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ABSTRACT  
 
Stingless beekeeping is not only a profitable activity to Malaysian beekeepers but also to 
Malaysian economy. However, natural honey has faced some difficulties which resulted to 
low production due to lack of information on improved technology as well as capacity and 
potential building of stingless beekeeping farmers which depend mostly on information 
received from the extension agents. Hence, it is the responsibility of the extension agents to 
give useful information on the available technology and develop the capacity of the farmers 
to take right decision that will improve their level of production. This study assessed how 
technology transfer and human resource development skills influences work performance of 
the extension agents towards sustainable beekeeping production among beekeepers. The 
study sought to establish the role of relevant technology transfer and human resource 
development skills in effective performance. The research design was descriptive and 
quantitative survey of stingless beekeepers on technology transfer and human resource 
development by the extension agent. Data was obtained from 54 beekeeping farmers and 
was analyzed using descriptive and inferential statistics. The results revealed that 
technology skill, technology dissemination skill, technology evaluation skill, Decision making 
process skill, Leadership development skill and work performance were rated moderate by 
stingless beekeeping farmers while Social skill was rated high. Significant and positive 
correlation (P<0.01) existed between all variables and performance. Regression results 
showed that leadership development skill, Decision making process skill, and social skill are 
significant (P = .05), while technology skill, technology dissemination skill, technology 
evaluation skill are not significant. The highest contributing factor is social skill (β=.446). 
Beekeeping is a profitable project in Malaysia and can be sustained if the extension services 
and programmes are well carried out by competent extension agents and relevant 
agricultural government agency.  
  
Keywords: Sustainable, beekeeping, technology transfer, human resource development, 
extension agents, work performance. 
  
1. INTRODUCTION  

 
Stingless bee farming which is referred to as Meliponiculture was initially practiced culturally 
in the communities of country with regional and traditional understanding. Stingless bee 



 

 

production and marketing has expanded in country like Australia but recorded less than 
100kg in terms of total annual production. Due to high potential of beekeeping development, 
the wholesale price of honey product was marketed at AU $50/kg [1]. Therefore, stingless 
bee beekeeping was kept for purposes of pollination as recorded in South East Asia 
countries like Malaysia, Indonesia, Thailand and the Philippines [2,3]. Beekeeping business 
has high growth potentials especially in Malaysia that include state of Kelantan, which 
commercialized honey products like honey, bee bread and propolis. These products were 
marketed at RM35/300g, RM30/200g and RM25/10ml respectively according to demand.  
The economic value of stingless bee and its features of external nest are yet to be explored 
[1]. 
 
Malaysia happened to be a forest dominated area with indigenous honeybees’ species and 
abundant nectar and pollen sources, this show a good direction for beekeeping industry to 
prosper rapidly since the demand for local natural honey is far outweigh the supply in the 
country. Furthermore, low production of local natural honey has been reported in a research 
conducted by [4] where he revealed the production trends of natural honey in Malaysia, 
indicating insufficient production at local level right from the year 2000 up to 2010 compared 
to consumption as shown in Table 1.1.  Similarly, [5] reported an increase of honey 
production from 2011 to 2015 to meet up with the demand of domestic consumption but the 
productivity was still below the quantity consumed and that there can be a lot of 
improvement if the beekeeping farmers have access to the right technology which may have 
sustainable effect on the economy of the country.  
 
     Table 1. Total Natural Honey Produced and Consumed in Malaysia, 2000-2015 

Year Production (MT) Import Quantity
(MT) 

Quantity Consumed
(MT) 

2000 98 2294 2283
2001 60 1940 1981 
2002 60 2432 1153 
2003 60 4940 1135
2004 60 2319 2057 
2005 60 2194 2172 
2006 63 2483 2307
2007 90 4927 2835
2008 1228 6749 3008
2009 2120 8233 2970 
2010 8548 7915 3011
2011 9403 3,160 10,054
2012 10343 2,207 10,971 
2013 11377 1,784 12,465 
2014 12515 3,157 14,870
2015 13767 4,913 15,159 

