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Abstract 

The current training needs in agricultural program learning should contribute to the evolution of 
training in South African Technical and Vocational Education and Training (TVET) colleges. It is ironic 
that while other countries have advanced into a new era of educational innovation, the South African 
TVET colleges lag behind in technological development. The survey research approach allows for data 
measurements and statistical analysis. The study sought to determine whether the agricultural training 
in TVET colleges is evolving and progressing to integrate technology into the learning process. The 
three TVET college campuses with 482 participants were purposefully and conveniently sampled due 
to their experience in agricultural programmes. The findings were presented using the AVOVA 
analysis that is based on theory of technology integration. According to the study's findings, TVET 
colleges have evolved in how they train students in agricultural programmes. The study revealed that 
agriculture lecturers could use technological tools frequently when training the students. However, the 
results revealed that lack of learning resources affects the use of technology during agriculture training. 
The evolution would have been better if there had been an inclusion of phases such as technology 
integration exploration, experimentation with technology integration, technology integration adoption, 
and advanced technology integration. The study suggests that the gender factor should be considered 
as a barrier during the technological integration phases to accommodate all the students. 
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INTRODUCTION  

The South African TVET colleges, like those in many other developing countries, 
have shifted from the traditional teaching methods to the technology-integrated 
approaches. This evolution of agricultural training in the TVET colleges could not 
have come at a worse time, as the world transitions from the third to the fourth 
industrial revolution. This shift has suggested that technology must be integrated into 
most learning programs including the agriculture lessons. The current period has seen 
a dramatic shift in global demand for the use of modern technologies in education. 
The shift to the use of modern technologies is a way of responding to the demand for 
and the implementation of the Fourth Industrial Revolution (4IR) phase in the 
digitisation of the learning process. This reflects the end of learning without the use 
of technology. In high-level learning institutions, including in the TVET colleges, 
technology integration is now the new teaching and learning approach. The South 
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African TVET colleges that offer agricultural programmes should not be left behind 
considering the global shifts, hence this study. The researcher hypothesised that the 
current training needs lack a modern approach to learning agricultural programmes 
using technology integration. As a result, this study emphasises that the phases 
including the experimentation with technology, adopting technology, and advancing 
agriculture with technology (Kotrlik et al., 2003) contribute to the evolution of training 
for agricultural programmes. This means that the learning processes should be done 
through technology integration. 

Based on the fact that the agricultural studies were considered inferior when 
they were compared to other fields of specialisation, a few studies have been 
conducted to understand the current training needs in the learning of agricultural 
programmes and to recognise the evolution of training in South African TVET 
colleges. Although there are studies that were done in various countries about the 
evolution of training, most were done in community colleges and not specifically in 
TVET colleges. For instance, Jurgens (2010) conducted a study on the evolution of 
community colleges, while Raby and Valeau (2018) conducted a study on community 
colleges and their global counterparts as evolving forms. Antony Jacob (2012) 
explored the genesis and the evolution of community colleges. Surprisingly, a limited 
number of studies were conducted in South Africa to understand the current training 
needs in the learning of agricultural programmes. Zinn et al. (2019) analysed the 
training needs of TVET teachers in South Africa. In light of the limited literature about 
the current training needs in learning, this study sought to add new knowledge when 
investigating the evolution of training for agricultural program learning in the TVET 
colleges. The following question guided this research work: How have the TVET 
colleges that offer agricultural programmes evolved in terms of learning? To answer 
the research question, the study adapted Kotrlik's et al. (2003) theory of technology 
integration which is highlighted in the next discussion.  

To understand the evolution of agricultural programs towards learning, this 
study adopted Kotrlik's et al. (2003) theory of technology integration. This theory is 
relevant because it provides an understanding and meaning to the extent to which 
agriculture lecturers incorporate technology into the learning process. The theory is 
based on four distinct and independent phases that were deemed appropriate for 
understanding technology integration into agricultural programs and responding to 
modern agriculture training in TVET colleges. We are of the view that the evolution 
of agricultural training programs centered around the integration of technologies. In 
a study by Singh et al. (2010), looking at the evaluation of agricultural vocational 
training programs, The study found that the evolution of vocational training 
programs has achieved the desired outcomes and impacts. In support, Freer (2015) 
states that the modernizing agricultural education and training systems help to 
produce the recent and needed workforce. Furthermore, Chiloane et al. (2022) 
profound that incorporating technology into the learning process requires technology 
training to ensure that TVET lecturers stay abreast of the rapid changes in technology. 
It is obvious that more support is needed to advance the modern learning programs 
at TVET colleges. If TVET lecturers teaching agricultural programs are provided with 
resources, equipment, and infrastructure support, then lecturers could utilize all 
phases, such as technology integration exploration, experimentation with technology 
integration, technology integration adoption, and advanced technology integration, 
to improve teaching and learning. The findings of this study may influence 
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educational practices, including TVET colleges, about potential barriers hampering 
the evolution of agriculture training programs. To achieve the above, searches for 
extensive literature would be used to understand the current training needs in 
agricultural program learning, focusing on the four distinct and independent phases 
of the exploration of technology integration, experimentation with technology 
integration, adoption of technology integration, and advanced technology integration. 

