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Abstract

The transition towards a green economy has increased the need for Technical and Vocational Education and Training (TVET)
institutions to prepare learners with competencies required for sustainable occupations and environmental protection. This
study assessed TVET students’ awareness of green skills in Colleges of Education in South-East geopolitical zone, Nigeria.
Three research questions and three null hypotheses guided the study. A descriptive survey research design was adopted. The
population comprised 502 final-year TVET students, from which 223 students were selected using simple random sampling
technique. Data were collected using a 24-item structured questionnaire validated by three experts and reliability was
established using Cronbach Alpha statistics with a coefficient of 0.89. Mean and standard deviation were used to answer the
research questions, while independent t-test was used to test the hypotheses at 0.05 level of significance. The findings revealed
that TVET students had low awareness of green skills related to environmental problem solving, green technology application,
resource management, energy conservation, recycling and sustainable practices. The study also identified inadequate
curriculum content, limited industry collaboration, insufficient instructional resources, poor practical facilities and shortage of
experienced lecturers as major challenges affecting students’ awareness of green skills. The findings further showed that
curriculum improvement, lecturer training, provision of facilities and collaboration with green industries are effective
strategies for enhancing green skills awareness. The researchers recommended that stakeholders should strengthen green skills
integration in TVET programmes to prepare students for sustainable employment and environmental responsibility.
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Introduction waste reduction and efficient management of resources.
Environmental pollution, climate change, depletion of Green skills refer to the abilities, knowledge, values and
natural resources and increasing pressure on ecosystems attitudes required by individuals to support sustainable
have created challenges that require changes in education, practices and responsible use of resources in workplaces
employment and human development practices. The (Cox et al., 2012). Arasinah et al. (2017) ™ 7 described
demand for individuals who possess knowledge, skills, green skills as the technical knowledge, practical abilities,
values and attitudes that support sustainable resource use values and attitudes required by workers to support
has increased as societies search for ways to reduce environmental, economic and social sustainability.

environmental damage. Handayani et al. (2021) 161 and The movement toward a green economy has influenced
Hamza, Abdullahi and Gyaryal (2021) 4 explained that educational institutions to introduce green campus practices
education systems have the responsibility of preparing and sustainability-oriented learning. Ribeiro et al. (2021) 24
learners with competencies that support environmentally stated that green campuses provide opportunities for
responsible societies. This need has encouraged many environmental sustainability through curriculum content that
countries to promote green economy principles, which focus develops green competencies among students. The
on reducing carbon emissions, improving resource European Centre for the Development of Vocational
efficiency, protecting ecosystems and creating economic Training (CEDEFOP, 2014) [ defined green skills as
activities that support environmental protection (Setiawan, additional competencies that complement technical skills
2017; Hamza, Abdullahi & Gyaryal, 2021) ' 261, The green required in low-carbon employment environments. These
economy is described as an economy that combines low- skills enable graduates to respond to workplace expectations
carbon production methods, efficient use of resources and associated with environmental protection and sustainable
social inclusion (Ngare et al., 2022; Dmuchowski et al., production. Thirupathy and Mustapha (2020) 71 explained
2021) © 8 Sych an economy depends on workers who that green skills involve cognitive, psychomotor and
understand  sustainable  practices and can apply affective abilities that support students’ independence and
environmentally friendly approaches in their occupations. preparation for employment. Technical and Vocational
The development of green skills has become necessary Education and Training (TVET) has a close relationship
because industries and workplaces are experiencing changes with the development of green skills because it prepares
associated with environmental protection, renewable energy, learners for occupational practices and industrial activities.
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TVET education provides individuals with practical
knowledge, technical abilities and workplace-related
competencies required for different occupations. UNESCO
(2015) defined TVET as education and training connected
with occupational fields, production, services and livelihood
development. The Federal Republic of Nigeria (2013) 2
described TVET as an aspect of education that involves the
study of technologies, related sciences, practical skills,
attitudes, understanding and knowledge connected with
occupations in different areas of economic and social life.
Haramoto et al. (2013), Ramadan and Chen (2018) and
Danladi et al. (2020) ® 22 explained that TVET prepares
individuals  for  specific careers and  workplace
responsibilities.

