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ABSTRACT

Climate change brings unpredictable weather patterns to the Potiskum local Government Area in Yobe
State, Nigeria, worsening the challenges of poverty, malnutrition, and food insecurity. Agricultural
education serves as a vital tool to spread knowledge and adaptive strategies to safeguard local food
systems. This study investigated the role of Agricultural Science teachers in teaching climate change
trends related to food preservation. It also assessed the perceived effects of climate change on local food
production and identified the coping strategies practiced by teachers in the area. The study also, utilized a
descriptive survey research design. A sample of 100 Agricultural Science teachers (60 from public schools
and 40 from private schools) was selected using a random sampling technique. Data was collected
through al4 item structured questionnaire and analyzed using mean scores and standard deviation. A
mean score of 2.50 served as the cutoff point for acceptance. The findings revealed that while teachers
agreed that the current Agricultural Science curriculum covers the impacts of climate change on food
production and preservation with mean value of 3.05, they noted a critical lack of opportunities for hands
— on learning and practical application of preservation techniques (2.00). Respondents they agreed that
climate change negatively affects household food security (3.00). The study concluded that the current
climate coping strategies in Potiskum are mostly autonomous and require planned institutional
interventions to build a true climate resilience. It is recommended that government and agricultural
ministries invest in modern farming infrastructure and research.
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INTRODUCTION

Agricultural education teaches improved system of farming and it deals with all area of agricultural
science. Agricultural education could be seen as an occupational education designed to develop a
particular knowledge and skill associated with various farming patterns (Ali and Bukar, 2025).
Conversely, education, whether formal, non-formal or informal, is key to climate change mitigation and
adaption efforts. The aims of climate change education often include improving knowledge; raising
awareness; and changing attitudes, beliefs and behaviors. In the case of mitigation, education systems can
also support climate-focused research and development, to accelerate technological innovation for climate
solutions, and workforce capacity development through green up skilling, to implement transformative
plans. Another powerful way education can help mitigate climate change is through increasing girls’
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educational attainment, which increases their autonomy over fertility-related decisions and reduces
population growth (Lutz, 2023; UNESCO, 2016a). In the case of adaptation, education is a key element of
climate-related disaster preparedness aimed at reducing vulnerability (Pal et al., 2023). A well-designed
curriculum, appropriate pedagogy and learning resources can prepare people to take complex, adaptive
decisions (Feinstein and Mach, 2020), for instance in agriculture and construction. Education can
empower vulnerable communities to adapt and be resilient in the face of climate threats, for example
through empowering girls and women (Kwauk, 2021; Kwauk et al., 2022).

Teacher education can be described as the process of training prospective teachers through a well-planned
course of study to increase their capabilities, competencies, knowledge and techniques in providing
effective instruction. Ololobou (2007) in Charles et al. (2024) maintain that teacher education programs
are intended to impart not only a body of knowledge in teacher trainees but also to inculcate in them those
skills, competencies and attitudes that would enable them to adapt effectively to the changing demands of
the educational system and of the society. This is in consonance with the fact that no system of education
can rise above the quality of its teachers. Elujekwute (2022) describes teacher education as the provision
of professional education and specialized training within a specified period for preparation of individual
who intend to develop and train the young ones into responsible and productive citizens. Egbule (2004)
defined Agricultural education as the type of education designed for the training of learners in the area of
the processes of agricultural production and the methods of teaching the subject matter of agriculture.
Agricultural education is a field of study in the area of agriculture prepared to train and educate
individuals for profitable venture in animal or crop production including their associated subdivisions
(Oharisi, 2002).

Education also has the potential to empower youth and adults as agents of change to mobilize their
communities and change social norms. Young people are a significant voice and face of the climate
change movement, highlighting issues of climate justice, such as racial justice, gender equality and
indigenous rights (Xu and lyengar, 2023), and the need for climate change education of high quality
(UNESCO, 2022). Formal education on climate change can equip young people with the tools to
understand the long-lasting impact of past behaviours and advocate for policy change at the local, national
and global levels (COY17 and YOUNGO, 2022). Climate related stressors, such as heat, wildfires,
storms, floods, droughts, diseases and rising sea levels, affect education outcomes (Prentice et al., 2024).
Climate change accelerates these challenges and has a direct impact on education and threatens to undo
educational gains of recent decades (Sims, 2021).

Food security

Food availability plays a very important part in food security. It refers to the production, distribution, and
exchange of food in appropriate quality for people to meet basic food needs and this can be supplied
through household’s own production or import (FAO, 2018). Food availability at household level can be
described as the food’s physical existence, either from markets or own production including food imports
and aid (Bunyasi, 2022). In evaluating food availability factors such as sufficiency supply of energy,
animal proteins and the numerical quantity of food production are considered (Oyiga ef al., 2021).

