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LIST OF NOMENC LATURES

Agricultural teaching approaches they referred to the processes of attending to
agriculture student so needs, e X
theoreticdly and practically and making appropriate interventions
to help them develop relevant skills for food security.

Community influence- this encompassed such aspects as the financial position of
the community, community environment such as urbanization and
public facilities available, educational status, communication and
support given to schools such as donations, child care as well as
unity and cooperation among the community people. This has the
potential of causing a change in food security trend.

Constraints-  in the context of the study, they referred to the challenges faced by
the agriculture teachers and students in teaching and learning of the
subject in secondary schools.

Contribution - the term has been used to refer to the input the various teaching
approaches employed in secondary agriculture classes to enhance
food security in the country. This is in regard to skill development
upon the students as well as the effect of the skills developed to
achieve the four pillars of food security namely: avalitybh

accessibility, utilization as well as stability.

Effect- it referred to the result or outcome of the use of the various
agricultural teaching approaches in developing skills for food

security.

Food security it referred to the ability of every indidual to have access to
adequate and quality food supply in a steady, stable and in an
economical way. Its four pillars are availability, access, utilization
and stability (WFP, 2019).

Home-based factors these referred to the physical, human and finhAmesources

used by families in adopting the skills acquired by the students.
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Manual- It referred to a standardized measurement tool which was used by
agriculture teachers as a guide in teaching and assessment as they
applied the various approaches inctd@ag agriculture for food

security.

Practical sessionsin the context of the current study, they referred to the period of
time when agricultural skills could be developed through hamneds
experiences or with human intervention using equipment, tools or

technology, requiring guidance.

Relationship- it referred to theeonnection or association between the agricultural

teaching approaches and food security.

Relevance in the context the current study, it referred to the suitability of the
approaches emgyed in teaching secondary school agriculture in

developing skills for food security.

School- community linkage i this referred to the connection between the various
individuals and groups to the school as an institution through
agriculture projects thare initiated for the welfare of the school
and its community i.e. the neighbourhood and municipalities served

by the school.

Schootbased factors these referred to the physical, human and financial resources
used by schools in promotion of skills devetmmt among the

agriculture students.

Secondary school Agriculture included all agricultural practices and processes
taught in secondary school which add value to the participatory

practical learning between the school and society.

Skills developmentitref erred to the process of ident
skills gap and honing them to enable them execute their practical

ability in various agricultural activities.
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inclusion of any practical.
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ABSTRACT

Continued food insecurity is a major global concern especially in Africa and Kenya
in particular. The threats of the desert locust and the novel Corona Virus {T3)vid
pandemic have further accelerated thisllehge. Despite her vast productive land,
Kenya has been importing staple food particularly maize while her citizens have
been pleading with the government to provide food especially maize flour. The youth
on the other hand, cannot adequately employ thmewiyral skills developed for

food security despite the continued teaching of agriculture at various levels of
education. The purpose of this study was to establish the contribution of the
agricultural teaching approaches in secondary schools in sehengoblem of food
insecurity in Kenya. The study employed a descriptive survey design for objective
one where qualitative data were collected and correlational research design for
objectives two, three and four where both qualitative and quantitatize vae
obtained. A total of 198 schools in Embu County, 46,340 students, 235 agriculture
teachers and 46,340 parents/guardians were targeted. The Krejcie and Morgan
sample size determination procedure was employed to reach a sample size of 68
schools, 376&tudents, 111 agriculture teachers and 323 parents/guardians. Purposive
sampling, stratified random sampling, systematic random sampling, simple random
sampling as well as proportionate sampling were adopted for the county, the schools,
agriculture teachsr the parents/guardians as well as the students in their focus
groups respectively. Data were collected
Gui de, an Agriculture Teachersbé I ntervi
questionnaire. It was then analgis@ising descriptive and inferential statistics.
Content validity was established through expert judgment and a pilot study while
Cronbachdés alpha was calculated using SP
the instruments. The key study findings ealed that it is the practical based
agriculture teaching approaches that have major contributions to skills development
for food security.Though a teaching method, digital learning was not mentioned as a
standalone approach used in agriculture clasBes.findings further showed that
there are major constraints in the teaching and learning of secondary school
agriculture that negatively impact on skills development for food security. The study
concluded that agricultural teaching approaches should mh@lgractical based
emphasizing on the psychomotor domain. The major recommendations are that the
study findings should guide the Kenyan education policymakers to develop a
guideline on incorporation of agriculture practical sessions on secondary school
timetables, schoalommunity based agriculture projects and holidaged field
attachments for students foetter skills development as targeted by the Competence
Based Curriculum (CBCMWhen incorporated into the theory, the approaches can be
avenues forenhanced skills development for food security emanating from the
secondary school level.

XXi



CHAPTER ONE

INTRODUCTION

1.1: Introduction

This chapter is a presentation of the background to the study which has been divided

into thematic sections namely: theolgél, regional, national and Embu County food

security situations. It entails an explanation of the main concepts that form the key
variables in the study and some research gaps in the area. Following closely are the
main components of the chapter thatude the statement of the problem, research
objectives, a research question and the |
significance, the assumptions of the study, the scope and the study limitations are

also included.

1.2: Background to the $udy

1.2.1: The Concept of Food Security

Food security as a concept originated in the -h@d0Os in the discussions of
international food problems at a time when there was a global food crisis (Overseas
Development Institute (ODI, 1997). The four pillars fafod security are its
availability, accessibility, utilization and stability (World Food Programme (WFP,
2019). Initially, the focus was on food supply whose attention was primarily on
ensuring the availability and to some degree, the price stabilitgsd foodstuffs at

the international and national level (ODI, 199®any definitions have been
suggested, but the most agreed upon ibgnnall people have physical, social and
economic access to sufficient, safe and nutritious food that meets #tanydieeds
and food preferences for an active and healthy life at all t{ff@sd and Agriculture
Organization (FAO, 2008; WFP, 2019; WHO, 2018). According to FAO (2019) and
the International Food Policy Research Insti{i¢’RI1, 2019), the definition dbod
security goes beyond hunger and smatrition by also incorporating overweight and

obesity.

Food security is crucial for economic transformation and for it to happen, upgraded

skills set across the whole agricultural value chain are needed (Malg3), ¥0hen

1



linked to Agricultural education, the four pillars can be achieved by imparting the
relevant knowledge and skills through the application of the appropriate teaching
approaches. In the context of the current study, with all players taking doade,

insecurity can be massively reduced. The use of practical oriented approaches to
teach agricultur e c a-onexpberieneds tha are traesferaltieu d e n
to the society. The benefits from such skills can be reaped year in year outg maki

the communities, food secure. Such approaches include demonstration, class

projects, tours and field trips, problem solving as well as digital learning.

1.2.2: The Global Food Security Situation

Food security is a global concern sineaching and feedg every individual is the
goal of every governmentn its report on population dynamics and hunger FAO
(2018) indicated thamearly one billion people around the wontdboth developed

and developing countries annuadiyffer from chronic food insecuyit The number

of hungry people in the world has risen from 804 million people in 2016 to 821
million people in 201{FAQO, 2018) The global demand for food is rising drastically
while the growing world population and climate change are already affectmomnia
practices and productivity (United States Agency for International Development
(USAID, 2018). his returnto levels not seen in almost a decade ago sends a clear
warning that more must be done and urgently if the Sustainable Development Goal
number wo (SDG2) of Zero Hunger is to be achieved by 2030 (FAO, 2018).

The newly introduced second indicator for monitoring Sustainable Development
Goal of Moderate or Severe Food Insecurity (SFI) has raised the total to over 2
billion people worldwide who do nchave regular access to safe, nutritious and
enough food (IFPRI, 2019). The current global threats to food security namely the
novel Corona virus (Covid 19) and the desert locust pandemic cannot also be
underestimated. Achieving SD&2ro Hunger by 2030 W require strong political

will and both public and private investment (IFPRI, 2019).

The current globahverage age for farmers is over ¥€ars (FAO, 2018)yet the
world needs to be fed in the future with the current trend of youths migrating to
urban areas and disengaging in agriculture. Many young people are shying away

from work related to the agriculture sector, which they perceive as outdated,


http://www.un.org/en/ecosoc/integration/pdf/foodandagricultureorganization.pdf

unprofitable and involving a lot manure labour (IFPRI, 2018). The world is rapidly
urbanizing and over 50% of the global population lives in cities, a figure expected to
rise to twethirds by 2050, with up to 90 percent of the growth occurring in Africa
and Asia [FPRI, 2019).

Through the international freedom from hunger campaigns and the World Food
Security (WFS) summits, the hunger issue has been kept constantly high on the
international agenda. In their joint effothe heads of the United Nations (UN),
FAO, the International Fund for Agricultural Development (IFAD), the UN
Children's Fund (UNICEF), WFP and WHO warned that alarming signs of
increasing food insecurity and high levels of different forms of malnutrition are a
clear sign that a lot needs to be ddo make sure that everyone is on the same road
achieving the Sustainable Development Goal on food security as well as improved
nutrition (IFPRI, 2017).

1.2.3: The Regional Food Security Situation

Despite the marked improvements in nutrition over the pse decades, many

Africans are food insecuréSiba & Signé, 2017). The continuetpendence on

foreign aid and budget inefficiencies is threatening sustainability of-$eodrity
interventions For exampleGhanaheavily relies orexternal resources ®upport a

number of ongoing agricultural growth programs and social protedtigandatoo

reiesonf or ei gn aid overshadowing the gover
(WFP, 2017). Since the declining donor support raises concerns about the
sustainabiliy of food security interventions, building se#fliance and self
sufficiency in such countries through secondary school agriculture can be an eye

opener for sustainable food security.

A crucial challenge facing the achievement of food security in Africahe
proliferation of policies that are only partly implemented and not well connected
with the reality on the ground&iba & Signé, 2017leavinga wide gap between the
global initiatives and their practical realization. In addition tteeir national
strategies, most African countries have adopted international agendas such as the
SustainableDevelopmentGoals and regional policies such as the Comprehensive
Africa Agriculture Development Programm€&AADP) (Siba & Signé, 2017 hese



programmes are aimed @nding hunger through increasing agricultural productivity
and building resilient economieSiba & Signé, 2017)In the context of the current
study, resilience in efforts to promote food security is very critical if developing

nations have to eradicateinger and achieve their developmental goals.

In many developing countries where food systems face severe difficulties in enabling
access to sufficient, safe and nutritious food for all, skills development in agriculture
and its application is either almdeor inadequate (IFAD, 2014). The recent
interlinked food, fuel and financial crises have further aggravated poverty and food
insecurity, particularly in the developing world (Alarcon & Bodouroglou, 2011).
International food prices have risen in the phatf-decade, making food less
affordable to many (FAO, 2017). In addition, the technology and agricultural
practices in the last forty years have led to the degradation of productive land, large
greenhouse gas emissions and extensive water pollutiarf;vellich have threatened

the sustainability of food production and its security (Alarcon & Bodouroglou,
2011).

African youths in the SuBaharan region do not view agriculture as a profitable
opportunity for a livelihood (FAO, 2018). At the same time,reuwe prosperous

times and prosperous societies, too many people are still excluded from fully
participating in food systems and securing their benefits (FAO, 2018). In times of
crisis, |l i ke todayés novel COVI Dsa® and
even greater imperative for protecting the most vulnerable in regards to food security
and nutrition (IFPRI, 2020). The current global economic recession will most heavily
impact the food security of the poor as they spend a greater proportion rof thei

limited income on food than do other groups (IFPRI, 2020).

African countries have however made deliberate efforts to fight food insecurity; for
instance, the use of trade policies to avoid adverse supply and price fluctuations. In
mid-2016, Burundi antipating a long dry season, banned exports of certain foods
and called on farmers to put their harvests into public storage to avoid food shortages
(FAO, 2017). To address food insecurity and spur agriculagegrowth, the
government of Malawi has develegh a National Nutrition Policy and Strategic Plan,
closely linked to its CAADP plan and the Agriculture Sedaiide Approach which
together coordinate food security programming at the national and community levels
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with the main focus being the smalblderfarmer (USAID, 2020). Kenya too, in
January 2017, fearing food shortages, banned exports of maize in response to the
drought. Similarly, the Government of Uganda approved -thety rice imports to

boost supplies and stabilize prices.

In the recent pasthere has been growing international consensus over the centrality
of smallscale farm holders in improving food security. The necessity to support
smallscale farming stemmed from the fact that they are the mainstay of food
production in most developingountries (Alarcon & Bodouroglou, 2011). Such
efforts can also bear fruits if more investment is made on practical secondary school
agriculture as the skilled students would represent ssnale farmers groups outside

the school level. Investment on sedary school agriculture curriculum would
stimulate the engine of economic growth by transferring farm skills to solve school

leaver employment needs and food security issues (Konyango & Asienyo, 2015).

1.2.4: The Kenyan Food Security Situation

Since 2008the country has been facing severe food insecurity problems as depicted
by a high proportion of the population suffering from inaccessibility and right
amounts of food (IFPRI, 2012). Further, over 10 million people are food insecure
(IFPRI, 2018) with a mjarity relying on food relief. The situation is exacerbated by
households incurring enormous food bills due to the high food prices. Notably, there
has been a short supply of maize which is the staple food thus limiting choices to
other food stuffs (IFPRI2012).Moreover, only about 20 percent of Kenyan land is
suitable for farming and in these areas, maximum yields have not been achieved
leaving considerable potential for increases in output amidst continued food
insecurity (USAID, 2019)Focusing on th@eeds of rural areas should be one of the
most pratical ways to achieve the SDGs and address many of the roadblocks
encountered in 2018, from climate change to conflict and political instability (IFPRI,
2019).

Food security is one of the big four agarntthiat the Kenyan government wishes to
tackle by the year 2022 vision plani€lBig Four Agenda is streamlined very well
within the global, continental and national development contexts. At the global level,

the Big Four Agenda is effectively aligned toet 2030 Agenda for Sustainable
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Development, upon which the seventeen Sustainable Development Goals (SDGs) are
anchored (WFP, 2018). At the continental level, the Big Four Agenda aligns well
with Africabds Agenda 2063 t henuetd AifTrhiec afof:
aspirations for development by 2063. Within the national context, the Big Four
Agenda are rightly pegged on the Kenya Vision 2030 andwaihstreamed in the
third-Medium Term Plan of the Vision (WFP, 2018 he economic pill ar
Vision 2030 further identifies agriculture as one of the key sectors to deliver 10%
annual economic growth rate. Part of this growth will be achieved through
transforming smalkcale agriculture from subsistence to innovative, commercially
oriented and moderrfarming (Ministry of agriculture Livestock and Fisheries
(MoALF, 2017)). Food insecurity is still rampant despite the concerted efforts that

have been made to fight it at both the global and national levels. About 23% of the

total population in SutsaharanAfrica still suffers from undernourishment (FAO,

| FAD & WFP, 2015) while about 25% of Ken:

about 15% of them requiring emergency food assistance annually (ROK, 2011).

Despite her vast land which is 587,000%of which 576,076 krhis arable land,
Kenya still faces a major challenge of food insecurity (Osongo, 2014). There is too
much cry by citizens about food shortage particularly maize flour in the stores. At the
same time, there has been persistent meagre hanvesariy parts of the country
further escalating the problem of food shortage. Huatvest losses among farmers
have been following bumper harvests, adding more to food insecurity. In its report on
postharvest milk losses in Kenya, FAO (2011) noted thatytare highest at the
farm level. Losses at the farm level are as a result of spillage, lack of market and
rejection at the market. Rejection at market is occasioned by poor handling and the
time taken to reach markets due to long distances and bad koadss at the farm

level have been reported to account for 6 percent of total production, which means
that at current production levels, national annual losses may reach 60 million
kilogrammes (FAO, 2011). In regard to the statistics mentioned above)dsego
school agriculture can instil food preservation skills such as processing and value
addition among the students. If ignored or not sustainably resolved, this problem is
likely to call for more resources to handle the escalating rollback problenthend
government will continue missing out on critical development issues which have an

implication on the economic trend.



The recurrent crises such aasid aleasohaweh t [
exacerbated the vulnerability of basic livelihoods.sTihas posed critical challenges

to food security as over two million people receive food aid annually (USAID,
2019). The 2012 IFPRI food security report indicates that the major causes of food
insecurity are the frequent droughts in most parts of the ggouisplacement of a
large number of farmers in the high potential agricultural areas following the
2007/2008 postlection violence and the high costs of domestic food production due
to high costs of inputs especially fertilizer. The grim picture of fow@curity in
Kenya is further captured in the 2017 IFPRI repAdcording to the report, Kenya is
food insecure and is ranked position 86 out of 113 countries (IFPRI, 2017). This
suvey was based on affordability, availability, quality and safety ofl fl&PRI,
2017).There is need to emulate the spirit of gelfance by using what is at our
disposal. In this case therefore, seliance in the country can be initiated at the
school level where the agricultural skills developed among the students are

immediately and continuously transferred to the food industry.

