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Agriculture is a major economic activity in Kelantan, where many rural 

communities rely on small-scale farming for their income. However, 

productivity remain low due to several factors such as limited 

mechanization and access to information. Nowadays Information and 

Communication Technology (ICT) play a significant role in improving 

agricultural activity including farm management, market access, and 

decision-making. Despite national initiatives to improve digital 
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inclusion in agriculture such as the Digital Economy Blueprint 

(MyDIGITAL) and the National Agrofood Policy 2021–2030 (NAP 

2.0), there are still a lot of challenges in ICT adoption among rural 

farmers in Kelantan. This study aimed to assess the reliability and 

suitability of a questionnaire designed to measure farmers’ perceptions 

toward ICT adoption and to identify preliminary patterns of awareness, 

attitudes, and challenges. A quantitative approach was employed using 

a structured questionnaire comprising 24 items with six constructs 

including importance, ease of use, knowledge, equipment, cost, and 

attitude. Data collected from 30 rural farmers were analyzed and 

presented using descriptive statistics. All constructs demonstrated 

acceptable reliability, with Cronbach alpha values ranging from 0.76 to 

0.84.  The findings confirm that the instrument is reliable and suitable 

for large-scale use while emphasizing the need for improved digital 

infrastructure and farmer training. 
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Introduction  

 

Agriculture is one key component of Malaysia’s socio-economic structure, which significantly 

contributes to food security, employment, and rural development. In the state of Kelantan, 

agriculture plays a vital role as most of its population resides in rural areas where farming is 

the main source of income. According to the Department of Statistics Malaysia (2023), more 

than 60 percent of Kelantan’s land area is dedicated to agricultural use, with key crops including 

paddy, rubber, oil palm, and vegetables. The agricultural sector not only sustains local income 

but also preserves traditional livelihoods and social relationship in rural communities. 

However, productivity from this sector in Kelantan remains relatively low due to heavy reliance 

on traditional practices, labour intensive methods, and limited exposure to modern technology.  

In this context, Information and Communication Technology (ICT) has emerged as a 

transformative enabler for agricultural modernization. ICT tools such as mobile phones, farm 

management systems, online platforms, and other digital applications have been recognized 

globally for their potential to enhance information sharing, market access, and decision-making 

among farmers (Meera et al., 2021; Awuor et al., 2020). The integration of ICT into agriculture 

can improve efficiency, reduce information gaps, and empower smallholder farmers with real-

time data. In Malaysia, the government has launched several initiatives, including the Digital 

Economy Blueprint (MyDIGITAL) and the National Agrofood Policy 2021–2030 (NAP 2.0), 

aimed at accelerating digital adoption including in the agricultural sector (Ministry of 

Agriculture and Food Security, 2021).  
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Despite these national efforts, ICT implementation at the grassroots level especially among 

small-scale farmers in rural states such as Kelantan remains inconsistent due to several factors. 

The local-level adoption of such technologies in Kelantan is constrained by persistent 

infrastructural and socio-economic barriers. Key challenges include poor internet connectivity, 

high equipment costs, low technical literacy, and limited access to training opportunities 

(Ismail et al., 2020; Kamaluddin et al., 2022). Without reliable, context-sensitive instruments 

to assess farmers’ perceptions, it is difficult for policymakers and development agencies to 

design targeted interventions that promote digital inclusion.  

 

Based on this situation, there is an urgent need to understand how rural farmers in Kelantan 

perceive ICT and the challenges they face in adopting it. While several national-level studies 

have investigated ICT adoption among Malaysian farmers, few have focused specifically on 

Kelantan’s unique rural agricultural landscape. Additionally, existing instruments for 

measuring farmers’ ICT adoption have not been thoroughly tested for reliability and clarity in 

this demographic. Existing research tends to focus on national trends rather than localized 

studies that capture the specific experiences of smallholder farmers in rural states. Thus, a pilot 

study is necessary to test and refine a survey instrument that captures the perceptions, attitudes, 

and digital readiness of Kelantan farmers toward ICT adoption.  

 

This study primary aimed to access the reliability and suitability of a questionnaire designed to 

measure rural farmers’ perception of ICT adoption, while also exploring preliminary patterns 

of awareness, attitudes and constrain. Three objectives to be achieve in completing this study 

are:   

 

1. To evaluate the reliability and internal consistency of the instrument measuring six 

constructs of ICT adoption including importance, ease of use, knowledge, equipment 

availability, cost, and attitude among rural farmers in Kelantan. 

2. To identify the preliminary perceptions and attitudes of rural farmers in Kelantan 

toward the use of ICT in their agricultural activities. 

3. To determine the key challenges and barriers that may influence farmers’ readiness and 

willingness to adopt ICT in agricultural practices. 

