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Abstract: The study explored the potentials for the utilization of greenhouse technologies as school gardens in 

Senior High Schools in Ghana: the role of educational leaders. The study employed the descriptive survey design 

with mixed-method approach. Multistage and convenience sampling techniques were used to sampled schools 

offering agriculture science as a programme and agriculture science teachers. A total of 100Agricultural science 

teachers were used as respondents for study. Open-ended and closed-ended questionnaire were used to collect data 

from the respondents. Descriptive statistics including mean and standard deviations were also used to analyze and 

present the data. It has been revealed that greenhouse technology can be a replacement of school garden in SHS 

in Ghana, the results further revealed that a policy document is needed for effective utilization of greenhouse as a 

school garden in SHS in Ghana. Based on the findings of the study it was recommended that it has been 

recommended that a policy document should be put in place for greenhouse to be effectively used as a garden in 

SHS since schools will not have enough land for garden in the future.  It was also recommended that the current 

educational system should be reviewed to allow technology implement and sustenance in teaching agriculture 

science in Senior High Schools. 
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I. Introduction 

Clean, sustainable production technology is necessary to decouple projected increases in production to feed a 

growing population from environmental degradation (Mwalupaso et al., 2019). Benke and Tomkins (2017) stated 

that clean technological innovations such as hydroponics, aeroponics, vertical farming, and other controlled 

environment agricultural production techniques like greenhouse farming can enhance productivity, ensure 

environmental sustainability, and tackle present production-related challenges.  

Greenhouse farming greatly lowers the effects of biotic and abiotic stressors such as climate, weeds, pests, and 

diseases as compared to open field farming. It also increases the efficiency of resource (water, energy, and nutrient) 

utilization. Furthermore, compared to open field farming, greenhouse culture yields have been found to be higher 

while requiring less space (Kanwar, 2011). There is, however, little indication of a continental plan for 

implementing such cutting-edge technologies. One of the biggest regional agricultural policies and initiatives, the 
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Comprehensive African Agricultural Development Programme (CAADP) (NEPAD, 2003), does not adequately 

address the importance of greenhouses or offer adoption strategies. 

 As more greenhouses are used for farming, the effects of extreme climatic occurrences (such as floods and 

droughts) on agricultural output will be reduced. Additionally, it will guarantee year-round agriculture, 

overcoming seasonality issues that make growing in the dry season extremely difficult or impossible. Furthermore, 

the extensive application of greenhouse technology will contribute to the accomplishment of several Sustainable 

Development Goals (SDGs). While effective water use in a controlled environment will help achieve SDG 6 

(clean water and sanitation) and lessen the impact of extreme weather events on production (SDG 13), 

greenhouses' relatively high productivity will help achieve SDG 2 (no hunger), and little to no use of pesticides 

and fertilizers will help achieve SDG 3 (good health and well-being). Greenhouse technology offers a great 

alternative to job and income generation for a young population as traditional agricultural methods (for instance, 

open fields) become less and less enticing to young people. The achievement of SDGs 1 (no poverty), 5 (gender 

equality), 8 (decent work and economic growth), and 11 (sustainable cities) would therefore be significantly aided 

by increased adoption of new industrial technology. Wang et al. (2021), for instance, investigated how 

organizational support, norm, and learning positively influence the adoption of environmentally friendly 

technology, in this case greenhouse farming. 

II. Problem Statement 

Danso-Abbeam and Baiyegunhi (2020), revealed that agriculture employs more than 50% of Ghana's labor force, 

contributes around 22% of the country's GDP, and meets more than 70% of the nation's food demands. This makes 

agriculture a significant source of income for the rural poor. Despite agriculture immense potential, it is still 

entrusted to the old or illiterate youth (Njeru, 2017).  

The agriculture industry is facing a number of challenges on a global scale, including urbanization, drought, 

temperature increases, and scarcity of water. Due to global movement from rural to urban areas, new industrial 

zones, and rapid economic One of the main causes of agricultural land being converted into built-up areas is 

urbanization and expansion. From 2.5 billion in 1950, the world's population has been steadily growing (Al-

Thawwad, 2008; Chandio and Shirazi, 2022). 

A number of variables, such as climate change and fluctuation, unsustainable management methods, a lack of 

available land, and complicated land tenure arrangements, place restrictions on Ghana's agricultural sector. The 

majority of Ghana's agriculture is rainfed and conducted in open fields, making it extremely susceptible to climate 

change. Adeosun et al. (2020) indicates that if e-learning can be adopted as a method of instructing the course in 

our various schools and Agricultural training centers, problems with teaching Agricultural education, such as 

insufficient the financial implications of setting up practical farms for students' education without making money 

from such facilities, as well as the availability of land for practical agriculture, should be better addressed. In 

Ghana, rain-fed agriculture predominates, which makes it very exposed to disease-causing organisms, climate 

change, and fluctuation. Benke and Tomkins (2017) discovered that greenhouse agriculture is less affected by 

pest, diseases, weeds and climate among other stresses, which can lower food quality and ultimately lead to food 

poisoning, than open field production. 

In order to help accomplish SDG 15 (life on land), the small amount of land needed for greenhouse technology is 

expected to lessen issues of deforestation, loss of biodiversity, land deficiencies, and degradation. The productivity 

of agriculture is further hampered by land scarcity (which results from rising population expansion and rivalry for 

varied land usages) and complicated land tenure arrangements. For instance, urban and peri-urban agriculture is 

being quickly replaced by rapid urbanization, with most sites being acquired by real estate developers for 

commercial and residential use, which are thought to be more profitable than farming (Ayambire et al., 2019). The 

predominance of unsustainable management techniques, such as the management of soil and water and the 

development of farmland into forested regions, has an impact on production as well. Complex land tenure 
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arrangements restrict availability of land for modernizing agriculture as well (Kansanga et al., 2018), which may 

also cause inter communal disputes and emigration to urban areas (Kuusaana and Bukari, 2015). 

In order to redefine the mission, vision, and goals of the educational system in the twenty-first century, Okilwa 

and Barnett (2017) found that school leadership is essential (Naidoo and Petersen, 2015). The development and 

prosperity of institutions depend on the leadership philosophies employed. It is imperative to revive educational 

movements in order to stay current (Ucar and Dalgic, 2021). Despite the numerous contributions agriculture makes 

to Ghana's economy, enrollment in agricultural studies has been dropping at the secondary and post-secondary 

educational levels. This regrettable condition resulted from the false belief that farming is not academic and that 

young people who become farmers after finishing school are failures in life (Twumasi et al., 2019).   

It is on the basis of this that the researcher wants to look into this issue because researcher believe that innovative 

and modern farming systems, like greenhouses, can effectively replace school gardening programs and correct the 

misconceptions that students have about agriculture education and farming. 

Research Objectives 

The objectives of the study seek to:  

 

1. Examine the policies governing the utilization and management of greenhouses as school garden in SHS 

in Ghana. 

2. Determine the potentials of greenhouses as sustainable food source in SHS in Ghana  

3. Explore the role of educational leaders in utilizing greenhouses as innovation for teaching Agriculture 

science in SHS in Ghana.  

Research questions  

1. What policies and management strategies influence the utilization of greenhouses in SHS school gardens 

in Ghana? 

2. What are the potentials contributions of green houses to food production and sustainability in Ghana? 

3. How does educational leaders influence the adoption and integration of greenhouses as an innovative 

teaching tool in Agriculture in SHS in Ghana? 