     Source: (Ismail, 2014; Ismail & Ismail, 2016)  
 
However, the major function of agricultural extension is to facilitate diffusion and adoption of 
innovative technologies and practices through effective technology transfer from innovation 
producers (research institutes and universities) to its users or clientele such as rural farmers 
[6]. It also aims to develop and empower its clientele through availing them with information 
and enabling their decision-making process for enhanced livelihood using the human 
resource development approach [7]. These aspects of extension have not been 
academically assessed in the context of stingless beekeeping in Malaysia, thereby leaving a 
knowledge gap needed to be filled. Furthermore, there is need to understand the 
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competencies of extension agents in technology transfer and human resource development 
to determine which of the two is most important in determining their work performance.  
 
Conversely, there has not been comprehensive study in this area provide evidence for 
extension interventions targeted at enhancing the delivery capacity and work performance of 
extension agents [8]. Moreover, the contribution of extension agents’ is considered crucial in 
transferring technology to the farmers. Traditionally, extension has been closely associated 
with the field of agriculture and rural development. In fact, it was the single most important 
strategy employed to promote the growth and development of small scale agriculture and 
agricultural-related enterprises in Malaysia [9,10]. Competent extension agents delivering 
appropriate technologies and development advisory services are required to empower 
stingless beekeepers towards enhanced productivity, higher income and improved livelihood 
[11]. The low production of natural honey could be due to inadequate information on 
improved technology and lack of capacity and potential development of stingless bee 
farmers.   
 
The main objective of this study is to determine how sustainable stingless beekeeping 
production could be enhanced through extension agents’ technology transfer and human 
resource development in Malaysia. The specific objective was to; (1) to examine the level of 
transfer of technology skills, human resource development skills and extension agents work 
performance; (2) to find out the relationship between transfer of technology skills, human 
resource development skills and work performance of extension agent and (3) to identify the 
highest contributing factors to work performance of the extension agents in the study area. 
 
Theoretical background  
A work performance model-central and surface competency was the theoretical basis used 
to evaluate work performance from competency perspective in this. The model was 
developed basically to assess characteristics of an individual employee as criteria for 
effective and superior performance in every work situation [12]. The model was generally 
acknowledged and used widely competencies and work performance researches 
[13,14,15,16,17,18]. The model was based upon identification of five different characteristics 
of competency. The word competencies have as a meaning the skills or knowledge that 
results to high performance. They are learned ability of employee that allows them to 
perform specified actions appropriately or some task. Competency reveals the quality of 
being able to perform which permits or facilitates achievement or accomplishment of a given 
task. The aim of this study is to determine the level of extension agents’ work performance 
through technology transfer and human resource development on sustainable beekeeping 
production among beekeepers in Malaysia. 
 
[12] divided competency into visible and hidden elements. The visible component of 
competency is the knowledge and skills, while the concealed aspects are motives, traits and 
self-concept. [12] give attention to the component that are capable of being seen since it can 
easily be changed over time so as to be complete for more usage and productive relatively 
to cost. The aspect that is open to easy view out of the component is the skill and it is the 
area concentrated on in this study. The aspect was divided into technology skill, technology 
dissemination skill, technology evaluation skill, leadership development skill, decision 
making process skill and social skill since they are related to characteristics which enable 
extension agents to perform their duties as it is related to technology transfer and human 
resource development within a specific function of their job [19]. If extension agents possess 
these six components of skills their duties can be perform in an effective way as it is required 
by the schedule of their job [13]. 
 



 

 

A skill gives way for individual ability to perform activities in a competent manner. All the 
above mentioned elements are habitual behaviours by which extension agents can make 
difference in their work during technology transfer and human resource development. A skill 
is the learned ability on how and what to do about a particular task through energetic body or 
mental capacity. The knowledge and skills learned or retained by individual have a tendency 
to be developed easily and at the same time capable of being seen, while training can 
serves as complement to achieve best possible result in a cost-effective manner with other 
serving as an essential component for utilization of skills. 
 