The Exploration of Technology Integration  

The exploration of technology integration helps in the evolution of agricultural 
training programmes. The use of technology integration should begin with an 
exploration of frequently developed technologies (Chang et al., 2020). In this study, 
the exploration of technology integration is regarded as a means for the lecturers to 
consider using technology in the teaching and learning of agriculture programmes. 
However, the lack of the exploration of technologies could delay the evolution of 
training with appropriate resources, which could potentially harm the use of modern 
technologies in learning institutions (Kwon et al., 2019). This evidence lacks the 
awareness towards the importance of integrating technologies in the modern days. 
Before the use of new technology, the first phase is the exploration of the technology 
to get used to how it is used for particular learning activities. 

There are numerous new technologies that are being developed on a regular 
basis that are not being used due to a lack of exploration (Chirumalla, 2021). Robotics, 
Artificial Intelligence (AI), sensors, the internet of things, drones, and other new 
technological tools are among the aspects that are expected to revolutionise training 
(Ray, 2017). These technologies are appropriate for the participants of any gender who 
may oversee agricultural programmes. According to Henderson et al. (2017), 
technology-enabled learning can develop a better understanding for all the students, 
regardless of gender. Similarly, Strong et al. (2013) discovered that the female students 
accepted technology more than the male students when it came to learning programs. 
This point of view sheds light on the purpose of this study, which is to investigate the 
evolution of agricultural programs in learning. Although previous research has 
highlighted the significance of agricultural-related experiences with gender, Bradford 
(2016); as well as Herren (2011) echoed that the gender factors play a key role in how 
the students choose careers in agriculture. The agriculture students, on the other hand, 
should better understand what the individual needs are, and gender should not be a 
factor in the students' career choices. 

This means that technology has the potential to support any required 
educational changes but it goes unnoticed. According to Alam (2022), exploring 
technologies for the intended use of specific activities can help to improve the 
understanding of what is taught. That could also help to improve innovation within a 
particular learning subject. However, the challenges, including a lack of skills, 
knowledge, and training, hinder the exploration of these during learning (Aini et al., 
2020). The modern technologies that can be utilised to evolve the training of 
programmes including agriculture are well known, but the lack of knowledge on how 
to explore the technologies is something to be noticed. These factors affect not only 
the evolution of training programmes but also the integration of innovative 
technologies in the learning of agriculture (Taimalu & Luik, 2019). The evolution of 
training using technology promotes innovation in learning programmes (Li et al., 
2019), therefore, this article intends to trace the factors and the phases that could 
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impact the exploration of technology integration, and which could hamper the 
evolution of agricultural training programmes. The evolution of training programmes 
in the Limpopo TVET colleges is taking time because agriculture is still practiced 
without technology integration. The traditional way of practicing agriculture and 
learning through textbooks is still the norm and the standard of learning. 

The Experimentation with Technology Integration  

The experimentation of agriculture with technology integration has become a 
norm for a series of activities including food production, and the method should also 
be utilised during agricultural training. This means that the agriculture lecturers 
should master the training or the teaching that may be used using advanced 
technological tools to produce competent graduates from the TVET colleges. 
Currently, the evolution of training programs has seen agriculture experiment with 
technology that can be used for a variety of purposes. According to Tian et al. (2020), 
technology has been widely used in the field of agricultural automation and it has 
played a key role in its development to achieve the advantages of high production. 
Furthermore, the widespread use of digital technologies sets the task for learning 
institutions to train the students in the integration of modern technologies 
(Trukhachev et al., 2019). This is clear evidence that the training using technology 
integration can improve the production of highly skilled graduates to embark on 
agricultural activities, including food production. This view was also echoed by 
García-Morales et al. (2021), who said that learning using innovative technology tools 
can improve or change the learning process which may be significant to the 
agricultural activities. 

The innovative technologies should be used during training to achieve more 
changes in the agricultural programmes. With the integration of technology, the 
changes play a vital role in the learning of new knowledge and skills that could be 
used to practice agriculture. Innovative technology is essential for experimenting and 
training new skills that are related to the way the agricultural activities are used with 
the integration of technology (Meijer et al., 2015). The suitable technique is to 
introduce more technologies into agricultural practice. This can go a long way towards 
stimulating the students' interest in agriculture through the modern methods of 
integrating technologies into learning (Goh & Sigala, 2020). Furthermore, learning 
with the support of resources and equipment makes learning more interesting. The 
interest in learning a particular program is a factor that partly influences the 
experimentation in agriculture with technology (Kpolovie et al., 2014). 