III. Literature   Review 

The Need for Greenhouse Innovation Technology 

Greenhouse technology has been promoted and has redefined the production of vegetables like tomatoes, sweet 

peppers, cucumbers, and lettuce in particular among young people.  In Africa, especially Ghana, controlled 

environment agriculture (CEA) is widely used to control pests and diseases, combat drought, ensure year-round 

farming, and improve vegetable output and quality (Antwi-Boasiako, 2021). Additionally, there is a boost in the 

stability and security of vegetables because the external conditions have little to no impact on the vegetables 

planted, lowering production risks and increasing revenues. Youth find farming appealing because of controlled 

environment agriculture (CEA). For example, controlled environment agriculture (CEA) has resulted in the 

establishment of the Youth in Greenhouse Enterprise Project (YuGEP) between Agri-Impact Consult (AIC) and 

the Ghana EXIM Bank to encourage investment in greenhouse vegetable production in order to decrease imports 

from neighbors like Burkina Faso and to create jobs for Ghanaians (Antwi-Boasiako, 2021). Greenhouse 

technology (GT) is already being used in nations including the Netherlands, Canada, America, China, Japan, and 

Egypt, and Ghana is open to businesses who want to capitalize on it.  A number of variables, such as climate 

change and fluctuation, unsustainable management methods, a lack of available land, and complicated land tenure 

arrangements, place restrictions on Ghana's agricultural sector. The majority of Ghana's agriculture is rainfed and 

conducted in open fields, making it extremely vulnerable to climate change.  
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Benke and Tomkins (2017) discovered that controlled environment agriculture (CEA) has the ability to solve 

current problems and hasten Ghana's sustainable growth. The Paris Agreement, Agenda 2030, and 2063 are just a 

few examples of the regional and international agreements Ghana has signed that provide a vehicle for funding 

the adoption and promotion of clean and sustainable production technology. Agriculture and food security, one of 

six sectors covered by the adaptation goals in its Nationally Determined Contributions (NDCs), is a sector where 

clean and low-carbon production methods, like greenhouse technology, can be promoted to have positive effects 

on the economy, society, and the environment. Since growing takes place in a controlled environment, increased 

adoption of greenhouses will reduce the influence of extreme climatic events (for instance, floods and droughts) 

on agricultural production. Additionally, it will guarantee year-round agriculture, overcoming seasonality issues 

that make growing in the dry season extremely difficult or impossible. 

 

Adoption of Greenhouse Innovation Technology in Ghana  

Food and Agriculture Sector Development Policy FASDEP I (2002) sought to modernize Ghana's agriculture, the 

Food and Agriculture Sector Development Policy (FASDEP II, 2007) was developed and builds on the knowledge 

gained from putting FASDEP I into practice, placing particular focus on environmental sustainability and the use 

of science and technology. It highlights the crucial role played by the private sector and initiatives made to increase 

productivity in the value chains for commodities. FASDEP II, (2007) "is a modernized agriculture culminating in 

a structurally transformed economy and evident in food security, employment opportunities, and reduced poverty" 

(MoFA, 2007; p. 20) is the national objective for the food and agriculture sector. 

 

Theoretical Frameworks of Garden-based Learning 

Theories of experiential in education and intelligence, and theories explaining the advantages of integrated 

curricula could all contribute to a scientific investigation into why gardens are a helpful setting for learning. 

Experiential Learning Theory in the view of (Baker, Jensen, & Kolb, 2002) provides a holistic model of the 

learning procedure and a multi-linear model of adult development. In other words, this is an all-inclusive model 

of adult among learning that intends to clarify the complexities of and differences between adult students within 

a single framework. Experience is the focus of this theory, which serves as the core driving force in knowledge, 

as knowledge is constructed through the transformative reflection n on one's experience (Baker, Jensen, & Kolb, 

2002). A process called experiential education uses first-hand encounters to build knowledge, skill, and value. 

Kolb's experiential learning model (Kolb, 1975 in Weatherford & Weatherford, 1987) states that direct experience 

results in observations and reflections. In turn, these lead to the development of abstract concepts, their 

generalizations, and the ability to evaluate their applications in novel contexts. The significance of experience and 

its function in the learning process is emphasized by the Experiential Learning Theory (ELT) (Kolb, 1984). 

Additionally, it employs experience to highlight how it differs significantly from behavioral learning theory and 

cognitive learning theory, which place a strong emphasis on cognition. These theories “ignores the possible role 

of subjective experience in the learning process” (Cherry, 2019), while, as Kolb (1984) attests, “learning is the 

process whereby knowledge is created through the transformation of experience”  

 

 

 

 

 

 

 

 

 

 

 

Model of Theory of Experiential Learning (ELT) 

 The model of ELT (see Figure 2) shows the process and sequence of experiential learning with its concepts, 

constructs, and proposition. These components are briefly explained below 
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Figure 1: Model of Experiential Learning Theory (Kolb, 1984). 

Diffusion of Innovations Theory (DOI) 

When examining the use of technology in higher education and educational settings, Rogers' diffusion of 

innovations theory makes the most sense (Medlin, 2001; Parisot, 1995). Since technological advances are actually 

a major component of diffusion research, Rogers (2003) frequently used the terms "technology" and "innovation" 

interchangeably. According to Rogers (2003), "a technology is a design for instrumental action that lessens the 

uncertainty in the cause-and-effect relationships involved in achieving a desired outcome" (p. 13). There are two 

components to it: software and hardware. Software is “the information base for the tool,” but hardware is “the tool 

that embodies the technology in the form of a material or physical object” (Rogers, 2003, p. 259). The adoption 

rate of software is quite gradual due to its low level of observability as a technological innovation. 

The adoption rate of software is quite gradual due to its low level of observability as a technological innovation. 

 These phases normally occur one after the other in a time-ordered way. This procedure is demonstrated in 
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Figure 2: A Model of Five Stages in the Innovation-Decision Process 

(Source: Diffusion of Innovations, Fifth Edition by Everett M. Rogers. Copyright (c) 2003 by The Free Press. 

Reprinted with permission of the Free Press: A Division of Simon & Schuster.)  

 

IV. Methodology 

Research design 

The study employed a descriptive research design. Best and Kahn (1998) explained that descriptive research 

focuses on the relationships or conditions that already exist, such as identifying the types of trends, practices, and 

attitudes that are prevalent, as well as opinions held and ongoing processes. 

Apuke (2017) indicated that quantitative approach uses particular statistical approaches to analyze and answer 

problems using numerical data.  

Rationale for the Design 

It is important to note that the goal of descriptive surveys is to collect data at a certain moment in time in order to 

characterize the nature of current conditions or to provide benchmarks by which current conditions can be 

measured (Creswell, 2012). Additionally, surveys can yield descriptive, inferential, and explanatory data that can 

be utilized to determine relationships between survey topics and item content (Cohen, Manion, & Morrison, 2007). 

Study Location 

The research was conducted in Ghana taken into consideration all the sixteen (16) regions.  

Ghana is a west African nation that lies on the Gulf of Guinea, a few degrees north of the Equator. A portion of 

the Greenwich Meridian also goes via Ghana. The majority of the coast is made up of low, sandy beaches that are 

dotted with numerous rivers and streams and bordered by plains and bush. There formerly was a belt of tropical 

rainforest that stretched northward from the coast, broken up by hills covered in dense forest and numerous 

streams and rivers. However, the most of the rainforest was destroyed in the 20th century, leaving only sporadic 

remnants, mostly in the southwest, some of which are protected. The region north of this belt is made up of grassy 

plains and savanna. It has a tropical climate. The north is hot and dry, the southwest is hot and humid, and the 

eastern coastal belt is warm and rather dry. Lake Volta, a vast artificial lake, spans through considerable areas of 

eastern Ghana. 
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Population 

Population is defined by Pilot and Hungler (1996) as the entire aggregation of cases that meet designated set of 

criteria.  In this particular study, all agricultural Science teachers in Senior High Schools in the sixteen regions of 

Ghana were targeted. However, these categories of teachers were considered for the reason that most often they 

are supposed to use the school gardens for academic activities.  

Sampling Technique and size for the study 

The process of choosing a number of groups of units by means of purposeful sampling aims to create results that, 

for the features that are already known statistically, are as near to the totality's average or proportion as possible 

(Thomas, 2022). 

purposive sampling techniques was used to sample schools perusing agriculture science programme as well as 

agriculture science teachers.  