In Nigeria, Colleges of Education contribute to the
preparation of teachers who provide technical and
vocational knowledge at primary and junior secondary
school levels. Eze (2013) and FRN (2013) M, stated that
Colleges of Education have produced TVET teachers in
areas such as Technical, Agriculture, Business and Home
Economics Education. The quality of preparation received
by these future teachers influences their ability to transfer
relevant knowledge and skills to future learners. Since
technical teachers are expected to introduce students to
workplace competencies, their awareness of green skills is
necessary for the development of environmentally
responsible graduates. Students preparing for careers in
technical education need awareness of skills connected with
environmental  problem  solving, interpretation  of
environmental conditions, research activities, data
collection, analysis, green technology application, natural
resource  management,  pollution  control, energy
conservation, recycling and reuse practices (Sern et al.,
2021) 3 These competencies support occupational
activities that reduce environmental harm and improve
sustainable production practices. Vijay (2017), Wang and
Teng (2019) and Onwusa (2021) [2%-2% 31 stated that students
need preparation for social, economic and environmental
challenges associated with green employment opportunities.
Thirupathy and Mustapha (2020) and Dmuchowski et al.
(2021) © 271 maintained that introducing green skills among
students improves their readiness for employment and
encourages responsible environmental practices.

Despite the increasing demand for green competencies,
some TVET educators experience difficulties in
incorporating green skills into teaching and learning
activities. Zubir et al. (2020) 2 reported that many TVET
educators have limited knowledge of green skills elements,
which affects their ability to include such competencies in
classroom activities. Ayonmike (2013) 2! identified barriers
to green technology adoption, including shortage of skilled
personnel, limited information, high implementation costs,
absence of green skills curriculum requirements and limited
knowledge of alternative technologies. These challenges
affect the preparation of students who are expected to
participate  in  emerging environmentally  friendly
occupations. The Nigerian TVET system also experiences
difficulties associated with inadequate funding, limited
facilities, insufficient instructional resources, low staff
motivation and shortage of experienced personnel (Brown,
2018; Danladi et al., 2020) > 8. These conditions affect
opportunities for students to acquire practical knowledge
related to green technologies and sustainable practices.
Chinda and Bello (2015) and Onwusa (2021) 1 explained
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that inadequate skills acquisition among TVET graduates
may contribute to social problems caused by limited
employment opportunities and poor economic participation.
Ramlia et al. (2019) @3 stated that greening TVET
institutions can support institutional improvement and
encourage  movement toward green employment
opportunities.

Recent Nigerian studies have continued to examine the need
for green skills development in TVET. Ayuba et al. (2021)
4 explained that TVET can support climate change
responses in Nigeria through environmental education,
sustainable technologies and climate-related competencies.
Jonathan (2025) 71 identified challenges facing Nigerian
TVET institutions, including inadequate funding, outdated
curricula, weak connection with labour market needs and
insufficient teacher preparation. The author recommended
curriculum improvement, teacher development,
entrepreneurship education, digital transformation and
inclusion of green skills to improve graduate readiness.
Hamza, Musta’amal and Kamin (2020) 11 examined green
skills requirements in the Building Construction Trade
Programme in Nigerian technical colleges. Their findings
identified environmental knowledge related to climate
change, waste management, greenhouse gas emissions and
energy conservation as necessary areas for student
preparation. Busari (2025) [9 also reported that Technology
Education students require knowledge and practical abilities
related to renewable energy, energy efficiency, sustainable
design, environmental conservation and green technologies.
However, limited lecturer preparation and inadequate
exposure to sustainability concepts remain challenges to
effective green skills education.

Nwineh (2022) 9 examined awareness and implementation
of Education for Sustainable Development among technical
teacher education programmes in Rivers State, Nigeria and
found limited awareness of sustainability concepts among
participants. The study also reported low application of
sustainability practices during teacher preparation. Bello et
al. (2026) ! found that students exposed to sustainability-
focused instruction recorded improved sustainability
knowledge and technical skills, although challenges such as
inadequate facilities, rigid curriculum content and limited
teacher readiness affected sustainability education practices.
Although previous works have examined green skills
integration,  sustainability ~ education and  TVET
development, limited attention has been given to the
awareness level of TVET students regarding green skills in
Colleges of Education, particularly in the South-East
Geopolitical Zone of Nigeria. Since these institutions
prepare future technical teachers who will influence the
skills development of younger learners, determining
students’ awareness of green skills is necessary for
improving teacher preparation and strengthening sustainable
TVET education in Nigeria. The aim of this study is to
assess TVET students’ awareness in green skills in Colleges
of Education in the South-East Geopolitical Zone, Nigeria.