The students of any gender should be enabled to use advanced technology in all 
the learning programmes including agriculture. Generally, the male students are more 
likely to choose agricultural programmes, while the female students dominate in other 
fields such as humanities, healthcare, and in the public sector courses (McLaughlin, 
2018). This should go beyond simply better understanding the barriers to the women's 
agricultural transitions and have some important implications for research on gender 
issues in agriculture education in larger international contexts (Almukhambetova & 
Kuzhabekova, 2020). In view of the above, the only reason for the sudden interest 
could be due to the technology inspiration within the training of various programs, 
including agriculture (Downes & Bishop, 2012). This is a clear indication that using 
technology in Agriculture may result in but not be limited to the changes of interest 
and other changes revolving around the evolution of training. Furthermore, the 
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changes could also spike the students’ interest in excitedly practicing agriculture with 
technology. The sudden rise of interest is due to the girls' increased interest in the 
careers in health fields and applied sciences, including in agriculture (Dlamini et al., 
2004). More changes may occur because of the increased adoption of technology that 
can be used to experiment with agriculture and attract people of all genders to 
agricultural programmes. The Limpopo TVET colleges are unable to experiment with 
agriculture using technologies due to the lack of the technical resources that could be 
integrated during the implementation of agricultural learning. The situation has 
forced learning to be done in the traditional ways of studying agriculture using their 
textbooks. The advanced experimentation in agriculture with technologies is learned 
through reading pictures in the learning material. 

The Adoption of Technology Integration   

The exploration and experimentation with technology has led to the adoption of 
technology integration into the learning programmes. This means that the TVET 
lecturers must identify the suitable technology that may be used to train any program. 
The rapid spread of innovative technological tools for agricultural training, such as 
robotics, artificial intelligence, sensors, the internet of things, and drones, provides a 
unique opportunity to facilitate technological adoption in training programmes (Aker, 
2011; Ray, 2017). The adoption of these innovative technologies helps in the evolution 
of training for the agricultural programmes. Furthermore, the adoption of 
technological resources is used to support the learning process (Buabeng-Andoh, 
2012). Another valuable aspect about the innovative technologies is that they help to 
acquire the required knowledge and the skills in the agriculture sector ((Pierpaoli et 
al., 2013). This is a clear indication that the adoption of technologies has value in the 
training of programmes as it improves the students' understanding and abilities to 
practice agriculture. Although the graduates rely on their abilities and expertise to 
practice agriculture, either for employability or self-employment, this reality of 
knowledge and skills acquisition calls for the adoption of technology integration in 
the training of agricultural programmes. The knowledge and skills acquisition 
necessitates a greater adoption of technology integration in agricultural training 
programmes. Therefore, the lecturers need to upgrade their technical skills to keep 
abreast of the technological developments (Volery & Lord, 2000). 

The adoption of technology integration in the TVET colleges offers enormous 
possibilities for the evolution of agricultural training programmes. The most 
important process in this regard is to make appropriate technologies available for 
adoption to provide revolutionary training (Moloi & Salawu, 2022). Currently, the use 
of technology in different programmes is recognised as a way to keep up with the 
times. Therefore, technologies are integrated not only in agriculture but in educational 
environments, including in TVET colleges (Cley et al., 2015). However, there are other 
TVET colleges that still experience challenges when integrating technologies in their 
training programmes. For example, Aina and Ogegbo (2022) discovered that among 
the challenges impeding the adoption of technologies in the TVET colleges are the lack 
of support for the integration of technology into their practice, the access to 
connectivity, and the provision of little or no training on the pedagogical practices. 
These challenges also result in training being delivered in a traditional way, which can 
delay the evolution of training agricultural programmes in the TVET colleges. As a 
result, it is critical to conduct research to determine the current training needs in the 
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agricultural program learning in the TVET colleges. The goal is to investigate the 
adoption phase of the technologies that are used to train in the agricultural 
programmes. Currently, the Limpopo TVET colleges are unable to implement the 
agricultural learning technologies due to the delays in procuring technical resources. 
The students are aware of the delay and the technologies that could have been 
integrated into their learning process. 

The Advanced Technology Integration  

The use of advanced technology integration during learning can help to evolve 
the training programmes. The introduction of the advanced technology is evidence 
that progress is needed, especially when striving to adapt to the fourth industrial 
revolution. The use of advanced technology does not only help to evolve training but 
also to improve the understanding of how agriculture should be done (Jung et al., 
2021). The strive to understand how agriculture is currently being practiced with the 
integration of advanced technologies helps to embrace the changes in life and in 
education at large. For education to be relevant and to respond to current training 
with the integration of advanced technologies, the learning institutions, including the 
TVET colleges, should respond to the call. It is also imperative to advance to the new 
technologies because more advanced skills are acquired when the recent technologies 
are used (Balsmeier & Woerter, 2019). Therefore, the TVET colleges that are offering 
agricultural programmes should not be caught lagging behind in advanced training 
with technology integration. According to Mtshali and Msimango (2023) practical skill 
development training for TVET lecturers is crucial to close the gaps and upgrade 
skills. This could keep every lecturer remain competent and ready to provided 
modernized training required in TVET colleges. 