 

Literature Review  

 

This section provides an overview of previous studies and theoretical foundations relevant to 

ICT adoption in agriculture, with a focus on its application among rural farmers. It examines 

the role of ICT in transforming agricultural practices, explores key factors influencing 

adoption, and highlights challenges faced by smallholder farmers.  

 

The integration of Information and Communication Technology (ICT) into agriculture has 

transformed traditional farming systems worldwide. ICT facilitates access to information on 

weather, pest management, market prices, and financial services, thereby improving farm 

productivity and decision-making (Awuor et al., 2020; Meera et al., 2021). Mobile 

technologies, in particular, enable farmers to communicate directly with suppliers, extension 

agents, and customers, reducing dependency on intermediaries and enhancing income 

opportunities (Tobbin & Adjei, 2021). In developing countries, ICT has been shown to bridge 

the information gap between rural farmers and agricultural institutions, fostering greater 

efficiency and innovation in smallholder farming (Bolarinwa et al., 2021). However, the degree 
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of ICT adoption varies widely, depending on infrastructure quality, affordability, and user 

readiness.  

 

Malaysia has recognized ICT as a key driver for modernizing its agricultural sector. 

Government initiatives such as the Digital Economy Blueprint (MyDIGITAL) and the National 

Agrofood Policy 2021–2030 (NAP 2.0) emphasize digitalization, smart farming, and capacity-

building to promote sustainable agricultural growth (Ministry of Agriculture and Food Security, 

2021). Despite these efforts, studies indicate that ICT adoption remains unequal across regions, 

particularly in rural states such as Kelantan (Ismail et al., 2020; Kamaluddin et al., 2022). While 

urban farmers and agribusinesses benefit from digital technologies, rural farmers often face 

barriers such as limited network coverage, high equipment costs, and inadequate technical 

skills. These challenges restrict the ability of smallholder farmers to move from subsistence 

farming to technology-based agriculture. In Kelantan, agriculture remains central to the state’s 

economy, but most farmers continue to rely on traditional tools and practices. ICT adoption in 

this context could help farmers access up-to-date information, connect with wider markets, and 

improve productivity. However, limited empirical data exist on the extent of ICT use among 

Kelantan farmers or their perceptions of its relevance. This gap points out the importance of 

localized studies to understand farmers’ readiness and constraints in adopting digital solutions.  

The adoption of ICT in agriculture is influenced by a combination of technological, socio-

economic, and psychological factors. The Technology Acceptance Model (TAM) proposed by 

Davis (1989) identifies two key predictors: perceived usefulness and perceived ease of use, 

both of which shape users’ attitudes toward technology. The Unified Theory of Acceptance and 

Use of Technology (UTAUT) later expanded this framework by incorporating additional 

factors such as social influence, facilitating conditions, and behavioural intention (Venkatesh 

et al., 2003). Studies in developing countries have adapted these models to explore ICT 

adoption in rural farming contexts, emphasizing factors like cost, knowledge, and infrastructure 

availability (Rahman & Hassan, 2019; Awuor et al., 2020). Empirical research across Southeast 

Asia and Africa shows that farmers’ ICT adoption decisions are strongly influenced by their 

education level, income, access to equipment, and previous exposure to technology (Munthali 

et al., 2018; Sulaiman et al., 2022). In Malaysia, Kamaluddin et al. (2022) found that digital 

literacy and affordability are significant predictors of ICT usage among rural communities. 

Similarly, Norizan and Aziz (2022) highlighted that government-led ICT training programs 

enhance farmers’ awareness and skills, though sustainability remains an issue. These findings 

suggest that improving farmers’ knowledge, affordability, and access to ICT tools is critical to 

fostering adoption in rural areas.  

 

Despite the recognized potential of ICT, several challenges hinder its effective implementation 

in agriculture. Poor internet connectivity, high equipment costs, and limited digital 

infrastructure continue to delay access, especially in remote areas (Ismail et al., 2020; 

Bolarinwa et al., 2021). Additionally, low levels of digital literacy and lack of localized content 

reduce farmers’ confidence in using ICT tools (Rahman & Hassan, 2019, Tanaka & Nguyen, 

2024). Cultural and social norms can also influence ICT adoption, as some older or less-

educated farmers may perceive technology as complex or unnecessary (Nor Diana et al., 2026). 

These barriers highlight the importance of targeted interventions that combine infrastructure 

development with capacity-building and awareness programs. In Kelantan, such barriers are 

particularly obvious due to the rural nature of its farming communities. The lack of reliable 

internet infrastructure and high cost of digital devices have limited the diffusion of ICT-based 

agricultural innovations. Consequently, while awareness of ICT’s benefits may be increasing, 

practical utilization remains low. These issues finally effect the adoption of ICT among farmers 
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specifically in Kelantan. Thus, it requires a comprehensive understanding of farmers’ 

perceptions, attitudes, and readiness.  