Statement of the Problem

The increasing concern for environmental protection,
climate change mitigation and sustainable development has
encouraged educational institutions to adopt green campus
practices that promote green skills acquisition among
students. Green skills provide learners with competencies
related to environmental problem solving, green technology



application, resource management, energy conservation,
recycling, waste reduction and sustainable workplace
practices. TVET institutions are expected to prepare
students with these competencies because they produce
graduates who participate in technical occupations and
future teaching activities. However, many TVET students
graduating from Colleges of Education in Nigeria have
limited exposure to green skills required for participation in
the emerging green economy. Areas such as environmental
pollution control, green technology utilization, research
skills, data collection, sustainable design, resource
management and recycling practices receive inadequate
attention in some TVET programmes. This situation may be
associated with insufficient instructional materials, limited
practical facilities, inadequate equipment, shortage of
experienced lecturers and weak connection between
institutions and industries.

Previous studies have identified challenges affecting the
integration of sustainability education into Nigerian TVET,
including limited curriculum attention, poor institutional
support and inadequate teacher preparation. Despite these
concerns, limited empirical evidence exists on the
awareness level of TVET students regarding green skills,
especially in Colleges of Education in the South-East
Geopolitical Zone of Nigeria. This knowledge gap creates
uncertainty about students’ readiness to acquire and apply
competencies required for sustainable occupations and
future technical teaching responsibilities. The problem of
this study, therefore, is the unclear level of awareness of
green skills among TVET students in Colleges of Education
in the South-East Geopolitical Zone, Nigeria.

Purpose of the Study

The purpose of the study was to examine:

1. The extent students are aware of green skills in
Colleges of Education in South-East, Nigeria.

2. The challenges facing student’s awareness of green
skills in Colleges of Education in South-East, Nigeria.

3. The strategies to eliminate the challenges facing
students’ aware of green skills in Colleges of Education
in South-East, Nigeria.

Research Questions

Three research questions guided the study:

1. To what extent are students aware of green skills in
Colleges of Education in South-East, Nigeria?

2. What are the challenges facing students’ awareness of
green skills in Colleges of Education in South-East,
Nigeria?

3. What are the strategies to eliminate the challenges
facing students’ awareness of green skills in Colleges of
Education in South-East, Nigeria?

Null Hypotheses

Three hypotheses were formulated to guide the study:

HOa: There is no significant difference between the mean
response of male and female TVET students on awareness
of green skills in Colleges of Education in South-East,
Nigeria.

HO:2:There is no significant difference between the mean
response of male and female TVET students on the
challenges facing TVET students’ awareness of green skills
in Colleges of Education in South-East, Nigeria.
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HOs:There is no significant difference between the mean
response of male and female TVET students on the
strategies to eliminate the challenges facing TVET students’
awareness of green skills in Colleges of Education in South-
East, Nigeria.

Review of Related Empirical Literature

Vocational education has been identified as a strategic
avenue for achieving sustainable development by equipping
learners with green skills, environmental competencies and
technical abilities required for responsible participation in
the workplace. However, empirical evidence indicates that
the effective integration of sustainability into vocational
education remains constrained by inadequate environmental
awareness, limited teacher preparedness, weak curriculum
implementation, insufficient institutional support, poor
infrastructure and inadequate policy commitment. Studies
by Haloho et al. (2023), Onele (2025), Nwineh (2022),
Bello et al. (2026) and Wahab et al. (2025) [+ 13 19. 20, 30]
revealed that successful sustainability integration in
Technical and Vocational Education and Training (TVET)
depends largely on educator competence, curriculum
reform, availability of learning resources, government
support and collaboration between educational institutions
and industry stakeholders. Haloho et al. (2023), Onele
(2025) and Nwineh (2022) 13 19 201 found that limited
knowledge and capacity among vocational educators remain
major barriers to the implementation of green skills and
Education for Sustainable Development (ESD). Haloho et
al. (2023) 131, through semi-structured interviews involving
ten teachers and eight students, found that effective green
skills implementation requires three interconnected stages:
planning, implementation and evaluation. The study
revealed that the planning stage involves defining green
competency outcomes, preparing appropriate infrastructure
and ensuring learners’ readiness for sustainability-oriented
education. During instructional delivery, green skills were
developed through environmentally responsible practices
such as waste reduction, reuse of materials, equipment
repair and recycling. These practices improved students’
learning experiences, encouraged resource conservation and
enhanced their ability to develop environmentally friendly
products. The study further emphasized that continuous
evaluation and collaboration among educators, industries
and environmental organizations are essential for improving
green learning initiatives.