The other pressure is the shift towards making these advanced technologies 
available. According to Dakhi et al. (2020), learning become easier if the advanced 
technologies are integrated to create a dynamic learning environment. Therefore, the 
use of advanced technologies should be encouraged, and support should be given to 
the lecturers and to the students when the need to adopt, explore, and experiment 
with these advanced technologies arises. This can help the students to gain experience 
in addressing any technological problems that are associated with agricultural 
production (Sokhulu, 2021). Furthermore, the lecturers could also gain the current 
training competency to excel when integrating technology during training because 
excelling in using the advanced technologies helps to prepare the lecturers to acquire 
the knowledge and the skills of integrating technology (De Vera et al., 2020). With 
these views, it seemed fitting for the researcher to investigate the use of advanced 
technology integration as a current training need to be implemented in the learning of 
programmes including in agriculture. The Limpopo TVET colleges are lacking the 
advanced technologies due to the lack of funds to purchase the modern resources, 
equipment and infrastructure that could help to implement the integration of 
agricultural learning technologies. Due to a lack of training and skills to apply 
advanced technology, the situation may also have an effect on the lecturers’ ability to 
impart new knowledge and skills. 

METHOD  
This quantitative study is based on the positivist research paradigm. The 

positivist framework and techniques were used in this quantitative research to collect 
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numerical data so that the evidence can be presented quantitatively (Neuman, 2014; 
Sarantakos, 2005). The positivism paradigm studies are frequently associated with 
quantitative approaches, in which the empirically based findings are drawn from 
large sample sizes. The positivist paradigm's ontology and empiricist epistemology 
require objective research methodology because the focus is on measuring the 
variables and testing the hypotheses that are related to the general explanations of 
cause and effect (Marczyk et al., 2005; Sarantakos, 2005). The positivists, therefore, 
emphasise the use of quantitative data to remain detached from the research process 
and to uncover the social trends and the correlations that are generalisable to society. 

Participants 

The Limpopo province has seven public TVET colleges, of which three offer 
agricultural programmes. This study purposively and conveniently sampled three of 
these TVET college campuses because the researcher believed that the participants 
were information-rich (Green & Thorogood, 2018). The chosen campuses offer several 
agricultural programmes and they were thought to be an invaluable source of 
information for this study. It should be noted that there was not a large number of 
responses from the agriculture students, despite the fact that the respondents were 
expected to range between 400 and 500 students on average. The participants who 
completed the survey were students who enrolled in the National Certificate 
Vocational [(NC(V)] program under primary agriculture, and the National Accredited 
Technical Education Diploma (NATED) program courses in farm management.  

The survey of the agriculture students was drawn from a PhD study on the 
challenges of integrating innovative technological approaches in the learning of 
agricultural programmes in the TVET colleges. This study was descriptive in nature 
and it used the quantitative analysis to answer the research question which was 
designed from the framework: How have the TVET colleges that offer agricultural 
programmes evolved in terms of learning? This article reports on a Limpopo Province 
case study as guided by Kotrlik’s et al. (2003) theory of integrating technology. All the 
participants were informed prior to the data collection process that participation in 
this study was voluntary and that they would not be forced or threatened if they did 
not participate (Vanclay et al., 2013). The survey's purpose was stated, and the 
potential participants were assured that their data would be treated confidentially and 
anonymously in accordance with the ethics’ approval. 

Data Collection 

The participants were invited to answer closed-ended questions during class or 
after the class presentation, which was also part of the research instruments for the 
PhD study. Although this article used a case design because it used survey 
instruments to collect data from agriculture students, the students were given survey 
questionnaires for each of the classes that were visited for lesson observation, and the 
process was made possible with the assistance of their lecturers. A closed-ended 
question was designed for the students to only accept one possible response as an 
answer. According to Zhang et al. (2022), closed-ended questions elicit specific facts 
and an answer of "yes" or "no" from the respondents. The closed-ended questions were 
designed in such a way that the participants would mark the relevant boxes with an 
‘X’. Following the ethics approval, the survey was distributed to the students after the 
researcher visited their TVET colleges. The questionnaire was adapted from Kotrlik’s 
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et al. (2003) theoretical framework, which included four distinct and independent 
phases: the exploration of technology integration; the experimentation with 
technology integration; the adoption of technology integration; and advanced 
technology integration. According to Büyüköztürk et al. (2017), member checking 
should be done for reliability, and more than one peer reviewers, reviewed this 
research data to strengthen the validity of quantitative research. In view of this, two 
researchers examined the data to ensure the reliability of the study. 

Data Analysis 

The students’ responses were imported into a statistical software for Excel called 
ANOVA. The system analysed data according to the four distinct and independent 
phases about the current training needs in the learning of agricultural programmes in 
the TVET colleges. Prior to the data analysis, the researcher entered the questionnaire 
data into the system by entering the data into a spreadsheet and by coding the 
participants' responses into numeric form using the Likert scale of 1–3. In this study, 
the ANOVA system calculated the analysis of variance for many different queries. 
Generally, ANOVA is used to statistically determine if the sample means are 
significantly different sources of variation (Mouritsen et al., 2016). Tables were used 
to present and discuss the survey results in the next section. 

RESULTS AND DISCUSSION 
The results from the survey instrument were brought together to answer a 

research question probing the evolution of agricultural programmes towards learning 
in the TVET colleges. The first section presents the students’ biographical data in 
Section A of the questionnaire and their associations with the variables. The second 
presentation is about Section B, where the participants answered the questions 
according to a theoretical framework that included four distinct and independent 
phases: an exploration of technology integration; experimentation with technology 
integration; adoption of technology integration; and advanced technology integration. 

