analytical work  

@ 7.80 
Supplementing 
the existing one 

Mid-level 

35.  
VOLUMETRIC FLASK 250ML 
(BOROSILICATE) 

10pcs 
Autoclavable, standard calibrated volumes for 
analytical work  

@ 7.80 
Supplementing 
the existing 

Mid-level 

36.  
VOLUMETRIC FLASK 500ML 
(BOROSILICATE) 

10pcs 
Autoclavable, standard calibrated volumes for 
analytical work  

@ 7.80 
Supplementing 
the existing one 

Mid-level 

37.  
VOLUMETRIC FLASK 1000ML 
(BOROSILICATE) 

10pcs 
Autoclavable, standard calibrated volumes for 
analytical work  

@ 7.80 
Supplementing 
the existing one 

Mid-level 

38.  
VOLUMETRIC FLASK 2000ML 
(BOROSILICATE) 

10pcs 
Autoclavable, standard calibrated volumes for 
analytical work  

@ 7.80 
Supplementing 
the existing one 

Mid-level 

39.  
FISH HOLDING TANKS –DIA=2M, 
VOLUME=2000L  

1 Durable easy to clean fish holding tank before transfer @ 3,012.86 
To supplement 
the existing 
ones 

High-level 

40.  
WATER TANK (10,000Lts) stationed 
each at the hatchery, concrete 
tanks and at the pond 

3 
For storing quality water before pumping to 
aquariums and ponds 

@ 2500 
Supplementing 
the existing one 

High-level 
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S/No Item QTTY Purpose 
Estimated Cost 
(Euro) 

Remarks 
Priority 

41.  

DOUBLE WATER DISTILLATION 
APPARATUS Usage/Application 
Laboratory; Material:  Quartz; 
Model Name/Number:  LTSW-QD-1  
Shape:  Round B45; Capacity: 5 
liter/hr.  

1 
Distilled water critical for any analytical work and also 
cleaning of meters probes 

@ 643.22 
This is not 
present 

High-level 

42.  
Automatic Flake Ice Maker 
(PORTABLE ICE MAKING MACHINE) 

1 Ice production @ 313.89 
This is not 
present 

High-level 

43.  
ANALYTICAL BALANCE (PRECISION 
0.1mg) 

1 
For getting analytical precise weights up to four 
decimal places 

@ Euro. 1,559.33 
Supplementing 
the existing one 

High-level 

44.  Analytical Balance (precision 0.1g) 2 For getting analytical precise weights  @300 
Supplementing 
the existing one 

High-level 

45.  
Electronic Weighing Balance 
(precision 1g) 

10 For measuring weights  @74.35 
Supplementing 
the existing 
ones 

High-level 

46.  
KARL FISCHER MOISTURE 
TITRATION EQUIPMENT OR 
EQUIVALENT 

1 
For testing moisture contents in feeds before storage 
and monitoring of moisture in feeds ingredients 
before making final products 

@ 1,929.67 
This is not 
existing 

High-level 

47.  
DIGITAL BOMB CALORIMETER 
WITH AUTOMATIC CALCULATION 

1 A bomb calorimeter measures food calories @ 55,046.90 
This is not 
present 

High-level 

48.  Plankton nets 5 For plankton sampling @ 50.00 
This is note 
present 

High-level 

49.  WADING SUITS 10 Protective gear used during fishing @ 50 
This is not 
present 

High-level 

50.  Fish feed pelletizer 1 For fish feed production @ 428.82 
This is not 
present 

High-level 

51.  Vacuum packaging machine  1 Hermetic sealer to avoid spoilage @ 54.87 
This is not 
present 

High-level 

52.  
Fish feed grinder (Retsch M200 
grinder, Germany for grinding 
feeds before analysis for nutrients) 

1 For grinding feeds before nutrients analysis @ 42.87 
This is not 
present 

High-level 

53.  
Butcherboy sawing machine 
(brand-Lasar model, USA) for 

1 For size reducing bulk ingredients @ 1,009.62 
This is not 
present 

High-level 
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S/No Item QTTY Purpose 
Estimated Cost 
(Euro) 