In this context, an agricultural extension agent should consider expanding their 
competencies on technology transfer and human resource development which will serve as 
the basis on which clientele and organization can change and improved their performance. 
[20] identified more than two grounds why extension agent should be encouraged to 
consider expanding their competencies. Firstly, competency development between individual 
performance and organization performance should focus on demonstrating quality 
performance that thrusts itself into attention by an individual, team or work group links to 
decisions that are very strategic. The second reason is that an extension agent should be 
able to recognize the needed skills, knowledge, and the behaviour to achieve maximum 
result in addition to ineffective functional skills. The third and the most important for an 
agricultural extension agencies worldwide are to consider skills and knowledge 
competencies in the competency models as powerful decision-making tools in making the 
right human resource decisions which can serves as a basis to decide selection criteria for 
employee, the nature of training and professional development needed, professional 
methods of appraising their performance and successive planning. 
 
2. MATHERIALS AND METHODS 
 
This research is a descriptive correlational study, which was employed to examine a 
relationship between the predetermined predictor variables and work performance of the 
extension agents among beekeepers. Data were collected from the sample states of the 
population through ‘drop and pick’ method of administering a set of questionnaire from the 
months of September to February 2018. The instrument for data collection was developed, 
pilot tested and validated by academic experts to ensure quality of the data sourced.  
 
The study was conducted in Malaysia which made up of islands that covered 130,598sq/km 
(50,424 sq. miles). The location shared border with Thailand in the north, Singapore to the 
south. The population of the study comprised of 717 commercialize Stingless bee farmers 
from Malaysia. Multi-stage sampling method was used for sample size selection. In the first 
stage, ten states were purposively selected from the fourteen states in Malaysia based on 
their involvements in honey production activities. The ten states are Kedah, Perlis, Kelantan, 
Terengganu, Pahang, Negeri Sembilan, Melaka, Selangor, Johor and Sarawak. In the 
second stage, one honey production town communities from each of the ten states were 
obtained from Department of Agriculture in Malaysia giving a total of ten town communities. 
In the third stage, a list of beekeeping farmers was obtained from Department of Agriculture 
in Malaysia. From the list provided by DOA (Department of Agriculture), the respondents 
were selected based on experience, educational qualification and business records using 
Slovin’s formula of [21] to determine the total sample size:  
n =      N__                  
        1+NE²  
Where:  n = Sample size 

 N = Population size 
       E = Desired margin of error (10%)  
As shown below: 
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n = 717                       
    1+717(0.10)2    
    
n = 717 
     1 + 717(0.01) 
n = 717 
        8.17 
n = 87.7 
 
Approximately, the sample size is eighty-eight farmers (n = 88). 
 
A total sample of 88 was identified. However, only 54 representing 62% questionnaires were 
retained for analysis due to error in filling and presence of outliers. The IBM SPSS Version 
23 was used to analyze the data using descriptive statistics for the demographic profile and 
level of technology skill, technology dissemination skill, technology evaluation skill, 
leadership development skill, decision making process skill, social skill and work 
performance. The relationship that exist between technical skill, technology dissemination 
skill, technology evaluation skill, leadership development skill, decision making process skill, 
social skill and work performance were determined by the use of correlation coefficient. The 
extent of technical skill, technology dissemination skill, technology evaluation skill, 
leadership development skill, decision making process skill, social skill contribution to work 
performance were evaluated by using multiple linear regressions. 
 
 
3. RESULTS AND DISCUSSION 
 
Demographic profile 
The result of the study according to table 1, show that close to half of the respondents is 
within the age range of 51 and greater than 60 years (40.8%), 33.3% are within the age 
range of 31-40 years, while 16.7% falls to the age range of 41-50 year and 9.3% were found 
to be within the age range of 20-30 years of age.  Most of the respondents are male (77.8%) 
while female constituted 22.2%. The marital status shows that most of the respondents 
(77.8%) are married, 18.5% are single, while only 3.7% are widowed. More than half (59.3%) 
of the respondents have a family size of 4-7. The respondents’ educational level reveals that 
46.3% have secondary education, 31.5% possessed university education, and about 14.8% 
had primary education, while only 7.4% were educated at college level. Also, 70.4% of the 
respondents took beekeeping practice as full time job, while 29.6% undertake beekeeping 
practice as a part time job. Nearly half (44.4%) of the beekeepers indicates 1-3 years of 
experience, followed 3.7% as having less than 9 years experience, while less than 1 year 
and 4-6 years of experience recorded 25.9% each. When beekeepers were asked about 
being a member of beekeeping association, only 37% were said to be a member of 
beekeeping association while almost 64% were not member of beekeeping association. 
 