Censuses sampling technique was used to sampled all agricultural science teachers in SHS in Ghana. However, 

the total population for the study comprises of Hundred (100) participants  

 

Research Instruments 

Research instruments are the tools for data collection, which include questionnaire, interview, observation and 

reading (Godfred, 2017). Open-ended and closed-ended questionnaire were used to collect data from the 

participants. Primary and secondary data were both utilized in this study. The primary data was obtained through 

the questionnaire. The aspect of the research instrument that utilized a four-point Likert scale, ranging from 1 

(Strongly Disagree) to 4 (Strongly Agree) measured the level of agreement with the various statements, with 

higher values indicating greater agreement. A mean value of 2.5 and above indicated that majority of participants 

agreed with a particular statement. In the process of coding the data, negatively worded items were reversed to 

ensure consistency in the analysis. This approach enabled the researcher to effectively assess attitudes, opinions, 

and beliefs related to the topic under study. 

Data collection procedures 

Data collection is the systematic process of obtaining and evaluating information on variables of interest in order 

to test hypotheses, evaluate results, and respond to research questions (Muhammad & Kabir, 2016). Data was 

collected through survey. Questionnaire was used to collect data on research question 1, 2 and 3.  

Data validity and reliability 

To validate the instrument, piloting was conducted on the instruments. 

Ethical Considerations 

The researcher took introductory latter from the dean of the faculty of education UDS, ethically, the mandate and 

consent were henceforth sort from all participant considered for the study.   

Data Analysis and reporting of Research results 

Data analysis is the systematic process of utilizing logical and/or statistical methods to evaluate, summarize, and 

explain data (Shamoo & Resnik 2009). Data gathered in the field was be double-checked to assure accuracy. 

Version 20 of the Statistical Package for Social Science (SPSS) software was used to code and analyze the raw 

data from the completed questionnaires. It should be noted that tables, percentages, and frequencies were utilized 

to examine the respondents' background data. Research question sought to emphasized on the policy and 

utilization mechanisms of greenhouses as school garden in Senior High Schools in Ghana, descriptive statistics 

such as mean and standard deviations were also used to analyses the data. The second research question also 

sought to determine the potentials of green houses as a food source for Senior high Schools in Ghana, descriptive 

statistics such as mean and standard deviations were used to analyze the data. The last research question sought 

to explore the role of educational leaders in the use green houses as innovation in teaching Agriculture in Senior 

High Schools in Ghana, descriptive statistics such as mean and standard deviations were used to analyze the data. 

V. Results and Discussion 
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1. Researcher Question 1: What policies and management strategies influence the utilization of 

greenhouses in SHS school gardens in Ghana? 

Table 1: Respondents’ knowledge on policies, management and strategies for utilization of green house  

S/N Items Yes 

F (%) 

No 

F (%) 

1 Respondent heard of greenhouse policy in his/her career 71 (71) 29 (29) 

2 Knowledge of any policy in the utilization of greenhouses in Ghana 17 (17) 83 (83) 

3 Knowledge of any policy on the utilization of school garden in 

Ghana 

17 (17) 83 (83) 

4 Greenhouse can be an effective mechanism of implementing 

school garden in Senior high schools in Ghana 

92 (92) 8 (8) 

5 Knowledge any Senior High School in Ghana that uses greenhouse 

technology as school garden 

7 (7) 93 (93) 

6 Policy is needed for the implementation of greenhouses in teaching 

in SHS as school garden in Ghana 

98 (98) 2 (2) 

N = 100, Source: field survey, 2024 

Table 1 shows 71 %of the respondents indicated that they have heard of greenhouse policy in their career. 

However, 92 % testified that greenhouse can be an effective mechanism of implementing school garden in Senior 

high schools. On the other hand, 98% of the respondents stated that a policy is needed for the implementation of 

greenhouses as agarden in SHS. 

Respondents indicated that they have heard of greenhouse policy in their career. It was further established that 

greenhouse can be an effective mechanism for school garden in Senior High schools. A policy is needed for the 

implementation of greenhouses as a garden. The responses of respondents that they have heard of greenhouse 

policy and somewhat agreed that a policy is needed in other for greenhouse to be used effectively as a garden in 

SHS is a clear indication that greenhouse technology will be widely supported in schools, greenhouse is 

extensively used as a school garden globally because of the changing trends with respect technology, it is captured 

in Roger innovation diffusion theory (2003) that awareness-knowledge represents the knowledge of the 

innovation’s existence. This type of knowledge can motivate the individual to learn more about the innovation 

and, eventually, to adopt it. Literature established that Daiz et al. (2018) indicated that organizations should be 

supported to effectively engage the school system to have meaningful policy discussions and attain administrative 

support, its inherent complexities may stymie that process. Technology globally is widely accepted as a 

resourceful means for delivering academic lessons. This finding is in line with the report of Rajender et al. (2017) 

and Samapika et al. (2020) stated that greenhouses are crucial to agriculture, horticulture, and botanical science. 

The typical modern greenhouse is an enclosed frame made of glass or plastic that is used to grow fruits, vegetables, 

flowers, and any other plants that need a controlled atmosphere to survive.  Although there are many various types 

of greenhouses, polyethylene or polyvinyl, fiberglass, plastic films, transparent, and translucent materials are 

frequently used as the cover materials. 

Table 2: Management strategies to influence utilization of greenhouse technology as school garden in SHS in 

Ghana 

S/N Items Mean Std. 

Deviation 
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1 Senior high school agriculture curricula be changed to reflect more 

experiential and technology driven learning 
3.6600 0.60670 

2 Senior high school agriculture curricula must be updated to reflect the 

agriculture sector's dynamic shift away from family-on-farm to market 

needs with the use of greenhouse technology 

3.6000 0.55048 

3 Greenhouse technology as a replacement of school garden will positively 

impact learners’ agriculture practical skills in Senior High Schools in 

Ghana 

3.4300 0.76877 

 Mean of means/SD 3.5633 0.64198 

Source: field survey, 2024 

Table 2 shows respondents’ views on utilization of greenhouse technology as a school garden in SHS. Respondents 

agreed to the statements “Senior High School agriculture curricula be changed to reflect more experiential and 

technology driven learning” (Mean = 3.66, Std. Dev = 0.60), additionally, respondents agreed with the statement 

“Senior High School agriculture curricula must be updated to reflect the agriculture sector's dynamic shift away 

from family-on-farm to market needs with the use of greenhouse technology’’ (Mean = 3.60, Std. Dev = 0.55),  

the respondents furthermore, agreed with the statement “Greenhouse technology as a replacement of school garden 

will positively impact learners’ agriculture practical skills in Senior High Schools in Ghana” (Mean = 3.40, Std. 

Dev = 0.76),   

Senior High School current agriculture science curriculum should be changed to reflect more experiential 

and technology driven learning. The responses that the current SHS agriculture science curriculum be changed to 

reflect experiential and technology driven learning is essential in this modern era because technology drives the 

world including delivering academic lessons in schools. The fourth industrial revolution demands experiential and 

technology driven learning in all fields including agriculture so the agriculture science curriculum need to review 

to reflect 21 century learning requirements of learners, this will make schools more relevant to society, this finding 

is in connection with the theoretical foundation which looked at the effectiveness of Experiential Learning Theory 

(ELT) in the learning process. When used in educational settings, ELT is most effective when teachers “take the 

students through the whole process in sequence.” (McLeod, 2017).  Similarly, Alkan (2016) added that because 

experiential learning encourages students to go through a process of experiencing, reflecting, thinking, and acting 

upon their own experiences, it can have a good impact on students' academic attainment and learning outcomes. 

