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Abstract

The study investigated aquaculture production in enhancing sustainable skills development
among public secondary school students in Rivers State. Three research questions and three
hypotheses guided the study. The study adopted a descriptive survey design, the population of
the study was 450 (agricultural science student and teachers drawn from six kingdoms in ogoni.
These schools were selected based on availability of Agricultural science teachers, practical
agriculture involvement and Accessibility spread across the six kingdoms of Ogoni. The target
population is 400, The sample size for the study was 400 using stratified random sampling
technique to select respondents. The instrument for data collection was a self-structured
questionnaire designed titled Aquaculture production for sustainable skills development
(APSSD) in a 4-point rating scale of low extent (1) high extent (4) the reliability of the
instrument was established using the test-retest method using Pearson’s correlation which
yielded (v - 0.81). data was analyzed using mean and standard deviation with a criterion mean
value of 2.50 and above while a z-test statistical tool was used to test the null hypotheses at a
significance level of 0.05. Finding revealed that aquaculture production significantly enhances
students’ general stills, including team work, entrepreneurship and sustainable farming
practices students also demonstrated a high level of competence in pond construction, water
regulation and maintenance practices. Furthermore, while students showed positive outcomes
in egg fertilization skills, the results suggest the need for more advanced, hands-on training
hatchery operations. The study recommends that aquaculture is available tool for vocational
and life skills development in secondary schools and also recommends its full integration into
the agricultural science curriculum through practical-based learning, teacher training and
provision of functional aquaculture infrastructure in schools.
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Introduction

Nigeria’s agricultural education land cape is evolving rapidly to meet both employment needs
and sustainable development needs and sustainable development goals. One vital sector
contributing to this evolution is aquaculture. Aquaculture the controlled cultivation of aquatic
organism not only supports food security but also serves as a plat form for imparting practical,
technical and entrepreneurial skills to secondary school students (FAO, 2021). In Rivers State
a region endowed with water bodies and aquatic biodiversity integrating aquaculture into
secondary education could bridge the skill gap among youths and prepare them for sustainable
livelihoods (Olaoye 2022). Despite its potential, aquaculture has not been fully explored in
formal school settings, yet initiatives like the west Africa Agricultural productivity programme
(WAAPP) have shown that school —based fish farming projects significantly improve student’s
skills in fish breeding, pond construction and farm management (Ibeun, 2020). Aquaculture
has emerged in Nigeria as both a livelihood strategy and an educational resource. In Rivers
State, institutions like Rivers State Agricultural Development programme (est. 1988) and
Songhai Rivers initiative forum have supported youth centered fish farming and training
efforts. National programs (for example WAAPP) have successfully integrated aquaculture
into secondary school curricula to build entrepreneurial and technical skills, Aquaculture plays
a key role in job creation and income generation. According to Nwafor and Onwudiwe (2021)
Integrating aquaculture into education enables young people to acquire real-world
entrepreneurial and technical competencies. This consistent with the findings of Adekunle
(2020). Who observed that students exposed to aquaculture production are more confident and
motivated to pursue careers in fish farming according to Aleru. and Lazarus (2021). Students
are admitted into vocational Agricultural education programs each year with a diversity of
ability ambitions, training and expectations pond construction and maintence skills is a
foundational skill in aquaculture education. A study by Eze and Ugwu (2021) in Enugu state
showed that 89% of youth respondents identified skills in pond layout, embankment design and
water regulation as essential for self — employment in aquaculture similarly, Olalekan (2023),
noted that when students are training in pond maintenance, water testing and disease control,
their engagement and retention increase. According to Lazarus and Aleru (2025) fishing sector
is the only division of fisheries where its output is easily determined by the type of capturing
system used. In Nigeria today, fishing has provided economic, social and environmental
benefits by strengthening relationship between the rural communities and the consumers,
decreasing dependence on Government for white collar job and also provide security to our
economy and culture. However, the increase in world production and change in diet demand a
large, more reliable and expensive supply of animal protein and fish products, Egg fertilization
is a more technical aspect of aquaculture that involves understanding breeding behavior,
selecting brood stock and ensuring successful spawning research by Ibeum (2020) emphasized
that public school student exposed to hatchery training could describe the process of
fertilization monitor egg hatching and handle try development with guidance when fish are
harvested they need some preprocessing so they can be delivered to the next part of the
marketing chain in a fresh and undamaged condition this means that fish caught needs handling
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so they can be stored safely until the fish is on the shore Research by Lazarus and Aleru,
(2025), emphasized that marketing of fish involves all the activities in the flow of fish or fish
products the target of marketing is usually to close the gap between areas of fish scarcity and
abundance with profit, Nigeria’s agricultural education curriculum has undergone several
revision to align with modern agricultural trends one of which is aquaculture. According to
Ofoefuna and Umeh (2018) aquaculture is one of the fastest growing segments of the
agricultural sector, offering employment and nutritional benefits. In Rivers State a coastal
region with a rich aquatic ecosystem, aquaculture holds immense potential for youth
empowerment, the inclusion of aquaculture production in the secondary school agricultural
curriculum provides a dual advantage, academic knowledge and practical experience, the
United Nations Sustainable Development Goals (SDGz and SDGy) advocate for zero hunger
and quality education, this journal contextualizes aquaculture production as a bridge between
agricultural education and skill development, particular among secondary school students in
Rivers state, who must be prepared for self-employment in a fluctuating job market.