 

In summary, existing literature emphasizes the transformative potential of ICT in enhancing 

agricultural productivity, efficiency, and market connectivity. However, despite government 

initiatives to promote digital adoption, rural farmers in Malaysia particularly in Kelantan 

continue to face challenges such as inadequate infrastructure, high equipment costs, and limited 

digital literacy. Previous research has largely focused on national-level analyses, with limited 

attention to localized studies that explore farmers’ specific perceptions, readiness, and barriers 

in rural contexts. Extensive study is needed to determine the factors that lead to the ICT 

adoption specifically among farmers in Kelantan. Moreover, few studies have validated 

instruments tailored to measure ICT adoption among this group in Malaysia. Given these gaps, 

this pilot study was designed to test the reliability and suitability of a structured questionnaire 

assessing six key constructs: the importance of ICT, ease of use, knowledge, equipment 

availability, cost, and attitude. By conducting the study among rural farmers in Kelantan, the 

research seeks to refine the measurement instrument and ensure its contextual relevance Before 

applying it to a larger population. The following section outlines the methodological 

procedures employed in this pilot study.  

 

Research Methodology 

 

This research employed a quantitative pilot study design to evaluate the reliability, clarity, and 

suitability of the research instrument measuring farmers’ perceptions toward ICT adoption in 

agriculture. The study focused on six core constructs adapted from the Technology Acceptance 

Model (TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT) 

including importance of ICT, ease of use, knowledge, equipment availability, cost, and attitude 

toward ICT usage. The pilot study served as a preliminary phase to ensure that the questionnaire 

items were understandable, consistent, and relevant to the local agricultural context before 

conducting a large-scale survey. The pilot study was conducted in Kelantan, a state located in 

the northeast region of Peninsular Malaysia, known for its strong agricultural base. Most 

farmers in Kelantan engage in small-scale farming activities such as paddy, rubber, and 

vegetable cultivation. Conducting the pilot in this region allowed the researcher to test the 

applicability of ICT-related questions among farmers with varying levels of exposure to digital 

tools.  

 

The target population for the pilot study consists of rural farmers actively involved in 

agricultural activities in Kelantan. A random sampling technique was used to select 

respondents. A total of 30 respondents participated in the pilot study, which aligns with 

recommendations for pilot testing to assess instrument reliability a nd comprehension (Hertzog, 

2008; Johanson & Brooks, 2010). The sample was diverse in terms of age, education level, and 

farming experience to reflect the characteristics of the larger farming community. Data were 

collected through field visits with the assistance of local farmer groups. 

 

A structured questionnaire was developed as the main data collection instrument. The 

questionnaire consisted of two sections: 

 

• Section A captured demographic information such as age, gender, education level, years 

of farming experience, and type of agricultural activity. 
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• Section B contained 24 items measuring the six constructs related to ICT adoption: 

importance (4 items), ease of use (4 items), knowledge (4 items), equipment (4 items), 

cost (4 items), and attitude (4 items). 

 

Result and Discussion 

 

In the first section of the questionnaire, demographic information such as age, gender, 

education level, years of farming experience, and type of agricultural activity are captured. 

Figure 1 shows gender of the respondents. 81% of the respondents are male, while 19% are 

female. Less than 20% of the respondents are below 20 years old.  

 

 
 

Figure 1: Gender 

 

The second section of the questionnaire consists of 24 items measuring six constructs adapted 

from the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use 

of Technology (UTAUT) . The items including importance of ICT, ease of use, knowledge, 

equipment availability, cost, and attitude toward ICT adoption. After analysis, all constructs 

demonstrated acceptable internal consistency, with Cronbach’s alpha values ranging from 0.76 

to 0.84, indicating good reliability of the measurement scales.  Table 1 presents the descriptive 

statistics and reliability coefficients of the constructs. 

 

Table 1: The Descriptive Statistics And Reliability Coefficients Of The Constructs. 

 

Construct Mean (M) Standard Deviation (SD) Cronbach’s Alpha 

Importance of ICT 4.35 0.52 0.83 

Ease of Use 3.89 0.64 0.81 

Knowledge 3.78 0..70 0.80 

Equipment Availability 3.22 0.75 0.78 

Cost 3.10 0.81 0.76 

Attitude toward ICT Adoption 4.12 0.58 0.84 

 

The findings from the analysis of 30 respondents in Kelantan reveal an overall positive 

perception toward ICT adoption in agriculture. The construct measuring perceived importance 

of ICT recorded a high mean score of 4.35 (SD = 0.52) on a five-point Likert scale, indicating 

strong agreement that ICT contributes to farming efficiency and decision-making. Most 

respondents (87%) agreed that ICT provides access to timely market information and supports 
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improved productivity. This demonstrates that farmers are increasingly aware of ICT’s role in 

enhancing competitiveness and reducing dependency on traditional methods. The Cronbach’s 

alpha value of 0.83 for this construct confirmed strong internal consistency among the related 

items, validating the reliability of the measurement. 