Greenhouse technology as a replacement of garden will positively impact learners’ agriculture practical skills in 

Senior High Schools. Respondents assessed that greenhouse technology can be a substitute of garden in SHS and 

subsequently aid to impact learners’ skills in the field of practical’s is remarkable. Stakeholders in education 

should therefore support greenhouse as a substitute of school garden in SHS to enhance effective and efficient 

agricultural science practical to meet the learning needs of students. It is found in literature that Lai et al. (2007) 

used ELT as a paradigm to explore the role of technology in experiential learning. Lai and colleagues (2007) 

thought about how technology might be used to deliver and facilitate experiential learning. Their findings show 

that incorporating technology into the four-stage process of Kolb (1984) Model of Experiential Learning Theory 

helped students learn more; highlighting the value of experience as it gives students the opportunity to act and 

evaluate their actions. Benke and Tomkins (2017) also reported that controlled environment agriculture (CEA) 

has the ability to solve current problems and hasten Ghana's sustainable growth. The Paris Agreement, Agenda 

2030, and 2063 are just a few examples of the regional and international agreements Ghana has signed that provide 

a vehicle for funding the adoption and promotion of clean and sustainable production technology. Agriculture and 

food security, one of six sectors covered by the adaptation goals in its Nationally Determined Contributions 

(NDCs), is a sector where clean and low-carbon production methods, like greenhouse technology, can be promoted 

to have positive effects on the economy, society, and the environment. 
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Table 3: Existing policy and management strategies on the establishment of greenhouse as school garden in 

SHS in Ghana 

Response Frequency                                                      Percent 

 

Yes 2                                              2 % 

No 96                                                96 % 

I don't know 2                                               2 % 

Total                                                  100  

Source: field survey, 2024 

The idea of a policy been put in place for greenhouse to be used as school garden in SHS   is a novelty as the 

respondents mentioned that there is no such policy in the country, out of the total number of respondents 96 % 

stated that they do not know of any existing policy on the utilization of greenhouse as a school garden in SHS, 

surprisingly 2 % of the respondents indicated that they are aware of a policy on greenhouse utilization as a garden 

in Table 3.  

There is no existing policy on the use of greenhouse as school gardens in SHS in Ghana. Greenhouse 

technology is a novelty particularly with the proposal for it to be used as a garden in SHS in Ghana, this has 

necessitated a policy document to ensure that it is properly integrated into the SHS agricultural science curriculum 

and subsequently used as a tool for teaching practicals. This finding is in connection with the account of Antwi-

Boasiako (2021) who said that a greenhouse's adoption is influenced by a number of factors, including policy 

categories, economic, social, institutional, ecological, resource and production.  Forkuor et al. (2021) is also found 

to have reported that in order to advance the adoption of the greenhouse technology an amount of cooperation is 

need in policy areas.  

 

Research Question 2:  What are the potential contributions of greenhouse to food production and sustainability 

in Senior High Schools in Ghana? 

Table 4: Potentials of greenhouse as food production source in SHS in Ghana 

S/N Items Mean Std. 

Deviation 

1 Greenhouse technology has the potential to serve as a healthy food source 

in Senior High Schools in Ghana 
3.4600 0.50091 

2 Greenhouse technology has the potential to serve as a food supplement 

source in Senior High Schools in Ghana 
3.4600 0.65782 

3 Greenhouse technology can be used as a tool for teaching students about 

nutrition and how to make healthier food choices 
3.4400 0.60836 

4 Greenhouse technology has the potential to serve as nutritious food 

sources of student diet in Senior High Schools in Ghana 
3.3600 0.64385 

5 Greenhouse technology has the potential to control chemical 

contamination of food fed to students in Senior High Schools in Ghana 
3.2500 0.82112 

6 Greenhouse technology has the potential to reduce food poison in senior 

high schools in Ghana 
3.2100 0.70058 
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7 Greenhouse technology has the potential to serve as less expensive food 

source all year round for Senior High Schools in Ghana 
3.1100 0.76403 

 Mean of means/SD 3.3271 0.67095 

Source: field survey, 2024 

It is obvious from table 4 that based on the means and their corresponding standard deviations that all the 

respondents agreed to the statements (1-7) under the heading ‘’potentials of green houses as a food source for 

Senior high Schools in Ghana’’. This is revealing as all the respondents agreed to the fact that greenhouse 

technology can serves as   food source for SHS in Ghana. Lack of land in schools coupled with food shortage in 

various senior schools in Ghana which often result to delay in schools reopening across the country could be 

curbed if government takes an initiative to adopt greenhouse in SHS in Ghana to serve as food source.    

Greenhouse technology has the potential to serve as a food supplement source in Senior High Schools. 

In recent times, some Ghanaian SHS witness food shortages and subsequently were even closed down, the 

impression that greenhouse has the potentials to supplement food in SHS is a welcoming idea since this could 

help curb food shortage menace in the schools. For instant on 17th January, 2023, Citifm was on record to have 

reported that the Conference of Heads of Assisted Secondary Schools (CHASS) has lamented the inability of the 

National Food Buffer Stock Company to supply food items to Senior High Schools across the country. CHASS 

further stated that food shortages were constraining academic work across the country and therefore making it 

nearly impossible to keep second-cycle schools open. Furthermore, CHASS indicated that feeding students have 

become a challenge that needs urgent attention. Taking into consideration the report that compared yield per 

output of open field to greenhouse, this is the time to adopt and replace open field school garden with the 

greenhouse as food source, as it is established by Vox et al. (2020) that with a yield per cultivated unit area up to 

ten times greater than that of a field crop, greenhouse cultivation is the most intense mode of crop production.  

 The decision by respondents to adopt green house in SHS is in connection with Roger Diffusion of Innovations 

Theory (2003) indicated that the individual decides whether to accept or reject the innovation during the decision 

stage of the innovation-decision process. However, rejection means "not to adopt an innovation," but adoption 

indicates "full use of an innovation as the best course of action available" (Rogers, 2003, p. 177). Greenhouse 

technology has the potential to reduce food poison in Senior High Schools in Ghana. Numerous food poison cases 

have been lately recorded in SHS in Ghana and this is as a result of uncontrollable use of chemicals on food fed 

to students in various schools from the point of production to consumption, for instant, Accra High School 

experienced a suspected food poisoning incident on December 5, 2019, again, a report from Ghana News Agency 

(GNA) on 23 September 2023, indicated that 27 students were hospitalized after consuming food from the school's 

dining hall.  Similarly, on July 24, 2023, Ghana News Agency (GNA) further reported another episode of food 

poisoning at Abutia Senior High School. Additionally, on Friday, 23, September 2023 students at Abutia SHS 

were sent to the hospital after eating rice for supper that was possibly infected. All these recorded food poison 

cases could be ended through greenhouse technology as it found in literature that greenhouse is on record to be 

clean food source across globally. This result is supported by the report of Benke and Tomkins (2017) who stated 

that greenhouse agriculture is less affected by biotic and abiotic stressors such climate, weeds, pests, and illnesses, 

which can lower food quality and ultimately lead to food poisoning, than open field production. 

Greenhouse technology has the potential to control chemical contamination of food fed to students in 

Senior High Schools, the rate at which agro chemicals are used in the agricultural industry across the globe is 

alarming and has a dire consequence on the health of consumers. Good health is the bedrock to successful 

academic work, for instant World Health Organization (WHO) and United Nations Environment Programme 

(UNEP) report indicated that three million people are poisoned and 200,000 people die globally as a result of 

pesticide exposure, primarily in underdeveloped nations (Boedeker, et al., 2020). Green house is identified to have 

reduced the level of chemical use and afterward its consumption, this assertion of the respondents is backed by 

the study outcome revealed by Fernández et al. (2018) who stated that some advantages of greenhouse farming 

include efficient use of agrochemicals, efficient improved insect and disease control, reduced use of pesticides, 
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protection of plants from environmental hazards. Considering the Sustainable Development Goals (SDGs), 

greenhouse technology will help achieve SDG 3 which indicated little to no use of pesticides and fertilizers (good 

health and well-being). 

Greenhouse technology has the potential to serve as nutritious food sources for student diet in Senior High Schools 

in Ghana. Food quality and nutrition has become a global concern; it is obvious that greenhouse technology is 

seen as one of the ways to addressing nutritious deficiency in schools. Greenhouse is one of the technologies 

earmarked for food quality production; greenhouse technology could help achieve SDG 2 which aim at the 

nutritional aspects of food consumed, promote healthy and sustainable diets and ensure food security globally. 

Additionally, the finding is in connection with the work of Antwi-Boasiako (2021) who stated that in Africa, 

especially Ghana, controlled environment agriculture (CEA) is widely noticed to improved output, quality and 

nutritious food source. 

