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Abstrak

Sektor pertanian sangat penting bagi perekonomian Nigeria, meskipun san-
gat responsif dan rentan terhadap perubahan iklim. Perubahan iklim telah me-
nyebabkan penurunan dan ketidakstabilan dalam produksi pertanian, sehingga
memperburuk kerawanan pangan dan kelaparan di negara-negara seperti Nige-
ria. Sebagian besar petani Nigeria menggarap pertanian tadah hujan dan kon-
servatif terhadap perubahan teknologi. Kondisi tersebut meniscayakan perlunya
mengembangkan konten kurikulum pertanian cerdas (smart agriculture content)
untuk pemuda yang akan mengarahkan kegiatan pertanian dalam waktu terdekat.
Studi ini mengadopsi model Stufflebeam (Content-Input-Process-Product) dalam
proses pembuatan konten kurikulum untuk mengembangkan materi tentang pe-
rubahan iklim dan pertanian cerdas untuk dimasukkan dalam kurikulum ilmu
pertanian sekolah menengah di Nigeria. Konten dikembangkan mengacu pada
Organisasi Pangan dan Pertanian Perserikatan Bangsa-Bangsa yang menguraikan
praktik pertanian cerdas iklim sebagai tema 1 dan 2 yang disarankan dari kuriku-
lum.

Abstract

The importance of the agricultural sector to the Nigerian economy is highly inva-
luable, although, it is highly responsive and vulnerable to climate change. Climate
change has caused decline and volatility in agricultural production, thereby exacer-
bating food insecurity and hunger in countries such as Nigeria. Most of the Nige-
rian farmers are rainfed and conservative towards technological change, this calls
for the need to develop curriculum contents on smart agriculture for youth who will
steer agricultural activities in the nearest future. This study adopts Stufflebeam’s
(Content-Input-Process-Product) curriculum content creation process to develop
content on climate change and smart agriculture for incorporation into the seni-
or school agricultural science curriculum in Nigeria. The contents were developed
using the Food and Agricultural Organization of the United Nations outlined cli-
mate-smart agricultural practices as suggested in themes 1 and 2 of the curriculum.
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INTRODUCTION

Education isregarded asavaluable tool for
preparing an individual to achieve self-actualiza-
tion and live in a safe environment free of threats
to life and property. One of the most significant
investments a country can make in its people, is
education. Education is the single most powerful
way to reduce poverty and promote rapid econo-
mic growth (Global Partnership for Education,
2015). The focus of any educational system all
over the world is the development of the human
capital required to meet present and future chal-
lenges of globalization and knowledge economy
(Dike, 2014). Education is therefore regarded as
the most effective method for transforming a
people’s social, psychological, physical, political,
intellectual, and developmental characteristics,
and curriculum remains the goal for accomplis-
hing this goal.

Curriculum is a well-organized course
schedule that outlines the objectives and lear-
ning experiences to accomplish target educa-
tional goals. Curriculum is a method of training
individuals to become active citizens and useful
members of the community, thus, is a tool of
education to educate and humanize the whole
man (Akin et al., 2017). Modern interpretation
sees the curriculum as all the knowledge and ex-
perience got by a child in and out of the school
walls, either on the timetable or outside it, re-
gardless of when or how they occur (Claiborne
et al., 2020). Agricultural Education curriculum
in this regard is designed to lay a solid foundati-
on for vocational agriculture primarily proposed
to train individuals to acquire relevant occupa-
tional skills that will make them productive far-
mers. The curriculum in agriculture was jointly
developed by the Nigerian Educational Research
Development Council (NERDC) and West Africa
Examination Council (WAEC). The main objec-
tives of introducing the teaching of agricultural
science in secondary school include: encourage-
ment of students in the use of their hands; the
appreciation for the dignity of labour; familiarity
with biological processes and thereby instilling
rationality in the students; and increasing self-
sufficiency and self-reliance in food producti-
on by encouraging students to produce part of
their food needs and improve their diet and thus,
minimize the cost of feeding in their secondary
schools (Ukonze, 2020).