The Kenyan government through the Ministry of Agriculture has however made
various initiatives to address youth involvement in agriculture. They include: youth
mobilization in all counties téorm farming groups, technical support and provision
ofstatup f ar mi ng equi p mke@audgana, Kpfangamcusaidia,n o f
Kenyg and Young Farmers Clubs (YFC) (MoALF, 2017)). The Kenya Youth
Agribusiness Strategy aimed at providing new oppdigs for the youth in
agriculture and its value chains (MoALF, 2017) is another initiative. The benefits of
such a strategy can also be reaped through tapping the skills the youths develop in
the course of learning agriculture at the secondary schodl [Eve investment on

the small holder farmer by enhancing cheap access to farm inputs such as seeds and
fertilizers (MoALF, 2017) is also a shot on the hand for the farmers to be food

secure.

In its fiveyear plan to meet 100% food and nutrition segurihe Kenyan
government has spelt out its targeted commitments. These entail food availability,
increasing land size under irrigation, small holder production and value addition,

increased Small and Medium Enterprises (SMEs), more job creation as well as
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affordability (MoALF, 2018) (Appendix 4.0.). A close analysis of the targets show
that the production level of the targeted crops will go high by 2022 as the demand
rises. This could be attributed to the population increase as well as the changing
feedinglifestyle. However, the projections indicate that the net import on maize will
decline from 12,000,000 kg bags in 2017 to 193, 4080 kg bags in 2020 and

rise again to 9,578, 0680 kg bags in 2022 (Appendix 5.0.). In this context, the
researcher wasnterested in finding out the contribution of secondary school
agriculture in developing skills that could reduce the problem of food insecurity
associated with rise in imports on staple food like maize, increase agricultural output

and improve food sectyiin terms of its availability and affordability.

The Kenyan government has further established guiding policies in response to the
recent food crises. For instance, gsidy on farm inputs especially fertilizers,
improvement of research and extemsiservices and improving their linkages
(MoALF, 2018). In addition, there is the provision of subsidy to maize meal millers
to bring down the consumer retail prices of maize meal and the enhanced efforts to
contribute to the costs of social amenities swsh the free basic education
programme and reduced costs of health at public health facilities. All these policies
ensure that even the poor have a little more disposable income to spend on food
(IFPRI, 2012).

Further, the Kenyan government has made deile efforts to create business
opportunities and decent employment for young men and women along priority
agricultural value chains in Kenya through the provision of entrepreneurship skills,
funding and business linkages. This is evidenced by the prbpBsgowering

Novel Agri-Business Led Employment (ENABLE) Youth Kenya, which is aimed at
contributing to the objectives of Kenyabd
(ADF, 2017)). Additionally, there is the Agricultural Sector Development Strategy

and tke Kenya Youth Agribusiness Strategy objectives (ADF, 2017). The
Government of Kenya was among the countries in the continent that expressed keen
interest in participating in the Banko&s
Bankds s uppor identifyannolvative patentabrieataddentrepreneurs

who are willing to pursue agribusinessented opportunities (ADF, 2017). Since the
Bankos ENABLE Youth initiative i S a <c¢co
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entrepreneurship in agribusiness through aigon of skills and creation of an
enabling environment in which young men and women can become owners of
profitable agribusinesses, skills training for agriculture teachers at secondary school
level may also motivate students to put effort in such agagricultural economics.

This would be in preparation for establishing small scale businesses after form four
which would be a major avenue for food production and security in the country.

1.2.5: Food Security Situation in Embu County

The assessment tife impact of the 2016 short rains on food and nutrition security in
Embu County indicates that the current meal frequency is two to three meals per day
compared with the normal three to four meals per day (ROK, 2017). This can be
attributed to diminishindood stocks and limited sources of income. According to the
report, the meals had low dietary diversity e 3ood groups consisting of cereals,
pulses, vegetables, dairy products and fruits. This is an indication of seasonal food
insecurity which can beeduced if the practical skills developed in schools can be
applied in areas such as -sffason farming and innovations such as masttirey

gardening which are not capital intensive.

The report further indicated that good hygiene practices such asMzeaihg at the
critical times remained a challenge; less than 20 percent of households in Embu
County practised this, resulting to an increased prevalence of-latee diseases
(ROK, 2017). Water treatment methods also remained low at 60 percent, while
latrine coverage was between 80 and 90 percent. In the context of the current study,
the safety of food was compromised which is an aspect of food security. The cost of
water and longer distances to water sources compromise good hygiene practices
(ROK, 2Q17). Agricultural skills related to water harvesting and treatment for
domestic use can greatly enhance the accessibility and safety of food in the county.
For instance, simple decantation of surface runoff water using soils of various
textures and its éatment can make water available for households. The water can be
collected in ponds lined with polythene sheets.

A report by the Republic of Kenya (2016) shows that the government is promoting
modern agricultural technologies. These include: greenhausenty, drip irrigation

and water harvesting for agricultural production. There is also promotion of
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improved storage bags for postharvest management of pests and diseases that do not
require the use of chemicals, provision of moisture meters for manageren
aflatoxin in stored grains and mechanized land preparation. In the context of the
current study, such initiatives can be sustained in farming if sclooohmunity
linkages are established from where students can learn during practical activities,
through clubs or even field attachment over the school holidays.

Based on the current information and the contribution of other researchers about the
teaching of agriculture and food security, various gaps have been identified which
this study addressed. Foistance, Konyango and Asienyo (2015) have indicated that
the lack of practical sessions on school timetables has led to tehetietalks.
However, the authors do not indicate possible alternatives for enhancing skills
development besides the doubleslesns. For i nstance, Young
made compulsory so that practical agriculture is learnt through them. At the same
time, all idle land in schools can be used for farming to instil the spirit of self
reliance. This cannot be done easily withemploying farm managers and grounds
men/women. Also, urban farming such as msiitirey gardening would be an
avenue for production of more food crops in schools that have limited farming fields.
Besides, school community linkages can be encouragedotigh agriculture

projects.

Other studies (Ndem, 2013Baina, Kathuri, Rono, Kipsat & Sulo, 201Rave

indicated that secondary school agricultural knowledge not only broadens the
studentsd capacity, but arkliang resoardefal@andt h e m
capable of solving faning problems even at their youthful stage. The authors have
indicated that the challenge of the teaching profession is finding out the best teaching
methods both in and out of school. The current study attempted to establish the
contribution of the varios teaching approaches employed in secondary schools in
developing skills that would be appropriate for food security; hence, bridging this

gap.

In his research, Gill (2013) indicates that what is common among the various
approaches employed in teachirec@ndary school agriculture is that they impart
knowl edge, develop the |l earneros skills
method approach. According to the author, the hybrid approach blends the best of
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everything that the teacher has to offer. Hogre the current research emphasizes

t hat despite their I ntent i n i mparting
agricultural skills, developing skills geared towards food security remains a
challenge. In this case therefore, not all the teaching agmsacould blend well to
devel op the | earnersdé skills. The curren
each teaching approach to skills development and advocates for blending of only the
approaches with significant contribution to skills developmég cautioned by

various scholars, developing the relevant skills for food security in a country should

put an emphasis on practical approaches to teaching agricltureiyaga,Zakaria

& Abujaja, 2018 Donna, 2015). If done without well outlined guidels, transfer of
knowledge may remain theoretical, examination oriented and with class projects

restricted to the main examinations only.

In view of this study, secondary agriculture in Kenya is being taught yet the country
is still experiencing consisht food shortage to the level of importing staple food.
This research therefore aimed at establishing the contribution of the agricultural
teaching approaches in secondary schools in solving the problem of food insecurity
in Kenya. It was specifically caerned with establishing the agricultural teaching
approaches employed in secondary schools, finding out the effects of the agricultural
teaching approaches on skills development for food security, determining the
relationship between the agricultural teexg approaches and food security as well
as finding out the constraints faced in teaching secondary school agriculture for food

security.

1.3: Statement of the Problem

Applied education subjects such as Agriculture, Home science, Business studies,
Compuer studies, Art and Craft as well as Music are the centrepiece of the practical
aspects of the secondary school curriculum (Mwiria, 2002). Among other elective
subjects, Agriculture can foster the development of skills among students that can
promote avenes for food security. A school that has a farm can give students a
chance to develop the skills geared towards food security both within the school and

the surrounding community (Njura, Kaberia & Taaliu, 2020a).
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The fundamental objective in learning agitture is for learners to develop basic
principles of agricultural production relevant to a nation and the surrounding
environment (Kenya National Examinations Council (KNEC, 20Tfjs can help to

meet the United Nations initiative which outlines thstfMillennium Development

Goal (MDG) of eradicating extreme poverty and hunger (UN, 2010). The skills can
however be developed if the approaches to teaching agriculture are relevant to
alleviating the problem at hanBractical teaching approaches resoltlevelopment

of the required skills for food security. The skills developed encompass the aspects
of food production, accessibility, food safety and nutrition as well as constancy in its
supply leading to the achievement of the four pillars of food ggcoamely:
availability, accessibility, utilization and stability (FAO, 2008).

The current situation however shows that despite the teaching of agriculture, the
youth in and out of school are faced with the challenge of employing the skills
developed toecure food for themselves and the future generation. At the same time,
vari ous governmentso6 efforts all/l over t h
unemployment have remained a challenge. For instance, in Kenya, these government
efforts are through palies such as, the third National Development Plan (1974
1978), Sessional Paper number two of 1992 on small scale and cottage industry, the
19972001 Development Plan and the National Poverty Eradication Plan of 1999
2015 (MoALF, 2017). The principle chatige is ensuring optimal utilization of the
youth potential in contributing to the sector goals of achieving food and nutrition
security, income generation, decent employment as well as wealth creation (MoALF,
2017).

Asnap review of Kheetghaws shat Kenyad imfods|icamprises s
of most of the basic food commodities including wheat, maize, rice, beans, potatoes,
sugar and milk (Parliamentary Budget Office, 2018). The persistent scanty harvest in
many parts of the country has further intéiedi the problem of food shortage. In the
context of the current study, agricultural education at the secondary school level can
develop skills geared towards household food security such as kitchen gardening and
multi-storey farming. These ventures arestagffective and can ultimately promote

food security at the national level. FurtherKenya, food consumption exceeds food
production (Welborn, 2018)f ignored or not sustainably resolved, this problem is
likely to call for more resources to handle tescalating rollback problems such as
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drug and substance abuse, unemployment, insecurity and other violent activities
among the youth. The government will also continue to miss out on critical

development issues which have an implication on the econoenid. t

Kenyads strategi es t o a d d-basedl sand ftleeio d
implementation would benefit from reliable and resedrabed information on the

role of agricultural teaching approaches in skills development for food security.
Much of the esearch done on food security has not focused on the contribution of
agricultural teaching approaches in secondary schools in averting the problem of
food insecurity. This is the knowledge gap that this study attempted to fill. The
inherent potential of # secondary school agriculture student can be energized
through handsn-training so that the skills developed can be applied at their own
capacity for food security. The application of the psychomotor domain is such an
avenue for skills development to mette four pillars of food security, reduce
poverty and reach the ultimate goal of economic development (Simpson,1972;
Bloom, Engelhart, Furst, Hill & Krathwohl, 1956).

The integrated nature of the Big Four Agenda calls for inclusive and integrated
appraches to its implementation and reporting. Thereforedentifying the
agricultural teaching approaches employed in secondary schools, establishing their
effect on skills development for food security, determining the relationship between
the agriculturalteaching approaches and food security as well as establishing the
constraints faced in teaching secondary school agriculture for food security may
guide in finding better ways of harnessing the agricultural skills developed at
secondary school level in figng food insecurity in Kenya.

1.4: General Objective
To establish the contribution of secondary school agricultural teaching
approaches in solving the problem of food insecurity in Kenya.

1.5: Specific Objectives

1) To find out the agricultural teaching mpaches employed in secondary

schools in Kenya.
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2) To determine the effect of the agricultural teaching approaches on skills
development for food security.

3) To investigate the relationship between the agricultural teaching approaches
and food security.

4) To esablish the relationshipetween the constraints in teaching and learning
agriculture and skills development for food security.

1.6: Research Question
One research question structured from the first objective was devised as follows:

Which agricultural tedung approaches are employed in Kenyan secondary schools?

1.7: Research Hypotheses

Three research hypotheses were structured from the second, third and fourth
objectives as follows:

Ho: Agriculture teaching approaches do not have a statistically sigmifeffect on

skills development for food security.

H1: Agriculture teaching approaches have a statistically significant effect on skills
development for food security.

Ho: There is no statistically significant relationship between the agricultural tgachin
approaches and food security.

Hi: There is a statistically significant relationship between agricultural teaching
approaches and food security.

Ho: There is no statistically significarglationship between the constraints in
teaching and learning agriture and skills development for food security.

Hi: There is a statistically significant relationship betwtgenconstraints in teaching
and learning agriculture and skills development for food security.

1.8: Justification of the Study

Agriculture is thebackbone of the Kenyan economy and has more opportunities than
any other subject both at the farm and urban areas. Secondary agriculture in Kenya is
being taught yet the country constantly experiences food insecurity to the levels of
importing staple foodike maize. There is also little research evidence to ascertain
whether the approaches employed in teaching secondary agriculture develop the

relevant skills for food security and the extent to which these skills are transferred to
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the real world. Establisng the contribution of the agricultural teaching approaches
in secondary schools in solving the problem of food insecurity in Kenya was

therefore necessary.

One of the policy issues in the basic education curriculum framework of 2019 is to
nurture the mherent potential of the learner to necessitate achievement of one of the
core competences of #Alearning to | earno.
junior secondary school (grade 7, 8 & 9) will be allocated tfoeg minutes of
agriculture lessns per week. This is intended to prepare learners for the immediate
application of agricultural skills to solve contemporary food security challenges.
Linked to this policy issue, lack of double lessons for practical sessions on the
secondary school timaibles will continue constraining the application of the relevant

practical teaching approaches for skills development; hence, the need to inform

policy.

Agricultural education is fundamental in promoting the capacity of the sTelk
farmers to escapedm poverty and hunger with their own power. The one with the
agricultural skills developed at secondary school level can find a job and have the
capacity to use more rationally the resources he or she owns. Such individuals have
more probability to seleataluable objectives in life, such as having stable access to
food for their household. However, this is not the case in Kenya where the rural poor
are the majority who farm only for subsistence and with poor methods being applied.
At the same time, littldhas been done to ascertain whether the skills developed are
employed for food security. Determination of the relationship between the
agricultural teaching approaches and food security was necessary to help avert the

problem. This also encompassed thel®f innovation as taught at the school level.

The food security and nutrition policy clearly outlines the need for increasing the
quantity and quality of food available, accessible and affordable to all Kenyans at all
times. Linked to this policy issuthis study was necessary since its findings could be

utilized to achieve the four pillars of food security. This can ultimately help to
achievet he 2030 Agenda for Sustainabl e Deve
t hemed AThe Africa tWeAfWainctaod sw hai scphi rsaetti so na
by the year 2063 and the achievement of
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2022. At the national context, the food security agenda will be an avenue for
achieving the food security pillar for the Kenya Visior8Q0

1.9: Significance of the Study

The study findings have both theoretical and practical implicatidbheoretically,
learning opportunities that can create more haadskills driven towards food
security in any country are highlighteéractically, he study isnforming policy by

firstly, addressing the issue on the basic education curriculum framewserk. |
research findings are hoped to be used as inputs by the Kenyan education policy
makers in the new Competence Based Curriculum (CBC). For example,
incorporation of agriculturepractical sessionson the school time tables,
establishment adchootcommunity basedgriculture projects as well as introducing
holiday-based field attachmentfor students.These can enhancbetter skills

development as taeted by the Competence Based Curriculum (CBC).

Secondly, the study addresses the food security and nutrition policy which
recognizes the need for mufiublic-private sector involvement and that hunger
reduction and nutrition improvements is a sharedaesipility for all Kenyans. This
policy is also framed in the <context
womends rights including the universal
of increasing the quantity and quality of food availabteesasible and affordable to

all Kenyans at all times by emphasizing on the need to involve the secondary school
agriculture students in implementing the food security agenda. This is through the
adoption of the teaching approaches that contribute to famslsills development

that can be applied in real time to meet this agenda.

1.10: Assumptions of the Study

The researcher made the following assumptions for the study.

1) The respondents recognized the statements and understood the questions as
presentedn the research instruments.

2) Agriculture teachers and the students who participated in data collection were
knowledgeable about the teaching approaches employed in agriculture classes
and their contribution to food security.
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3) Students would not have seletttheir subject options as they joined Form

Three.

1.11: Scope of the Study

The study confined itself to secondary schools in Embu County. The respondents
were agriculture teachers, students and their parents/guardians. There are other
stakeholders involwe in the teaching and learning process such as the school
management who include the Board of Management (BOM), the sponsor such as the
church, and the administrators such as the chiefs. This study however considered the
agriculture teachers and the studemvho are directly involved in the learning
process and the parents/guardians who are the direct beneficiaries of the skills
developed. All the other stakeholders are not directly involved in the learning
process. They were also likely to be representethé targeted group which would

have caused duplication of information by the same respondents. For example,
parents form both the school community and members of the church. There are other
practical subjects taught in secondary schools; however, gganeh was limited to
agriculture for detailed and more informing work. Based on the content, the study
focused on the contribution of the agricultural teaching approaches in solving the

problem of food insecurity.

1.12: Limitations of the Study

The limitaion of this study was that the relationship between digital learning as a
pedagogy in agriculture classes and food security could not be established. Though
highly discussed in the literature section as a great step towards innovative learning,
its role n contributing to skills development for food security could not be explained
in this particular study. The future plans are therefore to find out the relationship

between digital learning in secondary school agriculture and food security.