 Greenhouse technology has the potential to serve as less expensive food source all year round for Senior 

High Schools. Government in recent times had challenges in providing food stuffs for SHS in Ghana, respondents 

agreeing that greenhouse has the potentials to serve as less expensive food source when adopted by government 

in schools. It is not surprising since greenhouse environmental conditions are under direct control and therefore 

regardless of the season production, it is possible all year round, production of food all year round in SHS in 

Ghana could help alleviate the food challenges in schools and the SDG 2 and 13 which stated that relatively high 

productivity of greenhouses will help achieve (no hunger) and SDG 13 which indicated lessen the impact of 

extreme weather events on production respectively. The support for green house through international donor 

organizations like the World Bank (WAAPP, 2020), local banks (Ghana EXIMBANK, 2018), and the private 

sector have since made investments. As part of its flagship "planting for food and jobs" initiative, MoFA recently 

developed three greenhouse villages in collaboration with a commercial enterprise to teach numerous young 

people in greenhouse farming (MoFA, 2017). This could be used as an avenue for less expensive food source. It 

has been established by (Antwi-Boasiako, 2021) that in Africa, especially Ghana, controlled environment 

agriculture (CEA) is extensively used combat drought, ensure year-round farming, and improve food yield output 

and quality.  Additionally, this finding is in line with the report of Forkuor et al. (2021) who stated that the 

government's plan to create the largest greenhouse village in West Africa (1000 units) be implemented 

decentralized by creating villages in particular districts across all sixteen regions to act as the unit of support for 

accelerating the adoption of greenhouse technology in Ghana.  

Research Question 3: How do educational leaders influence the adoption and integration of greenhouse as 

innovative teaching tool in Agriculture in Senior High Schools in Ghana? 

Table 5: Educational leaders’ role in continuously advancing training in technology innovation in teaching 

agriculture in SHS in Ghana 

Reponses Frequency Percent 

 

Yes 92 92.0 % 

No 8 8.0 % 

Total 100 100.0 

Source: field survey, 2024 

From table 5 it has been agreed by 92.0 % of the respondents that it is the role of educational leaders to 

continuously advance training in technology innovation in teaching agriculture in senior high schools however, 

8.0 % think other wise 

Educational leaders have role to continuously advance training in technology innovation in teaching agriculture 

science in Senior High Schools.  Teachers teach efficiently what they best known therefore in other to effectively 

use technology innovation to delivery agriculture science lessons in schools, teachers need to have adequate 

knowledge in the subject matter, lack of training on available technology in agriculture could hinder the use of 

such technology in schools. It is reported that the most important factor influencing a teacher's decision to use 
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educational technology in the classroom is their own ability to use it (Burke, et al., 2018). Educational technology 

and technology in general are always changing, and teachers frequently lack knowledge of the current educational 

technology and, as a result, develop low self-efficacy regarding its use in the classroom (Raven & Welton, 1989; 

Wang et al., 2004; Mishra & Koehler, 2006; Niederhauser & Perkman, 2008; Hastings, 2009; Theoretical 

Framework for Educational Technology; Stewart, Antonenko, Robinson, & Mwavita, 2013; Irby, 

2017).Educational leaders’ innovation in agriculture can be strategically used by government through school 

curricula to modernize the teaching of agriculture science in SHS. The curriculum serves as the  roadmap to every 

country’s educational  system across the globe and therefore should be up to date for graduates to be useful to the 

society, it is the role of educational leaders to discharge such duty, the results discovered in the study is similar to 

the work of  Annor-Frempong and Jones (2019)  who argued that the curricula must be updated to reflect the 

agriculture sector's dynamic shift away from family-on-farm production for subsistence needs and toward 

consumer and market needs 

 

Table 6: Educational leaders’ role in the use of greenhouses as innovation in teaching agriculture in SHS in 

Ghana 

S/N Items Mean Std. 

Deviation 

1 Educational leaders’ innovation in agriculture can be strategically used by 

government through school curricula to modernize the agriculture 

teaching in SHS 

3.4000 0.53182 

2 It is the role of educational leaders to essentially ensure that students 

receive innovative agriculture education to give them the scientific, 

practical, and technological skills 

3.3700 0.59722 

3 The traditional training systems schools used to train public servants 

agriculture personnel for government policies are out of date and do not 

meet the needs of the end users 

1.8300 0.76614 

4 Cost involve in technological innovation in teaching agriculture in senior 

high schools makes it impossible for educational leaders to fully 

implement technology in schools 

1.7500 0.89188 

5 Lack of involvement of teachers in technology innovation in agriculture 

science makes teachers incapable of handling practical component of the 

subject 

1.7100 0.78232 

6 Lack of professional development and training available on the part of 

educational leaders is a reason technology is underutilized in senior high 

schools 

1.6700 0.84154 

 Mean of means/SD 2.2883 0.73515 

Source: field survey, 2024 

The results from Table 6have shown that majority of the respondents agreed to the statements “Educational 

leaders’ innovation in agriculture can be strategically used by government through school curricula to modernize 

the agriculture teaching in SHS” (Mean = 3.40, Std. Dev = 0.53), “It is the role of educational leaders to essentially 

ensure that students receive innovative agriculture education to give them the scientific, practical, and 

technological skills” (Mean = 3.37, Std. Dev = 0.59),  

Educational leaders have a role in the use of technology in technology innovation in teaching agriculture 

science in Senior High Schools. It is eminent that the world is driven by technology and therefore educational 
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leader’s role in integrating technology into academic activities in schools is widely acknowledged. The findings 

of this study are backed by the report of Saleem et al. (2020) who revealed that leadership in educational contexts 

refers to the capacity to plan, direct, organize, and manage both human and material resources in order to achieve 

school objectives.  It has been established by Okilwa and Barnett (2017) that school leadership is crucial in the 

twenty-first century for redefining the mission, vision, and objectives of the educational system (Naidoo and 

Petersen, 2015). Ucar and Dalgic (2021) also indicated that leadership styles are essential to the advancement and 

success of institutions.  

It is the role of educational leaders to put measures in place to ensure that students receive innovative 

agriculture education to give them the scientific, practical, and technological skills. Educational leaders play a 

critical role in modern education and should always ensure students receives the best of knowledge, leadership 

role in technology in education cannot be undermined. In line with literature, Okilwa and Barnett (2017) 

discovered that school leadership is crucial in the twenty-first century for redefining the mission, vision, and 

objectives of the educational system (Naidoo and Petersen, 2015). Leadership styles are essential to the 

advancement and success of educational institutions. 

Table 7: Greenhouse technology can serve as an innovation in teaching Agriculture science in SHS in Ghana 

Responses         Frequency Percent 

 

Yes 98 98 % 

No 2 2 % 

Total    100 

Source: field survey, 2024 

Table 7 shows the views of respondents on greenhouse being used as an innovation in teaching agriculture science 

in schools, a greater percentage 98 %of the respondents agreed that greenhouse can be an innovation for teaching 

agriculture science in SHS in Ghana, on other the hand 2 % of the respondents think otherwise.  The responses of 

the respondents that greenhouse can serve as an innovation in teaching agriculture science in senior high schools 

in Ghana is long overdue since Europe and Asia adopted greenhouse as a teaching and learning tool for over 

decades now. 

The research discovered that greenhouse technology can be an innovation for teaching agriculture science 

in SHS. The world, industry players and developed countries have made advancement in the use of technology in 

delivery of academic lessons in all areas, most schools still use open fields as school garden in schools for teaching 

agricultural science particularly in Ghana. The idea of the respondents that greenhouse technology can serve as 

an innovation in teaching agriculture science in Senior High Schools is long overdue since Europe and Asia 

adopted greenhouse technology as a teaching and learning tool for over decades.  In fact, this is undeniably similar 

to the work of Antwi-Boasiako (2021) who stated that one of the axes on which modern agriculture rotates is 

greenhouse technology (GT). Also, Pavel, et al. (2015) indicated that the utilization of technological tools offers 

several benefits to students, including the ability to solve problems independently, the development of 

technological skills through practice with tools and computers, cost effectiveness, the enhancement of students' 

self-discipline, increased likelihood of students staying on task, and a decrease in behavioral issues in the 

classroom.  