The global demand for fish and other aquatic products has led to a rapid expansion of
aquaculture, making it one of the fastest-growing food production sectors worldwide,
Agricultural science at the secondary school level in Nigeria is designed to prepare students for
both further education and self-reliant life through skill acquisition. According to the Nigerian
Education Research and Development Council (NERDC, 2013) practical agriculture including
aquaculture is emphasized in the curriculum yet in many secondary schools, agricultural
science remains largely theoretical due to inadequate teaching aids, lack of facilities and poor
teacher preparation, Aquaculture is defined by FAO (2021) as the farming of aquatic organisms
under controlled conditions for human use. In Nigeria the rapid depletion of natural fish
resources has intensified the need for aquaculture as a sustainable alternative Agric Science
has evolved to include aquaculture components especially within vocational subjects according
to Adebayo and Adedokun (2017) agricultural science should serve as both a scientific
discipline and a skill-based field that promotes hands on learning, especially in fish farming
which has high income and employment potential Olaitan and Omomia (2014) emphasized
that many secondary schools in Nigeria lack the facilities and trained teachers needed to deliver
effective aquaculture education. The food and Agriculture Organization (FAO, 2021) noted
that aquaculture has the capacity to generate income, improve nutrition and reduce pressure on
over exploited fisheries when integrated into school systems it can create awareness of
environmental sustainability and economic salience among youths. According to Nwogu and
Ede (2020) teaching aquaculture not only empowers students with skills but also instills values
such as environmental stewardship and innovation all of which are key to sustainable
development, challenges in implementing Aquaculture in secondary schools despite its
potential several challenges hinder the effective implementation of aquaculture, there is the
issue of inadequate infrastructure, many schools lack fish ponds, hatchery equipment and basic
form tools secondly there is a dearth of qualified teachers who possess both academic and
technical know-how in aquaculture. Onuoha (2020) identified insufficient funding, lack of
teaching aids and poor curriculum implementation as critical challenges facing aquaculture
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education in Nigeria schools, in addition he noted that student’s altitudes toward agriculture
are often negative due to the perception that it is labor- intensive and unprofitable thus requiring
rebranding and innovation in delivery. Could this be the bases on which students exposes to
aquaculture production can develop competencies in pond construction, fish feeding water
quality management, harvesting, processing and marketing skills not only vital for personal
development but also contribute to student goals of empowerment? Thus the study evaluates
the extent to which aquaculture production enhances sustainable skill development among
public secondary school students in Rivers State with focus on general awareness pond
construction and maintenance, and egg fertilization.

The main objective of the study is to investigate the extent to which aquaculture production
contributes to sustainable skills development among public secondary school students in Rivers
State, specifically the study seeks to

1. Assess the extent to which aquaculture production enhances skills development among
public secondary school students in Rivers State.

2. Determine the extent to which fish pond construction and maintenance skills are enhanced
through aquaculture production among public secondary school students in Rivers State.

3. Examine the extent to which fish breeding, hatchery management and fingerling production
skills are enhanced through aquaculture production among public secondary school
students in Rivers State.

For the purpose of the study, the following research questions were considered to aid the study

1. To what extent does aquaculture production enhance sustainable skills development
among public secondary school students in Rivers State?

2. To what extent does aquaculture production enhance fish pond construction and
maintenance skills among public secondary school students in Rivers State?

3. To what extent does aquaculture production enhance fish breeding, hatchery
management and fingerling production skills among public secondary school students
in Rivers State?

The following null hypotheses were postulated and tested at 0.05 level of significance to guide
the study.

Hol: There is no significant difference in the mean ratings of respondents on the extent to
which aquaculture production enhances sustainable skills development among public
secondary school students in Rivers State.