Today, many Nigerian secondary school
leavers are unemployed and cannot engage
themselves in agriculture. They are curiously idle
because they lack the pre-requisites for job crea-

tion and knowledge of the environment despite
the secondary education received (Alabi, 2014).
Climate change, as one of the environmental
challenges, is a variability in the weather over a
span of 30-35 years on average. Given its political
and agricultural challenge, climate change is the
most significant socio-scientific problem that
teachers could choose to discuss (Dawnson &
Carson, 2013). Climate change is a threat to cur-
rent and future generations because it influences
vegetation patterns, animal and crop types and
yields, and cropping season’s length. As a result,
any change in environment could influence the
production and supply of food and raw materi-
als, improving or restricting agriculture’s ability
to serve as a major source of food and industrial
raw materials. Formal education should be a ma-
jor tool for transferring the requisite awareness,
skills, and improving people’s attitudes toward
climate change as a solution to the current si-
tuation. It is important to say that such formal
education should embrace changes in environ-
mental patterns that will continue to have a
significant effect on human life and ecosystems
(Amanchukwu et al., 2015).

Climate Smart Agriculture (CSA) is a
strategy for increasing agricultural investment
in order to achieve long-term agricultural deve-
lopment and ensure food availability in the face
of climate change (Amin et al.,, 2015). The CSA
aims to achieve long-term sustainability in green
economy targets, food availability, and natural
resource conservation. The Food and Agricul-
tural Organization (FAO) develops CSA for crop
yields by involving farmers in sustainable inten-
sification steps such as agroforestry, conserva-
tion tillage, residue management, green manu-
ring, and enhanced water management.

The Nigerian secondary school (SS) agri-
cultural science curriculum covers three classes,
1-3, and was developed around g themes, namely:
Basic Concept of agriculture; Agricultural Eco-
logy; Agricultural Engineering/Mechanization,
Crop Production; Forestry; Ornamental Plants;
Crop Protection; Agricultural Economics and
Extension. Afolabi et al. (2017) asserted that in
selecting those contents, three major issues sha-
ping the development of nations and influencing
the world of knowledge were identified, these
are globalization, information/communication
technology and entrepreneurship. Provision is
therefore not made in the curriculum for tren-
ding agricultural issues or discoveries to be dis-
cussed. The food security issues ravaging Nigeria
called for the organization of contents around
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the nine themes with neglect of issues posed by
climate. Afolabi et al. (2017) opined that the SS
curriculum is packaged with contents that may
lead to self-actualization by students but with
less practicality. The curriculum is divided into
themes and classes, the themes show the topics
and each theme is further divided into: perfor-
mance objectives; content; teacher and students’
activities; teaching and learning material; and,
evaluation guide.

Climate Smart Agriculture (CSA) was first
introduced in 2010 during the Hague conference
on food security and climate change organized
by FAO. According to FAO, CSA is an agricultural
activity that increases productivity and incomes
in a sustainable and efficient manner (adap-
tation), reduces or eliminates greenhouse gas
emissions (mitigation), and contributes to the
achievement of national food security and deve-
lopment goals (FAO, 2010). The idea behind the
idea of CSA was to strike a balance between food
production and environmental stability.

The CSA is a technique aimed to improve
investment in agricultural sector, to attain sus-
tainable agricultural progress and ensure food
availability under climate change (Amin et al.,
2015). The CSA was developed by FAO for crop
yields by adopting some form of sustainable
land management practices that engage far-
mers in sustainable intensification measures
such as agroforestry, conservation tillage, resi-
due management, green manuring, and impro-
ved water management to improve agricultural
performance. The CSA packages enable farmers
use their knowledge and skills more effectively,
share information, opt for more efficient pro-
environmental technologies, and build stronger
associations to facilitate effective negotiation of
better market prices (Anuga et al., 2019).

The following CSA practices according
to FAO, (2013); Saguye, (2017) and Wekesa et al.
(2018) were outlined as expected practices to be
adopted by climate smart farmers to mitigate
the adverse effect of climate: agronomic prac-
tices (improved seed varieties, crop rotation,
intercropping, cover crop); water management
(irrigation, bunds, terracing, contouring, water
harvesting); tillage and residue management
(conservation tillage, incorporation of crop re-
sidues); integrated soil fertility management
(organic fertilizer, efficient use of inorganic fer-
tilizer); integrated pest management (blend of
cultural, biological and chemical control); and
agro-forestry (intercropping crops and trees, live

fencing).

The effects of climate change and the pub-
lic outcry for a solution call for the development
of curriculum contents for a formal education
in Nigeria. The climate change and related envi-
ronmental issues are seen as important aspects
of education for the Nigerian students by many
scholars. However, most education curricula in
developing countries and indeed Nigeria have
little or no content on climate change and CSA. It
is for this reason, that this study was set to estab-
lish the need for curriculum inclusion of climate
change and CSA in secondary schools in Nigeria,
with a view to mitigate and ensure resilience to
threats of adverse weather conditions. This study
further was hinged on developing a curriculum
content in SS agriculture expected to create awa-
reness among senior secondary school students
on climate change to develop attitudinal change,
make sound decisions about the immediate en-
vironmental factors on agriculture and adapt to
challenges of CSA practices.