Similarly, Onele (2025) [°1, who examined climate change
awareness among 124 TVET educators across Nigerian
federal and state-owned universities and polytechnics, found
that although educators possessed general awareness of
climate change, many lacked detailed understanding of its
causes, impacts, greenhouse gas emissions and mitigation
strategies. The study identified inadequate environmental
education, weak policy implementation, insufficient
legislative support, unsustainable behavioural practices and
limited government commitment as key factors responsible
for low climate literacy among TVET educators. In the
same context, Nwineh (2022) [*%, involving 117 participants
comprising 29 teachers and 88 final-year students from
three tertiary institutions in Rivers State, Nigeria, found that
awareness and implementation of sustainable development



concepts in technical teacher education programmes were
low. The study revealed that although some sustainability
elements existed in technical education curricula, their
practical application was limited, creating a gap between
curriculum content and actual educational practices. These
findings collectively demonstrate that improving educators’
sustainability — knowledge, strengthening  professional
development and embedding environmental concepts into
vocational teacher preparation are necessary conditions for
effective green skills development.

Bello et al. (2026) and Wahab et al. (2025) ¥ 39 further
established that sustainability-focused interventions,
institutional ~ support and stakeholder collaboration
significantly influence the effectiveness of green skills
development in vocational education. Bello et al. (2026)
investigated sustainability education integration in Lagos
State technical colleges through a randomized controlled
trial involving 200 students from five technical colleges.
The experimental group received a 12-week sustainability-
based instructional programme covering renewable energy,
waste management and environmental ethics, while the
control group received conventional instruction. The
findings revealed that students exposed to sustainability-
integrated learning achieved significantly higher levels of
sustainability knowledge and technical competencies
compared with those in the control group. The study also
found that sustainability-focused teaching increased learner
engagement and interest in environmental issues. However,
no significant differences were observed in students’
attitudes and collaborative  skills, suggesting that
behavioural and social aspects of sustainability require
continuous and long-term educational interventions. The
study identified inadequate infrastructure, inflexible
curricula and insufficient teacher preparedness as major
challenges limiting the successful implementation of
sustainable TVET practices. In the same vein, Wahab et al.
(2025) B9 using a quantitative cross-sectional design
involving 139 respondents from TVET institutions,
industries and government organizations in Ghana, found
that government policy support, trainer competence,
institutional infrastructure and industry collaboration were
significant predictors of green skills integration. The study
revealed that these factors contributed positively to
employability development and sustainable economic
growth by improving learners’ preparedness for emerging
green industries. However, inadequate funding, gender
inequalities and weak relationships between TVET
institutions and industry were identified as constraints
affecting effective green skills implementation. These
findings highlight that sustainability integration in
vocational education requires not only curriculum
modification but also adequate investment, policy
alignment, institutional  strengthening and  active
collaboration among stakeholders.

The reviewed empirical studies indicate that sustainable
vocational education is influenced by a combination of
educational, technical, institutional and external factors.
Existing evidence consistently shows that teacher
competence,  environmental  awareness,  curriculum
flexibility, infrastructure availability, government policy and
industry involvement determine the success or failure of
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sustainability initiatives in TVET systems. While Haloho et
al. (2023), Onele (2025) and Nwineh (2022) [13. 19 20
emphasized the importance of improving sustainability
awareness and educator capacity, Bello et al. (2026) and
Wahab et al. (2025) ™ 3 demonstrated that structured
interventions, institutional resources and stakeholder
partnerships can enhance green skills development and
sustainability outcomes. Despite these contributions,
previous studies have largely focused on specific aspects of
sustainability education, such as climate change awareness,
green skills acquisition, curriculum integration and
instructional interventions. Limited empirical attention has
been given to examining the internal strengths and
weaknesses as well as external opportunities and threats
affecting sustainability integration in vocational education
using a comprehensive strategic framework. Therefore, the
present study addresses this gap by assessing TVET
students’ awareness of green skills in Colleges of Education
in South-East geopolitical zone, Nigeria.

Methodology

The study was carried out in Colleges of Education in
South-East geopolitical zone in Nigeria. The population of
this study was 502 respondents comprising of 378 Male and
124 Female final year TVET students drawn from
Agricultural Education Department, Business Education
Department, Home Economics Education and Technical
Education Department. Simple random sampling technique
was used to select 223 final-year TVET students,
comprising 168 male students and 55 female students,
drawn from Agricultural Education, Business Education,
Home Economics Education and Technical Education
Departments. The instrument used for data collection was a
structured questionnaire titled “Technical Vocational
Education and Training Students Green Skills Questionnaire
(TVETGSQ). The questionnaire has Part A, B and C with
twentyfour (24) items for mean rating of respondents on
TVET students’ awareness, challenges and strategies
towards green skills acquisition.