 
 
 
 
 
 
 
 
 
 



 

 

Table 2. Demographic profiles of participant 
Demography Frequency 

n = 54
Percentage (%) 

Age 
20-30  5 9.3 
31-40 18 33.3 
41-50 9 16.7 
51-60 11 20.4 
>60 11 20.4 
Gender  
Male 42 77.8 
Female 12 22.2
Marital status 
Single 10 18.5 
Married 42 77.8 
Widowed 2 3.7 
Family size  
1-3 15 27.8 
4-7 32 59.3 
8-11 6 11.1 
>12 1 1.9 
Educational levels 
Primary  8 14.8 
Secondary 25 46.3
College 4 7.4 
University 17 31.5 
Beekeeping Practice 
Full time 38 70.4 
Part time 16 29.6 
Beekeeping Experience 
< 1year 14 25.9 
1-3 years 24 44.4 
4- 6 years 14 25.9 
>9 years 2 3.7 
Beekeeping Association 
Yes 20 37.0 
No 34 63.0 

 Source: Computed Survey data, 2018 
 
Levels of work performance, technology skill, technology dissemination skill, 
technology evaluation skill, leadership development skill, decision making 
process skill, and social skill 
 
As presented in Table 2, the descriptive statistics of the contributions of technology skill, 
technology dissemination skill, technology evaluation skill, leadership development skill, 
decision making process skill and social skill to work performance of extension agents 
among beekeepers. The mean scores and standard deviations of the level of agreement 
were determined based on the range of (1-2.339) as low, (2.34-3.67) as moderate and (3.68-
5.00) is high as indication of measurement for the levels on a five-point likert scale of 5.00. 
As indicated in Table 3, the mean scores ranged from 2.92 to 3.68. From Table 2, the level 
of work performance was moderate (M = 2.929; SD = .790). Out of all the factors that 
contributed to work performance, five showed moderate mean scores being technology skill 
(M = 3.402; SD = .774), technology dissemination skill (M = 3.362; SD = .862), Technology 



 

 

evaluation skill (M = 3.039; SD = .876), decision making process skill (M =2.855; SD = .898) 
and leadership development skill (M = 2.865; SD = .845) while social skill showed highest 
mean score (M = 3.688; SD = .692). 
 
Table 3. Levels of work performance, technology know-how, dissemination of 
technology, evaluation of technology, leadership development, decision making 
process, and social skill  

Level  Mean SD
Work performance 2.929 .790 
Technology skill 3.402 .774 
Technology dissemination skill 3.362 .862 
Technology evaluation skill 3.039 .876
Leadership development skill 2.865 .845 
Decision making process skill 2.855 .898 
Social skill 3.688 .692 

Source: Computed Survey data, 2018 
M=Mean; SD=Standard Deviation 
 
The influence of technology skill, technology dissemination skill, technology 
evaluation skill, decision making process skill, leadership development skill, 
social skill to work performance 
The relationship between the six factors (technology skill, technology dissemination skill, 
technology evaluation skill, decision making process skill, leadership development skill, and 
social skill) contribution to work performance were determined using Pearson correlation 
coefficients. Exploratory analysis was carried out to ensure that assumptions of normality 
and linearity were not violated. The result of the correlation analysis showed that all factors 
were significantly correlated. As indicated in Table 3, very strong, positive and significant 
relationship was found between social skill and work performance (r = .928; P < .001); 
strong, positive and significant relationship between leadership development skill and work 
performance (r = .891; P < .001); decision making process skill and work performance (r = 
.860; P < .001), technology evaluation skill (r = .721; P < .001); technology dissemination 
skill and work performance (r = .734; P < .001) and a moderate positive and significant 
relationship between technology skill and work performance (r = .530; P < .001). 
 