METHOD

This study used an action research de-
sign. Action research entails participants taking
a self-reflective, systematic, and critical approa-
ch to inquiry while still being members of the
research community. The goal is to recognize
challenging circumstances or problems that par-
ticipants believe should be investigated in order
to bring about critical informed practice impro-
vements (Cornwell, 1999, citing Burns). Action
research is a term used to describe initiatives
in which professionals seek to effect changes in
their own practices (Tripp, 2005).

It is on this premise; a purposive sampling
and contentanalysis of the Nigerian seniorschool
agricultural science curriculum documents were
used to determine the degree to which climate
change and CSA practices were included as to-
pics. The Nigerian senior school agricultural
science curriculum, agricultural syllabus, agri-
cultural textbooks, agricultural teacher’s guides,
several academia websites using different search
engines such as google.com, google scholar, ask.
com, mamma.com, yahoo.com, universities’
subscribed data bases, open data bases, online
catalogue and special collections were searched
as guide for any possible inclusion of climate
change and CSA practices.

The content analysis of these documents
showed no inclusion of climate change and CSA.
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Curriculum contents on climate change and
climate smart agricultural practices were there-
fore developed using the first two components
of Stufflebeam’s CIPP (Content-Input-Process-
Product) curriculum content creation process
for use in the senior school agricultural science
in Nigeria following (Tokmak et al., 2017).

The first two component of Stufflebeam’s
process entails development of contents and in-
tegrating the contents developed as input in the
curriculum. Contents on CSA were developed
using FAO, (2013), Saguye, (2017), and Wekesa
et al. (2018) outlined CSA practices. The con-
tents developed were created to align with the
Bloom’s taxonomy of educational objectives.
The contents were scrutinized and perused by
one expert each from the Department of Edu-
cational Foundation and Curriculum and the
Department of Vocational and Technical Edu-
cation, Ahmadu Bello University, Zaria in order
to determine the content and face validity of the
developed contents to creating awareness and
solving the problems posed by climate change to
agriculture in Nigeria.

The contents developed were broken into
performance objective, content, teachers’ activi-
ties, students’ activities, teaching and learning
materials and evaluation guides following the
experts’ recommendations.

RESULT AND DISCUSSION

This section reports the contents deve-
loped in form of performance objective, con-
tents, expected teachers’ activities, students’
activities, teaching and learning materials that
are to be used as instructional aid and the eva-
luation guide using the first two components
of Stufflebeam’s CIPP (Content-Input-Process-
Product) curriculum content creation process
putting into consideration the three domains of
learning. The section also encompasses the jus-
tification and discussion on the developed con-
tents.

A. Justification for Developing Content on
Climate Change

Many Nigerians are aware that some chan-
ges occur in the environment almost every time
of the year but lack knowledge of the reasons for
such change. They are also aware of persistent
food shortages and extreme flooding at various
localities during certain periods of the year. Yet
there have been no efforts to reduce the occur-

rences or avert them completely. Nairametrics,
(2019) noted that the impact of climate change
alone could reduce crop yields by half over the
next 35 years, compounded by the fact that in
Nigeria, the agricultural sector continues to be
impacted by weather hazards, restricting access
to food and increasing food insecurity. There is a
need to educate the public on the signs of clima-
te change, management, and prevention strate-
gies (Amanchukwu et al., 2015).

In research conducted by Orusha et al.
(2012), maintained that because agriculture is
affected by so many factors, in which its parti-
cipants must always be prepared to react, plan,
and adapt. According to the authors, integrating
climate change issues into agricultural educa-
tion curricula is imperative given that African
countries, especially Nigeria are at risk. Nigeria is
seriously facing climate change related problems
as other countries but have yet to recognize that
education is the most effective counterstrategy
(Amanchukwu et al., 2015). Education should
be embarked on to save people and the environ-
ment but currently there is a deficit in the fields
of climate change and education that curricu-
lum planners need to address (Amanchukwu
et al., 2015). The Nigerian school children are
important target to achieve this goal, not yet
properly educated on how to deal with the situa-
tions caused by climate change. The inclusion of
climate change in the Nigerian educational cur-
ricula has become pertinent.