1.13: Summary d Chapter One

The researcher has discussed the research gaps that were the drivers for the study in
the background to the study. The researcher has also explained the expected, the
current situation as well as the way forward in teaching and learningulagyéc

within the statement of the problem. The research objectives, one research question

and three hypotheses that guided the study have been highlighted followed by the
17



justification section that explains the need for the study. The researcher has furth
spelt out the significance of the study followed by its assumptions, the scope of the

study and winds up by explaining the draw backs encountered during the study as
outlined in the limitations section.
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CHAPTER TWO

LITERATURE REVIEW

2.1: Introduction

This chapter entails a presentation and a discussion of related research findings by
other scholars. The existing research gaps have been addressed through this study as
guided by the research objectives. The theoretical and conceptual framework that

guided this research have also been explained.

2.2: Aspects of Food Security and Nutrition

Food security aspects entail its production, accessibility, food safety and nutrition as
well as constancy in its supply. If achieved, these can lead to the achnt\aértiee

four pillars of food security namely: availability, accessibility, utilization and
stability (FAO, 2008).The nutritional aspects of food security on the other hand are
achieved when secure access to food is coupled with adequate health sarvices,
sanitary environment and knowledgeable care to ensure a healthy and active life (free
from malnutrition) for all household members (FAO, 2018; WHO, 2018). Secondary
school agriculture should therefore not only impart knowledge on production but also
integrate all other aspects of food security. Agricultural education and nutrition have
a symbiotic relationship which can be explained through the teaching approaches.
For instance, due to vulnerability of women and children, the kitchen garden model
promoges dietary diversification using improved agricultural techniques that conserve

limited resources (Global Communities, 2018).

In its report FAO (2017) indicates that the prevalence of hunger is on the rise in
Africa after many years of decline. Accorditm the report, a fifth of Africans are
undernourished representing a staggering 257 million individuals. This is associated
with difficult global economic and worsening environmental conditions as well as
conflict and climate variability in many countrigsood insecurity has worsened in
countries affected by conflict often exacerbated by drought and floods. For example,

in Southern and Eastern Africa, many countries suffered from drought (FAO, 2017).
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The threat to food security and nutrition is witnesseloth rural and urban centres.

In its report on Urban Food Systems for Better Diets, Nutrition, and Health (IFPRI,
2019), the world is rapidly urbanizing and more than half the global population lives
in cities. This figure according to IFPRI (2019) igpected to rise to twthirds by

2050, with up to 90 percent of the growth occurring in Africa and Asia. In the
context of the current study, the fact that urbanization creates opportunities for
economic growth, it also comes with unique challenges whiotklfood security

and nutrition. This agrees with IFPRI (2019) report that as the cities expand, they
struggle to ensure access to affordable and healthy diets, especially for the urban
poor. Unhealthy diets are at the root of all forms of malnutritiahthry drive such
problems as the persistently high rates of maternal and child -oottéron and
currently booming rates of overweight, obesity and-digted norcommunicable

diseases found in urban centres.

In its reportWFP (2017) notes that mo&frican countries have made progresger

the past decade; however, the fesmturity situation remains severe. regcentage

of children stuntedn subSaharan Africa decreased from 49 percent in 1990 to 35
percent in 2016. Despite this overall shift, population growth has meant that the
absolute number of stunted children has increased i¥BSabbran Africa from 45
million in 1990to 57 million in 2016 (WFP, 2017).

Case studies from thending Rural Hunger (ERH) projeshow that environmental
shocks and adverse macroeconomic conditions threaten food and nutrition security.
For instance, in addition to fighting food insecurity, Ethiopia has faced recurrent
drought.Nigeria has had to address oil price shocks and insurgencies @hdea

has facedlifficult macroeconomic conditions such as inflation (WFP, 2017).
Governments hoping to achieve food sdguhave to plan for these shocks, for
instance, althouglSenegalhas made progress toward rice sifficiency, the
country still imports almost half of its cereal requirement, exposing the country to
global food price shocks. The macroeconomic shockdeareduced if their level is
reduced at the household level particularly through agricultural teaching approaches

that can bring about schecbmmunity linkages.
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In its report on Feed the Future Initiative, USAID (2019) indicated that by 2015,
Kenya hadncreased access to diverse and quality foods that enhanced the nutritional
status of women and children. Community health and agricultural extension workers
helped 98,218 households to gain the knowledge and skills to choose, grow and
prepare nutritious f@ds. In the context of the current study, inviting technical
experts in schools can play a major role in disseminating knowledge through
demonstration so that the same students can take back the knowledge to the
community. This would also be a way of cdetmpg the chain of the same food, as

the same students are taught how to produce the food.

2.3: Aspects of Innovative Practical Agriculture

The term practical agriculture is an activity whereby students use their own hands to
manipulate real objects dag the teaching and learning process or observe their
teacher to manipulate a real object for them to see and practise Daits, (
Mohammed & Zakaria, 2018bLack of a conducive environment in the school such
as teaching and learning facilities negdtive af f ect s student so
agricultural practices Qiise, Zakaria & Mohammed, 2018This is due to the
inability of the school to offer hands experiences to students by allowing them to
practise what they have learnt in the classroorvelbping skills in agriculture may

help curb the output issue which would ultimately lead to food security (Maiga,
2016). Since there are many opportunities to get involved in the parts of the value
chain provided people have the right skills; secondelnpals can therefore be part

of the value chain in production; hence, food security.

Innovations are ideas, practices or objects that are perceived as new by an individual
or other unit of adoption (Rogers, 2003). Innovation in practical agriculturddshou
therefore entail new and creative practices especially in the way teaching is done.
One approach to achieving this goal is to identify and replicate sustainable
innovative practices through basic but resulented strategies (Rogers, 2003).
Innovativeness of a program should be from a local, regional, or national standpoint.
For example, aquaculture may not be perceived as innovative in one place but it
could be in another Rayfield, et. al., 2012).To heighten innovation in the
instructional delivery,variety is key. Therefore, the agriculture teacher must

diversify the instructional methods s/he uses in teaching (Adom, 2017). S/he must
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also be competent in the area to employ innovation in teaching. Competency,
according to Olaitan and Ali (1997) ika knowledge, skill, attitude and judgment
generally required for successful performance of a task example, for effective

utilization of school farm.

Simulation is one of the innovative teaching strategies that can be used for teaching
practical orientedopics such as the use and management of agricultural tools and
technologies for crop farming, soil preparation and so forth (Adom. 2017. Models or
mock-ups of moving and operating machinery are given to learners to operate, fix
and even maintain as theyould eventually do in the real world (Adom. 2017). The
discovery method of instructional delivery is also innovative. The teacher can expose
learners to a situation existing in a farmland or an agricultural site for them to
discover the underlying prindgs that explain the situation and how the challenges
identified there could be remedied. The students learn the effective agricultural
methods, chemicals, technologies through discovery (Adom, 2017). In the context of
the current study, innovativenessniseded in all the teaching approaches to ensure
that thoroughness in skills development. Subsequently, students will become more
innovative as they apply the skills in the real world.

2.4: Role of Innovative Practical Agriculture on Skills Development

Through innovative practical agriculture, students will develop skills on more food
production with fewer inputs. They can make it more economical and also better
nutritionally. By transferring the same skills to their homes, they can help parents
who are famers turn to data science, for instance, to make informed decisions using
precision technologies about everything from soil quality to water use. Skills on
sustainable food production and preservation are another focus area of innovative
practical agricultire which can feed a growing population with limited resources.
According to Boss (2018), food packaging using biodegradable materials is ripe for
innovation. The purpose of innovative agricultural education is therefore to educate
students and the commiymiby matching industry trends and finding new ways to
improve agriculture. Innovative agricultural education programs should therefore be
focused on the student s éongleatnerswho valinbd st r i

leaders in the agricultural indtry as well as the communitRgyfield, et. al., 2012).
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Skills development for instance through weditablished class projects on school
gardens are a wonderful and exciting way to make almost any classroom curriculum
come alive and show "relife” meaning to students as they learn (Parella, 1995).
Through school gardens, students have an opportunity to participate indmands
learning that teaches not only the intended subject but also responsibility, teamwork
and respect for nature as well as proenbealthier eating habits and appreciate
locally grown food sources (BuckhBporer & Pringle, 2010Qzer, 2010). School
gardens are therefore a practical opportunity for studentsdonmect with nature

and the ecology that surrounds them (Ozer, 2010).

Incorporation of schoelcommunity based projects is also an opportunity for hands
onskills development that can enhance food security around the schools. Important
roles played by learning outside formal institutions such as informal learning from
paents and peers provide opportunities for the rural youth to acquire both traditional
and new knowledge and skills. Therefore, there is need to strengthen linkages
between informal, neformal and formal learning as part of lifelong learning (FAO,
2014).

2.5: Agricultural Teaching Approaches Employed in Secondary Schools

Teachers in secondary schools have been found to use the various pedagogical
methods at their disposal in the various subjects. The common methods are lecture,
discussions, class experiméprojects, demonstration, problem solving/guided
discovery and field trips and tourBigital learning has currently found its way in
education as technology advances especially withhakrel Corona Virus (Covid9)
(Troussas, Krouska & Sgouropouou, @pHowever, different teachers use different
methods depending on the availability of facilities and resources as per the status of
the institution (Munyao, 2014). The teaching methods employed need to be designed
in a way that the responsible teacher th@spossibility to analyse all aspects of the
knowl edge acquired by the students (Dal
interest, curiosity and promote their performance, the use of activity stimulating and
studenicentred approach like demonsioat method instead of depending on the
conventional lecture approach need to be embraced (Daluba, 2013).
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Digital learning has not been well exploited in secondary education although it is the
most resukoriented approach due to its appeal to adoles¢iuts, 2020).The use

of computers, tablets, digital cameras, video conferencing technology and Global
Positioning Systems (GPS) devices is a modern approach that can enhance a
studentdéds | earning experience (Re#the | ient
mobile technology, their affordability compared to other ICT devices, mobility,
usability and accessibility among the youth are factors that can ease their integration

in agriculture.The first objective for this research was concerned with eskui)

the agricultural teaching approaches employed in secondary schools for food

security.

2.5.1: Lecture Method

Lectures usually take place in a classrefommat. It is also referred to as talk and
chalk or textbook method (Gbamaja, 1991). In the coafsmploying the method,

the teacher dominates the teaching with very little participation on the part of the
learnersg(Umar, 2012).The teacher is seen as the repository of all knowledge while
the students are passive recipients of knowledge transrbiytélde teachers in the

learning process (Umar, 2012).

The method has the advantage of covering a wider area within a short time but it is
not student centred and students do not gain mastery of the cofudeyats 2012).

The major advantage of lecture mmed is the ability to relay huge amount of
information to a lot of people within a short period of time (Charlton, 2006). In the
context of the current study, this method is the least effective in developing
agricultural skills for food security. In manyases, lectures contain no form of
interaction between the teacher and the student and can be quite(Beevgrs &
Graham, 2012)Studies show that people only retain 20 percent of what they are
taught in a lecture (Charlton, 2006). According Seeversand Graham (2012),
lectures are only useful when used in a conscious Reyperly structuredectures

may be the best teaching method especially when suited to the transmission of

conceptual and systematic knowled@dérlton, 2006).

In a study, Umar (2@) notes that the use of this method excludes the use of any

equi pment , | aboratory or |l earning mat er
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developed and the approach is very helpful when learning languages. Contrary to
this, Umar (2012) outlines thasadsantages of lecture method of teaching. They
include: techers delivering the same lecture to students without recognizing the
individual differences, the language use in the lecture is above the standard of the
students; hence, they are not able to gétafilvantage of the lecture because lectures
are often forgotten by the students soon after while learning is retained if activities
are experienced and the attention level is not the same for students listening to the
lecturer.Lectures are therefore udlyathe best medium for teaching up to the point
where the student begins to specialize and train as practising scientists, at which
point a more individualized and skikientated apprenticeship becomes necessary
(Charlton, 2006).

Related literature (Girlton, 2006;Gbamaja, 1991Seevers & Graham, 2012; Umar,
2012 Mwiria, 2002) indicate that the lecture method is appropriate for institutions of
higher learning such as colleges and the universities where specialization to a given
pathway starts. The audrs have further indicated that its use has found its way into
secondary schools. However, the extent of its use has not been clearly explained;
hence, the need for this investigation in the current research filling this gap.

2.5.2: Discussion Method

The use of discussions as a primary teaching method in agriculture allows the teacher
to stimulate critical thinking on the learners (Umar, 2012). This approach also helps
the teacher establish a rapport with the students, demonstrate an appreciagan of th
contributions and challenging them to think more deeply and to articulate their ideas
more clearly. The frequent questions asked by both the teacher and the students
provide a means of measuring learning and explorirdepth, the key concepts of

thecourse (Seevers & Graham, 2012).

Through discussion method, a set of acquired skills that is necessary for establishing
and developing interpersonal relationships such as communication skKills,
cooperation, emotional intelligence as well as critical tingkare developed
(Falode, Adewale, llobeneke & Robinson, 20Dajuba, 2013). The current research
advocates the incorporation of this approach to develop these skills. When linked to

food security, students can have a clear picture of the likely caeests and
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mitigation measures of food insecurity in their homes, community and the nation at
large. Discussion can be improved through incorporation of digital technology. For

instance, if a student does not feel comfortable speaking in a classroooneotiain

40-50 students, they may post a "Tweet" to contribute to class discussion (Jessy &
Charu, 2015).

2.5.3: Tours and Field Trips

Tours are a series of field and demonstration meetings arranged in a logical sequence
(Seevers & Graham, 2012). A tour ynde devoted to a specific topic or the
cumulative effect of several result demonstrations (Seevers & Graham, 2012). The
usual purpose of outdoor training through tours and fieldtrips is to develop teamwork
skills (Umar, 2012). In the context of the currestudy, agriculture students can
benefit from such experiences by employing the team spirit in sttaseld and
community projects. Such projects may include nursery practices and poultry
farming where they can sell the produce to both the school andothehunity
making them food securéd key benefit in fieldtrip learning is the transfer of
knowledge between students (Goh, 2011). Students with prior experiences share their
knowledge with other students and the experiences serve to connect the group (Goh,
2011). Studies (Goh, 2011; Wong, & Wong, 2008) have reported fieldtrips to have

enhanced students6é | earning and increase:q

Field trips to agricultural centres, industries, farmlands etc., where students get first
hand experiencand practice of the theoretical methods of agriculture can prove very
helpful (Adom, 2017). However, assignments, wrifes, and projects must be given

to students to aid them to participate effectively in the field trips (Adom, 2017).
Instruction in agculture classes should therefore emphasize inquiry, field trips,
projectbased learning and technology integration all of which are part of a national
movement to prepare the next generation to feed a hungry planet (Boss, 2018).

On the flip side, tourand field trips in secondary schools may disorient the school
time table; hence, they need proper timing such as during the schebteaks and

holidays.Moreover, the field trip is one of the most complex and expensive activities
in the educational sysmn; thus, should be planned as an integral part of the

curriculum rather than as an isolated activity (Orion & Hofstein, 1994). Based upon
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the model of experiential learning (Figure 2.1), field trips can be an effective

experiential learning activity (Rolis, 2006).
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Figure 2. 1: Cyclical and Spiral Experi eni
1984

Experiential learning emphasizes the role that experience plays in the learning
process, an emphasis that differentiates it from other learning theories. #sdefin
learning as the process whereby knowledge is created through the transformation of
experience (Kolb, 1984). In the context of the current study, constructivist theory by
Dewey (1998) fits in this approach because of the endless experiences learhefrom t
farm. Students are reconnected to local agriculture so that farms are no longer an
abstract notion. They develop harals experience so that they can truly understand
with all their senses just what it means to be on a farm (Goh, 2011). The researcher
therefore advocates the incorporation of this approach through creation of adequate
time and ensuring it becomes part of the project work done at form four in the final

examination to gain more seriousness as it is being carried out.
2.5.4: Demonstration M¢hod

It refers to a type of teaching method whereby the teacher is the principal actor
while the learners watch with the intention to act later. Here, the teacher does
whatever the learners are expected to do at the end of the lesson by showing them

how to do it and explaining the stdyy-step process to them (Ameh, Daniel & Akus,
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2007). The demonstration may include diagrams, charts, and other illustrative
material accompanied by an oral explanation (Seevers & Graham, Z022).
audience observes the pess, listens to the explanation and poses questions during

or at the conclusion of the demonstration (Seevers & Graham, Zidrapnstration

met hod increases studentsod6 interest and
high achievement rate (Daluba, 201%uch procedures may include machine
milking, how to preserve fish, how to graft a mango tree or how to install drip
irrigation in a home garden. In the context of the current study, incorporation of
demonstration improves both recall and psychomotdisskihen the students are
allowed to repeat the same procedures either individually or as groups.

In a study, Daluba (2013) recommends the need for teachers to efiaks to
thoroughly integrate demonstration method in the teaching of agriculturatesaren
secondary schools in all class&ke current study was specific as it sought opinions
from agriculture teachers and the students on the extent to which the method was
integrated to food security. The current study further suggests the need for
integation of demonstration method by agriculture teachers and the extension
experts to students and the members of the community during smraotunity

linked projects as an innovative way of learning.