Table 4. Correlation coefficients among technology skill, technology dissemination 
skill, technology evaluation skill, decision making process skill, leadership 
development skill, social skill and work performance  
 
Variables X1 X2 X3 X4 X5 X6 Y 
Technology skill (X1)  1 .528** .638** 504** 

 
.443** 
 

.482** 
 

.530** 
 

Technology dissemination skill (X2)  1 .618** 
 

.658** 
 

.645** 
 

.681** 
 

.734** 
 

Technology evaluation skill (X3)   1 .642**

 
.623** 
 

.678** 
 

.721**

 

Decision making process skill (X4)    1 .802** 
 

.797** .860** 
 

Leadership development skill (X5)     1 .881**

 
.891**

Social skill (X6) 
 

     1 .928**

Work performance (Y)       1 
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Source: Computed Survey data, 2018 
Significant; **P<.01 
 
The contribution of ToT and HRD skills to work performance of extension 
agents among beekeepers 
 
In order to identify the effect of ToT and HRD skills to work performance, Table 4 presents 
the result of the regression analysis and was based on the contribution of all six independent 
variables to work performance. The three components of human resource development 
(HRD); decision making process skill (β =. 217; P = .006), leadership development skill (β 
=.203; P = .033) and social skill (β = .446; P = .000) was positive and significantly 
contributed to work performance. On the other hand, the three components of transfer of 
technology (ToT); technology skill (β = .008; P = .879), technology dissemination skill (β = 
.099; P = .110) and technology evaluation skill (β = .086; P = .191) was not statistically 
significant towards work performance. The summary statistics of the regression analysis 
show the variables for which the coefficients are statistically significant with Adj.R2 of .575. 
The work performances were attributed to the three component of HRD with a combined 
contribution of 57.5% to variance of work performance.   
 
Table 5. Multiple linear regression of technology skill, technology dissemination skill, 
technology evaluation skill, leadership development skill, decision making process 
skill, social skill, and work performance. 
Factors Unstandardized 

Coefficients 
Std error Standardized 

Coefficients 
t Sig. 

Constant -1.139 .380  -2.998 .004 
Technology skill .017 .109 .008 .153 .879 
Technology 
dissemination skill 

.140 .086 .099 1.628 .110 

Technology evaluation 
skill 

.180 .136 .086 1.327 .191 

Decision making 
process skill 

.227 .080 .217 2.853 .006 

Leadership 
development skill 

.229 .104 .203 2.192 .033 

Social skill .511 .111 .446 4.608 .000 
P < .001, R =.789, R2 =.623, Adj. R2 = .575,   Std. Error of the Estimate = .51575, β = 
standardized regression coefficient, t value = test statistics of β 
Source: Computed Survey data, 2018 
Significant; *P = .05 

 
Discussion 
The results of all the factors are consistent with previous research [10,22,23]. The moderate 
levels of technology skill, technology dissemination skill, technology evaluation skill, 
leadership development skill, decision making process skill and social skill at high level tend 
to reflects level of work performance of the extension agents and moderate level of 
production among the beekeepers, the extension agents need to do more in these areas so 
as to be able to develop farmers knowledge and skills for sustainable improvement on their 
production. [24] reported that effective knowledge, skill and positive personal characters are 
vital tools in influencing outstanding performance among extension agents. Also, in another 
study by [25], it was revealed that knowledge, skills and preparedness of extension agents 
assist them in decision making process which has a greater contribution to extension 
services and enhanced agricultural productivity and food security among beekeepers. 