Students’ Biographical Data 

Table 1 shows that there were 284 (59%) females and 198 (41) male respondents. 
A total of 29 (6%) of the respondent's ages ranged between 16 and 19, 441 (91%) 
respondent's ages ranged between 20 and 30 years, 11 (2%) participants belonged to 
another age, and 1 (0,2%) participant had an unknown age, as shown in Table 1. About 
481 (99,79%) of the respondents were Africans by race, with 1(0,21%) being of another 
race; 169 (35%) participated in the NATED, and 313 (64%) participated in the NC(V) 
program. Table 1 shows the students demographic statistics. 

Table 1. The students’ biographical data. 

Variable Description Frequency Percentage (%) 

GENDER Females 284 59 

 Males 198 41 

  Total 482 100 

AGE 16-19 29 6 

 20-30 441 91 

 Other 11 2 

 Unknown 1 0.2 

  Total 482 100 
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Variable Description Frequency Percentage (%) 

RACE African 481 99.79 

 Other 1 0.21 

  Total 482 100 

PROGRAM NATED 169 35 

 NC(V) 313 65 

 Total 482 100 

The biographical data of the students is important in this study because it reveals 
a specific variable that is associated with either gender or the program. The following 
section presents the association of gender or the program with the variables including 
the exploration of technology integration, the experimentation with technology 
integration, the adoption of technology integration, and advanced technology 
integration. To determine the association, the results were guided by the scenario that 
if the p-value is less than 0.05, there is a significant association between a particular 
variable. The significant associations with the variables are presented in Tables 2 and 
3. The groups of females and males were treated differently when presenting and 
discussing the exploration of technology integration by gender association. The 
numbering of the items continues on the other presentation and discussion of the 
theoretical data. Therefore, the first paragraph dwells on the females looking at item 
1.1 then it is followed by the males on the same item. The continuity of the data 
presentation and the discussion would deal with the other variables using the same 
pattern. The variables to be associated with gender are the exploration of technology 
integration and experimentation with technology integration as shown in Tables 2 and 
Table 3. 

Table 2. The exploration of technology integration by gender association 

Exploration of 
technology 
integration   

 GENDER 
Total 

Pearson 
Chi-Square 

p  Females Males 

1.1 We experience 
challenges when 
technology is used 
during the learning 
process. 

Agree Count 181 114 295 

8.525a 0.014 

 
% within 
GENDER 

64 58 62 

Not sure Count 15 25 40  
% within 
GENDER 

5 13 8 

Disagree Count 87 56 143  
% within 
GENDER 

31 29 30 
 

Total Count 283 195 478  
 

1.2 Lack of learning 
resources has 
potential harm on 
the use of 
technology. 

Agree Count 198 161 359 

11.225a 0.003 

 
% within 
GENDER 

71 84 76 

Not sure Count 47 22 69  
% within 
GENDER 

17 11 15 

Disagree Count 33 9 42  
% within 
GENDER 

12 5 9 
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Exploration of 
technology 
integration   

 GENDER 
Total 

Pearson 
Chi-Square 

p  Females Males 

 
Total Count 278 192 470  

 

Table 3. The experimentation with technology integration by gender association  

Experimentation  
with technology 
integration 

 
GENDER 

Pearson 
Chi-Square 

p Females Males Total 

2.1 Technologies 
are currently 
being used to 
practice 
agriculture 
successfully. 

Agree Count 183 126 309 

6.024a 0.049 

 
% within 
GENDER 

67 66 66 

Not sure Count 49 23 72  
% within 
GENDER 

18 12% 15 

Disagree Count 41 43 84  
% within 
GENDER 

15 22 18 

  Total Count 273 192 465 
  

 
Table 2, item 1.1, indicated that most of the female respondents 181 (64%) agreed 

that they experience challenges when technology is used during the learning process. 
However, 15 (5%) of the female respondents indicated that they are not sure whether 
they experience challenges when technology is used during the learning process, 
while 87 (31%) disagreed with the statement. Interestingly, when it comes to the group 
of female respondents (283), the results show that a high percentage face difficulties 
in exploring the technology that is used during the learning of agricultural 
programmes. 

According to Table 2, item 1.1, many of the male respondents 114 (58%) agreed 
that using technology in learning presents challenges. The other results indicated that 
25 (13%) of the male respondents were not sure whether they experienced challenges 
when technology was used during the learning process, while 56 (29%) disagreed with 
the statement. When it comes to the group of male respondents (195), the results show 
that a high percentage face difficulties in exploring the technology that is used during 
the agricultural program learning process. Comparing the female and the male 
groups, it is shocking to discover that the female groups experience challenges when 
technology is used during the learning process.  

This finding is in contrast with Strong et al. (2013) that the female students 
accepted the technologies more than the males. However, this could be because the 
participants were based in a rural area of the Limpopo province. The remaining factor 
is that this study discovered that even within the groups of females, the exposure to 
technology remains a challenge for them. 