2.5.5: Class Projects

Several methods of classifying peots have been put in place; one approach has

been to classify projects based on the purpose or outcomes while another approach
has been to classify projects based on the actions of the learners rather than project
outcomes (Roberts, 2007).can also belone individually or as a group of not more

than five memberdJjise, et, al., 2018b Regardless of the classification used, class
projects are important approaches that develop ham#speriences that are
transferable to homes (Meedmderman & Andeman, 2006) Agricultural projects

seek to i mprove food security by divers
facilitating the social and economic empowerment of women (Walingo, 2018).

The project method is a teacHacilitated collaborative approach which students
acquire and apply knowledge and skills to define and solve realistic problems using a
process of extended inquiry (Howell, 2003). Class projects are therefore student
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centred, following standards, parameters and milestones clearly ideriifiehe
teacherProject teaching method is based on the conviction that learning by doing,
discussing in groups, and revisiting ideas and experiences are superior ways of
gaining a better understanding of nopneods
to existing literature, practical work though class projects makes learning more
enjoyable (Toplis, 2012; Jenkins & Nelson, 2005; Osborne & Collins, 2001).
However, the purposes of projects in agricultural education have expanded beyond
skill acquisition and proficiency to include personal development for diverse career

preparation beyond agriculture (Roberts, 2007).

The current study advocates for class projects as an important part of an agricultural
education that provides application of conceptg)itd in class. Students can hence
transfer the acquired skills to their homes. For instance, skills on breaking seed
dormancy can be done in school and the students do the same when establishing a
mango tree nursery which is an indication of sustainatid fovailability even for

future generations. Based on the theories that informed this study, theorhand
experiences as in the case of breaking seed dormancy are what Kolb (1984)
advocates for, while the impact of the skills as in the case of abilitgtédblesh a

fruit tree nursery and the subsequent income generation as well as fruit harvesting is

what Hattie (2011) recommends.

Findings from the reviewed literature on projeesed method of learnin(d/leece,
Anderman & Anderman, 2006; Darling, Hyler, @ardner, 2017Diise, et al., 2018;
Konyango & Asienyo, 2015) indicate that this is the most appropriate method of
gaining a better understanding of oneods
of provision on adequate teaching and learning facilitt@nyango & Asienyo,

2015) and the need for iservice teacher instruction (Darling, et. al., 2017), the
studies have not indicated whether continuous assessment for a given project would
improve on skills development and their application in the real woHd study has
highlighted the need for the agriculture projects done at the end of Form Four in
Kenya under the Kenya National Examinations Council (KNEC) be assessed all
along from the lower classes such as Form Two and cumulative marks be recorded
up the grades. This can be done with variation of projects every year within the
school or through joint learning with the neighbouring community.
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2.5.6: Problem Solving Approach/ Discovery Method/ ProblemBased Learning

The problem-solving approach is atuentcentred approach to teaching where
students participate in the learning process by contributing problems, analysing the
factors associated with the problems, developing possible solutions to the problems,
placing the solution(s) into action, and knzing the results of the solution (Olowa,
2009).

ProblemBased Learning (PBL) is a constructivist approach to instruction that
revolves around a reaforld ill-structured problem (Burris & Garton, 2006). The
method promotes both the acquisition of cahtanowledge and the development of
thinking skills and strategies. Teachers typically take on the role of the facilitator and
students become responsible for information learned. This method typically ends
with a presentation of solutions and an evalumtbthe process used in solving the

problem.

When incorporated into secondary school agriculture, students develop an extensive
and flexible knowledge base; develop effective probsatwing strategies; develop
self-directed, lifelong learning skills;dzome effective collaborators; and become
intrinsically motivated to learn (Vernon & Blake, 1993). There is agreement on the
contribution of PBL to factors such as knowledge retention, student satisfaction,
motivation, and critical thinking. However, thaeemuch less agreement on the role

of PBL in knowledge acquisition (Vernon & Blake, 1993).

Various studies (Ball & Knobloch, 2004; Hmelo, 1998arton, 2006)have
evidenced that PBL can help promote critical thinking skills among students and
consistenyy display growth in problersolving skills (Ball & Knobloch, 2004;
Hmelo, 1998: Garton, 2006) The method has been found to be effective in
promoting higheiorder thinking (Cockrell, Caplow & Donaldson, 2000; Dods, 1997;
Vernon & Blake, 1993).

When incorprated into agriculture, the discovery method has been found to improve
student motivation and interest (Herman & Knobloch, 2004; Gordon, Rogers,
Comfort, Gavula & McGee, 2001; Norman & Schmidt, 1992). Students also indicate

more satisfaction with PBL thawith traditional methods of instruction (Ball &
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Knobloch, 2004; Gordoret. al., 2001; Cockrell, et. al., 2000; Albanese & Mitchell,
1993; Vernon & Blake, 1993). Nonetheless, controversy on the use of this approach
is the existence of little empirical é@nce as to what students are learning and how
(Olowa, 2009;Hmelo-Silver, 2004;Dyer & Osborne, 1999 In the context of the
current study, pblem solving instruction may not fit the learning style of some
students since abstract learners may not rezegmoblems as such when presented

to them. kiture studies may therefore require investigating the use of constructivist
problembased approaches to determine effects on learning outcomes in agriculture

classrooms.

2.5.7: Digital Learning

Technology proides the possibility of including multimedia and interactive
resources t hat can make the young adul
encouraging and even inspiring them to develop their giditsuska, Troussas &

Virvou, 2019). In reference to ¢hyouth who are the targeted future farmers, this
technology can enhance their skills development and its application to the food

industry.

Videos, radio, mobile phones and television are among the Information
Communication Technology (ICT) tools thateagaining popularity in enhancing
farmersd access t o agVvan Meld, 2008)2ué to therl at e d
social learning nature, videos in particular have a high potential to stimulate social
learning because they combine visual and audio elsméhat facilitate
internalization and contextualization of knowledge or information, which enable
farmers to share and learn from experiences (Bentley, Van Mele & Musi2@b3,
MacGregor, 2007). When incorporated into the classroom setting, the social learning
nature of the ICT devices can fast track skills development in agriculture and be the

bait that makes the youths be more interestedriowdtre.

The utilization of mobile technologies in gaibased learning improves the
effectiveness of the educational process
effective educational game design must achieve a balance between fun and
educationalalue (Troussas, et. al., 2020)he current study emphasizes that the use

of the digital tools such as thermaputers, tablets, digital cameras, video conferencing
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technol ogy and GIl obal Positioning System

learning eyerience (Resilient Educator, 2020pigital learning especially in
secondary school agriculture should therefore not be underestimated if skills that will

enhance food security have to be developed.

The review of literature indicated that digital leagpithrough the use of devices like
computers, mobile technology and videos is a technological teaching approach. Its
role in in agriculture classes was not mentioned leaving a research gap on the role of
the media technology in secondary school agricultareenhancing food security.

The integration of digital learning mainly focused on higher education (Akrivi, et al.,
2019; Van Mele, Wanvoeke & Zossou, 2010Kurt, 2020; MacGregor, 2007;
Troussas, et al., 20R0This leaves another gap recommending tothier research

on the extent to which digital learning as a pedagogy has been integrated into
teaching of secondary school agriculture. The integration of the social-rbedied
learning tools in the curriculum such as mobile learning can help the teaohe
design the instructional system according to the changing needs of learners or society

at large such as the food security agenda.

2.6: Effect of Agricultural Teaching Approaches on Skills Development for

Food Security

Kenya is naturally an agrarniseconomy blessed with vast areas of rich agricultural
land, human and material resources needed for agricultural development. This is
comparable to other developing countries such as Nigeria as reported by United
Nations Food and Agriculture OrganizatiQdNFAO, 2008) that by virtue of the
skills acquired through agricultural education, an individual becomes employable
and will be able to create jobs thereby reducing unemployment; hence, increased

food production which implies food security for the nation.

Agricultural education is geared towards the acquisition of saleable skills to enhance
employability, increase food production which will lead to food security, wealth
creation, security in the nation and supply of raw materials required for the
developnent of industries so as to create employment opportunities for the general

population. The interest and zeal manifested by the youth towards agricultural
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education are significantly related to the achievement ofsséficiency in food
production which isthe aspiration of the nation now and in the future. Proper
involvement of the head (thinking), heart (feeling) and hands (skills) in agriculture,
can promote a new era in agricultural education to develop requisite skills and
abilities in the individual @ that they can immediately be employable (Engbule,
2002).

The central aim of the agricultural education at the basic level is to train students in
the basic principles of agriculture, provide avenues for the development of their skills
and change the atiides of the young children towards agriculture. In a study on the
Ghanaian context, basic education in agriculture is vital because the future
generation of farmers and agriculturists will need basic technical, managerial and
entrepreneurial skills to cgoete in the expanding agricultural econormynigor-
Frempong, Zinnah & Adam, 20Q3)his is not different from the Kenyan context in
that when knowledge, skills and attitudes are rationally utilized, they contribute

greatly to social and economic development (Kathuri, 1990).

Skills development is key to the agricultural sector development. A skill is a well
established habit of doing things by people which entails the ability to demonstrate,
act, think and behave in specific activity in such a way that the process becomes
natural © the individual through repetition or practice (UNFAO, 2008). This is
therefore equivalent to capacity building for food security. On the other hand,
capacity building involves enhancing the ability of individuals, groups, organizations
and communities teustainably meet their food and nutrition security challenges
(IFPRI, 2006). The evencreasing technological advancement and the surge of
unemployed graduates even after secondary school in the country have necessitated
the inclusion of more technologgnd vocationabriented subjects into the school
curriculum (Tardi, 2010). In the context of the current study, skills acquisition by
students make them competent to the extent that they becorneliself to work for

food prodution.

Relevant teaching approaches lead to a higher involvement and commitment of
pupils and their parents and a kind of ownership of the educational preogssr (&
Kretzer, 2014) In the context ofthe current study, open and learsentred

pedagogy especially the teaching of agricultural aspects has a huge potential to
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overcome all obstacles so that a focus on teaching agriculture connects school with

the everyday life of the pupils in both ruraicaurban areas. In their stu®gina, et.

al. (2012 e x pl ain how secondary school agricul
capacity, makes them more effective, sedfiant,resourceful and capable of solving

farming problems and as a result, significantly improves their crop productivity and
hence, guarantees food security for the family. In another study, Ofoegbu (2015)
indicates that in most cases, agricultural sciencehtza are fond of using
conventional methods, particularly the lecture method in teaching agriculture in

secondary schools which does not contribute to skills development for food security.

In the context of the current study, innovations in teaching @grre can build the

st ud e nrequidite gkiflsefor food security and nutrition despite the facility
challenge. This would consequently transform schools and the neighbouring
communities by using the cheaply available resources at their disposalthather
dismissing practical agriculture as a whole due to the perceived exddnses
possible if the appropriate teaching approaches are used to teach agriculture with the

aim of developing the relevant skills for food security.

Based on the revieweddrature, little has been done to ascertain the effect of each
of the teaching approaches on skills development for food security. Finding out the
effect of the agricultural teaching approaches both in and out of class for skills
development for food sedty was therefore necessary. For instance, in the research
findings (Charlton, 2006 Gbamaja, 1991Seevers & Graham, 2012; Umar, 2012
Mwiria, 2002) the implications of the lecture method on skills development was not
articulated; hence, need for furthevestigation. This particularly concerns the skills
development for food security.

In other studies (Ameh & Dantani, 201Raluba, 20130gologo & Wagbara, 2013;

udo, 2010) the focus is on the &effect
achievement irvarious disciplines of study. For instance, Ameh and Dantani (2012)

in a study examine the effect of demons
achievement in chemistry. They found demonstration approach as being effective in
enhancing chemistry aclwement of secondary school students as the approach
allows active participation of students in the lesson. Similarly, Ogologo and Wagbara

(2013) as well as Udo (2010) argue that due to the adequate participation of students
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in the learning process, the aement of demonstration approach for students was
significantly better than that of their counterparts in the conventional appfbaeh.

study by Daluba (2013) highlighted improved effect of demonstration method on
teaching on st udes in agdgicultaral lsciemoe.eHowavdr, the c or e
studies were not specific to what domains of learning were targeted; for example,
cognitive, affective or psychomotor skillEhe current research recommends that the
teaching of agriculture should be oriented towaddveloping psychomotor skills to

meet the aspects that are actually needed for food security and nutrition as presented

on Table 2.1. This can eventually contribute to achieving the four pillars of food
security, eradication of extreme poverty and hurageawell as the ultimate economic

achievement in any country.

Table 2.1: Food Security and Nutrition Pillars, Aspects of Food Security and
Nutrition and the Required Skills Development

Food Security Aspects of Food Security Required Skills Development

Pillar and Nutrition on Students
Availability - It Productior: - Crop and livestock
is the physical a) Domestic or production practies
existence of commercial imports - Timely planting to take
food. and exports, food ai advantage o}
and domestic fooc unexpectedly earl
stocks. favourable soil and ai
b) Own production or conditions
bought food. - Timely field managemen

practices such as wee
pest and disease control
- Saoll and water
management includin
prevention of watel
logging and salinization
- Seed slection and its

quality

- Infrastructure
development for wate
harvesting

- Planning and

management of loce
water user groups t
minimize risks of scarct
resources and reduc
conflicts

- Appropriate livestock
production practices suc
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selection and breeding

nutrition and  healtr
management.
Accessibility- for a) Physical access Infrastructue
sufficient b) Social access construction such a
quantity, quality c) Economic access weirs and rock
and diversity for income and catchment
nutritional diet expenditure Improved drainage
d) Policy environment Preservation an
marketing strategie rehabilitation of
and its timing ecosystems
Early warning system:
and emergency plans
Utilization a) Food safety aspeci Safe drinking water
such as sanitar Safe food preparation
facilities, healthy Management o
physical agricultue waste water
environment, as wel Diversity of crop variety
as understanding ar production
awareness of prope Food combination a
health care. consumption level
b) Nutritional  aspects Postharvest managemei
such as biologica practices
utilization, diversity
of the diet, gooc
feeding practices a
well as proper fooc
preparation.
Stability a) Constancy in supply Insurance against droug
b) External risk factors and crop failure
such as  nature Environmental protectior
disaster and climati Sustainable use of natur
change resources like land, so
c) Price volatility and water.
d) Conflicts and
epdemics

Source: Njura, Kaberia & Taaliu (2020a); Modified from FAO, 2008

2.7: Relationship between the Agricultural Teachng Approaches and Food

Security

Teachers in secondary schools have been found to use the various pedagogical
methods at their disposal in teaching agriculture. Different teachers use varied

methods depending on the availability of facilities and resowsger the status of
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the institutiontod evel op the youthos skills in all
school agriculture syllabus that is targeted to contribute to food secEoty.

effective teaching and learning of agriculture for food secuthg, pedagogical
approaches should be learner centred (Modebelu & Mwakpadolu, 2013). This is
likely to prompt the learners to be active and increase their interest in the learning
activity.

Based on the conceptual framework (Figure 2.2), the relationsttiween the
agricultural teaching approaches and food security could be explained by their
contribution to skills development and the contribution of these skills to achieving

food security.

Type of teaching Skills development The four pillars of
approach e.g. food security
1 Lecture 1 Timely planting 1 Availability:
method 1 Timely field producton  and
f Discussion management food supply
1 Tours andield practices ‘ 1 Accessibility:
trips . f Seed selection Physical ano
1 Class projects 9 Infrastructure Economic access
1 Problem development fo f Utilization: food
solving water harvesting safety and
{1 Digital nutrition
learning 1 Stability:
vulnerability and
shocks

Figure 2.2: Relationship between Agricultural Teaching Approaches and Food
Security

Source Njura, Kaberia, Taaliu &akai (2020b)

2.7.1: Relationship between the Agricultural Teaching Approaches and Skills
Development

Basing on Deweyb6s constructivistds theor:
type of experiments are supposed to be camigdy the learners themselves and the
main purpose is to illustrate a concept. In addition, the discovery method is where
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the teacher directs the approach to the experiment but learners develop the procedure.

The learner is placed as far as possiblethm attitude of the discovery and the
teacherdés role profile is more di mini
agriculture sector, insight from the youth is needed and it must be instrumental in

creating their future (Osongo, 2014).

For effective teaching and learning of agriculture for food security, the pedagogical
approaches should be learner centred (Modebelu & Mwakpadolu, 2013). This is
likely to prompt the learners to be active and increase their interest in the learning
activity. The appraches employed in teaching secondary school agriculture should
develop in the youth, the skills in all the areas outlined in the secondary school

agriculture syllabus that is targeted to contribute to food security.

2.7.2: Relationship between the Agricuaural Skills and Food Security

The relationship between the agricultural skills developed and food security could
further be explained by the frequency of use of the skills for food security as well as

their contribution to the aspects of food security.