 

 

 
The findings of the study showed that the correlation coefficients of ToT components 
(technology skill, technology dissemination skill and technology evaluation skill), HRD 
components (decision making process skill, leadership development skill and social skill) are 
significant and positively related to work performance of the extension agents. While the 
social skill had the strongest relationship with extension agents work performance. This is in 
line with the study of [26], which revealed a significant and positive relationship between 
social skill of agricultural extension agents and their work performance. This is showing how 
important is social skill as it will enable both extension agents and farmers to form a synergy 
on social value integration, norms, culture and tradition to enhance beekeeping production 
which will have a lot of positive influence on their standard of living.  Also, developing high 
level of leadership development skill by the extension agents was said to have transmitted to 
organising a good leadership strategy among the farmers toward relating with each other, 
seek for more information on production and this can have high chance of improving 
sustainable production [27]. 
 
Furthermore, previous studies have frequently described association of decision making 
process skill, technology skill, technology dissemination skill and evaluation skill with work 
performance [10,23]. Dissemination and decision-making process skill referred that stingless 
bee farmers need to take the right decision in order to increase and improve their production 
through the influence of extension agents’ delivery methods and decision making abilities. 
Hence, the process of identifying problems, securing relevant information, developing 
alternatives courses of action and the readiness to making a decision from the information 
gathered is vital in enhancing productivity [28]. In addition, extension agents’ technology skill 
and evaluation skill showed a positive relationship to their work performance. Thus, 
acquiring technical skill and having the ability to evaluate extension programmes through 
systematic collection of information about the outcome of a programme enables them to 
make the right judgements about the programme in order to improve its effectiveness and 
make decision about future programme [29,30].  
 
The findings of this present study on regression analysis showed that leadership 
development skill, decision making process skill and social skill significantly contributed to 
work performance of the extension agents. The result (Table 4) shows that the highest 
contribution is attributed to social skill (β = .446), followed by decision making process skill (β 
= .217) and leadership development skill (β = .203). This result is in line with the previous 
study by [10], they found that one of the most important and essential skill that agricultural 
extension agents must possess is social skill which is directly related to their duties to act as 
a team with the farmers. Furthermore, extension agents need to be experts and possess a 
good public relations and networking skills through effective use of extension communication 
methods [31]. Other studies also confirm that leadership development skill contributed to the 
success of an extension services and this is subjected to the ability of extension leaders’ to 
optimize human resources. It is commonly accepted that for any organization to be effective, 
there is need for an effective leadership and that attempt to neglect this aspect will lead to 
poor performance of the organization [32]. Moreover, [33] recommended that agricultural 
extension needs to be analyzed and redesigned to provide quality agricultural extension 
education and capacity-building programmes that will improve skills of extension agents to 
help them create decision making environments for farmers to have an improved productivity 
and performance. 

 
 



 

 

4. LIMITATION AND CONCLUSION 

 
The limitation of this study emanated from the usage of sample meant to be representative 
of whole population. Even though there is positive relationship between dependent and 
independent variables, work performance variance of 57.5% give explanation of three 
significant independent variables. The used of experience, education qualification and 
business records of beekeepers also serves as limitation in this study due to the fact that it 
may not be a representative sample of other beekeeping farmers  which are new in the 
industry, they do not have business records and their production is only for their own 
consumption. There is need for more diverse samples for future research. 
  
The implication of the findings from this study is focusing on the need to designing training 
programmes and innovations on beekeeping to improve the skills of extension agents on 
technology transfer and human resource development among beekeepers. Many of the 
beekeeping related technology were lacking and the one transferred by the extension agents 
lack required skills for effective delivery such as technology skill, technology dissemination 
skill, technology evaluation skill, leadership development skill, decision making process skill 
and social skill. Given the importance of the required skills for technology transfer as well as 
capacity and potential development of the beekeepers, these six skills should be entrenched 
in training programmes introduced by agricultural extension service agencies in Malaysia for 
enhance sustainable production of honey. 

 
 
 
 
REFERENCES 
 
1.  Kelly, N., Farisya, M. S. N., Kumara, T. K., & Marcela, P. (2014). Tropical Agricultural 

Science. Pertanika Journal of Tropical Agricultural Science, 37(3):293-298. 
 