Ho2: There is no significant difference in the mean ratings of respondents on the extent to
which aquaculture production enhances fish pond construction and maintenance skills among
public secondary school students in rivers state
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Ho3: There is no significant difference in the mean ratings of respondents on the extent to
which aquaculture production enhances fish breeding, hatchery management and fingerling
production skills among public secondary school students in Rivers state.

The study focuses on aquaculture production as a tool for sustainable skills development
among public secondary school students in Rivers state ,it is limited to selected public
secondary schools offering Agricultural science ,the content scope covers practical aquaculture
skills such as fish pond construction, pond management ,feeding practices ,water quality
management ,feeding practices ,water quality management, and fish harvesting ,the study
targets students and agricultural science teachers within the state and is delimited to the current
academic session, the findings will provide empirical evidence to guide educational and
agricultural policy makers in integrating aquaculture more effectively into the secondary school
curriculum .it will support polies aimed at youth skill acquisition, food security and sustainable
agriculture in Rivers state ,The study will promote self-reliance, entrepreneurship and
employable skills among students, reducing youth unemployment, it also contributes to
household income generation and local fish production, thereby enhancing food security and
economic sustainability

The study will assist schools and educational administrators in improving practical agricultural
instruction through aquaculture .it will serve as a reference for teachers, curriculum planners
and researchers and encourage the establishment of functional school fish farms for
experiential learning.

Methodology

The study was carried out in ogoni region of Rivers State, Nigeria. Rivers State is one of the
oil-producing states, is bordered to the north by Imo, Abia and Anambra states to the east by
Akwa Ibom State, to the east by Akwa ibom State to the west by Bayelsa and Delta states and
to the South by the Atlantic Ocean. The state lies within the Niger Delta region, characterized
by a tropical climate with high rainfall, abundant surface water fertile soil and diverse aquatic
ecosystems making it suitable for agricultural and aquaculture activities, The focus of the study
was on six major kingdoms in ogoni namely (1) Babbe (2) Gokana (3) Ken-Khana (4) Nyo-
Khana (5) Tai (6) Eleme, These areas were selected due to their rich aquaculture potential and
active participation in agriculture — related school programs. Many of the public secondary
schools in these locations have access to rivers, streams and low land areas suitable for
aquaculture production, the people in these kingdoms are predominantly involved in fishing
farming and trading, This setting provided a relevant context for assessing how aquaculture
production can influence sustainable skills among public secondary school students, The study
adopted a descriptive survey design, the population of the study was 450, agricultural science
students and teachers in public secondary school across the six kingdoms of ogoni in Rivers
State. The target population was 400 respectively, sample size of 400 was drawn from the
population using stratified random sampling technique to select respondents, instrument used
to gather data was a, self - Structured Questionnaire title Aquaculture production for
sustainable skills development (APSSD) designed in a 4 — point rating scale: low extent (1)
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High extent (4) ,Face and content validity ,three experts from Agricultural Education,
Measurement and Evaluation review the instrument for clarity ,coverage and relevance , the
reliability of the instrument was tested using test-retest method and a reliability co-efficient (r)
achieved was 0.82. Data was analyzed using mean and standard deviation with a criterion mean
value 2.50 and above while a z-test was used to test the null hypotheses at a significance level
of 0.05.

Results
Research Question 1

What extent does aquaculture production enhance sustainable skills development among public
secondary school students in Rivers State?

Table 1: Mean Score of Respondents on sustainable Skills development.

N= 400 teachers 200 = Student 200

[ X ) X
S/N Item Statement Skills Responders mean SD S mean SD Decision
1 Aquaculture improves Teachers 3,18 0.82 students  3.05 0.88  High
practical fish farming extent
skills .
2 It enhances problem — Teachers 2.95 0.87 Student 2.90 093  High
solving ability fish . extent
3 It develops Teachers 3.10  0.90 Students 2,98 091 High
entrepreneurial skills . extent
4 It promotes teamwork Teachers 3.02  0.85 Students 2.88 0.95 High
skills extent
5 It enhances Teachers 3.15 0.83 Students 2.92  0.94  High
environmental extent
sustainability
awareness

Source: field work 2025

Results from table 1 shows a mean 3.03, which is above the benchmark mean of 2.50. This
indicates that respondents agreed to a high extent that aquaculture production enhances
sustainable skills development among students, this implies that participation in aquaculture
activities significantly equips students with practical fish farming skills, entrepreneurial
competencies, problem-solving abilities, teamwork spirit, resource management skills, and
environmental sustainability awareness. Therefore, aquaculture production serves as an
effective practical approach for promoting sustainable skill acquisition in public secondary
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schools in Rivers State.Research Question 2: To what extent does aquaculture production for
sustainable skills enhance students in pond construction and maintenance in Rivers State