2.7.2.1: Frequency of the Use of the Skills Developed for Food Security

There are many ventures both in crop and livestock production where secondary
school students can employ the skills developed in agriculture destined to food
security. For instance, dls in budding, grafting and layering which can sustain an
individual. Budded citrus is required in different compounds including homes,
churches, playgrounds, schools and hospitals among others for planting.
Empowerment of youth with skills in piggery phaction can sustain an individual in

the management, control, feeding, fattening and finishing them for marketing,
distributing and processing their products as well aprbyuct for the benefit of

mart kind. This can generate a lot of money for the itmes

Skills training in agriculture also includes using farm tools to till the soil,

manipulating farm machines and equipment to carry out different farming activities

(Ndem, 2013). In schools, students learn how to grow crops using sustainable food

prodiwction practices, combine theoretical and practical approaches and they are

encouraged to see farming as an enterprise. In the context of the current study,
38
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capacity building through investment in research, innovation systems, linking
researchers, extensiagents, farmers and N@gbovernmental Organizations (NGOS)

with schools is necessary so that the skills are absorbed and effectively employed in
the various food production sectors. It is not only about learning skills and
techniques, but also about becamiempowered and frequently applying the skills
developed especially at local levels to boost production (IFPRI, 2006).

The benefits and opportunities of linking young agriculture students to farmers
through practical internships can create a closenaakttip between the two (IFAD
UNESCO, 2014). This is likely to be a way of taking the knowledge learnt in class to
the field. Both the farmer and the student can use such knowledge in food production
subsequently combating food insecurity. Food securitlyrarirition can be boosted

if the produce grown by schools is utilized by the same learners, for example by
incorporating it into the school feeding programme in an effort to tackle
hypertension, diabetes and obesity (IFPRI, 2006). The study therefandadtéo

find out how frequently the agricultural skills developed at school were being

employed for food security.

2.7.2.2: Contribution of the Agricultural Skills to Aspects Food Security

The aspects of food security are attributed to parameters shelviag physical and
economical access to sufficient, safe, and nutritious food that meets the dietary needs
and food preferences for an active and healthy life (Kedir, 2017). Agricultural skills
that the learners develop should enable them access foodabbtbusehold and
individual level. Food availability can be achieved through developing skills to
enhance access to sufficient quantities of food all year round (Abu, 2017). These
include: urban farming practices, «f€ason irrigation and pelkarvest pactices to

curb food losses as well as food preservation measures.

In the context of the current study, food insecurity arises due to inadequate skills or
failure to utilize the skills learnt. Transitory food insecurity can be reduced if skills
associatedvith timely land preparation, planting and harvesting are developed and
timely utilized. According to Abu (2017), field cultivation itself is a very seasonal
activity, with differing labour requirements at different times of the year. Ground

clearance, pinting, weeding and harvesting all make different demands on the farm
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household and leave varying amounts of family labour available fofawff
activity, which might or might not be foelated (Kedir, 2017). Youths at home can
utilize the agriculturatkills for off- season farming when the labour demand is low

resulting into continuous food supply.

Marketing too can be seasonal as some food commodities are easily perishable and
only available for short periods of time after harvest. Others are aea#édlbyear

round, because they can be stored fairly readily (Abu, 2017). Agricultural skills in
food processing such as drying of fruits, vegetables and tuber crops can enhance their
availability off-season. When done at the household level, food produetiol

supply will eventually have positive effects in terms of stabilizing food supplies at
the community and ultimately, at the national level. This is particularly true if
measures aimed at improving rural infrastructure, research, storage and food
markeing as well as irrigation which will reduce susceptibility to rainfall variations

are adopted (Abu, 2017).

The teaching of secondary school agriculture should be in a position to develop
appropriate skills to adequately address food security in the goumcorporating

food safety standards in the syllabus will expose agriculture students to a wider
scheme of food security managemétdr instance, thkitchen garden model can be
used to promote dietary diversification using improved agricultural tegbsithat
conserve limited resources (Global Communities, 203Bijjls on food safety from
production, preservation, preparation to its consumption can prevent contamination,
parasitic infections and toxic substances that would be injurious to human life
(Ndem, 2013). These skills can be developed among students as guided by the
CODEX food safety standards (CODEX, 2019). Such skills can help in safeguarding
against food safety hazards like consumption of pesticide residual on vegetables and
foreign bodies wch as heavy metals and detergents in waste water. The practical
approaches can help students to develop skills as guided by the East African Food
Safety Standards (EAC, 2015) to safeguard harvested grains like maize that form the
hub of staple food in theountry. For instance, skills on moisture control, vermin
control in grain stores, proper aeration and regular inspection during storage can
greatly improve on safety and reduce guostvest losses. Additionally, skills in
agricultural planning and budgeg) exposes the students to proper farm management
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practices which lead to better production techniques and subsequent improved

livelihoods in the society (Saina, et. al., 2012).

Based on the reviewed literature, there is little research evidence to tekow

relationship between the agricultural teaching approaches and food security. The
current research filled this gap by emphasizing that the relationship between the
agriculture teaching approaches and food security can be established if skills are
devebped at the psychomotor domain. The researcher therefore developed a
conceptual framework (Figure 2.3) as a guide for agriculture teachers so that
teaching and learning can take place at the psychomotor domain for enhanced skills
development, for food senty. If appropriately applied, the impact of the skills can

be realized through the achievement of the four pillars of food security, subsequent

poverty eradication and the ultimate economic development in the country.

Intervening Variables

Community influence
School based factors
Home based factors
Political factors
Environmental shocks

Agriculture students can devise ways o
constructing a surface run-off decantation
channel for improved water harvesting in

Intervening Variables
Community influence
School based factors
Home based factors
Political factors
Environmental shocks

* e o 0

Qrigination

Adaptation
A student successfully connects a tractor | |

to its various implements for varied uses
in the farm

Complex A
Response Students can demonstrate their
competences in grafting tree seedlings |

within the school compound

Accessibility

Mechanism Students can demonstrate proper way of

growing indigeneous vegetables and
orphaned crops off-season Utilization

Guided Response Agriculture students can follow the

teacher’s instructions on how to make a
rock catchment for water harvesting

Mindset
A volunteer student can be able to make a

water harvesting rock catchment

Perception

A form four agriculture student can be |
able to adjust the temperatures in a

brooder based on the chicks’ observed
behaviour Enhanced Food Security and Nutrition

The Psychomotor domain of Bloom’s
Taxonomy

Examples of Skills Developed at Each
Level

Figure 2.3: The proposed conceptal framework on teaching secondary school
agriculture at the psychomotor domain for enhanced skills
development for food security.

Source: Njura, Kaberia, & Taaliu (2020c).
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The contribution of the agricultural skills to the aforementioned aspectsodf fo
security however cannot be successfully achieved if constraints such as overloaded
school curriculum, inadequate teaching and learning support materials are not first,

adequately dealt with.

2.8: Relationship between the Constraints in Teaching and Leaing

Agriculture and Skills Development for Food Security

Despite the many efforts of teaching agriculture for skills development, different
scholars have associated various obstacles to poor skills acquisition and their
application in securing food amgrearners. This research intended to find out the

extent to which these obstacles may have hindered skills development in Kenyan
secondary schools which wultimately threec

food security in the country.

Despite periodi efforts to market agriculture among students, the community
demand for academic education leading to high status and pay of the modern sector
has kept most schools within an academic line as a means of escaping from
agriculture and manual labouXjbroge & Orodho, 2014)Secondary schools have
remained oriented for the fortunate minority who gain access to the modern rather
than to the vast majority whomain in traditional agricultureNjoroge & Orodho,

2014) In view of the current study, this could be a major hindrance to developing
skills when learninggriculture. Many youths do not view agriculture as a business
(Alliance for a Green Revolution in AfricdAGRA, 2015) so that they take
advantage of the opportunities in it to make good money from the activities along the
agricultural value chain as theyoduce food in their homes.

In their studyEngler and Kretzer (20143rgue that agricultural education has been
confronted with inadequacy of teachers, both in quantity and quality. Yet it is the
teacher who implements the curriculum in terms of knowledge of subject matter and

skills acquisition among the learners. Poor teaching strategies are a major challenge
against practical secondary agricultural education. A number of authors (Seevers &
Graham 2012; Umar, 2012; Charlton, 2006; Mwiria, 2002) note that there has been
too much theory and there is no |l onger m

acquisition. Teachers in most instances use lecture method only in a programme they
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are supposkto apply lecture method and demonstration (Seevers & Graham, 2012;
Umar, 2012; Charlton, 2006; Mwiria, 2002).

According toAholi, Konyango and Kibett (20173he aim of linking the resources

and facilities to the curriculum and syllabus was in a wayoaeario implement the
teaching of agriculture in a practical manneémploying practical approaches to
teaching of agriculture has the potential of developing skills geared towards
sustainable food production; hence, food securltyne constraints, lack foor
inadequate infrastructure, facilities and books has resulted in a situation where the
teaching of theoretical knowledge has dominated over practical content (Odu, 2010).
In addition, resources invested in agricultural education have been too thiedyl sp
providing theoretical knowledge without adequate practical skilggigi, 2002)

Constraints to teachirigarning materials are related to shortage of tools, and other
equpment to facilitate smooth teaching. Lack of finance to provide the required
materials and facilities, insufficient textbook for students and absence of school
farms are other constraingr(gler & Kretzr, 2014 Annor-Frempong, et. al., 2003

In this case, agricultural education is one of the vocational courses which cannot be
adequately imparted without proper and adequate facilities and equipment for a well

bal anced programme because their i nadeql

practical skilk.

At a secondary school level, inadequate facilities and lack of skilled workforce to
demonstrate with the facilities have a negative impact on skills development. There
is therefore need to put in place interventions to strengthen the quality of geachin
highly qualified human resources to transfer the same skills to the students. In their
study Konyango and Asienyo (2015) note that the level at which practical agriculture
was started was beyond sustainability in secondary school in terms of costeéehnd le

of competence of teachers. Wide range of resources such as machinery and
laboratory equipment went into disuse because the teachers could neither service nor
repair them. A major technological upgrading in agriculture will have to take place to
open tke space for the adoption of sustainable technologies and land management

practices to increase food production (Konyango & Asienyo, 2015).

Harnessing the innovation, energy and dynamism of youth must be a central element

to overcoming challenges relatemfood security and nutrition (IFPRI, 2006). Such
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challenges according to the author include the rising demand for food, climate
change and environmental degradation. Lack of funds prevents schools from
developing their farms (Aholi, et.al., 2017). Lacktektbooks, poor management,

and poor funding are among the factors that impede the teaching and learning of
practical agriculture (Owino, Yungungu, Ahmed & Ogolla, 2015; Ssekamwa, 2009).
According to Cheplogoi (2011), the level of availability of agtierdl science
facilities in the school has significant

subject.

Lack of interest on the part of students is another factor which could be associated
with students viewing agriculture as a punishment and a dareeeople who could

not do well in other areas such as medicine, pharmacy and engineering. Students
perceive farming as dirty and ndurcrative and as such, it should be left on the hands

of the illiterates and the poor. The students have low regaragficultural studies

since weeding was for long time used to punish students (Osongo, 2014). Students
therefore, see activities carried out in the farms as forms of punishment. Traditional
farming is associated with uncertain profitability and limited eagpportunities in

the rural areas (AGRA, 2015). In the context of the current study, the lack of interest
in agricultural education is the reason for the low prestige value of farming lowering
the numbers that are trained in agriculture to promote faodugtion hence,

security at secondary school level.

Lack of motivation and incentives to agriculture teachers is another constraint. In the
context of the current study, the aspiration and commitment level among the teachers
is greatly determined by theature of motivation and incentive given to them.
Teachers who are not motivated have low morale and will not be encouraged to put
in their best in the job and also impart the required knowledge, skills, attitude, and
ideas in their studies because thereagob satisfactionl NFAO, 2008). Tere are

no monetary rewards other than salary for achievements in school agriculture

(Annor-Frempong, et. al., 2003)

Looking at the Kenyan context, sponsorship packages to improve competencies for
teachers at conferences and training workshops are minimsénioce needs can
vary with time, years of teaching experience, and geographic loc&iamefts &

Dyer , 2003) On the other hand, four years of undergraduate education is not
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adequate for someone to master the subjecte has to teach in this era of
technological changedgpal, Ali, Ahmad & Abbasi, 2007)The authors further
indicate that traditionaleaching methods are inadequate to effectively educate the
changing student population highlighting the need for innovative teaching methods
to teach millennial students. Industrial Hrservicing of agriculture teachers would
equip them with skills whichwould help expose students to scientific and
technological trends and promotion of lifelong ideas. This would enable learners to
better adjust to their work and domestic worlds through the inculcation of
competencies that promote creativity, communicatimoperation, innovativeness

and problers 0l vi ng abilities in food product
negative attitudes constitute a constraint which could be associated with the fact that
they do not influence the choice of the subjeatr{or-Frempong, et. al., 2003At

the same time, parents dot participate in the management of school agriculture.

The Agriculture syllabus coverage does not match the time allocated on the timetable
yet sufficient exposure of learners to the learning tasks is an important issue that
should be adequately addsed to ensure effective practical approach to the subject
(Annor-Frempong, et. al., 20034wiria, 2002). In a studydoudo (2015notes that
habitforming experiences must be repeated sufficiently, to enable#iners form
permanent habits as the high degree of skill and the performance of the activities
become automatic. In the context of the current study, enough practical sessions
would result into a personally and socially effective individual in foodiypcton.
Agriculture teaching deserves relatively more teaching time and effort yet there is a
huge competition for time between subjects due to increased enrolment at secondary
level (Mwiria, 2002).

This study was concerned with the time left for thedshis to conceptualize and
practise what they had learnt so that they could engage in food production; hence,
security. This is because students are likely to be left with a lot of work such as
making notes rather than being with the teacher doing prheticek. In their
research,Diise, Zakaria and Abujaja2018 observe that schools have not yet
identified the best way to handle practical lessons to ensure that students are being
equipped with requisite practical skills required to be competent futuieukgyral
practitioners. The current study however suggests that allocation of adequate time on

school timetables is one way of mitigating thiéimate impact of time constraints
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faced in the teaching and learning of agriculture for food security. Tudy $arther
highlights schoectommunity based projects and field attachment in agriculture
based institutions as approaches that can be integrated into teaching of agriculture to
take care of the inadequate facilities and the real time skills develoamertheir

application for food security.

Despite the fact that a lot of research has been done on the challenges of teaching and
learning secondary school agriculture, much of the research findings have been
generalized. Thus, the-ohepth impact on skl development is not emphasized. The
current study fills this gap by categorizing the constraints into three themes: teaching
and learning facilities, activities and services available giving a greater meaning to

the impact of the constraints to skills é&pment for food security.

2.9: Theoretical Framework

The study was anchored on three theories namely: The Visible Learning theory
(Hattie, 2011), the Experiential Learning theory (Kolb, 1984) and the Constructivists
theory by John Dewey (1998)he Viside Learning theory emphasizes on the
enhanced role of teachers as they become evaluators of their own teaching. The basic
principle is that visible teaching and learning occurs when teachers perceive learning
through the eyes of students and help themrpedbeir own teachers. This theory is
evaluative in nature and is therefore a checklist for the impact achieved on the
students6é achievement. Based on the i mp
decisions about changing their teaching approachesenWhked to this study,
teachers can vary the teaching approaches depending on the intended learning
outcomes to enhance skills development for food security.

The Experiential Learning theory proposed by Kolb (1984) takes a more holistic
approach and erhasizes on how experiences, including cognition, environmental

factors, and emotions influence the learning process. Experiential learning can be
good as it helps learners explore their own strengths when learning new things. Its
basic principle is that alract conceptualization and a concrete experience are

needed to grasp experience while transformation of experience requires active
experimentation and reflective observation. When linked to agricultural education,

experiential learning can be good in fieh students explore their own strengths
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when learning new concepts as well as develop areas where they are weak. The
theory however does little to look at learning that occurs in larger social groups.

The Constructivist theory by John Dewey (1998) oa dther hand asserts that
learning is the process whereby knowledge is based on a given schema. It further
emphasizes that learning is more effective when a student is actively involved in the
learning process rather than attempting to receive knowledgé/ply. According to
Dewey (1998), learning relies on guided discovery where the teacher avoids direct
instruction and instead attempts to lead the student through questions and activities to
discover, appreciate and verbalize the new concepts. In tes stadents are not a
blank slate and knowledge cannot be imparted without the child making sense of it
according to his/her current conceptions. The study acknowledges that the primary
goal of this theory is to enable students to learn how to learnviiyggihem the

initiative for their own learning experiences.

Constructivist views of learning indicate that it is the process of connecting new
experiences and Kk n o vekistim gezsonalknowlddgBdkere ar ner
Robinson& Kolb, 2012; Roberts, 2006)Based on Dewey (1998), the Learning
Theory is grounded on four principles: first, learners are actively involved, second,

the environment is democratic, third, activities are interactive and student centred
and finally the tacher facilitates the process of learning whereby students are
encouraged to be responsive and autonomous. The basic tenet of the theory is that
students learn by getting involved rather than observing. Hence, students bring their

prior knowledge which themust critique and revaluate in their understanding.

When the Constructivist Theory is applied to secondary agricultural education, it
illustrates the total learning experience of the practical aspect of the subject. The
students are given the opparity to experiment as individuals and discuss the

results together. When students have projects in the school, the teacher assists them
to build the project around their area o
they present their findings tihe class. Students also experience reseing on

how to solve problems on their own and how to implement their plans. This
independence is what projects are about. Field trips also help students to apply the
ideas discussed in class to the real wofldis is also followed by classroom

discussion. Lastly, films can be used to provide the visual context and thus, bring
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another sense into the learning experience. Classroom discussion as well as digital
learning can be applied in all the above discussetthads. In the context of the
current study, the contribution of the agricultural teaching approaches to skills

development is achieved if there is blending of the teaching approaches.