A four-point rating scale of Highly Aware (HA),
Moderately Aware (MA), Lowly Aware (LA) and Not
Aware (NA) was used to answer research questionl while
Strongly Agree (SA), Agree (A), Disagree (D) and Strongly
Disagree (SD) was provided for the respondents to make
their responses in research question 2 and 3. The cut-off
points for the interpretation of the mean of the respondents’
opinion were: 3.50-4.00, 2.50 - 3.49, 1.50 - 2.49 and 1.00-
1.49 respectively. The face validation of the instrument was
ascertained by three experts in Technical Education
Department, Ignatius Ajuru University of Education and
Measurement and Evaluation Department, University of
Uyo, Akwa Iborn State. In order to ensure the reliability of
the instrument, Cronbach Alpha statistics was used to
analyze the data collected which yielded a reliability
coefficient of 0.89 which shows the instrument was reliable
for the study. The researchers administered the instrument
directly to the respondents in the Colleges of Education with
the help of three research assistants who were instructed on
what was required. The instrument was collected
immediately after completion which recorded 100% return
rate. The research data collected were answered using mean
and standard deviation while independent t-test was used to
test the null hypotheses at .05 level of significance. Where



the calculated t-value was greater than the tabulated value,
null hypothesis was rejected, where the calculated t-value
was less than the tabulated value null hypotheses was
upheld.

Presentation of Data Analysis and Results

Research Question 1: To what extent are students aware of
green skills in Colleges of Education in South-East,
Nigeria?

Table 1: Students” awareness of green skills in Colleges of Education in South-East, Nigeria.

, . Male Female DEC

SIN Students’ Awareness of Green SKkills X 1D X )
1 I am aware of skills required to identify and solve environmental pollution problems. 2.3410.91] 2.29 |0.86] NA
2 I am aware of skills for interpreting environmental changes and phenomena. 2.2610.88] 2.31 |0.84| NA
3 I am aware of research and data collection skills used in addressing environmental challenges. 2.4110.79] 2.36 |0.81] NA
4 I am aware of skills required for the application and use of green technologies. 2.1810.92| 2.23 |0.87| NA
5 I am aware of skills for effective management and conservation of natural resources. 2.3910.83] 2.32 |0.85] NA
6 I am aware of design and environmental pollution control skills required for reducing pollution. 2.2810.90| 2.34 |0.82] NA
7 | am aware of skills for proper management and efficient use of raw materials. 2.33]0.86] 2.38 |0.80| NA
8 | am aware of skills for energy conservation and efficient energy use. 2.4510.76] 2.40 |0.78] NA
9 I am aware of analytical skills required for assessing environmental problems and solutions. 2.25(0.89] 2.30 |0.83] NA
10 I am aware of recycling and reuse skills for promoting environmental sustainability. 2.4310.77| 2.44 |0.75] NA
Grand Mean and Standard Deviation 2.33]0.85] 2.34 ]0.82] NA

Table 1 presented the mean and standard deviation scores of
male and female TVET students’ awareness of green skills
in Colleges of Education in the South-East Geopolitical
Zone, Nigeria. The results showed that male students
recorded a grand mean of 2.33 with a standard deviation of
0.85, while female students recorded a grand mean of 2.34
with a standard deviation of 0.82. Since the grand mean
scores were below the criterion mean of 2.50, the
respondents were not aware of green skills. The results
showed that students had low awareness of green skills
related to environmental pollution control, green technology
application, natural resource management, energy
conservation, recycling, research and environmental
problem-solving. The highest mean score among male
students was recorded for recycling and reuse skills (2.43),
while female students recorded the highest mean score for

recycling and reuse skills (2.44). The lowest mean scores
were recorded in green technology application among male
students (2.18) and female students (2.23).

The standard deviation values indicated that the responses
of male and female students were relatively close. This
showed that both groups had similar levels of awareness
regarding green skills. The finding indicated that final-year
TVET students had limited exposure to competencies
required for sustainable practices and green employment
opportunities.

Research Question 2: What are the challenges facing
students’ awareness of green skills in Colleges of Education
in South-East, Nigeria?

Table 2: Challenges facing Students awareness of green skills in Colleges of Education in South-East, Nigeria.