 

For the ease of use and knowledge constructs, the results showed moderate levels of agreement 

among farmers. The mean score for ease of use was 3.89 (SD = 0.64), while knowledge 

recorded 3.78 (SD = 0.70). All respondent familiar with smartphones and social media 

platforms reported greater confidence in using ICT to check weather forecasts, search for 

fertilizer information, and communicate with extension officers. However, around 42% of 

respondents admitted that they still found it difficult to use advanced applications such as 

digital farm management systems or online marketing tools due to limited digital skills. This 

suggests that while awareness and basic usage are relatively widespread, practical competency 

remains an area for improvement. The positive correlation observed between ICT knowledge 

and attitude (r = 0.61, p < 0.01) indicates that farmers who are more knowledgeable tend to 

have more favourable attitudes toward ICT integration. 

 

Despite the overall positive outlook, several challenges remain evident. The equipment and 

cost constructs recorded lower mean scores of 3.22 (SD = 0.75) and 3.10 (SD = 0.81) 

respectively, showing that access to digital devices and affordability continue to be major 

barriers. Many farmers (56%) reported difficulties in purchasing or maintaining ICT 

equipment, while 48% cited unstable internet connectivity as a constraint. Furthermore, 

although the attitude toward ICT adoption construct showed a high mean of 4.12 (SD = 0.58), 

external challenges such as limited infrastructure and financial capacity often restrict full 

utilization of ICT tools. Nevertheless, the majority (79%) expressed strong willingness to 

participate in future ICT training programs. These findings highlight that while Kelantan’s 

farmers are conceptually ready for digital transformation, practical challenges such as 

particularly cost, infrastructure, and digital literacy must be addressed to achieve effective and 

sustainable ICT adoption in rural agriculture. The results of this study indicate that farmers in 

Kelantan generally have a favourable perception of ICT and recognize its importance in 

improving agricultural practices. High mean scores for importance (M = 4.35) and attitude (M 

= 4.12) suggest that most farmers value ICT as a tool for enhancing productivity, accessing 

information, and facilitating communication. Moderate scores for ease of use (M = 3.89) and 

knowledge (M = 3.78) imply that while many farmers are familiar with basic ICT tools such 

as smartphones and social media, they still face difficulties in applying more advanced digital 

technologies. Lower mean values for equipment (M = 3.22) and cost (M = 3.10) highlight the 

continuing challenges of limited device availability, unstable internet connectivity, and high 

operational costs.  

 

Overall, the findings demonstrate that farmers in Kelantan generally possess a positive 

perception of ICT adoption in agriculture. Most respondents recognized ICT’s potential in 

improving productivity, accessing market information, and enhancing communication with 

agricultural stakeholders. High mean scores for perceived importance and attitude indicate 

readiness to embrace digital tools, aligning with previous studies that identified perceived 

usefulness and ease of use as key predictors of technology adoption (Awuor et al., 2020; Meera 

et al., 2021). Reliability results confirmed that the instrument was both valid and appropriate 

for future large-scale studies.  
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However, persistent barriers such as limited equipment access, poor connectivity, and high 

costs continue to restrict effective ICT utilization (Ismail et al., 2020; Kamaluddin et al., 2022). 

While awareness is increasing, many farmers lack the digital skills required for more advanced 

applications, such as e-commerce or precision farming. This gap between positive attitudes and 

practical usage underscores the importance of improving digital literacy and affordability 

(Rahman & Hassan, 2019; Bolarinwa et al., 2021).  

 

The study also found strong willingness among farmers to participate in ICT-related training, 

highlighting opportunities for targeted interventions. Strengthening extension services, 

promoting affordable devices, and expanding broadband infrastructure could enhance digital 

inclusion. As Norizan and Aziz (2022) suggest, sustained institutional support and training can 

significantly increase rural farmers’ engagement with ICT. Overall, this pilot study confirms 

the reliability of the measurement instrument. The finding provides a foundation for future 

research on ICT adoption among rural farmers in Kelantan. 

 

Conclusion 

 

This pilot study examined the reliability and suitability of the questionnaire to be used to 

investigate the perceptions and attitudes of farmers in Kelantan toward ICT adoption in 

agriculture, focusing on six key constructs including importance, ease of use, knowledge, 

equipment availability, cost, and overall attitude. The results revealed that the reliability value 

is acceptable. There for the questionnaire is valid to be used to determine ICT adoption 

specifically among farmers.  
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