The three theories have their merits with respect to the variablésatudy. For

instance, based on the Visible Learning theory, teachers can vary the teaching
approaches to suit the intended outcomes. Further, class projects can be established
to develop the |l earners6é food panobducti ol
employed to explore the various ecological aspects that can influence food
production. The effects of each teaching approach can be evaluated based on the
studentsd achievement. Mor eover, stude
employed on the xent to which they contribute to skills development and the
achievement of the aspects of food security such as its adequacy, safety and
nutritional status. The change in the teaching approaches can be a platform for both

the teacher and the student t&plain the constraints they face in their efforts to
achieve food security.

2.10: The Conceptual Framework

The conceptual framework is a model of presentation showing the relationship
between variables in the study. According to Oso and Onen (2005), eptwsic
framework is a diagrammatic representation of variables that the researcher
operationalizes in order to achieve the objectives of the study. The independent
variables for this study were the types of teaching approaches, the effects of the
teaching approaches on skills development for food security, the relationship
between the teaching approaches and food seandythe constraints in teaching

and learning secondary school agriculture for food secdritg. dependent variable

was food security. Tdn conceptual framework for the study is presented as Figure
2.4,

The influence of the independent variables over the dependent variable may be
affected by intervening variables namely; scHoadéed factors, community
influence, homéased factors, polite | factors/ governance as

l evel of training. The framework was ba
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regarding the contribution of the approaches to teaching agriculture to skills
development as well as related literature. It is fribrase, that more ideas were

generated on the contribution of these skills to food security. This was therefore an
expansion of the already existing body of knowledge in that it puts an emphasis on

the blended practical teaching approaches at the psychamotd o mai n o f

taxonomy.

The Independent Variables: Intervening Variables

Type of teaching approach a)  Community influence
fLecture method b)  School based factors
fiDiscussion c) Home based factors
fClass pojects d) Political fectors
fTours and field Trips el Teacherso | e
{Problem solving.

The Dependent
Variable:

] Food Security
Effect of the teaching a) Adequate food

approaches to skills supply

Development b)  Safe food
c) Stealy food

supply

d) Economically
available

€) Nutritionally

Relationship between the balanced.

teaching approaches and
food security

Constraints in teaching and
learning agriculture

Figure 2.4: Relationship between the Independent and Dependent Variables
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2.11: Summary of Literature Review

Chapter two has articulated the research gaps in aliggnwith each objective. The
researcher introduced the chapter by explaining the aspects of food security and
nutrition, aspects of innovative practical agriculture and the role of innovative
practical agriculture on skills development. The first objectjueled the study by
spelling out the gricultural teaching approaches employed in secondary schools. The
reviewed literature showed that lecture method is the most commonly used method
of instruction in agriculture classes at the expense of the pragbpsdaches. The
identified research gap was on the need to establish which approaches were the most

appropriate for developing skills for food security.

The second objective guided this study in establishing the effect of the agricultural
teaching approa@s on skills development for food security. Related literature
indicates that lecture method only imparts cognitive skills to the learners while the
practical approaches develop psychomotor skills. The latter are the most suitable for
food and security. Téresearch gap identified was that little research has been done
to ascertain the effect of each of the teaching approaches on skills development for

food security.

The third objective was concerned with the relationship between the agricultural
teachingapproaches and food security. Related literature revealed that food security
can be explained by the contribution of the teaching approaches to skills
development as well as the contribution of the skills developed to the aspects of food
security. Howeverlittle research has been done to explain how frequently students
use the skills by transferring them to the food industry warranting its investigation

through this research.

The last objective was concerned with the relationship between the constreguts

by agriculture teachers and their students in the teaching and learning process to
skills development for food security. Related literature indicates that the numerous
constraints faced are associated with the teaching and learning facilitiegjesctivi
and the available agriculture services. However, little research evidence showed the

ultimate impact of the constraints faced on skills development for food security;
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hence, this study attempted to fill this gaphis chapter also entails a clear
explanation of the theoretical framework as well as the conceptual framework that

formed the basis for the study.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1: Introduction

This chapter presents a description of the research procedures that were applied in
carying out the study. It has been organized under the following sections: research
design, location of study, the target population, sampling procedures and sample size,
research instruments, validity of research instruments, reliability of research
instrunments, data collection procedures and data analysis. Logical and ethical

considerations have also been included at the end of the chapter.

3.2: Research Design

The study adopted two research designs: descriptive survey design for objective one
where qualitive data were collected and correlational research design through
survey method for objectives two, three and four. Descriptive survey designs are
preliminary used in exploratory studies to allow researchers to gather information,
summarize, present anaterpret data for the purpose of clarification (Orodho, 2003).
Additionally, descriptive survey is intended to produce statistical information about
aspects of education that interest policy makers and educators (Borg & Gall, 1989).
This study adopted thdesign for the first objective because only opinions of the
respondents on the agricultural teaching approaches employed in Kenyan secondary

schools were being investigated.

On the other hand, correlational research design involves observing two varables
order to establish a statistically corresponding relationship between them (Anderson,
& Arsenault, 2001). The study adopted the design to establish whether the
agricultural teaching approaches employed in Kenyan secondary schools had a
statistical effet on skills development for food security (objective two).
Additionally, the researcher was interested in investigating whether there is any
statistical relationship between the agricultural teaching approaches and food security
(objective three). Lastlythe researcher sought to establish whether there is a
statistical relationship between the constraints experienced in teaching and learning

agriculture and skills development for food security (objective four). In correlational
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design, no manipulation ahe variables is done or any attempt to control the
extraneous variables (Anderson, & Arsenault, 2001). The researcher measures or
observes the natural relationship between two variables using a scientific method of
testing the hypothesis as was done wibhective two, three and four without taking

the future into consideration since correlation may change in future.

3.3: Location of Study

The study was conducted in Embu County, one of the-Baten counties of Kenya
(Appendix 6.0). It lies 120 kilometsenorth east of Nairobi, on the sowthstern side

of Mount Kenya. The Countyod6s geographica
0" East and covers an area of 2,818 square kilometres which is characterized by
highlands and lowlands. The County bordEnsiraka Nithi to the North, Kitui to the
east, Machakos to the sout h, Mur angbda to
(County Government of Embu, 2016). Embu County is divided into five sub
counties. They are: Embu West with its headquarters at Esmbuand Embu North

with headquarters at Manyatta. These two form Manyatta constituency, Embu East
with headquarters at Runyenjes, Mbeere North with headquarters at Siakago, and
Mbeere South with headquarters at the Kiritiri market. The map of Embu dewagy

presented as Figure 3.1.
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Figure 3.1: Map of Embu County, Source: Embu County Government (2016)

The county has diverse ecological conditions ranging from the highlands of the

slopes of Mount Kenya to the arid areas of Mbeerecsuimties. Embu Caouy is
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well placed to allow for surgical measures to mitigate food insecurity due to its
diverse agreecological zones that allow the growing of many crops that include:
maize, beans, sorghum, root crops, horticulture and industrial crops mainly coffee,
tea, macadamia and cotton as well as household dairy farming (County Government
of Embu, 2016). Due to these diverse features, the researcher purposively selected
the County as a representative of the f@gyen counties in Kenya.

Secondary schools in EmbQounty are broadly divided into public and private
schools distributed in the five swounties occupying the varied features of the
County in regards to rural versus urban areas, highlands versus lowlands as well as
diversity in population distributionSuch differences have an influence on the
number , type and distribution of school
parents/ guardiansd opinions on the contr

teaching approaches to food security.

In the $udy region, the teaching and learning of Agriculture occurs in almost all the
secondary schools as a compulsory subject in Form One and Form two and as an
elective subject in Form Three and Four. The respondents could therefore be found
in all the select# schools in the County. The problem of inadequate employment of
agricultural skills by secondary school graduates and the issues of food insecurity

within the County were problems of concern warranting the study in the area.

3.4: The Target Population

The target population for this study were all the students, parents/guardians and
agriculture teachers from all the public and private schools in Embu County.
According to the Embu County Headquarter
198 secondarychiools and 46,340 students in the county. Since each student had at

least a parent or a guardian, the number of the targeted parents/guardians was
equi valent to that of the students. The
obtained from the Teacler Ser vi ce Commi ssi on, Embu Co

office. The target population is presented as Table 3.1.
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Table 3.1: The Target Population

Subject category Target population
Public schools 186

Private schools 12
Agriculture teachers 235

Students 46,340
Parents/guardians 46,340

Sources:

Ministry of Education Statistics Office - Embu County (2017)

Teachers Service Commission, Human Resource OffiteEmbu County (2017)

3.5: Sampling Procedures and Sample Size

The study applied imed sampling methods where both random and-naodom
sampling designs were used. First, Embu County was purposively selected. In
purposive sampling, the researcher deliberately chooses the particular units in the
population (Kothari, 2011). The county svaelected on the basis that the researcher

is familiar with it and it is a typical representation of the other counties in Kenya in
regard to geographical features, extremes of both arid and seithiareas as well as
school distribution. Second, stfa&gd random sampling was administered to obtain
the number of schools required in the public and private school categories. Third,
systematic random sampling was applied to get the specific schools as well as the

agriculture teachers.

The researcher furgh carried out simple random sampling to obtain the required
number of students. This was achieved by obtaining the number of students
specializing in agriculture in Form Three and Four from their subject teachers.
However, class registers from the clésachers in Form One and Two were used to
determine the students present. The selection of form one and two was based on the
assumption that they would not have selected their subject options by the end of
Form Two. The researcher then assigned numberll tthe students and used
Microsoft excels to generate random numbers to sample the students to take part in

the study. Through proportionate sampling, twelve groups of students were obtained
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from the public schools while eight groups were obtained froenpttivate school
category. Random sampling ensures the law of statistical regularity which states that
if on average the sample chosen is a random one, the sample will have the same

composition and characteristics as the universe (Kothari, 2011).

The resar cher established the scheduled sc
meetings from the school principals to be able to reach them for issuance and filling

in of the questionnaires. The questionnaire administration to the parents was done in
nine public shools and three private ones that had been selected for data collection

for this group of respondents. The expected sample size was 132 public schools, 12
private schools, 148 agriculture teachers, 381 students and 381 parents/guardians as
presented on T#b 3.2. Sample size determination was based on Krejcie and Morgan

(1970) sample size determination procedure presented as appendix 7.0.

Table 3.2: Sample Size

Subject category Target population  Expected sample
Public schools 186 132
Private schook 12 12
Agriculture teachers 235 148
Agriculture students 46,340 381
Parents/Guardians 46,340 381

Using Krejcie and Morgan (1970) formula, the sample size was determined.

) ©wOop O
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Where
S = required sample size
Z = z value (1.96 for 95% confidence level)
N = population size
P = population proportion (expressed as decimal) (assumedQ® {80%)
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d = degree of accuracy (5%), expressed as a proportion (0.1); it is margin of

error

3.6: Research Instruments

Research instruments are used to gather information relating to the problem under
study (Ochola & Ngige, 2007). The follomg instruments were developed and used
for the study:

3.6.1: Parent s6é) Questionnaires (PQ

The PQ is presented as appendix 8.0. Questionnaires enable the person administering
them to explain the purpose of study and to give meaning of the items thabmay n

be clear (Siniscalco & Auriat, 2005). The PQ contained a total of ten questions
distributed into six close ended and tiwee point Likert scale to obtain quantitative

data as well as two open ended questions to provide qualitative data. One closed
ened question gathered data on the pareni
the likelihood of their interaction with agricultural activities. This is where their
children could put into practice what they had learnt in school. Another closed ended
guestion helped in establishing the proportion of the parents who grew up in the
farm. This helped to establish the likelihood of individual parents judging how
appropriately the skills were being applied by their children for food security. The
openended gesti ons helped the researcher est
frequency of use of the skills developed on their children as well as the extent to
which these skills improved food security at home.

3.6.2: The Agriculture AREBScherso Intervi

The ATIS is presented as appendix 8.0. In his argument, Kerlinger (1973) argues that
more people are willing to communicate orally than in writing and will therefore
provide data more readily in an interview. Interviews are strong methods for
capuring spoken and nespoken information. They are flexible tools for data
collection, enabling multisensory channels to be used, including verbal and body
language (Cohen, Manion, Marrison & Bell, 2011). On the other hand, interviews
tend to yield more datled data than questionnaires. Besides, certain types of
confidential information may be obtained that an individual may be reluctant to put

into writing (Siniscalco & Auriat, 2005). The interview schedule contained sixteen
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questions distributed into cled ended, open ended and three point and four point

Li ker't scal es. The c¢closed ended questi or
duration of teaching in the same school. This had an implication on their experience

with the school characteristics andé nei ghbouring communit
relation to how well they could link their schools to the community and in particular

to the use of approaches that could enhance food security. Thermgesh questions

helped to collect data related to the commarded methods of teaching agriculture,

their frequency of use, and their contribution to skills development for food security

as well as the constraints faced in teaching and learning agriculture. The questions on
Likert scales aimed at finding out thdateonship between the agricultural teaching
approaches and food security. This was in regard to their contribution to skills
development, frequency of the use of the skills for food securitcamch t r i but i on
the skills so devecl apleetBypdintlLikartsspake quesion® f  f o«
further obtained data on the relationship between the constraints in teaching and

learning agriculture and skills development for food security.

3.6.3: Studentsd Focus Ghnoup Discussion
This is presented as appendix 9.0. It was prepared with a set ofexmied questions

which allowed students to speak freely and provide as much information as they
knew. Two handouts labelled A and B were attached to the guide for the students to

fill in during thediscussion. Focus group discussions keep the interactions focused,
while allowing individual perspectives and experiences to emerge (Gill, Stewart,
Treasure & Chadwick, 2008). The questions helped the researcher to develop themes

in relation to the studesté opi ni ons on the agricul tur
thought would develop skills for food security. The questions further helped in
establishing their opinions on the role of the skills developed for food security.
Lastly, the researcher was in a piosi to find out the constraints the students faced

in learning agriculture. This is in regard to development of skills needed for food

security.

3.7: Pretesting the Research Instruments

The questionnaire, the interview schedule and the focus group discgsgle were
subjected to pregesting. A pretest sample of 1% and 10% depends on the sample
size, which is 1% for a large sample and 10% for a small sample (Mugenda &
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Mugenda, 2003). The researcher used 10% of the research participants to give a total
of 14 schools, two focus group discussions, 11 interview schedules and 32 parents to
participate in the pilot study. The pilot study was done in threeegubties namely:
MbeereSouth, EmbeNorth and EmbtEast. The schools that were selected for the
pilot study had comparable features with those that were left out for the actual study.
These included geographical locations, urban and rural settings as well as public and

private school categories.

The researcher pitested the instruments to determineithaccuracy, clarity of
questions, validity and reliability. A pitest is done to test whether the gquestions
measure what they are supposed to measure, check ambiguity and to test for
researcherds biasness (Kombo &chdolséomp, 20
piloting were not included in the actual study. Piloting improved the validity of the
instruments by addressing any difficulties that the respondents would have
encountered especially on the clarity of the questions as well as the time allocatio

for the interviews and the focus group discussions. The pilot data was used to
compute the reliability coefficient of the instruments using the internal consistency

approach.

3.8: Validity of the Research Instruments

Validity refers to how accurately aethod measures what it is intended to measure.

If a research has high validity it produces results that correspond to real properties,
characteristics, and variations in the physical or social world (Lillis, 2006). Content
validity was ascertained througbonsultation with the two supervisors at the
University of Embu as well as other experts in the field of study and the review of
the related literature. This was to ensure that the content of the research instruments
covered all areas of the study thagyhaimed to measure without missing or having
irrelevant aspects included; thus, threatening validity. The researcher further ensured

construct validity by properly operationalizing the variables of the study.

3.9: Reliability of the Research Instruments

Reliability refers to how consistently a method measures somethitiig same
result can be consistently achieved by using the same methods under the same

circumstances, the measurement is considered reliable (Trochim, 2020).
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The researcher ensured adlility of the research instruments through the pilot study.
The instruments showed similar results among the respondents in both the public and
the private schools. After the pilot test, reliability analysis was undertaken by
cal cul ati ng @ging S8ASS vensiors 23.Clopbhch’s alpha is the most
common measure of internal consistency (reliability) and is mostly used when one
has multiple Likert questions in a survey/questionnaire that form a scale and wish to
determine if the scale is reliablehd researcher devised questions in a questionnaire
and an interview schedule with the intention of describing and exploring the
contribution of agricultural teaching approaches to food security in the country. The
guestions were on a Point Likert scaldrom disagree to agree.

The value of the alpha coefficient ranges from 0 to 1 and may be used to describe the
reliability of factors extracted from dichotomous (that is, questions with two possible
answers) and/or scales (e.g. rating scale: 1 = strongggudie, to 5 = strongly agree

and 1= all the time to 5=never. A higher value shows a more reliable generated scale.
Since, the alpha coefficients were all greater than 0.6, the conclusion was that the
instruments had an acceptable reliability coefficibetice, appropriate for the study.

The result in Table 3.3 indicates that the Cronbach's algh&98 for teachers and

0.676 for parentswhich is a high level of internal consistency for our scale with this
specific sampleAll the values are higher thatme acceptable lower limit of 0.6
according to Nunnally (1978).