. Male| Female DEC
3 s
S/IN Challenges Facing Students’ Awareness of Green Skills X sl X IsD
The TVET curriculum does not provide adequate content and learning experiences that expose students to
1 . - . - 3.76]1.12) 3.84 [1.05 SA
the knowledge, attitudes and competencies required for green skills development.
2 Students have I|r_n|ted awareness of enV|r0nmeqt§I_poI|C|es, |ns_t|tuF|onaI practices and workplace 38109 373 lL14 sA
requirements that promote the acquisition and application of green skills.
Limited collaboration between Colleges of Education and green-oriented industries reduces students’
3 i, - - - . . 3.89]1.06| 3.86 [1.11 SA
opportunities for practical exposure to green technologies, sustainable practices and workplace experiences.
4 Inadequate instructional ’resources, te.achlng materlals and qurnmg facilities limit effectlve teaching and 383118 3.79 [.10 SA
students’ understanding of different green skills concepts and practices.
5 Inadequate classrooms, w_orkshop_s, pracjnc_a_l equipment and training materla_ls_r_estrlct students’ participation 3781118 371 109 SA
in practical activities required for green skills acquisition.
Shortage of experienced and knowledgeable TVET Lecturers limits students’ exposure to green skills
6 - . - . - - 3.82[1.13 3.77 [1.16| SA
courses, sustainable technologies and environmentally responsible occupational practices.
7 Limited institutional excha’nge programmes, |ndu'stry y|S|ts and sk|II§ development partnerships reduce 391117 3.88 .99 SA
students’ opportunities to acquire diverse green skills experiences.
Grand Mean and Standard Deviation 3.83]1.13] 3.80 [1.09 SA

Table 2 presented the mean and standard deviation scores of
male and female TVET students on the challenges affecting
their awareness of green skills in Colleges of Education in
the South-East Geopolitical Zone, Nigeria. The results
showed that male students recorded a grand mean of 3.83
with a standard deviation of 1.13, while female students
recorded a grand mean of 3.80 with a standard deviation of
1.09. Since the grand mean scores were above the criterion
mean of 2.50, both male and female students strongly
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agreed that the identified factors were challenges affecting
their awareness of green skills. The findings showed that
limited institutional exchange programmes, weak
collaboration with green-oriented industries, inadequate
curriculum exposure, insufficient instructional resources,
shortage of experienced lecturers and inadequate practical
facilities were major challenges affecting students’
awareness of green skills. The highest mean score among
male students was recorded for limited institutional



exchange programmes (3.91), while female students
recorded the highest mean score for inadequate curriculum
exposure (3.84).

The standard deviation values indicated that the responses
of male and female students were closely related. The result
showed that inadequate curriculum content, limited practical
exposure, insufficient learning resources and weak

institutional support affected students’ opportunities to
develop green skills.

Research Question 3: What are the strategies to eliminate
the challenges facing students’ awareness of green skills in
Colleges of Education in South-East, Nigeria?

Table 3: Strategies to eliminate the Challenges facing students’ awareness of green skills in Colleges of Education in South-East, Nigeria.

. . R . Malel  |Female DEC]
S/N Strategies for Improving Students’ Awareness of Green Skills X [sDl X 1sb
1 | Improvement of TVET curriculum content to include green skills knowledge, practices and competencies. [3.86|0.91] 3.82 [0.88 SA
2 Exposure of students to environmental policies and institutional practices that promote green skills 3741106 3.79 1102 SA
development.
3 Collaboration between Colleges of Educatlgn and green industries @o provide practical exposure to green 3910097 387 lLog SA
technologies and workplace practices.
4 Provision of adequate instructional resources, teachlsrllgigl Ir:aterlals and facilities for effective teaching of green 3781112 3.75 114 SA
5 | Provision of adequate classrooms, workshops, practical equipment and materials for green skills training. [3.81(1.09] 3.67 [1.06] SA
6 Employment and training of experienced TVETpIé((::ttLiJg;s with knowledge of green skills and sustainable 3.8411.01 3.88 1075 SA
7 Organization of institutional exchange programmes, |ndu§try visits and skills development activities related 3.890.94 352 1066 SA
to green skills.
Grand Mean and Standard Deviation 3.83]1.01] 3.76 [0.94] SA