Table 2, item 1.2, indicated that most female respondents 198 (71%) lacked the 
learning resources that could harm their use of technology. The other results indicated 
that 47 (17%) of the female respondents were not sure whether they lacked the 
learning resources that could harm their use of technology, while 33 (12%) disagreed. 
From the total number of female respondents (278), the results show that a high 
percentage of female respondents lack the learning resources that could harm their 
use of technology. 
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Table 2, item 1.2, indicated that many of the male respondents 164 (84%) lacked 
the learning resources that could harm their use of technology. The other results 
indicated that 43 (22%) of the male respondents were not sure whether they lacked the 
learning resources that could harm their use of technology, while 42 (9%) disagreed. 
The results show that a high percentage of the male respondents lack the learning 
resources that could harm their use of technology. The findings show a significant 
association between gender and the exploration of technology integration among the 
total number of the male respondents (192). When the male and the female groups are 
compared, it is surprising to learn that the female groups recognise a lack of learning 
resources, which could harm their use of technology. This finding is consistent with 
Almukhambetova and Kuzhabekova's (2020) conclusion that understanding the 
barriers to women's agricultural transitions is critical because they have important 
implications for research on gender issues in agriculture education in larger 
international contexts. However, this study has discovered that the female groups 
perceive a lack of learning resources as a barrier to the use of technology in the TVET 
colleges. 

Table 3, item 2.1, shows that most of the female respondents 183 (67%) indicated 
that the technologies are currently being used to successfully practice agriculture. The 
other results indicated that 49(18%) female respondents were not sure that the 
technologies were currently being used to successfully practice agriculture, while 41 
(15%) disagreed. From the total number of female respondents (273), the results show 
that a high percentage of female respondents are familiar with the technologies that 
are currently being used to successfully practice agriculture. 

Table 3, item 2.1, shows that many of the male respondents 126 (66%) indicated 
that technologies are currently being used to successfully practice agriculture. The 
other results indicated that 23 (12%) are not sure that technologies were currently 
being used to successfully practice agriculture, while 49 (18%) disagreed. From the 
total number of male respondents (192), the results show a significant association 
between gender and the experimentation with technology integration. When 
experimenting with technology during the training of agricultural programmes, the 
female students are more impressed when they realise the technologies that are being 
used to practice agriculture. Comparing the female and the male groups, it is unusual 
and interesting that the females can notice the successful technologies and the 
operations during the agriculture practice. This finding is consistent with Dlamini et 
al. (2004), who claim that the girls have increased aspirations for careers in health and 
applied sciences, including agriculture, and are therefore more impressed with the 
kinds of technologies that are used lately. However, this study has discovered that the 
females are inspired by how the technologies are currently being used to successfully 
practice agriculture. 

The second presentation is about Section B, in which the participants responded 
to the questions using a theoretical framework. In this section, the authors present the 
main results of the survey analysis of each of the four distinct and independent phases, 
and this is followed by a discussion. The study organises each phase into tables, with 
discussions beginning with Tables 4–7. Table 4 discusses technology integration 
exploration; Table 5 discusses technology integration experimentation; Table 6 
discusses technology integration adoption; and Table 7 discusses advanced 
technology integration. 
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The participants in the survey were asked to respond to the questions about the 
exploration of the technology that is integrated during the evolution of agricultural 
training programmes. Table 4 displays some percentage of the responses, as well as a 
summary of the respondents (n = 482) who took the survey. The validity of the 
students’ responses to each variable is determined by the p-value of the Chi-square 
test which is less than 0.05. 

Table 4. Exploration of technology integration 

Exploration of technology integration Agree 
(%) 

Not 
sure (%) 

Disagree 
(%) 

Total 
(%) 

1.3 I am aware of technologies that can be 
used to teach agricultural education. 

65 24 11 100 

1.4 Innovative agricultural technologies are 
used in teaching and learning. 

45 24 31 100 

1.5 There are challenges to incorporating 
innovative technologies in the teaching and 
learning of agriculture. 

57 29 14 100 

1.6 The use of innovative technologies  
improves our understanding of what we 
learn. 

81 11 8 100 

Average 61 20 19 100 

Anova: Single Factor  

SUMMARY  

Groups Count Sum Average 
(%) 