Food preservation

Food preservation is the process of treating and handling food to stop or greatly slow down spoilage (loss
of quality, edibility or nutritive value) caused or accelerated by micro-organisms. Some methods,
however, use benign bacteria, yeasts or fungi to add specific qualities and to preserve food. Maintaining
or creating nutritional value, texture and flavor is important in preserving its value as food (Adeyebe,
2014). This is culturally dependent, as what qualifies as food fit for humans in one culture may not
qualify in another culture. Preservation usually involves preventing the growth of bacterial, fungi and
other micro-organisms as well as retarding the oxidation of fats which causes rancidity. It also includes
process to inhibit natural ageing and dis-coloration that can occur during food preparation such as the
enzymatic browning reaction in apples which causes browning when apples are cut. Some preservation
methods require the food to be sealed after treatment to prevent recontamination with microbes; others
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such as drying, allow food to be stored without any special containment for long periods. (Adeyebe,
2014).

Climate change

Climate change encompasses variations in atmospheric carbon dioxide, changes in worldwide
temperatures and precipitation, which all, in turn, influence sea levels and salinity, crop yields, soil
quality, nitrogen deposition, plant diversity, and crop diseases (Delcour et al, 2015). The principal cause
of climate change is greenhouse gas (GHG) emission, and the climatic factors influenced are temperature,
relative humidity, precipitation, and UV, thus resulting in climate variability (Herrere et al, 2016;
Maggiore et al, 2020; Wu et al, 2020). According to the International Panel on Climate Changes and
several authors, global climate models have projected a mean global warming ranging from 1.5 to 5.88C
and a rise in the mean global precipitation of 5 to 15% by the end of the century (Rosenzweig at al, 2001;
Uyttendeale and Hofstra, 2015; Wu et al, 2016).

A few researchers have investigated food insecurity in some Potiskum communities. However, the
prevalence of food insecurity in the bigger picture within the Potiskum Local Government Area,
household experiences, and coping strategies are unknown. Research in Potiskum Local Government
Area of Yobe State in Nigeria has revealed a high rate of poverty and malnutrition in households.
Studying a ward (Dogo Nini ward) within the Potiskum Local Government Area, Ali & Habu (2016)
discovered that 93.5% of the households were food insecure at varying levels, and 6.5% were food secure.
In addition, 87.4% of the children were malnourished, 61% were wasted, and 45.9% were stunted. These
thought-provoking figures point toward food insecurity and urgent assistance in the area. Households
could face difficulties attaining their food and nutrition requirements in economically challenging times;
securing enough food to meet these needs and individual preferences could be highly arduous, though
information on how households could achieve this is limited.

Therefore, this research investigates the effect of climate changes on food preservation towards quality
food supply chain in Potiskum Local Government Area of Yobe State. Climate change introduces
additional uncertainty to already constrained state of food security and preservation in Potiskum, Yobe
state. It manifests in change in seasonal characteristics for instance prolonged dry seasons, delayed rains
and alternating dry and wet conditions. It’s evident that climate change and food security are inter-linked
in Potiskum particularly due to increased change in seasonality. However, many climate studies in this
area have focused more on Pastoralism, droughts, climate mitigation and adaptation but less has been
done on food grain production and preservation.

Objective of the Study

The purpose of this study is to find the role of Agricultural Science Education teachers towards teaching
the effect of climate changes on food preservation in Potiskum local government area, Yobe state.
Specifically, the objectives of the study are

1. To fine out the level of understanding and teaching of climate change trend on food preservation
by Agricultural science teachers in Potiskum Local Government Area.
il. To assess the effect of climate change on food production in Potiskum Local Government Area.

1ii.  To determine climate change coping strategies practiced by Agricultural science teachers in
Potiskum Local Government Area.
Research Questions
The following research questions are formulated to guide the study.
i.  What are the level of understanding and teaching of the climate change trend on food
preservation in Potiskum Local Government Area?
ii.  What are the effects of climate change on food production among teachers in Potiskum Local
Government Area?
iii. ~ What are the climate change coping strategies practiced by teachers in Potiskum Local
Government Area?
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Significance of the study

This study gives insight into the food preservation, food insecurity experiences, and coping strategies of
households in Potiskum Local Government Area in an economically challenging time. This research is
relevant to the government, policymakers, non-governmental organizations, humanitarian agencies, and
the community. It will serve as a reference point for researchers and add to the literature. It could also be a
basis for possible interventions to alleviate food insecurity in the study area and other similar rural areas
in Nigeria. The draft road map developed could be relevant for planning interventions or support at the
local and national levels.