Table 3 presented the mean and standard deviation scores of
male and female TVET students on the strategies for
eliminating challenges facing students’ awareness of green
skills in Colleges of Education in the South-East
Geopolitical Zone, Nigeria. The results showed that male
students recorded a grand mean of 3.83 with a standard
deviation of 1.01, while female students recorded a grand
mean of 3.76 with a standard deviation of 0.94. Since the
grand mean scores were above the criterion mean of 2.50,
both groups strongly agreed that the identified strategies
would improve students’ awareness of green skills. The
findings  revealed that curriculum  improvement,
collaboration with  green industries, provision of
instructional resources and facilities, training of competent
lecturers and organization of industry-related programmes
were effective strategies for enhancing green skills
awareness. The highest mean score among male students
was recorded for collaboration between Colleges of
Education and green industries (3.91), while female students
recorded the highest mean score for training of experienced
TVET lecturers (3.88). The standard deviation values
showed that the responses of male and female students were
closely related. This indicated that strengthening
institutional support, curriculum content and practical
learning opportunities would improve students’ awareness
of green skills.

Hypothesis 1: There is no significant difference between
the mean response of male and female TVET lecturers on
students’ awareness of green skills in Colleges of Education
in South-East, Nigeria.

Table 4: Independent t-test analysis on students’ awareness of
green skills in Colleges of Education in South-East, Nigeria.

Variable n X | SD | df | t-cal. | t-crit. | Decision
Male 168 | 2.33 | 0.85

221|-0.07 | 1.97 NS
Female 55 12.34]0.82

Note NS = Not Significant.
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Table 4 showed that the calculated t-value was -0.07, while
the critical t-value was 1.97 at 221 degrees of freedom and
0.05 level of significance. Since the calculated t-value was
less than the critical t-value, the null hypothesis, which
stated that there was no significant difference between the
mean responses of male and female TVET students on
awareness of green skills in Colleges of Education in South-
East, Nigeria, was upheld. This implies that male and
female TVET students had similar levels of awareness of
green skills. The finding further indicates that gender did
not significantly influence students’ awareness of green
skills, as both male and female students demonstrated low
awareness of competencies related to environmental
protection, green technology application, resource
management, energy conservation, recycling and other
sustainable practices

Hypothesis 2: There is no significant difference between
the mean response of male and female TVET lecturers on
challenges facing students’ awareness of green skills in
Colleges of Education in South-East, Nigeria.

Table 5: Independent t-test analysis on challenges facing students’
awareness of green skills in Colleges of Education in South-East,

Nigeria.
Variable n X | SD | df | t-cal. | t-crit. | Decision
Male 168|3.83|1.13
221| 0.17 1.97 NS
Female 55 13.80|1.09

Note: NS = Not Significant.

Table 5 showed that the calculated t-value was 0.17, while
the critical t-value was 1.97 at 221 degrees of freedom and
0.05 level of significance. Since the calculated t-value was
less than the critical t-value, the null hypothesis, which
stated that there was no significant difference between the
mean responses of male and female TVET students on the
challenges facing students’ awareness of green skills in
Colleges of Education in South-East, Nigeria, was upheld.



This implies that male and female TVET students had
similar perceptions regarding the challenges affecting their
awareness of green skills. The finding indicates that gender
did not significantly influence students’ views on the factors
limiting green skills awareness. Both groups identified
inadequate curriculum content, limited collaboration with
green industries, insufficient instructional resources,
inadequate practical facilities, shortage of experienced
lecturers and limited institutional partnerships as major
challenges affecting green skills awareness among TVET
students in Colleges of Education in South-East, Nigeria.

Hypothesis 3: There is no significant difference between
the mean response of male and female TVET lecturers on
the strategies to be adopted to eliminate the challenges
facing students’ awareness of green skills in Colleges of
Education in South-East, Nigeria.

Table 6: Independent t-test analysis on the strategies to be adopted
to eliminate challenges facing students’ awareness of green skills
in Colleges of Education in South-East, Nigeria.

Variable | n | X | SD | df | t-cal. | t-crit. | Decision
Male 168 (3.83|1.01

221 | 0.46 1.97 NS
Female 55 | 3.76 | 0.94

Table 6 showed that the calculated t-value was 0.46, while
the critical t-value was 1.97 at 221 degrees of freedom and
0.05 level of significance. Since the calculated t-value was
less than the critical t-value, the null hypothesis was upheld.
This implies that there was no significant difference
between the mean responses of male and female TVET
students on the strategies to eliminate challenges facing
students’ awareness of green skills. The finding indicates
that both male and female students had similar opinions that
curriculum improvement, industry collaboration, provision
of resources and facilities, lecturer training and practical
exposure programmes are effective strategies for improving
green skills awareness.