2. Cortopassi-Laurino, M., Imperatriz-Fonseca, V. L., Roubik, D. W., Dollin, A., Heard, T., 

Aguilar, I.,  Venturieri, G. C., Eardley, C., & Nogueira-Neto, P. (2006). Global 
meliponiculture: challenges and opportunities. Apidologie, 37(2), 275-292. 

 
3. Jaffé, R., Pope, N., Carvalho, A. T., Maia, U. M., Blochtein, B., de Carvalho, C. A. L., 

Carvalho-Zilse, G. A., Freitas, B. M., Menezes, C., de Fátima Ribeiro, M., Venturieri, G. 
C., & Imperatriz-Fonseca, V. L. (2015). Bees for development: Brazilian survey reveals 
how to optimize stingless beekeeping. PLoS One, 10(3), e0121157. 

 
4.  Ismail, M. M. (2014). Competitiveness of Beekeeping Industry in Malaysia. Universiti 

Putra Malaysia Press. 
 
5.   Ismail, M. M. & Ismail, W. I. W (2016). Developing Beekeeping Entrepreneurs through 

Urban Agriculture. A paper presented at 3rd Annual ECoFI symposium (AES 2016), TH 
Hotel, Alor star, Kedah. 

 
6.    Koutsouris, A. (2018). Role of Extension in Agricultural Technology Transfer: A Critical 

Review. In From Agriscience to Agribusiness (pp. 337-359). Springer, Cham. 
 
7.   Kanté, A., Moore, A., Akeredolu, M., Edwards, M. C., Annor-Frempong, F. & Moriba, S. 

(2016). Human Resource Development For Extension And Advisory Services:Training, 
Adult Learning, And Field Methods. https:// meas.illinois.edu/wp-

Comment [o4]: Follow Same Style of Reference 



 

 

content/uploads/2017/02/Kante-et-al-2016-HRD-AES-Training-Adult-Learning-and-Field-
Methods-MEAS-Discussion-Paper.pdf  

 
8.   Ismail, M. M., (2016). The Potential of Heterotrigona Farming For a high-income agro-

entrepreneur project in Malaysia. A paper presented at TECHON 2016 Pullman Kuching 
23-24 May 2016. 

 
9.    Rahim, M. Sail,(2008). Kompetensi dan Amalan Pendidikan Pengembangan (Concept 

and Practice of Extension Education). Buletin Pengembangan (Extension Bullutin), Bil, 
1. 

 
10. Motolani, M. M. M., Hassan, S., Olagunju, O., & Kasin, R. (2017). ToT and HRD 

competencies and its relationship to extension agents’ performance among cocoa 
smallholders. IOSR Journal of Agriculture and Veterinary Science (IOSR-JAVS), 10(12), 
14–21. https://doi.org/DOI: 10.9790/2380-1012021421. 

 
11.  Afful, D. B. (2016). Public extension agents’ need for new competencies: evidence from 

a climate variability study in Limpopo Province, South Africa. South African Journal of 
Agricultural Extension, 44(2), 59-70. 

 
12. Spencer, L. M. and Spencer, S.M. (1993). Competence at work: models for superior 

performance. New York: John Wiley and Sons Publishers. 
 
13.  Vathanophas, V.  & Thaig-ngam, J. (2007). Competency requirements for effective job    

performance in Thai public sector. Contemporary Management Research, 3(1), 45. 
 
14. Boyatzis, R. E. (2008). Competencies in the 21st century. Journal of Management      

Development, 27(1), 5–12. http://doi.org/10.1108/02621710810840730 
 
15.  Chung, R. G., & Wu, C. Y. (2011). The identification of personnel directors competency 

profile through the use of the job competence assessment method. African Journal of 
Business Management, 5(2), 405-415. 

 
16.  Budiyono, A., Sugiyono, & Pardjono (2012). Students' Skills Competency Assessment 
       Models on Vocational Hight School (Smk) in Central Java. Jurnal Teknik 9, 2(4). 
 
17.  Zaim, H., Yaşar, M. F., & Ünal, Ö. F. (2013). Analyzing the effects of individual 

competencies on performance: A field study in services industries in Turkey. Journal of 
Global Strategic Management, 7(2), 67-77.  