The study may be of significance to policy makers such as the Ministry of Agriculture, Livestock and
Fisheries, Ministry of Environment and Mineral Resources, NGOs, local organizations and development
agencies among other stakeholders working in the area by providing policy recommendations that may
guide decisions that could bring change in agriculture and climate systems to enhance food security. The
study findings will also contribute to the existing literature on the topic.

Delimitation and Scope

This research investigate the effect of climate change on food preservation by agricultural science
teachers in Potiskum Local Government Area, Yobe State, Nigeria. It is limited to Agricultural science
education teachers in Potiskum Local Government Area of Yobe State, Nigeria.

MATERIALS AND METHODOLOGY

Research Design

A Descriptive Survey Research Design was used in this study. According to Osuala (2015) Descriptive
Survey Design gives an accurate assessment of the characteristics of the whole populations of people. It is
also more realistic than the experiment in that it investigates phenomena in their natural settings.

Area of the Study

The study was carried out in Potiskum Local Government Area, Yobe State, located on the Global
Positioning System (GPS) longitude 11 ' 531,391 'E and longitude 11 '42 ' 32,487 ' N. It had an area of
559 square kilometer (216 sq ml) with a population of 205,876 at the 2006 census. The postal code of the
area is 631 (en.m.wikipedia.org. retrieved on 11/12/2022).

Population for the study

The population of the study comprises of all Agricultural Science teachers within the Potiskum Local
Government Area Yobe State.

Sample and Sampling Techniques

Random sampling technique was adopted where sample for the study was drown from both the public
secondary and the private schools. The samples comprises of one hundred (100) Agricultural science
teachers within the selected five (5) Government Secondary Schools and five (5) private schools in
Potiskum Local Government Area. It comprise of sixty (60) Agricultural science teachers in government
schools and forty (40) Agricultural science teachers from private schools within the study area. Where 20
were drawn from each school.

Instrument for Data Collection

Research questionnaire was used as the instrument for data collection, which was made up of 14 items
that was arranged systematically based on the research questions to collect data from teachers of
Agricultural Science in selected five (5) Government Secondary Schools and five (5) private schools
within the study area. The questionnaire for the respondents was divided into two (2) sections; section
“A” was on the bio data of the respondent and section “B” is on the items related to the research questions
1, 2 and 3 answered by teachers.

Validation of the Instrument

The instrument used in this study was vetted by three experts, two in the field of Agricultural Science in
Federal College of Education (Technical) Potiskum, Yobe state and one Agricultural Science teacher from
one senior secondary school in Potiskum. However, all necessary corrections and modifications made by
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the experts were effected and items or research statement(s) was reconstructed based on the satisfactory
comments of the supervisor and experts on the field.

Procedure for Data Collection

The researcher seek a formal permission with an introductory letter to the selected schools in the area.
The researcher administer the instrument (questionnaire) to the respondents with the help of two (2)
research assistants. The researcher met with the Agricultural Science teachers in their various selected
five (5) senior government secondary schools and five (5) private schools in the study area. A total of one
hundred (100) copies of questionnaire was administered to the Agricultural Science teachers in both
categories of the school selected, 20 copies of the questionnaires were given to each school.

Method for Data Analysis

The data obtained was analyzed using mean and standard deviation. The result was computed using
linkert type scale as Strongly Agreed (SA), Agreed (A), Disagreed (DA), and Strongly Disagreed (SD)
statement

Formula used for calculating mean and standard Deviation was Mean: = > fx

N
Where:

> = Summation

f = Frequency of the respondents

X = Variable

N = Total Number of the Respondents
Standard Deviation: = ) f(x — x)

N

Where,

> = Summation

f = Frequency

X = Variable

X = Mean

N = Total Number of Respondents
Linkert -Type Scaling

Strongly Agreed - 4 Points

Agreed - 3 Points

Disagreed - 2 Points

Strongly Disagreed - 1 Point

Cut of point will be calculatedas 4 +3 +2+1 = 10 = 25
4 4

Decision Rule: Any value with the mean score of 2.5 and above will be regarded as accepted value while
any value with a mean score less than 2.5 will be regarded as rejected value.
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RESULTS
Research Question I: What are the role of teaching Agricultural Science Education towards climate
change trend toward food preservation in Potiskum Local Government Area?
Table 1: Effects of teaching Agricultural Science Education towards climate change trend and
food security in Potiskum Local Government Area:

S/N ITEMS SA A D SD T Mean Remarks

1 Agricultural Science curriculum covers the 45 20 30 5 100 3.05  Agreed
impact of climate change on food production
and preservation

2 knowledge of climate change and food 20 30 40 10 100 2.60  Agreed
preservation in your future career or personal
life

3 There are opportunities for hands-on learning 10 15 40 35 100 2.00 Disagreed
and practical application of food preservation
techniques with regard to climate change.