Remarks 
Priority 

sawing frozen fish samples before 
analyses 

54.  Desktop computers  5 
For recording of data and information, formulation of 
fish feeds 

@ 500.00 
This is not 
present 

High-level 

55.  LCD projector  1 
For projection during practical sessions in the 
laboratory  

@750 
Supplementing 
existing ones 

High-level 

56.  Projection screen 1 For projection  455.6 
This is not 
present 

High-level 

57.  Liners for fishponds 
2000m
2 of 
0.8mm 

For prevention of seepages in fishponds at Kibos fish 
farm 

@2000@4 =8,000 
This is not 
available 

High-level 

58.  Water pump 1 Pumping water into the ponds from a nearby river @950 
This is not 
available 

High-level 

59.  Binocular compound microscope  6 
Used in identification fish diseases agents like 
parasites/ identification of aquatic microorganisms 
etc.. 

@299.28 
This is not 
available 

High-level 

60.  Dissecting/ stereo microscope  6 Used in dissection, 3-dimensional views @719.67 
This is not 
available 

High-level 

61. m Microtome  1 Preparation of samples for microscopy 33,424.47 
This is not 
available 

High-level 

62.  

Multi-parameter meter 
(pH/conductivity/DO), handheld 
kit, with pH electrode, conductivity 
and oxygen probes 

1 Measurement of water quality parameters 1,811.14 
This is not 
available 

High-level 

63.  Dissolved Oxygen (DO) meter 2 Measurement of DO levels @179.92 
This is not 
available 
 

High-level 

64.  
High Performance Liquid 
Chromatography (HPLC) 

1 
Analysis of large molecules such as proteins, polymers 
and polysaccharides and also heavy metals in water  

11,803.19 
This is not 
available 

High-level 

65.  50” LED SMART TV set 1 
As teaching aid, presentation, ease of connecting to 
the web during training 

@600 Not available 
High-level 

66.  Laboratory/ structure 1 For safe housing of the equipment and facilities @50,000 
This is not 
available 

High-level 
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S/No Item QTTY Purpose 
Estimated Cost 
(Euro) 

Remarks 
Priority 

67.  Double cabin truck  1 
For transportation of farm inputs and other farm 
operations 

@35,000 
This is not 
available 

High-level 

Appendix 8: Profile of teaching staff at RIAT and courses/disciplines they teach in line with their qualifications 
 

Specialization Experience 
(Yrs) 

Education Subject_1 Subject_2 Subject_3 Subject_4 Subject_5 Students 

Fisheries & Aquatic Sciences 1 Degree Food Chemistry Food 
Processing & 
Preservation 

Fish Handling and 
Preservation 

Aquaculture 
 

10 

Fisheries & Aquaculture with IT 5 Degree Food Chemistry Food 
Processing & 
Preservation 

Fishing 
technology 

Aquaculture 
Fisheries 
Management 

Digital 
literacy 

38 

Fisheries 8 Degree Setting up a 
fishpond 

Food 
Processing & 
Preservation 

Fishing 
technology 

Grow-out 
management 

Fish 
hatchery 
managemen
t 

38 

Technology Education (Building 
& Construction Technology) 

2 Degree Numeracy skills 
    

6 

Linguistics (Communication 
Skills) 

24 Doctorate Communication 
Skills  

Employability 
Skills 

Life skills 
  

6 

Food Science 9 Diploma Food processing 
engineering 

Food 
Microbiology 

Food chemistry Food handling 
and processing 

Math 26 

Accounting 21 Degree Entrepreneurship Business 
planning 

   
10 

Aquaculture 18 Master Fish feed 
production 

Post-harvest 
technology 

Fish nutrition Fish biology Fish 
hatchery 
managemen
t 

15 

 