Variance 

Agree 6 3.866616 64 0.016973 

Not sure 6 1.102948 18 0.006688 

Disagree 6 1.030436 17 0.011096 

 
After analysing the students’ responses in Table 4, the results in item 1.3 

indicated that the students are aware of the technologies to be used for training 
agricultural programmes. The results indicated that many of the respondents agreed 
(65%) that they are aware of the technologies that can be used to teach agricultural 
education compared to those who disagree (11%). A learning program with enough 
technological resources is likely to bring about the evolution of training agricultural 
programmes because it is well equipped with resources. Item 1.4’s results show that 
most of the respondents agreed (45%) that innovative agricultural technologies are 
used in the learning process compared to those that disagreed (31%). Item 1.5’s results 
show that most of the respondents agreed (57%) that there are challenges of 
incorporating innovative technologies in the teaching and learning of agriculture 
compared to those that disagreed (14%). Item 1.6’s results show that many of the 
respondents agreed (81%) that the use of innovative technologies improves the 
understanding of what they learn compared to those that disagreed (11%). The results 
indicated that a high percentage (64%) of the exploration of technology integration is 
one of the current training needs in the learning of agricultural programmes. 
However, an innovation is more likely to succeed if the technological challenges are 
addressed to make those technologies available to bring the innovation and evolution 
of agricultural training programmes to the next level. These findings are consistent 
with Aini et al. (2020) assertion that the challenges, such as the lack of skills, 
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knowledge, and training, impede the exploration of technology integration in learning 
and they may have an impact on the evolution of agricultural training programmes in 
the TVET colleges. 

Table 5. Experimentation with technology integration 

Experimentation of technology integration Agree 
(%) 

Not 
sure (%) 

Disagree 
(%) 

Total 
(%) 

2.2 The modern ways of integrating technologies 
into learning can stimulate the interest of 
practicing agriculture. 

84 10 6 100 

2.3 Learning with innovative technology tools 
can improve or change the learning process. 

92 6 2 100 

Average 67 14 18 100 

Anova: Single Factor  

SUMMARY  

Groups Count Sum Average 
(%) 

Variance 

Agree 5 3.365965 67 0.04327 

Not sure 5 0.71305 14 0.006846 

Disagree 5 0.920985 18 0.024416 

The results in Table 5 shows that experimenting agriculture with technology 
plays a major role in the evolution of agricultural training programmes in the TVET 
colleges. A modern way of training with the integration of technology is likely to 
stimulate the students' interest in engaging and expecting to learn more about the 
subject. This was also indicated in item 2.2 that 84% of the responses agreed that the 
modern ways of integrating technologies into learning can stimulate an interest in 
practicing agriculture compared to those who disagreed (6%). Item 2.3’s results show 
that most respondents agreed (92%) that learning using innovative technology tools 
can improve or change the learning process compared to those who disagreed (2%). 
This means that experimenting agriculture with technology is likely to bring the 
evolution of training agricultural programmes. Therefore, the overall results indicated 
that a high percentage (67%) of the experimentation with technology integration 
contributed to the current training needs in the learning of agricultural programmes. 
These findings are consistent with those of Meijer et al. (2015), who argue that 
innovative technology is essential for experimenting with and for training new skills 
that are related to agricultural activities. 

Table 6. Adoption of technology integration 

Adoption of technology integration Agree 
(%) 

Not 
sure (%) 

Disagree 
(%) 

Total 
(%) 

3.1 The available technological resources are 
used to support the learning process. 

73 12 14 100 

3.2 Innovative technologies are applied in 
agriculture teaching and learning. 

45 33 22 100 

3.3 Agriculture training is being provided here 
without the use of technology. 

57 18 26 100 

3.4 Training is still a traditional way without 
integrating technologies. 

57 25 18 100 
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Adoption of technology integration Agree 
(%) 

Not 
sure (%) 

Disagree 
(%) 

Total 
(%) 

3.5 Training programmes require technical 
upgrades to assist the lecturers to train more 
effectively. 

56 22 22 100 

Average 56 22 22 100 

Anova: Single Factor 
 

SUMMARY 
 

Groups Count Sum Average 
(%) 

Variance 

Agree 8 4.486248 56 0.02865 

Not sure 8 1.772327 22 0.013583 

Disagree 8 1.741425 22 0.012476 

The results in Table 6 show that the adoption of technology integration plays a 
major role in the evolution of agricultural training programmes in the TVET colleges. 
Item 3.1 shows that many respondents (73%) agreed that the available technological 
resources are used to support the learning process, compared to those that disagreed 
(14%). Item 3.2 means that the adopted technologies must be used to train agriculture, 
as the results show that most respondents (45%) agreed that innovative technologies 
are applied in agriculture teaching and learning, compared to those who disagreed 
(22%). An Agriculture lecturer who adopts a suitable technological tool is likely to 
integrate that tool during training. That was also revealed by item 3.3’s results, which 
show that many respondents (57%) agreed that agriculture training is being provided 
without the use of technology, when compared to those that disagreed (26%). An 
agriculture lecturer who cannot adopt any technological tool is unlikely to change the 
current method of training. Item 3.4’s results show that many respondents (57%) 
agreed that training is still done in a traditional way without integrating technologies, 
when compared to those that disagreed (18%). Item 3.5’s results show that most 
respondents (56%) agreed that the training programmes require technical upgrades to 
help the lecturers to train more effectively, when compared to those who disagreed 
(22%). Adopting technology for training is likely to shift the method of learning to a 
new method that incorporates technology. The results indicated that a high 
percentage (56%) of the adoption technology integration contributed to the current 
training needs in the learning of agricultural programmes. These findings are 
consistent with Moloi and Salawu (2022) who highlight that the most important 
process of meeting the current training needs in the learning of agricultural 
programmes, is to make appropriate technologies available for adoption to provide 
revolutionary training. 