In fact, when greenhouse technology is adopted as a tool for teaching agriculture science in school as it is practice 

in the advance world it could demystified the notion that agriculture is non-academic. This is supported by the 

work of Twumasi et al. (2019) who reported that regrettable condition resulted from the false belief that farming 

is not academic and that young people who become farmers after finishing school are failures in life.  

Table 8: Support mechanism educational leaders can provide for effective greenhouse technology in SHS in 

Ghana 

Type of support mechanism Responses 

http://www.ijassjournal.com/


International Journal of Arts and Social Science                                            www.ijassjournal.com 

ISSN: 2581-7922,    

Volume 8 Issue 4, April 2025 

Karim Abdul Rahaman  Page 176 

N Percent 

 

Improved Infrastructure and Access to Resources 15 8.1% 

Improved Organizational Support and Operational 

Efficiency 
68 36.6% 

Improved Educational Integration and Curriculum 22 11.8% 

Improved Program Implementation and Impact 81 43.5% 

Total 186 100.0% 

Source: field survey, 2024 

Data from table 8 show support mechanism educational leaders can provide for effective greenhouse technology 

in senior high schools in Ghana. 43.5 % pronounces that improved program implementation and impact is the 

support mechanism educational leaders can provide for effective greenhouse technology in Senior High Schools 

in Ghana, however, 36.6 % of the respondents reasoned that improved organizational support and operational 

efficiency is the support mechanism educational leaders can provide for effective greenhouse in SHS in Ghana, 

alternatively, 8.1 %  respondents indicates that improved infrastructure and access to resources  is the support 

mechanism educational leaders can offer for effective greenhouse technology in Senior High Schools in Ghana. 

Improved program implementation and impact (In-service training for agriculture teachers, mandatory 

Gardening in schools and link gardens with school feeding program) is the support mechanism educational 

leaders can provide for effective greenhouse technology as gardens in Senior High Schools, the responses that 

improved program implementation and impact should be the major concern of educational leaders should be 

looked at in the implementation of technology in school since poor implementation of previous programmes 

such as garden in schools have resulted to ineffectiveness and poor delivery of educational goals.  It is therefore 

obvious for greenhouse to be effectively implemented educational leaders need to key their roles.  This idea is 

in connection with the discovery that a significant barrier to the general implementation of the technology was 

a lack of technical know-how and capacity to control the production process (Forkuor et al., 2021). This has 

also been supported by Pavel et al. (2015) who indicated that ignorance, incomplete information, resistance to 

change, lack of a cogent and comprehensive management and quality management approaches, lack of high-

quality materials, and experiencing difficulties are mostly factors that lead to poor implementation of technology 

in schools. 

Table 9: Potential Challenges faced by educational leaders in implementing and sustaining technology in 

SHS in Ghana 

Challenges  Responses 

N Percent 

 

Policy and Governance Issues 52 31.9% 

Educational System Challenges 88 54.0% 

Practical Implementation Challenges 23 14.1% 

 163 100.0% 

Source: field survey, 2024 
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Challenges faced by educational leaders in implementing and sustaining technology in schools in most developing 

countries have become a global concern, table 9 revealed that 54 % of respondents had a widely held view that 

educational system challenges make it difficult for educational leaders to implement and sustain technology in 

SHS in Ghana nevertheless, 14.1 % indicates practical implementation challenges rather makes it problematic for 

implementation and sustenance of green house. 

Educational system challenges make it difficult for educational leaders to implement and sustain 

technology in SHS. The respondents identify educational system challenges such unfavorable conditions in 

schools, rigid regulations, lack of in-service training for agriculture science teachers on technology, lack of link 

gardens with school feeding program and lack of standard design for all school gardens. The idea that systematic 

challenges hinder the implementation and sustenance of technology in schools is not strange since this impression 

is similar to the report by Forkuor et al. (2021) who argued that unfavorable regulations and regulatory frameworks 

can prevent the technology from being used, even with the best designs. Options for overcoming these obstacles 

have largely gone unexplored, particularly through multi-stakeholder engagements. It has been further established 

by Diaz et al. (2018) that complexity of school systems and issues of implementing an innovative program into 

an already existing system built upon are challenges faced by educational leaders. Additionally, Senthil et al. 

(2020) observed that obstacles to technology adoption in agriculture education are administrative issues scarcity 

of technology instruments  

VI. Conclusions 

The absence of a clear policy document backed by legislation to guide the establishment, management, 

and use of school gardens creates inconsistencies and limits their integration into the school curriculum 

and development agenda. 

A significant number of respondents were unaware of any existing policy regarding the use of greenhouse 

technology in schools. This indicates a gap in policy implementation and awareness, which must be 

addressed to promote the adoption of greenhouse farming in SHS. 

The study highlights the potential of greenhouse farming to serve as a sustainable food source within 

schools. Implementing this technology could enhance food security and provide students with real-life 

experience in modern agricultural techniques. 

All respondents agreed that educational leaders play a vital role in integrating technological innovations 

into Agricultural Science education. However, systemic challenges within the educational sector make it 

difficult for school authorities to implement and sustain such initiatives effectively. 

Despite the recognized benefits of greenhouse technology, obstacles such as limited funding, lack of 

training, and inadequate infrastructure could potentially hinder its adoption in SHS. Addressing these 

challenges will be key to ensuring the successful implementation of agricultural innovations in schools. 

Recommendations 

➢ It recommended that a policy document should be put in place for greenhouse to be used as a garden in 

SHS since schools will not have enough land for garden in the future. 

➢ It is recommended that the current educational system should be review to allow technology implement 

and sustenance in teaching agriculture science in Senior High Schools 

 

 

 

REFERENCES 

[1] Acquah, P. C., Frimpong, E. B., &Borkloe, J., K. (2017) The Competency Based Training (CBT) concept 

of teaching and learning in the Technical Universities in Ghana: Challenges and the Way Forward. Asia 

Pacific Journal of Contemporary Education and Communication Technology, 3(2), 172–182. 

http://www.ijassjournal.com/


International Journal of Arts and Social Science                                            www.ijassjournal.com 

ISSN: 2581-7922,    

Volume 8 Issue 4, April 2025 

Karim Abdul Rahaman  Page 178 

[2] Adam, C., D., Rudd, R., Westfall-Rudd, D., &Tiffany A., D. (2016) Agricultural Education and Training in 

Sub-Saharan Africa: A Three-step Approach to AET Institution Building International Journal of 

Education 8(2),73-87. 

[3] Adom, D., Hussein, E., K., Kamil, E., Associate, H., &Agyem, J., A. (2018). Theoretical and conceptual 

framework: mandatory ingredients of a quality research. In Article in International Journal of Scientific 

Research7(1).1-5.https://www.researchgate.net/publication/322204158 

[4] Aduroja, D. (2021). What is the role of youth in agriculture? Insights and Analysis. Heifer International. 

[5] Apuke, O., D. (2017). Quantitative Research Methods: A Synopsis Approach. Kuwait Chapter of Arabian 

Journal of Business and Management Review, 6(11):40–47. 

[6] Auwal, A. (2013). Effects of teaching method on retention of Agricultural Science knowledge in senior 

secondary schools of Bauchi Local Government Area, Nigeria. International Journal of Science and 

Technology Educational Research, 4(4), 63-69. 

[7] Ayambire, R., A., Amponsah, O., Peprah, C., Takyi, S., A. (2019). A review of practices for sustaining urban 

and peri-urban agriculture: implications for land use planning in rapidly urbanising Ghanaian cities. Land 

Use Pol. 84, 260–277. 

[8] Ayanlade, A., Radeny, M., (2020). COVID-19 and food security in Sub-Saharan Africa: implications of 

lockdown during agricultural planting seasons. npj Science Food 4, 1–6.  

[9] Bahaman, A.S., Jeffrey, L.S., Hayrol Azril, M.S., &Jegak, U. (2010). Acceptance, Attitude and Knowledge 

Towards Agriculture Economic Activity between Rural and Urban Youth: The Case of Contract Farming. 