Table 3.3: Reliability Statistics

Cronbach's N of Items

Alpha
Teachers .698 16
Parents .676 14

The Cronbachdés alpha is more than 0.6 (U
a high level of internal consistency (reliability) for our scale with this sample. The
closer the alpha is to 1, the higher the level of consistency.
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3.10: Data Collection Procedures

A letter of introduction was obtained from the University of Embu to Hi#p
researcher obtain a research permit (appendix 11.0) from the National Commission
for Science, Technology and Innovation (NACOST]I). The researcher also obtained a
consent letter from the County Director of Education (CDE) before contacting the
school pincipals to prepare for data collection. The research instruments were
administered over a span of three months where the interviews with the agriculture
teachers were conducted. Within these months, the researcher met the students in
their focus group dicussions. Parents filled the questionnaires during school
gatherings and returned them on the same day. This was also spread over a span of
three months to complete the filling in of the questionnaires before they were
collected. Two field research assists were involved in the distribution and
collection of the research instruments in the sampled schools. Both qualitative and

guantitative data was obtained.

3.11: Data Analysis

Thorough examination of the instruments was done in order to detect ancanalies
incomplete responses. Edited data were coded and fed into the computer for analysis
using the Statistical Package for Social Sciences (SPSS) version -thuegtyfor

windows.

In reference to the first objective, the researcher transcribed the atdioltained

from the agr i cdoftawcree itneeechveresmds faancde t he
di scussions. The students6é6 and the- agric
read for proper interpretation and the responses coded. The codes wern® use
generate themes for answering the research question. Qualitative data were obtained
from this objective and analysed using descriptive statistics which comprised of
mean, percentages, frequencies and standard deviation. The results from this

objectivewere presented in tables and also in a narrative form.

Both qualitative and quantitative data were obtained as guided by the second
objective. Qualitative data was first categorized into themes and analysed through

descriptive statistics and presentedoirtables and also in a narrative form.
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Quantitative data from this objective was analysed through inferential statistics using
the one sampld-test.

In reference to the third objective, both qualitative and quantitative data was
obtained. Qualitative da were categorized into themes and analysed using
descriptive statistics. The results were presented in tables, bar graphs and pie charts.
Multiple correlation analysis tests on the relationship between agricultural teaching
approaches, extent of skillewklopment and extent of use of the skills developed for
food security was run based of the multi
I = aXbtbpXo+bsX;, where t is food security, o6ab
are all other factors remainingmstant. The values of 1:X X, and X obtained

represent a unit increase the teaching approaches, the extent of skills development

as well as the extent of use of the skills developed.

Based on the fourth objective, qualitative data was categorizedthatoes and

analysed using descriptive statistics. The results were presented in tables and bar
graphs as well as narrative form. Quantitative data were analysed through multiple
correlation analysis on the relationship between the constraints in teacfing a
learning agriculture and extent of skills development for food security bastxgk on

mul tiple regression equXi+th)XotXHf wheomr X W
food security, 6abd is constant while bl
consant. The values of X X, and X obtained represent a unit increase in facility

constraints, activity constraints and service constraints respectively.

3.12: Logistical and Ethical Considerations

3.12.1: Logistical Considerations

After obtaining a researclpermit from the National Commission for Science,
Technology and Innovation, the researchers obtained a consent letter from the office
of the County Director of EducatieBmbu which was presented to the school
principals to allow for data collection frorhé agriculture teachers and their students

as well as the parents/ guardians during school academic forums.
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3.12.2: Ethical Considerations

The students assented to participate in the study while the school principals
consented on behalf of the parents gndrdians because the study involved students

who were under 18 years of age. A copy of the consent letter was also attached to the
parentdos questionnaire. Respondents part
and they were informed that they couldivdraw at will.

3.13: Summary of Chapter Three

The discussion in this chapter includes a detailed description of the design of the
study and the methodology that was followed. Both descriptive and correlational
designs were adopted as they were appatgrio the research problems and the
qguestion identified, as well as the hypothesis stipulated in chapter one. Further
presented is the target population, study location, sample size and sampling
procedures. Data collection and analysis procedures ardlyegiscussed. The
chapter ends with the logical and ethical considerations of the study.

63



CHAPTER FOUR

RESULTS, INTERPRETATION AND DISCUSSION

4.1: Introduction

This chapter presents the findings of the study, their interpretation anduasilisc
of their implications. It is organized into the survey response rate and the
presentation of the results as per the study objectives. The results are presented both

quantitatively and qualitatively.

4.2: The Survey Response Rate

The researcher sohgto find out thesurvey response rate from the expected sample
size. This isthe number of the agriculture teachers, students and the parents who
actually participated in interviews, discussions as well as filling in of the
guestionnaires respectively pressed as a percentage of the expected sample size.

The response rate is presented in Table 4.1.

Table 4.1: The Survey Response Rate

Subject category Expected Sample Actual sample % Response
Rate
Public schools 132 60 46
Private schools 12 8 67
Agriculture teachers 148 111 75
Agriculture students 381 376 98
Parents/Guardians 381 323 85
A surveybs response rate is viewed as

(Draugalis, 2009). A higher response rate is preferable because the migaing da

not random. A high response rate (>80%) from a small, random sample is preferable
to a low response rate from a large sample (Draugalis, 2009). Based on the response
rate, the variation between the expected sample and the actual sample was due to the
nonresponse groups. For instance, some schools which had been selected for data

collection did not finally participate in the process mainly because of changes in the
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school programme. To ensure that the required number was reached, the researcher
adjused to the change by proportionately increasing the number of agriculture
teachers, agriculture students and the parents in the schools that participated in the
process. The adjustment was done in the schools that were in the same locality with
the nonrespnse ones similar since they had similar regional characteristics. This
resulted into an actual sample that was at least 60% of the expected sample. This is
the minimum recommended sample (Fincham, 2008) to be able to gather data that is
representative ofthe characteristics of the population. According to Draugalis
(2009), the response rate is number of the usable responses expressed as a percentage
of the eligible sample chosen. A high response rate/return rate is important to ensure
that the results areepresentative of the target sample and that the research

instruments are performing as intended (Fincham, 2008).

In reference to Table 4.1, public schools had a higher percentage of respondents
since their total population was high. A total of 111 adnize teachers participated

in the study based on their small humber in relation to other subjects in Embu
County. The researcher categorized the students into groups of between fifteen to
twenty members forming a total of twenty focus discussion grougis; ef which

were from private schools while 12 were from the public schools. The researcher
anal ysed the parentsd responses individu
the minimum required number based on the recommendation by Krejcie and Morgan

(1970) on determination of sample size of a known population.

4.2.1: School Participation

A total of 132 public and 12 private schools were sampled for data collection. The
actual total sample constituted 68 schools out of which 60(88.24%) were public
schools and 8(11.76%) was private schools. This indicates that a total of 68(34.3%)
of the total schools in the County participated in the stityure 4.1 indicates the
percentage proportion of the public and private secondary schools that participated in
data collection.
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Figure 4.1. Percentage Proportion of Schools that Participated in data
Collection

4. 3: Respondentsdé6 Bio Data

Bi o data refers to the information that
as items involving opimins, values, beliefs and attitudes that reflect a historical
perspective. It has elements of both biography and auto biography. The study sought
to establish the bio data of the agriculture teachers, the students and the parents who

were the respondentstinis study.

4.3.1: Agriculture Teacherso6 Bio data

The researcher first sought to establish the percentage proportion of the teachers who
participated in the study. Figure 4.2 shows the proportion of teachers in the private

and public schools who patrticiteal in the face to face interviews.
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Figure 4.2: Percentage Proportion of Agriculture Teachers who Participated in
the Study

A total of 95(85.6%) teachers sampled were from public secondary schools with only
16(14.4%) from private secondary schodl$is could be attributed to the higher
number of public schools than the private ones within the county; consequently,

giving a similar ratio of the teachers.

The study further sought to find out the duration, the teachers had taught agriculture
in ther current stations. The mean duration, mode and standard deviation, minimum
and maximum number of years the agriculture teachers had taught in the same school

was further established as presented on Table 4.2.
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Table 4.2: Duration Agriculture Teachershad Taught in their Current School

Descriptive statistics

N 109
Mean 4.9
Mode 1.0
Std. Deviation 3.9
Minimum 1.0
Maximum 20.0

The statistics on Table 4.2 show that on average, majority of the teachers had taught
for less than five years with a stird deviation of 3.9 for a total N of 109 teachers
who responded to this particular question. The difference in the value of N is
attributed to the two teachers who did not mention the duration of teaching and gave
ranges instead and mentioned that theg some personal reasons. These responses
are further presented as a graph of the number of teachers against the duration of

time spent in the school in years. This is as shown on Figure 4.3.
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Figure 4.3: Graph of the Number of Teachers against the Tim&pent in the
School in Years
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The descriptive statistics on Figure 4.3 reflects that teachers who had spent more
time in the same school were the least in numb&0(years), while those that had

less than seven years were the majority. The length ofsjiraet teaching agriculture

in the same station has the implication on experience with the school characteristics
and community influence. This may have influenced the pedagogical methods
employed in teaching agriculture with an impact on food securityirfstance all
communities have educational assets and resources that teachers can use to enhance
learning experiences for students. At the same time, students not only learn from and

in their community, but they also use what they are learning to iduehange or

give back to the community in some meaningful way. This observation agrees with
that of Schaps (2003) that commuHitgsed learning is a way of promoting stronger
relationships between the school and its community while increasing the
communiy 6 s i nvest ment i n, understanding of,

learning experiences it provides.

4.3.2: Agriculture Studentso6 Bio Data

The researcher sought to know from the agriculture teachers the average number of
agriculture students taught mpelass. The statistics on Table 4.3 shows the mean,
standard deviation, the lowest and the highest number of agriculture students in the

schools.

Table 4.3: Agriculture Studentsd Popul at |

Descriptive Statistics

N Lowest Highest Mean Std. Deviation
Form one 106 5 290 57 42.31
Form two 107 8 119 42 22.40
Form three 105 4 95 32 17.58
Form four 106 1 100 29 19.37

It was observed that on average, form one classes in the county had 57 students with
a standard deviation of 42.31, form twadhan average of 42 students with a
standard deviation of 22.40, form three had an average of 32 students with a standard

deviation of 17.58, whereas form four had an average of 29 students with standard
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deviation of 19.37 students. There was a form oasscWith a high number of 290
students while another had as low as 5 students. The form two with the highest
number had 119 students and the lowest had 8 students while the form three with the
highest estimated number of agriculture students had 95 antbwlest had 4
students. The average number of students was necessary to deduce how possible each
teaching approach would have been applied for effective skills development. This is

in regard to resource allocation and the proportion of students that tvaudder the

developed skills to the food industry at each level of learning.

4.3.2.1: Preparedness for Learning Agriculture

The researcher further sought to establish from the agriculture students the level of
preparedness for learning agriculture asulject in secondary school. A good

number of students mentioned that they had heard that agriculture is a practical
subject. Others mentioned that it is easy to understand while some mentioned that to
them, agriculture was a booster subject. However, astadents had no knowledge
about agriculture as a subject at second:
no idea of agriculture in secondary school because it is not done in primary school.
(From a Form One student ) ydbdsin, Bhe toldcheita b o u't
is the easiest subjectél intend to be an
of preparedness of students to do agriculture was necessary because the researcher
could infer the level of motivation to enrol for agricukurKnowledge about
agriculture as a subject would give the agriculture teacher an idea of the best
approach to orient the learners into the subject especially on areas related to

improved food security.

4.3.2.2: Expectation from Learning Agriculture

Whenasked about their expectation after learning agriculture, 320(85%) of the 376
students who patrticipated in the study mentioned the career paths they would venture
i nt o. (From a form four student) Al am |
anotherf or m f our student) Al i ntend to bec
researcher deduced that many students who had selected agriculture as one of their
subjects were ambitious enough to venture into agricultural related careers. Such
careers would enable thetm be more productive in the society and in particular, to
improve food security.
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4.3.2.3: Guidance on Selection of Agriculture as an Elective Subject

The form threes and form fours were asked to mention the resources or people they
relied upon for guidase when they chose agriculture among other elective subjects.
(From a form three student) Al made my p
gui dance. 0 (From a form four student)
optional subjects to do at form #a, | could perform well in agriculture hence |

knew | would do it at form three. o0 The Kk
the studentsd decision. The researcher a
the teacher and the student so thatlatier could make an informed decision when
choosing the area of specialization. Such guidance has an implication on the pathway

to engage in future careers. Those related to agriculture would ultimately lead to

improved food security.

4. 3.3: Pdatentsd Bio
The study sought to find out the categories of parents who participated in the

research. This was based on their area of residence as presented in Figure 4.4.

Urban, 7.1%
SubUrban,
00000000 15.5%
W \W('t'(T{'('#’t.t)t’til’l'l
Rural, 77.39
n =322
Figure 4. 4: Parent sd Area of Residence

A total of 249(77.3%) parestthat responded to this question lived in rural areas,
50(15.5%) in sulurban areas whereas 23(7.1%) of them reported that they lived in
urban areas. It is clear that most of the parents of the students taking agriculture lived
in rural areas where thepmuld be reasonable pieces of land where they practised
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what was learnt in class. This finding is in agreement with that of Osongo (2014)

who highlighted

t hat

K e n y’afowkich 66,916 kfh a n d

is arable land with majority of theepple living here. Furthddjoroge and Orodho

(2014) indicate that the rural poor are the majority and have mainly remained in

traditional agriculture. Theesearcher further investigated the proportion of parents

that had grown up in the farm. This is presented as Figure 4.5.

No, 6.5%

iy AR
\ H“(“”” )‘I‘I‘I‘i'

i

Yes, 93.5%

n= 323

Figure 4.5: Proportion of Parents who Grew up in the Farm

A total of 302(93.5%) parents reported that indeed they werggbtaip in the farm

whereas only 6.5% grew up in urban areas. This indicates that quite a large number

of parents were interacting with their children in the farms as they practised what

they had learnt in school. Such parents therefore stood a betteddmjudge how

well the skills were being applied for food security.

The study further sought to find out whether the same parents had attended a

secondary school that offered agriculture as a subject. Their responses are as shown

in Figure 4.6.
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Yes, 74.5%

n=318

Figure 4. 6: Parentsd Attendance of Secon
Classes

The study observed that a total of 237(74.5%) parents had attended secondary
schools that offered agriculture classes with only a very small proportion of
81(25.5%) parestreporting that the secondary schools they attended did not offer
agriculture classes. This implies that majority of the parents had an idea on what
agriculture entailed. Such parents could further tell how the skills developed on their
children could beapplied for food security. This therefore would have translated to

what they would have expected from their own children.

4.4: Agricultural Teaching Approaches Employed in Secondary Schools for

Food Security

The first objective sought to establish theiagtural teaching approaches employed

in secondary schools for food security. The study was guided by the following
research question: What agricultural teaching approaches are employed in secondary
schools for food security? The researcher first souglgt t eacher sdé6 opi ni

teaching approaches employed in secondary school.
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4. 4. 1: Agriculture Teachersd Opinions on

in Secondary Schools for Food Security

4.4.1.1: Percentage Weekly Use of each Teaching Approach Identified

The researcher first sought to invgate from the agriculture teachers the frequency
of weekly use of each teaching method identified. Table 4.4 shows the agriculture

teachersdé responses to this objective.

Table 4.4: Agriculture Teachers6é Opinion:
TeachingMethod Identified

Teaching method N %
Discussion 98 31.9%
Demonstration 79 25.7%
Lecture 65 21.2%
Problem solving 35 11.4%
Class projects 30 9.8%
Total Responses 307 100.0%

Table 4.4 indicates the number of respondents for d@eebhing method as
represented by 6éno. Cumul atively, 307 r
percentage weekly use of each teaching method was calculated. In a multiple
response question i.e. a question with more than one answer, the number of
resporses is the one used to calculate the percentage response (Eugene, 2020) as in
the case of Table 4.4.

A total of 98(31.9%) of teachers termed discussion as the most common teaching
method used followed by demonstration 79(25.7%) whereas lecturing 65(21.2%)
came in third. Other methods used were problem solving 35(11.4%) and class
projects 30(9.8%). Discussion, demonstration and lecture methods were commonly
used in teaching agriculture classes. This implies that the teacher had a higher control
of the classHowever, learners were not frequently exposed to problem solving and
class projects. These two are better in developing agricultural skills which would be

necessary for food security. Relating the responses on Table 4.4, approaches that
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have the abilityd develop skills for food security are ranked last in their usage in
schools. This implies that practical agriculture is theoretically taught.

4.4.1.2: Percentage Length of Time Spent with the Students under each of the
Method Identified

The researcher ftiver sought to find out the percentage length of time spent with the
students under each of the methods identified. The descriptive statistics in Table 4.5
shows the average percentage of time each approach took in teaching agriculture in a

week.