Table 7. Advanced technology integration 

Advanced technology integration Agree 
(%) 

Not 
sure (%) 

Disagree 
(%) 

Total 
(%) 

4.1 The understanding of agricultural 
programmes is improved when integrating 
advanced technologies into lessons. 

74 18 7 100 

4.2 I become more skilled when there is the 
advanced integration of technologies in 
teaching and learning. 

78 13 9 100 
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4.3 Learning becomes easy if I learn through 
the integrated advance technologies. 

75 15 9 100 

4.4 I am gaining experience in addressing the 
real technological problems that are 
associated with agricultural production. 

70 18 13 100 

4.5 The technical changes increase 
performance in training programs. 

74 18 8 100 

Average 74 17 9 100 

Anova: Single Factor  

SUMMARY  

Groups Count Sum Average 
(%) 

Variance 

Agree 5 3.713694 74 0.000897 

Not sure 5 0.825729 17 0.000488 

Disagree 5 0.460577 9 0.000436 

The results in Table 7 show that advanced technology integration plays a major 
role in the evolution of agricultural training programmes in the TVET colleges. Item 
4.1 means that the use of advanced technology improves training, as many 
respondents (74%) agreed that the understanding of agricultural programmes is 
improved when integrating the advanced technologies into the lessons compared to 
those that disagreed (7%). When the students are trained with advanced technology, 
their knowledge and skills are more likely to improve than when they are trained 
without technology integration. Item 4.2’s results show that the majority of 
respondents (78%) agreed that they become more skilled when there is the advanced 
integration of technologies in the learning process compared to those that disagreed 
(9%). Item 4.3’s results indicated that the majority of respondents (75%) agreed that 
learning becomes easier if they learn through integrating advanced technologies, 
compared to those that disagreed (9%). The training that incorporates advanced 
technology is likely to impart current knowledge and skills. Item 4.4’s results show 
that many respondents (70%) agreed that they gain experience in addressing real 
technological problems that are associated with agricultural production compared to 
those that disagreed (13%). Item 4.5’s results show that the majority of the respondents 
(74%) agreed that the technical changes increase the performance in the training 
programmes compared to those that disagreed (8%).  The overall results indicated that 
a high percentage (74%) of the advanced technology integration contributed to the 
current training needs in the learning of agricultural programmes. These findings are 
in accordance with those of Jung et al. (2021) that the use of advanced technology not 
only helps to evolve training, but it also improves the understanding of how 
agriculture should be practiced now. 

The issue of conducting an analysis on each group was critical because the 
researcher wanted to closely examine the associated variable with gender and reach a 
conclusion. Even though the female groups are entering the agricultural programmes, 
within their groups, they still need to find a way to accelerate their interest in the 
technologies that are integrated into agriculture. When it comes to the males, they 
should participate in agriculture as well because they are dominant, but they should 
be aware of any challenges occurring in the so-called "man's dominant field," which is 
agriculture. In general, both groups (females and males) have more females in other 
programs, and this could be improved if females are given a chance to accelerate their 
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interest in agriculture. Furthermore, because the males outnumber the females in 
agriculture, the males are more likely to dominate. Now that we know the challenges 
at hand, the study concludes in line with the framework below. 

CONCLUSION 
The study looked into the current training needs in agricultural program 

learning in TVET colleges. The findings of this study revealed that the evolution of 
training for agricultural programmes should include phases such as the exploration 
of technology integration, the experimentation with technology integration, the 
adoption of technology integration, and advanced technology integration. Firstly, the 
study found that the phase of exploration of technology integration as the current 
training needs in agricultural program learning is hampered by challenges such as the 
lack of skills, knowledge, and training to integrate technology. The survey revealed 
that a lack of learning resources affects the use of technology during agriculture 
training. For example, the students indicated that they experience challenges when 
technology is used during teaching and learning. Secondly, the study found that the 
phase of experimentation with technology integration has been successfully 
implemented because technologies are currently being used to practice agriculture. 
The survey revealed that the agriculture lecturers use technological tools frequently 
when training the students. For example, the students indicated that learning using 
innovative technology tools improved or changed the learning process and it 
stimulated their interest in practicing agriculture. Thirdly, the study found that the 
phase of the adoption of technology integration was used to support the learning 
process. The survey revealed that no suitable integration of technologies is used in the 
practice of agriculture. For example, the students indicated that training is still done 
in a traditional way without integrating the technologies in some learning activities. 
Lastly, the study found that the phase of advanced technology integration is being 
faced in the agricultural program to improve skills, experience, and performance. For 
example, the students indicated that learning becomes easier through the integration 
of advanced technologies.  

RECOMMENDATION 
The study recommends that the challenges such as the lack of skills, knowledge, 

and training to integrate technology should be addressed to embrace the evolution of 
agricultural training programs. This will allow the TVET lecturers to use the advanced 
training technologies in agricultural programmes. This study adds new knowledge to 
the understanding of the association between the variables, including the exploration 
of technology integration and experimentation with technology integration by gender. 
Future research should look into the association between programs during the 
integration of agricultural technologies. 
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