Journal of Applied Sciences, 10 (19), 2310-2315. 

[10] Baker, A., Jensen, P., & Kolb, D. (2002). Conversational learning: An approach to knowledge creation. 

Wesport, CT: Quorum Books. 

[11] Bawakyillenuo, S., Akoto, I. O., Ahiadeke, C., Aryeetey, E., B., D., &Agbe, E., K., (2013). Tertiary 

education and industrial development in Ghana. Institute of Statistical, Social and Economic Research 

(ISSER), University of Ghana, Legon 

[12] Baybutt, M., Dooris, M., & Farrier, A. (2019). Growing health in UK prison settings. Health Promotion 

International, 34(4), 792-802 

[13] Cate, T., O., & Schumacher, D., J. (2022). Entrustable professional activities versus competencies and 

skills: Exploring why different concepts are often conflated. Journal of Advances in Health Sciences 

Education, 27(2), 491–499.  

[14] Chandio, N., H., &Shirazi, S., A. (2022). Implications of urbanization on agricultural land: A case study of 

khairpur district, Pakistan. Pak. Soc. Sci. Rev. 6, 232–240. doi:10. 35484/pssr.2022(6-ii)21 

[15] Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education (6th ed.). London, UK: 

Routledge.  

[16] Creswell, J. W. (2012). Educational research: Planning, conducting and evaluating quantitative and 

qualitative research (4th ed.). Upper Saddle River, NJ: Merrill 

[17] Creswell, J., W. (2014). Research design: Qualitative, quantative, and mixed methods approaches (4th ed.). 

Thousand Oaks, CA: Sage. 

[18] Creswell, J., W., & Creswell, J., D. (2017). Research design: Qualitative, quantitative, and mixed methods 

approach. Sage publications 

[19] Cuban, L. (1986). Teachers and machines: The classroom use of technology since 1920. New York: 

Teachers’ College Press. 

[20] Culhane, J. H., Niewolny, K., Clark, S., McConnell, K., & Friedel, C. (2016). Learning through 

collaborative and interdisciplinary teaching: A case study of faculty work as learning in sustainable 

agriculture education. North American Colleges and Teachers of Agriculture, 60(2), 219-226. 

[21] Day, C. (2017). Teachers’ worlds and work: Understanding complexity, building quality. Routledge. 

[22] Diise, A., I., Zakaria, H., &Mohammed, A., A. (2018). Challenges of Teaching and Learning of Agricultural 

Practical Skills: The case of Deploying Project Method of Teaching among Students of Awe Senior High 

http://www.ijassjournal.com/
https://www.researchgate.net/journal/International-Journal-of-Education-1948-5476
https://www.researchgate.net/journal/International-Journal-of-Education-1948-5476
https://www.researchgate.net/publication/322204158


International Journal of Arts and Social Science                                            www.ijassjournal.com 

ISSN: 2581-7922,    

Volume 8 Issue 4, April 2025 

Karim Abdul Rahaman  Page 179 

School in the Upper East Region, Ghana. International Journal of Agricultural Education and Extension, 

4(2),167-179. 

[23] Diise, A., I., Zakaria, H., & Mohammed, A., A. (2018). Challenges of Teaching and Learning of Agricultural 

Practical Skills: The case of Deploying Project Method of Teaching among Students of Awe Senior High 

School in the Upper East Region, Ghana. International Journal of Agricultural Education and Extension, 

4(2). 2167-0432. 

[24] Doerfert, D., L. (2011). National research agenda: American Association for Agricultural Education’s 

research priority areas for 2011-2015. Lubbock, TX: Texas Tech University, Department of Agricultural 

Education and Communications. 

[25] Dormody, T., J., & Torres, R., M. (2002). A follow-up study of agricultural education program graduates 

on teaching competencies. Journal of Agricultural Education, 43(4), 33-45.  

[26] Dzobo. (1987). Speech delivered at the National Workshop on Educational Reform. Accra, Ghana 

[27] Eugenio-Gozalbo, M., Aragón, L., & Ortega-Cubero, I., (2020). Gardens as science learning contexts across 

educational stages: Learning assessment based on students’ graphic representations. Frontiers in 

Psychology, 11(2226), 1-14. https://doi.org/10.3389/ fpsyg.2020.02226 

[28] FAO (2010). Promoting Employment and Entrepreneurship for Vulnerable Youthsin West Bank and Gaza 

Strip. Case Studies Series #1. FAO, Rome 

[29] Federal Republic of Nigeria (2004) National Policy on Education. Lagos NERDC press.  

[30] Fisher-Maltase, C. B. (2013). Fostering science literacy, environmental stewardship, and collaboration: 

Assessing a garden-based approach to teaching life science [PhD dissertation, The State University of New 

Jersey]. 

[31] FOA (2013). Food and Agriculture Organization of The United Nations Rome. 

[32] Hallinger, P., & Heck, R., H. (2010). Collaborative leadership and school improvement: Understanding the 

impact on school capacity and student learning. School Leadership & Management, 30(2), 95-110. 

[33] Hargreaves, A., & Fullan, M. (2012). Professional capital: Transforming teaching in every school. Teachers 

College Press. 

[34] Hastie, P., & Saunders, T., E. (2014). Effects of class size and equipment availability on student involvement 

in physical education. Journal of Experimental Education, 59(3), 212–224. 

[35] Hastings, T., A. (2009). Factors that predict quality classroom technology use (Order No. 3393088). 

Available from ProQuest Dissertations & Theses Global. (304831376). Retrieved from 

https://ezproxy.lib.ndsu.nodak.edu/login?url=https://search-

proquestcom.ezproxy.lib.ndsu.nodak.edu/docview/304831376?accountid=6766 12/11/2022 

[36] Hlophe, N., &Mpandeli, N., S. (2021). The role of small-scale farmers in ensuring food security inAfrica. 

Food security in Africa. https://doi.org/10. 5772//intechopen91694 

[37] Kabugi, S., W. (2013). Challenges to teaching and learning of agriculture in secondary schools in Kakuyuni 

Division, Kangundo district, Machakos County, Kenya. Unpublished M.Ed., Kenyatta University, Kenya.  

[38] Kallhoff, A., &Schörgenhumer, M. (2017). The virtues of gardening: a relational account of environmental 

virtues. Journal of Environmental Ethics, 39(2), 193-210. 

[39] Kallhoff, A., &Schörgenhumer, M. (2017). The virtues of gardening: a relational account of environmental 

virtues. Journal of Environmental Ethics, 39(2), 193-210. 

[40] Krippendorff, K. (2018). Content Analysis: An Introduction to Its Methodology. Sage Publications. 

[41] Kroma, M. (2003). Reshaping extension education curricula for 21st century agricultural development in 

sub-Saharan Africa. In 19th Annual Conference of the Association of International Agricultural and 

Extension Education”, Raleigh, NC, USA, April (pp. 8– 12). Retrieved from 

http://www.aiaee.org/attachments/article/1204/Kroma353.pdf 

[42] Kroma, M. (2003). Reshaping extension education curricula for 21st century agricultural development in 

sub-Saharan Africa. In 19th Annual Conference of the Association of International Agricultural and 

Extension Education”, Raleigh, NC, USA, April (pp. 8– 12). Retrieved from 

http://www.aiaee.org/attachments/article/1204/Kroma353.pdf 23/02/24 

http://www.ijassjournal.com/
https://ezproxy.lib.ndsu.nodak.edu/login?url=https://search-proquest
https://ezproxy.lib.ndsu.nodak.edu/login?url=https://search-proquest
https://doi.org/10.%205772/intechopen91694
http://www.aiaee.org/attachments/article/1204/Kroma353.pdf
http://www.aiaee.org/attachments/article/1204/Kroma353.pdf%2023/02/24


International Journal of Arts and Social Science                                            www.ijassjournal.com 

ISSN: 2581-7922,    

Volume 8 Issue 4, April 2025 

Karim Abdul Rahaman  Page 180 

[43] Lambert, M., D., Velez, J., J., & Elliott, K., M. (2014). What are the teachers’ experiences when 

implementing the Curriculum for Agricultural Science Education? Journal of Agricultural Education, 

55(4), 100-115. doi:10.5032/jae.2014.04100 

[44] Lavrinoviča, B. (2021). School gardening: What is current trend about? In L. Daniela (Ed.), Human, 

technologies and quality of education (pp. 643-656). University of Latvia. https://doi.org/10.22364/htqe. 