Table 4.5: Percentage Weekly Length of Time Spent on each of the Methods
Employed

Teaching Method N Lowest Highest% Mean%  Std. Deviation
%

Lecturing agriculture 84  0.50 80.00 36.0% 21.1

Discussion 101 10.00 90.00 33.7% 16.4
Demonstration 93 3.00 69.00 25.3% 14.3
Problem solving 54 2.00 50.00 20.9% 11.0
Class projects 56 0.50 50.00 14.8% 9.9
Total Responses 388

The results from Table 4.5 were from a multiple response question resulting into a
cumulative number of answers totallitgy 388. The statistics on Table 4.5 reveals
that lecturing agriculture (36.0% equivalent to 43.2 minutes in form one and two and
57.6 minutes in form three and four classes) took the largest percentage of the
allocated time for teaching agriculture follogvéoy discussion at 33.7% (40.44
minutes in form one and two and 53.92 in form three and four). Demonstration came
in third at 25.3% (30.36 minutes in form one and two and 40.48 minutes in form
three and four) whereas problem solving was fourth at 20.9%8§2binutes in form

one and two and 33.44 minutes in form three and four classes. It is worth noting that
class projects were given the least time (14.8%, equivalent to 17.76 in form one and
two classes and 23.68 minutes in form three and four classesfuglents ought to

carry out more projects and practical so as to put into practice what they have learnt
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in class. In this case therefore, problem solving and projects were both less
frequently employed and also given least time among all other methimdscduld
be associated the minimal time available for teaching agriculture in the general

school time table. One of the agriculture teachers made a comment on the same:

AMwal i mu (teacher), you also know
double lessons liketoher sci enceséwhen do, I
unless | create my own time or inconvenience other subject teachers?

We even do not have an agriculture laboratory. | mainly demonstrate,

use photographs or at | east organi .

It was observedhat some schools allocated lecturing of agriculture as high as 80%
of allocated teaching time, others allocated discussion as high as 90% of the
allocated time, the highest time that was allocated for demonstration was 69% while
class projects and problesolving had each an allocation of 50% of the teaching
time. This implies that practical agriculture was least done and much time was spent
on the theory work. Developing agricultural skills for food security requires hands
orttraining as outlined by the dnpetence Based Curriculum which would be
possible through class projects and problem solving approaches.

4.4.1.3: Relative Amount of Time Spent on various Class Activities in an Ideal

Forty Minutes Agriculture Lesson

The study further sought to find ailite amount of time spent on each of the teaching
activity applied in a 40 minutes class. Table 4.6 shows the relative amount of time

spent in various class activities in an ideal forty minutes lesson.
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Table 4.6: Relative Amount of Time Spent on various Clss Activities in an

Ideal Forty Minutes Agriculture Lesson

Activity N  Lowest Highest % Std.
Mean Deviation
Teacher explaining to the whole cla: 108 10.00 80.00 35.2 16.9
Teachers giving notes 104 4.00 80.00 215 139
Whole class discussion 105 5.00 50.00 174 10.3
Students making their own notes 101 1.00 40.00 148 75
Students doing practical activities 100 1.00 40.00 15.2 8.8

small groups

The study revealed that teachers explaining to the whole class took the highest
percentage (35.2%) whick equivalent to 14.08 minutes on average of the ideal 40
minutes set for teaching agriculture followed by teachers giving notes that took
21.5% equivalent to 8.6 minutes. Whole class discussion took 17.4% of the ideal 40
minutes which is equivalent to 6.96hereas students doing practical activities in
small groups took 15.2% which is equivalent to 6.08 minutes. Finally, students

making their own notes took the least percentage of the assigned 40 minutes for

teaching agriculture (14.8%) equivalent to 5.9BRutes.

The statistics on Table 4.6 implies that teaching agriculture is mainly tecahteed

than student centred. Teachers did a lot in giving notes and explaining than students
discovering and participating in practical activities. This could bébated to the

wide agriculture syllabus that needs to be covered within the stipulated time of three

(407 minutes) lessons a week in form one and two and four (40 minutes) lessons in

form three and four classes.

4. 4. 2: Student s6 Opal fieachimgsAppooaches BneployAdy r i ¢ u |

for Food Security

The researcher was further
approaches they felt that their teachers were employing with the aim of developing

skills in them for food security. Thenformation was audio recorded and then

transcribed into themes for analysis.
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4.4.2.1: School Projects

Some schools were reported to have been rearing fish, cattle, pigs and poultry.
However, as reported by the students, much of the work was left techuml
grounds men to manage the enterprises. This could be attributed to inadequate time
allocated to cover the entire agriculture syllabus. Hence, students could not
effectively participate in the management practices. Others reported that students had

Young Farmersd6 Clubs from where they <cou

student had this to say. AOur school has
to | earn nursery practices and are manag
studenthad this to say. AWe rarely have <cl a:
small; as a result, only the form fours

4.4.2.2: Tours and Field Trips

Further, some students reported that their schools had sometimes ath@nedo

attend shows and incorporated field trips in teaching agriculture. A good number of
students reported that their schools sometimes gave time for exploration and outside

|l earning. This was reported by a onorm fo
field trip around the school and to the neighbouring counties. We have learnt
machine mil king, silage preparationeée | |
application after school . 0 Another form
students in ouschool go for tours at form three and form four. Our teacher told us

by then, we shal/l have covered a good nul

4.4.2.3: Demonstration Method

Some students reported that their teachers used demonstration method. However, the
research finding for this study revealed that such demonstrations were mainly
carried out by facilitators during field trip and tours. In this regard, students who

were not taken out on field trips had no demonstration going on. Those that had
demonstrations in schooat a few livestock, farm tools and equipment as well as an
operati onal school farm as mentioned by
fenced demonstration garden from where we practise nursery practices. Also, it has a
traditional model granary fromlvere we learn post ar ve st practices &

Anot her form four student had this to re
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grow vegetables through irrigation and we are also shown how to pinch them. |
would like to do such a farming systematec hoo!l i f [ 6l 1 have ca

4.4.2.4: Discussion Method

A number of students in their groups mentioned that their agriculture teachers gave
them discussion questions which developed their theoretical approach to answering
questions related to food sedyri In addition, participation in agriculture
symposiums gave them opportunities to interact and blend ideas learnt with students
from other schools not only for the examination but also for observation progress in

their school farms.

4. 4. 3: St iodseon $peaific Appraaches that may help them Develop

more Skills for Food Security

The researcher further sought to find out from the students the approaches that
needed to be incorporated in learning agriculture for them to develop more skills for
sust@nable food production at home. Students were individually asked to highlight
the most preferred approach from a handout labelled B. This was based on three
themes that the researcher used to guide students to make selection on the choices
that were rela@ to internship programmes, invitation of technical experts and
increased practical sessions. Their suggestions were recorded and they are shown on
Table 4.7.

Table 4.7: Studentsod Views on Specific A
more Skills for Food Security

Approach N %

Students should be attending internships for at least two wee 158 42.0%
agriculture based institutions

Greater commitment involving technical experts from agricult 129 34.2%
institutions

Increased instructional practic sessions through creation 89 23.8%

adequate time aimed at food security

N 376 100.0%
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4.4.3.1: Attendance of Internship Programmes

A total of 158(42.0%) students recorded attendance of internship as the most critical
approach. They felt that stants should be attending internships for at least two
weeks in an agriculturbased institution to give them the required exposure and
experience of the real world. This would not only prepare them for jobs in future but
also help them continually develgkills for food security while in school; this

would be equivalent to ejob-training.

4.4.3.2: Invitation of Technical Experts

A total of 129 (34.2%) students felt thategter commitment in involving technical
experts from agricultural institutions wagcessary in schools as this would in turn

add more and new skills to the students.

4.4.3.3: Increased Practical Sessions

Finally, 89(23.8%) the students listed increased instructional sessions through
creation of adequate time for practical agricultasethe third critical approach for
success in agriculture aimed at food sec
was the opinion that more time was needed for practical sessions -gegtin

learning. Majority of the work covered theoretically thgbulectures and giving

notes would translate into problem solving and class projects paving way for more

skills development for food security in secondary schools.

In regard to the research findings of the first objective, different teachers use
differentmethods depending on the availability of facilities and resources as per the
status of the institution. The commonly used methods are the lecture method and
class discussions which have little contribution to skills development for food
security. These fidings are in agreement with those of other resear¢Beesvers &
Graham, 2012; Umar, 2012; Charlton, 2006; Mwiria, 20020 indicate that
teachers in most cases use lecture method in a programme they are supposed to use
practices and that the method i®shapplicable to students in higher institutions.
The only advantage of lecture is the ability to get a huge amount of information to a
lot of people within a short amount of timdgrar, 2012) Lecture method has been
noted to be the least effective ofl &aching methods. In many cases, lectures

contain no form of interaction from the trainer to the trainee and can be quite boring.
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Di scussion met hod I S highly effective i
retention than the conventional lecture methioeince, needs to be integrated with

other teaching approaches. This is in tandem with findings by Falode, Adewale,
llobeneke and Robinson (2015) who stated that using discussions as a primary
teaching method allows for stimulation of critical thinkingeduent questions,

whether asked by the teacher or by the students, provide a means of measuring

learning and exploring #depth the key concepts of the subject.

Class projects, field trips and tours as well as demonstration methods were not
commonly usedin agriculture classes yet they are highly ranked in skills
development for food security. The inadequate inclusion of these approaches to
teaching and learning of agriculture was linked to inadequate time to cover the whole
syllabus and lack of doubledsons on the school timetables for practical work. In
agreement with these findings are those of Daluba (2013) in that demonstration
met hod increases the studentsodé interest

high achievement rate.

The project mdtod aligns with constructivism and its central precept that learners
construct knowledge based on their experiences (Von Glasersfeld, 1995). The project
method concurs with experiential learning theory, which asserts that learning occurs
as a result of exgiences held by the learner (Roberts, 2006; Kolb, 1984). This
approach of teaching significantly hel ps
acquisition and technical competency which can be incorporated into food security
aspects. This finding agreevell with the view of Meece, Anderman and Anderman
(2006) that project method of teaching creates the learning environment which
provides handson experiences for students and it enables them to better understand
and acquire the requisite knowledge asldlls. Since financial constraints could
hinder the establishment of projects in schools, Maiga (2016) suggests the need to
establish common demonstration farms to expose the young people to the

agricultural activities.

Problem solving method was raredmployed despite is potential to solve problems
around the school and the neighbouring community. Students were not very

conversant with this method. It is also worth noting thet review of literature
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indicated that digital learning through the usedelvices like computers, mobile
technology and videos is a technological teaching approach. However, it was not
mentioned as a teaching method that was being incorporated in the learning of
agriculture. This leaves a research gap on the role of the machaology in
secondary school agriculture for enhanced food security. The integration of digital
learning mainly focuses on higher education. Therefore, another research gap this
study recommended for further research is the extent to which digital lgaasin
pedagogy has been integrated into teaching secondary school agriculture. This is
because the related literature indicates that the mobile technology is a friendly
support tool for teachers to develop their classes, generate an environment of
interacton, cooperation and collaboration between them and the learners (Kurt,
2020). The integration of the social media based learning tools in the curriculum
such as mobile learning can help the teachers to design the instructional system
according to the changy needs of learners or society at large such as the food

security agenda (Kurt, 2020; Troussas et al., 2020; Krouska, et al., 2019).

4.5: Effect of the Agricultural Teaching Approaches on Skills Development for

Food Security

The second objective sought establish the effect of the agricultural teaching
approaches employed in secondary schools on skills development for food security.
Both the agriculture teachersé views and
objective. The analysis was done tist the hypothesis that agriculture teaching

approaches have an effect on skills development for food security.

Ho: Agriculture teaching approaches do not have any statistically significant effect

on skills development for food security.

Hi: Agriculture teaching approaches have a statistically significant effect on skills

development for food security.

4. 5. 1: Teachersé Opi nions on t he Ef f e

Approaches on Skills Development for Food Security

The researcher asked thgricultureteachers to rank the teaching approaches they
employed based on their importance in developing skills for food security. The

results are presented on Tabl8.

82



Table 4.8: Teachers6é6 Views on the | mport

Approaches Employed in Deeloping Skills for Food Security

Most Least
. Important
important important
N n % n % n %
Lecture 108 16 148% 31 287% 61 56.5%

Problem
. . 106 54 509% 36 34.0% 16 15.1%
solving/discovery

Class project 107 56 523% 31 29.0% 20 18.7%
Demonstratia 108 50 46.3% 49 454% 9 8.3%
Discussion 107 40 37.4% 58 542% 9 8.4%

It was observed that 56(52.3%) of the agriculture teachers felt that incorporation of
class projects was the most important agricultural teaching approach that developed
skills for food security followed closely by problem solving as reported by
54(50.9%) of the teachers. A total of 50(46.3%) teachers felt that demonstration
ranked third in developing skills for food security. A total of 58(54.2%) agriculture
teachers said that stiussion method was important in developing skills for food
security. It is worth noting that 61(56.5%) teachers felt that lecturing was the least
important teaching approach that developed skills for food security. This implies that
more emphasis shouldelput on class projects and problem solving as they were

seen to contribute greatly to skills development for food security.

Relating the responses on Table 4.8 to those on Table 4.4, teaching approaches that
have the ability to develop skills for foodcseity are ranked last in their usage in
schools. This implies that practical agriculture is theoretically taught in lectures
contributing very little to skills development for food security. This argument is in
agreement with a study ansford, Yuan, Kwsi, Abbey, Liu and Kumi (201@hat
Agricultural Science teachers in the senior high school feel more comfortable using
the lecture method of teaching than the other methods of teaching.
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4.5.2: Studentsd6 Opinions on trbaeheskoh f ect
Skills Development for Food Security

The study further established the studen
teachers were employing with the aim of developing skills in them for food security.

The information was audio recordeddathen transcribed into two themes for
analysis. These were the effect of the teaching approaches employed for skills

development and the role of the skills developed for food security.

4.5.2.1: Effect of the Teaching Approaches Employed for Skills Devg@ment

Class projects were reported to be the most important in developing skills for food
security. Such projects included aquaculture, cattle, pigs and poultry farming.
However, much work was left to the school grounds men to manage the enterprises
leavng very Ilittle opportunity for the stu
t heir schools <carried out projects thr ol
students opportunities to practice agric
was allecated five trees to manage for two dry seasons. Today we enjoy the cool
breeze from these trees whereas some branches are fed to the school goats after
pruning.o (From a form four student . A
teacher guided us on lakdng seed dormancy on mangoes. She allowed us to carry a

third of the grafted seedlings. Today my

Demonstration was ranked second as a method that developed skills for food
security. This was carried out in théhsol farms, agricultural shows and field trips.
Class discussion and lecturing were ranked last respectively in contributing to skills
development for food security. However, all students in their groups mentioned that
these were the most common methodstezching that were applied by their
teachers. One student supported this in a statement:

~

Al n our school , t wo student s i n prep
Engineering Fair (KSEF) demonstrated how to make syrup to trap flies that
destroy mangoes atdllowering stage. | believe | can do the same if | become a

mango farmer. 0

The studentsd opinions imply that though

practical agriculture for skills development, other factors hindered them from
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meeting this ojective. These included inadequate time for teaching and learning as

we | | as the facilities in their school s.
those of their teachers in ranking the teaching approaches in accordance with their
ability to developskills for food security. However, none of the students recognized
problem solving as a method that was being applied in their schools. This finding
agrees with that of Olowa (2009) that cognitive or abstract learners may not

recognize problems as such wh@esented to them.

4.5.2.2: Role of the Skills Developed for Food Security

The researcher further sought to know the role of the skills the students gained from

the teaching methods they had mentioned as appropriate for food security. Most of
the studats mentioned that the agricultural skills developed from class projects
could be used to earn income which could further be used to produce or buy food. An
example of such a statement was from a f

fenceourfarmsat prevent | arge animals from i nvac

A number of students also mentioned that they had a chance to meet experts who
taught them some technical skills in agriculture like machine milking and seed
inoculation as well as dressing. One studerd #aat he had learnt of the many
challenges facing agriculture and how to solve them. For instance, podrapesst
practices such as storage problems which have always made farmers incur losses on

their harvest leaving them food insecure.

AMy grhedsmot granary has always been a
taught the qualities of a good food store, | made rat guards and sealed all the

hol es. For a year we have not seen r at

A number of students further mentioned that the skdl$ imade them more creative

and innovative. For instance, some could grow vegetables in guinea bags, banana
pseudo stems and roof gutters where land was minimal making them food secure.
Quite a number of students in their groups affirmed that doing agmewtactically
improved their memory and critical thinking. In addition, as mentioned by some
students, practical sessions were locally organized by teachers especially during the

weekends.
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4. 5. 3: Teachersdéo Opinions on ppréaenesiEd f e ct
Skills Development for Food Security

The researcher further rated the teache
teaching approaches to skills development for food security. This is presented on
Table 4.9.

Tabl e 4. 9: T e Bfledt d eash®f the Teachiag Approaches to
Skills Development for Food Security

Teaching Approach N Mean Std. Std. Error
Deviation Mean
Lecture 108  2.4167 73783 .07100
Problem solving/discovery 106 1.6415 73275 07117
Class project 107 1.663 77635 .07505
Demonstration 108 2.3796 .63713 .06131
Discussion 107  2.2897 .61444 .05940

In reference to the descriptive statistics on Table 4.9, with the entire mean between
1.5 and 2.4, it can be deduced that the agricultural teaching approacpleyesl

moderately contributed to development of skills for food security.

4.5.4: One Sample-ttest

Since the mean were different, a one sampledt was carried out to investigate
whether this difference in mean was statistically significant orTrios. was based on
the tdistribution and presented as Table 4.10.

86



Table 4.10: OneSample ttest

Test Value =0
T Df  Sig. Mean 9