Yembuu and Getsel (2017) argues that stu-
dents who do not take climate related courses,
lack the basic understanding and skills relevant
to climate change adaptation. Amanchukwu et
al. (2015) argues that the identification and non-
inclusion of environmental education in the
school science curriculum is one of the challen-
ges in tackling the issue of global warming and
climate change in Nigeria. According to Ibra-
him (2011), understanding the effects of climate
change is an essential starting point for discus-
sion on the governance and the environmental
sustainability of climate change. Schools would
be the ideal place to introduce climate change
education where school children can be given
skills to manage their own environment, and in
turn, will practice in their various localities (Olo-
lube, 2008).

Table 1 elucidates information on develo-
ped contents on climate change for incorporati-
on in SS1 theme. Knowledge, skills, attitudes and
assessment criteria of learners were described in
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Table 1 Developed contents on climate change for inclusion in SS1 theme agriculture curriculum in

gating cli-
mate change
threats

discussion on
causes of cli-
mate change

mate change
4.Use ICT
images to

Nigeria
Performance Content Teacher’ Activi-  Student’ Activi- Teaching and Evaluation
objective ties ties Learning Ma- Guide
terials

Student should 1. Concept 1. Guide discus- 1. Participate Field trip to 1. What is

be able to of climate sion on the actively in the farmland af- climate

1. Define cli- changes topic of cli- classdiscus-  fected by gully change?
mate change 2. Effect of cli- mate change sion on cli- erosion or flood 2. List and ex-

5. List the effect mate change 2. Display effect mate change  and other plain effects
of climate onagricultur-  of climate concept climate change of climate
change on al activities change on 2. Observe the  related areas change on
agricultural 3. Causes of cli- agricultural displayed agricultural
activities mate change crops and images on the activities

3. Discuss the 4. Methods animals using ICT output 3. Explain the
causes of cli- of mitigat- ICT devices device causes of cli-
mate change ing climate such as pro- 3. Participate in mate change.

4. Outline the change jector discussion on 4. Enumerate
ways of miti- threats 3. Guide class causes of cli- ways of miti-

gating cli-
mate change
threats

4. Motivate class
to propose
ideas of miti-
gating cli-
mate change
threats

propose ways
of mitigat-
ing climate
change
threats

this theme. Contents were developed for inclusi-
on in the SS curriculum to enable students iden-
tify causes of climate change in the world and
identifying its consequences. Four performance
objectives were developed which aimed at im-
parting the meaning of climate change, its effect,
the causes and mitigation of climate change for
inclusion in the curriculum by first developing
the contents and then input the contents in the
curriculum following Stufflebeam (2007).

The contents developed were made to
align with the three learning domains of cogni-
tive, affective and psychomotor. The developed
content is expected to create awareness among
senior secondary school students on climate
change and make them appreciate climate chan-
ge phenomenon with its pertinent consequen-
ces. Teachers expected activities during class
were outlined from having to guide discussion
on the concept of climate change to causes and
mitigation of climate change. Students’ activi-
ties were outlined, this ranges from students ha-
ving to participate actively in the class discussion
on concept of climate change to its causes and
mitigation, this is done to ensure participatory
learning.

This is in line with the recommendation
of Bradley, 2012) and McPherson, (2018) who as-

serted that the process of participation fosters
mutual learning. The teaching and learning
materials were outline in the developed content,
in line with Tuimur and Chemwei (2015) who
opined that for knowledge to be internalized,
more of the learner’s senses have to be stimula-
ted other than hearing alone. This is found to be
in agreement with Shukla (2021) who stated that
the resources a teacher uses while teaching play a
role in how students learn. Four evaluative ques-
tions were developed in line with Mahajan and
Singh (2017) who posited that learning activities
and assessment scheme have to be properly de-
signed to successfully conduct and complete a
course.

B. Justification for Developing Contents on
Climate Smart Agriculture

Climate-smart agriculture as a concept
developed by FAO and used as a guide to integ-
rates the three dimensions of sustainable deve-
lopment (economic, social and environmental)
by jointly addressing the food security, ecosys-
tems management and climate change challen-
ges. The CSA approach is an alternative desig-
ned to identify and operationalize sustainable
agricultural development within the explicit pa-
rameters of climate change (Florian & Mercado,
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Table 2 Developed contents on climate change for inclusion in SS1 theme agriculture curriculum in

Nigeria
Performance Content Teacher’ Activities Student’ Activi- Teaching Evaluation
objective ties and Learning  Guide
Materials