2021 

[45] Lewis, S. (2015). Qualitative Inquiry and Research Design: Choosing Among Five Approaches. Health 

Promotion Practice, 16(4), 473–475. 

[46] Lyocks, J., S., Lyocks, S., W., J., &Kagbu, J., H. (2013). Mobilizing Youth for Participation In Nigerian 

Agricultural Transformation Agenda: A Grassroots’ Approach. Journal of Agricultural Extension, 17 (2), 

78-87. 

[47] Maffea, J. (2020). Lack of Resources in Classrooms. English Department: Research for Change - Wicked 

Problems in Our World. 38. 

[48] Morrison, A., D., &Luttenegger, K., C. (2015). Measuring pedagogical content knowledge using multiple 

points of data. The Qualitative Report, 20(6), 798-809 

[49] Mosha, H., J. (2012). Common core skills for lifelong learning and sustainable development in Africa: A 

case study of learning materials used to deliver knowledge and skills or competence-based curriculum in 

Tanzania. A paper presented at the Triennale on education and training in Africa,12–17 

[50] Muchena, P., K. (2013). Factors influencing students’ enrolment in agriculture subject in public secondary 

schools in Kiambu east district, Kiambu County, Kenya. Unpublished M.Ed, University of Nairobi, Kenya. 

[51] Mulder, M. (2012). Competence-based education and training. The Journal of Agricultural Education and 

Extension, 18(3), 305–314.  

[52] Mulder, M., Gulikers, J., Wesselink, R., & Biemans, H. (2017). Models and principles for designing 

competence-based curricula, teaching, learning and assessment. In Competence-based Vocational and 

Professional Education. In Competence-based Vocational and Professional Education (Vol. 23, p. 533). 

Springer Cham. https://doi.org/10.1007/978-3-319-41713-4 

[53] Mwalupaso, G., E., Korotoumou, M., Eshetie, A.M., Alavo, J.-P.E., Tian, X., 2019. Recuperating dynamism 

in agriculture through adoption of sustainable agricultural technology-Implications for cleaner production. 

J. Clean. Prod. 232, 639–647. 

[54] Naidoo, P., Petersen, N. (2015). Towards a leadership programme for primary school principals as 

instructional leaders. South African Journal of Childhood Education,5, 1–8.  

[55] Nalumu, D., J., Mensah, H., Takyi, S., A. (2021)Restoring the school garden programme in Ghana: an 

exploration of the key issues from the past and implications for the future. SN Soc Sci1, 221. 

https://doi.org/10.1007/s43545-021-00209-3 

[56] Ndihokubwayo, K. (2017). Research on improvised experiment materials for science lessons in 

Rwanda[Unpublished master’s thesis]. Hiroshima University, 

[57] Ohly, H., Gentry, S., Wigglesworth, R., Bethel, A., Lovell, R., & Garside, R. (2016). A systematicreview 

of the health and well-being impacts of school gardening: Synthesis of quantitative and qualitative 

evidence. BMC Public Health, 16, 286. https://doi.org/ 10.1186/s12889-016-2941-0 

[58] Ondieki, C., Kimani, G., N., &Tanui, E. K. (2018). Deficiencies of competency-based education and 

training in higher education institutions in Kenya. https://doi.org/10.21276/sjahss.2018.6.7.13 

[59] Osinem, E., C. (2008). Managing agricultural education and training, resources, principles and methods: 

Belony Int. publishers. Nigeria. 

[60] Ovute, O., A., Alamina, J., I., &Kulu- Uche, N. (2015). Pegagogical practices in the teaching of science 

insecondary schools in rivers state Nigeria. Journal of Research in Humanities and Social Science, 3(2), 

50–55. 

[61] Pack, M., Mehta, K., 2012. Design of Affordable Greenhouses for East Africa, pp. 104–110, 2012 IEEE 

Global Humanitarian Technology Conference. 

http://www.ijassjournal.com/
https://doi.org/10.22364/htqe.%202021
https://doi.org/10.22364/htqe.%202021
https://doi.org/10.1007/s43545-021-00209-3


International Journal of Arts and Social Science                                            www.ijassjournal.com 

ISSN: 2581-7922,    

Volume 8 Issue 4, April 2025 

Karim Abdul Rahaman  Page 181 

[62] Papadopoulou, A., Kazana, A., &Armakolas, S. (2020). Education for sustainability development via 

school garden. European Journal of Education Studies, 7(9), 194-206. https://doi.org/10.46827/ejes.v7i9. 

3247 

[63] Partnership for 21st Century Skills. (2009). Curriculum and instruction: A 21st century skills 

implementation guide. Retrieved 15/08/2023 fromhttp://www.21stcenturyskills.org 

[64] Pate, P., E. (2013). Academically excellent curriculum, instruction,and assessment. In P.G. Andrews (Ed.), 

Research to guide practice in middle grades education (pp. 165-186). Westerville, OH: Association for 

Middle Level Education. 

[65] Phiiri, G., K., Egeru, A., Ekwamu, A. (2016). Climate change and agriculture Nexus in subsaharan Africa: 

The Agonizing reality for smallholder farmers. Int. Curr. Res. Rev. 8, 57–64. 

[66] Phipps, L., Osborne, E., Dyer, J., & Ball, A. (2008). Handbook on Agricultural Education in public schools 

(6th ed.). Thomson Delmar. 

[67] Poplam, W., J.,& Baker, E., I. (1970). Systematic instruction. Englewood Cliffs, N. J. Prentice Hall Inc. 

[68] Priyayi, D., F., Airlanda, G., S., &Banjarnaroh, D., R., V. (2020). Students’ scientific attitude during the 

implementation of innovative green garden-based education. Jurnal Pendidikan Biologi Indonesia Journal 

of Indonesian Biology Education,6(2), 293-304. https://doi.org/ 10.22219/jpbi. v6i2.11402 

[69] Saldaña, J., &Omasta, M. (2016). Qualitative Research: Analyzing Life (S. Helen edited by.). 1st. 

SagePublications.  

[70] Saleem A., Aslam S., Yin, H., B., Rao, C. (2020). Principal leadership styles and teacher job performance: 

viewpoint of middle management. Sustainability12:3390.  

[71] Schweisfurth, M. (2011). Learner-centred education in developing country contexts: From solution to 

problem? International Journal of Educational Development, 31(5), 425–432.  

[72] Senthil, S. V, K.Akhila, G.R.K. Murthy and A. Mahesh (2020) Challenges in Adoption of Technology in 

AgriculturalEducation- A Critical Analysis. International Journal of Creative Research Thoughts8(9), 1-7  

[73] Shelley-Tolbert, C. A., Conroy, C. A., & Dailey, A. L. (2000). The move to agriscience and its impact on 

teacher Theriot &Kotrlik Effect of Enrollment in Agriscience. Journal of Agricultural Education, 41(4), 

51-61. 

[74] Shoulders, C., W., & Myers, B., E. (2012). Teachers' use of agricultural laboratories in secondary 

[75] Wells, N., M., Myers, B., M., Todd, L., E., Barale, K., Gaolach, B., Ferenz, G., Aitken, M., Henderson, C., 

R., Jr., Tse, C., Ostlie Pattison, K., Taylor, C., Connerly, L., Carson, J. B., Gensemer, A. Z., Franz, N. K., 

& Falk, E. (2015). The effects of school gardens on children’s science knowledge: A randomized controlled 

trial of low-income elementary schools. International Journal of Science Education, 37(17) 

[76] Yu, T. M., & Chen, C. (2012). Thinking styles and pre- ferred teacher interpersonal behavior among Hong 

Kong students. Journal of Learning and Individual Differences, 22(4), 554–559.  

 

 

 

http://www.ijassjournal.com/
http://www.21stcenturyskills.org/