Table 2 Mean Score of Respondents on Pond Construction and Maintenance skills

N = 400 teachers 200 = Student 200

X students y

S/N Item Statement Teachers mean SD mean SD Decision
1 Students can select Teachers 3.05 0.88 Students 2.85 0.96  High

suitable pond sites extent
2 Student can construct Teachers 3.12 0.81 Students 2.90  0.92  High

earthen ponds extent
3 Students can maintain Teachers 3.18 0.79 Students 2.95 0.90  High

water quality extent
4 Students can repair Teachers 2.98 0.86 Students 2.75 0.98  High

damaged ponds extent
5 Students can manage Teachers 3.10 0.84 Students 2.88 0.93  High

pond sanitation extent

Source: field work 2025

Results from table 2 shows mean of 3.00, which is also above the decision mean of 2.50. This

indicates that aquaculture production enhances pond construction and maintenance skills to a

high extent, this suggests that students who engage in aquaculture activities are able to develop

competencies in site selection, pond construction, water quality management, pond sanitation,

monitoring fish growth, and pond repair. The implication is that aquaculture production

provides hands-on technical experience necessary for skill mastery in pond management.

Research Question 3

To what extent does aquaculture production enhance fish breeding and Hatchery skills in

Rivers State
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Table 3: Mean score of Respondents on fish breeding and Hatchery Skills

N= 400 = teachers 200 = Student200

X X
S/N Item Statement Teac mean SD Studen mean SD Decision
hers ts
1 Students  can  identify Teach 3.08  0.85 Student 2.82 0.97  High
broodstock ers S extent
2 Students can carry out Teach 3.00  0.89 Student 2.76 1.01 High
artificial fertilization ers extent
3 Students can manage Teach 3.12  0.83 Student 2.90 0.92 High
hatchery equipment ers extent
4 Students  can  produce Teach 3.05  0.87 2.85 0.95  High
fingerlings ers Student extent
S
5 Students can feed fry teach 3.18 0.80 student 3.00 0.88 High
properly ers s extent

Source: field work 2025

Result from table 3 showed mean of 2.98, which is above the criterion mean of 2.50. This
indicates that aquaculture production enhances fish breeding and hatchery management skills

to a high extent,

this means that students are able to acquire practical knowledge and skills in

broodstock identification, artificial fertilization, hatchery equipment management, fingerling
production, feeding of fry, and disease prevention. The implication is that aquaculture

production contributes meaningfully to students’ technical competence in fish breeding and

hatchery operations.

Hypothesis 1: The is no significant difference in the mean ratings of teachers and students on

the extent to which aquaculture production enhance sustainable skills in Rivers State?

Table 4: z-test Analysis on mean Response of teachers and students on the Extent to Which
Aquaculture Production Enhance Sustainable Skills development in Rivers State.

Categories N X SD Df  z-cal z-crit a Decision
Teachers 200 3.10 0.85 1.60  £1.96
398 0.05 Fail to
Reject
students 200 2.96 0.92
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Finding from table 4 revealed that the calculated Z-value (1.60) is less than the critical Z-value
(1.96), the null hypothesis is not rejected, this implies that there is no significant difference
between teachers and students in their ratings regarding the extent to which aquaculture
production enhances sustainable skills development. Both groups share similar perceptions.

Hypothesis 2

There is no significant difference between the mean ratings of teachers and students on the
extent to which aquaculture production enhances pond construction and maintenance skills in
Rivers State?

Table 5: z-test Analysis on mean response on pond construction and maintenance skills.

Categories N X SDb Df z-cal z-crit a Decision
Teachers 200 3.11 0.83 252 £1.96
398 0.05  Reject
Ho2
students 200 2.89 0.94

Findings from table 5 revealed that the Since the calculated Z-value (2.52) is greater than the
critical value (1.96), the null hypothesis is rejected.

This indicates that there is a significant difference between teachers and students in their
perceptions of how aquaculture production enhances pond construction and maintenance skills.
Teachers rated the enhancement higher than students

. Hypothesis 3

There 1s no significant difference between the mean ratings of teachers and students the extent
to which aquaculture production enhances fish breeding and hatchery management skills in
Rivers State.

Table 6: z-test Analysis on mean response of teachers and students

Categories N X SD Df z-cal z-crit a Decision

Teachers 200 3.09 0.85 2.02

+1.96 0.05 Reject
Ho3

students 200 2.88 0.95
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Findings from table 6 revealed that the calculated Z-value (2.31) is greater than the critical
value (1.96), the null hypothesis is rejected.