Student should 1. Meaning 1. Guide discus- 1. Listen and Mulch mate- 1. Define cli-

be able to of climate sion on meaning contribute rial, less mate smart

L State the smart agri- of climate smart to teacher’s harmful pes- agriculture
meaning of culture agriculture discussion on ticide to man . Mention
climate smart 2. Types of 2. Display materi- CSA prac- and crops. various types
agriculture climate als for carrying tices. Improve seeds of climate

5. Mention vari- smart agri- out various types . Participate in  that are resist- smart
ous types of culture of climate smart mentioning ant to drought agricultural
climate smart 3- Advantages  agricultural the various practices
agriculture of climate practices e.g., types of CSA . List the
practices smart mulching material practices. importance

3. List the agricultural  to conserve soil . Participate of climate
importance practices water and use of in listing the smart
of smart 4.Climate selective herbicide =~ advantages of agricultural
agricultural smart on weed CSA prac- practices
practices agricultural 3. Guide students’ tices. 4.Demonstrate

4. Carry out practices discussion on vari- 4.Demonstrate some climate

climate smart
practices on
the school
farm

practices
4. Guide student

rying out CSA
practices on
school farm

ous climate smart

practical on car-

various type smart prac-

of climate tices on the
smart school farm
agricultural

practices

2010). Actions are required from a broad range
of stakeholders from the government and pub-
lic sector, private sector, academia and research
among others as implied in SDG 17, and a prac-
tical platform for their engagement and delivery
of solutions (FAO, 2013). The World Bank Group
backs research programmes such that develops
climate-smart technologies and management
methods, early warning systems, risk insurance,
and other innovations that promote resilience
and combat climate change (World Bank, 2021).
Instruction around adaptation teaches students
how to adapt to changes in economic, social and
ecological levels with a focus on increased resi-
liency and reduced vulnerability ("The Essential
Parts,” 2022).

Table 2 illustrates developed contents on
CSA for incorporation in SS2 theme. The CSA
contents were developed to enable students in-
culcate how to adapt to challenges pose by cli-
mate change using CSA practices and to provide
learners with preventive measures to man-made
forces that are responsible for climate change.
Performance objectives on CSA were formulated
to enable students internalize the meaning of
CSA; mention various types of CSA; list the im-
portance of CSA and; carryout CSA practices on

school farm. This is in line with the recommen-
dation of Umi, (2017) who stated that student-
centered learning and teaching emphasizes the
way in which learning involves the students
creating concepts or constructs to achieve short-
term mastery but long-term retention, in-depth
understanding of course material, achievement
of critical thinking, creative problem-solving
skills, development of a positive approach, and a
level of confidence in their knowledge and skills.

Contents were developed on the meaning
of CSA, types, advantages and practices. Teach-
ers’ activities were highlighted in the developed
content which ranges from displaying material
for carrying out CSA operations to guiding stu-
dents to carryout CSA practices, this is found to
be in line with Umi (2017) who recommends de-
monstration of learning objectives for students
to internalize experience.

Students’ activities were listed as develo-
ped content which ranges from students having
to list out CSA practices after initial demonstra-
tion by the teacher. This is in line with recom-
mendation of London School of Educational
Management (2019) which states that there are
different categories of learners who have varying
needs and as such different methods must be
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adopted in the planning and delivery of lessons
to ensure that such needs are addressed through
the use of various domains of learning. Sample
of instructional aid to be used were listed, this
is in line with Tuimur and Chemwei (2015) who
recommends adequate and appropriate use of
teaching aid to ensure effective learning and te-
aching. Evaluation guide was formulated in the
study to show how students can be evaluated
based on what had been taught. This is in line
with the recommendation of Disha (2016) who
stated that in education how much a child has
internalized can only be determined through
evaluation.

CONCLUSION

The study conclude that contents can be
developed putting into consideration the three
learning domains and the diction of construc-
tion following Bloom’s recommendation. The
developed contents on climate change when in-
corporated by curriculum planners into the se-
nior school agricultural science curriculum will
create awareness among the students on climate
change and to appreciate climate change pheno-
menon with its pertinent consequences on agri-
culture.

The developed contents on CSA when in-
cluded into the curriculum will develop attitu-
dinal change in learners to make sound decisions
about their immediate environment that assist
them face the challenges of climate and improve
their abilities to practice agricultural skills with
proficiency. This will increase agricultural pro-
duction through CSA practices not only in Nige-
ria but other areas with similar conditions. It is
recommended that the Federal ministry of edu-
cation through the Nigeria Educational Rese-
arch Development Council consider the inclusi-
on of climate change and CSA practices as topics
in the secondary school agriculture curriculum.
Funds should also be appropriated for research
and innovation in other areas that have not been
included in the current curriculum.
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