Discussion of Findings

The findings of Research Question 1 revealed that TVET
students were not aware of green skills in Colleges of
Education in South-East, Nigeria. The corresponding
Hypothesis 1 showed that there was no significant
difference between the mean responses of male and female
TVET students on awareness of green skills. This implies
that both male and female students had similarlow levels of
awareness of green skills required for sustainable practices
and green employment opportunities. The finding agrees
with Nwineh (2022) [, who reported low awareness and
implementation of sustainability concepts among technical
teacher education students. It also supports Thirupathy and
Mustapha (2020) and Dmuchowski et al. (2021) [* 31 who
emphasized that green skills education is necessary for
improving students’ employability and promoting
environmental sustainability. The result indicates the need
for increased integration of green skills into TVET
programmes to improve students’ awareness and
preparedness for sustainable occupations

The findings of Research Question 2 revealed that TVET
students strongly agreed that inadequate curriculum content,
limited industry collaboration, insufficient instructional
resources, poor practical facilities and shortage of

20

experienced lecturers were challenges affecting their
awareness of green skills in Colleges of Education in South-
East, Nigeria. The corresponding Hypothesis 2 showed that
there was no significant difference between the mean
responses of male and female TVET students on the
challenges affecting awareness of green skills. This implies
that both male and female students had similar perceptions
of the challenges limiting green skills awareness. The
finding agrees with Ayonmike (2013) and Nwineh (2022)
191 who identified inadequate curriculum attention, limited
resources and insufficient sustainability knowledge as
barriers to effective green skills integration in TVET. It also
supports Wahab et al. (2025) B9 who reported that
inadequate funding, weak institutional support and limited
collaboration between TVET institutions and industries
hinder green skills development. The result indicates the
need for improved curriculum implementation, institutional
support and industry partnerships to enhance students’
awareness of green skills.

The findings of Research Question 3 revealed that TVET
students strongly agreed that curriculum improvement,
collaboration between Colleges of Education and green
industries, provision of instructional resources and facilities,
training of competent lecturers, exposure to environmental
policies and organization of industry-related programmes
are effective strategies for improving students’ awareness of
green skills in Colleges of Education in South-East, Nigeria.
The corresponding Hypothesis 3 showed that there was no
significant difference between the mean responses of male
and female TVET students on the strategies for eliminating
challenges facing green skills awareness. This implies that
both male and female students had similar perceptions
regarding the strategies needed to improve green skills
awareness. The finding agrees with Bello et al. (2026) and
Wahab et al. (2025) © 30 who emphasized that
sustainability-focused instruction, institutional support,
adequate resources and stakeholder collaboration are
necessary for effective green skills development in TVET. It
also supports Haloho et al. (2023) %1, who highlighted the
importance of planning, implementation, evaluation and
collaboration in strengthening green skills education. The
result indicates that improving curriculum content,
strengthening lecturer capacity, providing learning facilities
and promoting industry partnerships are essential measures
for enhancing green skills awareness among TVET students.

Conclusion

The study concluded that TVET students in Colleges of
Education in the South-East Geopolitical Zone, Nigeria,
have limited awareness of green skills required for
sustainable occupations and environmentally responsible
practices. The findings revealed that inadequate curriculum
exposure, limited industry collaboration, insufficient
instructional resources, poor practical facilities and shortage
of knowledgeable lecturers are major challenges affecting
students’ awareness of green skills. However, strategies
such as integrating green skills into TVET curricula,
strengthening partnerships with green industries, improving
learning facilities and enhancing lecturers’ capacity can
promote effective green skills development. Therefore,
strengthening green skills education in TVET institutions is
essential for preparing future technical teachers and
graduates with the competencies needed to support



environmental

sustainability, green employment

opportunities and sustainable development in Nigeria.

Recommendations

Based on the findings of the study,

the following

recommendations were made:

1.

The Federal and State Ministries of Education should
integrate green skills competencies into TVET curricula
by reviewing and updating course contents to include
environmental sustainability, green technologies and
sustainable workplace practices.

Colleges of Education management should provide
adequate instructional resources, workshops, equipment
and learning facilities by allocating funds and
establishing partnerships with relevant environmental
and industrial organizations.

TVET departments and school administrators should
organize regular training and professional development
programmes for lecturers by engaging experts in green
skills, sustainability education and emerging green
technologies.

Colleges of Education and industry stakeholders should
strengthen  collaboration through industry visits,
exchange programmes, internships and practical
training opportunities to expose students to real-world
green skills applications.
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