This shows that there is a significant difference between teachers and students in their ratings
regarding the enhancement of fish breeding and hatchery management skills. Teachers
perceived a higher level of skill enhancement compared to students.

Discussion of Findings

Table 1: To what extent does aquaculture production enhance sustainable sills among public
secondary school students in Rivers State? The findings revealed that aquaculture production
enhances sustainable skills development among public secondary school students in Rivers
State to a high extent mean above 2.50. this indicates that students who participate in
aquaculture activities acquire relevant practical, entrepreneurial, environmental and problem-
solving skills. The finding is in line with Adekunle (2020) who noted that aquaculture fosters
youth empowerment by providing real-world agricultural experiences. It also aligns with
Nwafor & Onwudiwe (2021) who emphasized that students involved in school-based, This
finding supports the philosophy of Agricultural Education which emphasizes learning by doing
,through hands-on experiences such as fish feeding ,pond management and fish harvesting
,students develop competences that are directly applicable to real —life situations ,the result also
suggest that aquaculture production promise self- reliance and employability among secondary
school students, furthermore the finding aligns with skill acquisition theories that emphasize
experiential leaning as a key driver of sustainable develop soft skills such as teamwork,
responsibility and resource management.

Table 2: The result showed that aquaculture production enhances pond construction and
maintenance skills to a high extent, students demonstrated competence in site selection, pond
construction water quality management, sanitation and monitoring fish growth, this suggests
that aquaculture serves as an effective practical instructional strategy in secondary schools, the
exposure to pond management activities provides students with technical and vocational skills
necessary for agricultural productivity ,it also indicates that school-based aquaculture programs
can function as training grounds for future agripreneurs, the implication of this finding is that
when students are actively involved in pond construction and maintenance, they develop
mastery-oriented skills rather than theoretical knowledge alone. This practical exposure
strengthens their confidence and readiness for agricultural ventures after graduation this aligns
with Eze and Ugwu (2021) who reported that exposure to pond construction skills significantly

Table 3 revealed that aquaculture production enhances fish breeding and hatchery management
skills to a high extent. Students were able to acquire skills in broodstock identification, artificial
fertilization, hatchery management, fingerling production, feeding practices, and disease
prevention, this indicates that aquaculture production contributes significantly to technical skill
development in fish reproduction and hatchery operations. These competencies are critical
components of sustainable aquaculture practice and food security enhancement, the finding
also implies that integrating breeding and hatchery management into school aquaculture
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programs broadens students’ technical capacity beyond basic fish farming. It equips them with
advanced production skills that can improve productivity and sustainability within the
aquaculture value chain. align with the study of Ibeun (2020) who emphasized that hands-on
demonstration in hatchery practices significantly improves learners understanding of
reproductive technologies in fish farming similarly Obi and Anene (2022) found that when
students were exposed to real-life fertilization procedures, their confidence and competence in
aquatic reproduction improved. These findings reinforce the need for strengthened practical
agricultural programs in secondary schools, particularly in aquaculture, as a viable pathway
toward sustainable economic development and food security.

Conclusion

From the background and findings revealed, the study therefore demonstrated that aquaculture
production plays a significant role in enhancing sustainable skills development among public
secondary school students in Rivers State. The findings revealed that aquaculture improves
student’s general agricultural competencies. Such as entrepreneurship, team work, and interest
in farming careers. Additionally, students gained practical technical skills in pond construction,
maintenance and egg fertilization techniques necessary for fish farming, aquaculture is not only
a tool for improving vocational skills but also a viable strategy for reducing youth
unemployment and promoting sustainable agricultural practices at the secondary school level.

Recommendations
Based on the findings, the following recommendations are made:

1. The Rivers State ministry of education should incorporate aquaculture more formally into
the Agricultural science curriculum, especially in riverine communities with natural fishery
resources.

2. Government and education stake holders should provide functional aquaculture facilities
(eg fish ponds hatcheries, water-testing kits) in public secondary schools to enhance hands-
on learning

3. Teachers should adopt gender — sensitive approaches to encourage equal participation of
female students in aquaculture practices and reduce the performance gap observed in the
study and agricultural science teacher should be trained regularly through workshops and
in-service programs to update their knowledge and techniques in modern aquaculture
production

4. Schools should partner with local fish farmers and aquaculture businesses for field visits,
mentorship programs and collaborative project to deepen students’ practical exposure and
educational authorities should establish systems to track students’ progress and the impact
of aquaculture education on long-term skill development and career choices
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