4 Reducing food waste in addressing climate 15 25 35 25 100 2.30 Disagreed
change
5 techniques like drying, smoking, salting, 48 29 15 8 100 3.17  Agreed

canning, refrigeration, and fermentation are
suitable for different foods and in different
climates

Source: Field Survey, 2025/2026

The results from Table I above indicated that respondents agreed with one and five that Agricultural
science curriculum covers the impact of climate change on food production. They also, agreed that
traditional ways to save food like drying, smoking, salting, canning, refrigeration, and fermentation are
suitable for different foods and in different climates. Teachers strongly disagreed with items three and
four, that students get enough hands — on practice with food preparation. They do not feel that lesson
focuses enough on reducing food waste.

Teachers agreed that climate change is actively hurting food security in the study area as indicated, items
seven and eleven (Table II). They are also, seeing strange, new types of crop bugs and diseases on farms.
Respondents strongly disagreed with items six and eight, that they have good access to daily weather
forecasting. This make it very hard for farmers to plan ahead. Also, they disagreed with the statement
from item eight that asked “we reduced the amount of food you eat due to climate change, they feel the
government is trying to help them adopt. (Table II).

Research Question II: What are the effects of climate change on food production in Potiskum Local
Government Area?

Table 2: The effects of climate change on food production in Potiskum Local Government Area.

S/N Item Statement SA A D SD T Mean Remark

6 There is access to weather forecasts in 5 10 40 45 100 1.75 Disagreed
Potiskum Local Government Area, Yobe State

7 Climate change affects our household's food 40 40 20 10 100 3.00 Agreed
security in Potiskum

8 We experience changes in the types of pests 35 25 30 10 100 2.85 Agreed
and diseases affecting our crops

8 We reduce the amount of food you eat due to 20 10 40 30 100 2.20 Disagreed
climate change

9 Government is doing enough to support 30 20 30 20 100 2.60 Agreed
farmers in adapting to climate change

Source: Field Survey, 2025
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From the above table, all respondents agreed with the statement that asked question on climate change
coping strategies practiced within the study area. The result shows outlines and useful ways people can
protect their crops and food supply from weather. The teachers agreed that all these ideas are highly
important, that is smart farming, saving soil and water, community warning and clean energy to be use in
crop production and preservation. (Table I1I)

Research Question III: What are the climate change coping strategies practiced in Potiskum Local
Government Area?

Table 3: The climate change coping strategies practiced in Potiskum Local Government Area.

S/N Item Statement SA A D SD T Mean Remark

10 Utilizing crop varieties that can withstand dry 30 30 30 10 100 2.80  Agreed
conditions is crucial for maintaining agricultural
yields in the face of rainfall variability.

11 Practices like soil moisture conservation and land 50 10 30 10 100 3.00  Agreed
use monitoring help to optimize land for
agriculture and mitigate the effects of climate
change.

12 Implementing irrigation systems that minimize 35 25 15 25 100 2.75  Agreed
water waste and ensure efficient water delivery to
crops is vital for water security.

13 Establishing systems to alert communities about 45 35 10 10 100 3.15  Agreed
impending climate-related events, such as
droughts or floods, allows for timely preparation
and response.

14  Shifting away from fossil fuels and embracing 40 30 20 10 100 3.00  Agreed
renewable energy sources like solar and wind
power can reduce greenhouse gas emissions

Source: Field Survey, 2025/2026

DISCUSSION OF FINDINGS

The results in table 1 above indicated that majority of the respondents agreed with the statement with said
that: Agricultural Science curriculum covers the impact of climate change on food production and
preservation, knowledge of climate change and food preservation in your future career or personal life,
and techniques like drying, smoking, salting, canning, refrigeration, and fermentation are suitable for
different foods and in different climates with mean scores of 3.05, 2.60 and 3.17 respectively. While
majority of the respondents disagreed with statements which said that: There are opportunities for hands-
on learning and practical application of food preservation techniques with regard to climate change and
Reducing food waste in addressing climate change with the mean scores of 2.00 and 2.30 respectively.

In their findings of Susilo et al. (2023) who ascertain that small holder farmers to be encouraged to adopt
modern agricultural production and productivity enhancing technologies more intense events. Susilo et al.
(2023) further notes that change in rainfall trend due to climate change has been discussed by many
researchers worldwide suggesting that the knowledge of climate change and food preservation in future
career or personal life, and techniques like drying, smoking, salting, canning, refrigeration, and
fermentation are suitable for different foods and in different climates is the most significant factor causing
global hydro climatic change.

From table 2, it is indicated that majority of the respondents agreed with the statement which said that:
Climate change affects our household's food security in Potiskum, we experience changes in the types of
pests and diseases affecting our crops and Government is doing enough to support farmers in adapting to
the climate change with the mean scores of 3.00, 2.85 and 2.60 respectively. The table also, indicated that
majority of the respondents disagreed with the statement on items 1 and 4 which said that: There is access
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to weather forecasts in Potiskum Local Government Area, Yobe State which reduce the amount of food
due to climate change with the mean scores of 1.75 and 2.20 respectively. Ombogo (2023) and Bobadoye
et al. (2024) in their analysis of rainfall January- October trend in Northeast on the influence of climate
variability and change on land use found out that the area had bi modal rainfall pattern with 2 seasons.
The research in the same ecosystem and reported that rainfall patterns highly varied in Arid and semi-arid
which they said has influence on food supply chain. On other hand report by GoK (2020), National
climate change Response strategy report which indicated that minimum temperature increased more than
maximum temperature in Northeast. The findings are also in agreement with the IPCC (2007) report
which denoted with confidence that warming globally was as a result of a sharp incline in minimum
temperatures. It can therefore be concluded that Potiskum Local Government Area, Yobe State is slowly
warming and it’s due to diurnal temperature changes.

Table 3 highlighted some of the climate changes coping strategies practiced in Potiskum Local
Government Area. it is indicated vividly in the table that majority of the respondents agreed with
statements which said that: Utilizing crop varieties that can withstand dry conditions is crucial for
maintaining agricultural yields in the face of rainfall variability, Practices like soil moisture conservation
and land use monitoring help to optimize land for agriculture and mitigate the effects of climate change.
Historically, communities around the globe have developed food preservation techniques intimately
linked to their local climates. Drying, for instance, thrives in hot, arid climates where low humidity and
strong sunlight naturally remove moisture from food, inhibiting microbial growth. Think of sun-dried
tomatoes in the Mediterranean or dried meats in desert regions. Conversely, in colder
climates, Freezing and Cold Storage have been naturally occurring preservation methods for centuries
(Bilham, 2021). Cool underground temperatures, are a testament to this climate-dependent approach.
Even Fermentation, a process reliant on microbial activity, is influenced by temperature, with warmer
climates often accelerating fermentation processes. However, climate is not just about average conditions,
heat waves can accelerate spoilage, even in preserved foods if storage conditions are not adequately
controlled.

Floods and Heavy Rainfall can damage stored food and disrupt drying processes. Changes in climate
patterns, therefore, pose a direct challenge to traditional and even modern food preservation methods.
Understanding these basic climate influences is the first step in appreciating the complexities of food
preservation in a changing world.

These findings echo those of Mbah et al. (2016) who state in their work that the capacity of the
community to mitigate and cope to climate effects depends on the resources available. Based on the
findings presented on this section it was concluded that coping strategies used in the study area were
autonomous hence there is need for planned adaptations to improve climate resilience for future climate
uncertainty.

RECOMMENDATIONS
Based on the findings of this research, the following recommendations can be made.

1.  The study recommends planned adaptation strategies that will enhance the resilience of small
holder farmers to climate variability. Various stakeholders such as the government, communities,
development partners and the private sector all have important roles to play in enhancing the
adaptive capacity of the community to climate change.

2. The study recommends Ministry of Agriculture, livestock and Fisheries together with other
stakeholders to introduce invest in agricultural modernization including mechanization and
construction of irrigation facilities. Small holder farmers to be encouraged to adopt modern
agricultural production and productivity enhancing technologies.

3.  The study recommends government to provide farming households climate information and
forecasts of onset and cessation of growing season. The information should be understandable,
reliable and easily accessible. This will give them proper guidance on devising appropriate coping
strategies to enhance drop yields and enhance food security.
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4.  The study recommends adoption of other food grains that may do well under this current
climatic condition. Crops such as millet and sorghum are encouraged due to their high tolerance
to droughts, soil infertility and high temperatures. Households also to be guided on how to
monitor crop-climate relationship so as to achieve improved crop production drought resistant
modern seed varieties are very important to the population of the Potiskum Local Government
Area, Yobe State.
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