 
18. Umar, S., Man, N., Shuaibu, H., & Saleh, J. M. (2018). The Role of Competency 

Dimensions and Organizational Support In Climate Change Advisory Service Delivery. 
PEOPLE: International Journal of Social Sciences, 3(3). 

 
19.  United Nations. (2002). National Study: Malaysia. Organic Agriculture and Rural Poverty 

Alleviation: Potential and Best Practices, 98-118. 
 
20.  Varner, D. L. (2011). "A Phenomenological Study of Millennial Generation Cooperative 

Extension Educators' Development of Core Competencies". Theses, Dissertations, & 
Student Scholarship: Agricultural Leadership, Education & Communication Department. 
27. 

 



 

 

21. Slovin, E. (1960). Slovin's formula for sampling technique. Retrieved on February, 13, 
2013. 

 
22.  Saikia, P., Krishnan, M., Ananthan, P. S., Immanuel, S., & Hazarika, D. (2013). Delivery 

Competence and Penetration of Extension Services among Fish Farmers of Assam. 
Indian Journal of Agricultural Economics, 68(3), 402-411. 

23.  Sail, R. M. (2010). Kompetensi Pembangunan Sumberdaya Manusia dan Pemindahan 
Teknologi dan Kaitannya dengan Prestasi Kerja Agen Pendidikan 
Pengembangan.Akademika, 79, 127–137. 

 
24. Shah, J. A., Asmuni, A., & Ismail, A. (2013). Roles of Extension Agents Towards 

Agricultural Practice in Malaysia. International Journal on Advanced Science, 
Engineering and Information Technology, 3(1), 59 – 63. https:// doi.org/ 10.18517/ 
ijaseit.3.1.278 

 
25. Hoffmann, V. (2014). Governmental extension services, their generic problems and 

potential solutions. Innovations in extension and advisory services: International 
conference proceeding (pp. 15-18). Nairobi. Retrieved November 22, 2014, from 
http://knowledge.cta.int/en/Dossiers/CTA-and-S-T/Selected-publications/Governmental-
Extension-Services-their-Generic-Problems-and-Potential-Solutions. 

 
26. Bortamuly, D. (2015). A Study on the Role Performance of the Agricultural Extension 

Personnel in the Revitalized Extension System in the State of Assam (Doctoral 
dissertation, AAU, Jorhat). 

 
27. Tiraieyari, N., & Uli, J. (2011). The moderating role of age groups on the relationship 

between social competencies and work performance, African Journal of Agricultural 
Research, 6(16), 3660–3664. https:// doi.org/ 10.5897/ AJAR11.638 

 
28. Tiraieyari, N., Idris, K., Uli, J., & Hamzah, A. (2010). Competencies influencing extension 
       workers’ job performance in relation to the Good Agricultural Practices in Malaysia. 

American Journal of Applied Sciences, 7(10), 1379-1386. 
 
29. Zwane, E. M. (2014). The Role of Extension as a Profession is Critical in Delivering 

Excellent Services: An Experience from Limpopo, South Africa. Journal of Agricultural 
Science, 6(11), 1 – 7. https://doi.org/10.5539/jas.v6n11p1 

 
30. Zwane, E. M., Igodan, C., Agunga, R., & Van Niekerk, J. A. (2015). Changing demands 

of clients of extension: What kind of competency is needed to meet the new demand? 
South African Journal of Agricultural Extension, 43(2), 52-65. 

 
31. Tarekegne, C., Wesselink, R., Biemans, H. J. A., & Mulder, M. (2017). Developing and 

validating a competence profile for Development Agents: an Ethiopian case study. 
Journal of Agricultural Education and Extension, 23(5), 427–441. https:// doi.org/ 
10.1080/ 1389224X.2017.1368400 

 
32.  Luvanda, M. W. (2015). Factors affecting the job perfomance of agricultural extension 

workers in Handeni District, Tanzania (Doctoral dissertation, Sokoine University of 
Agriculture). 

 
33. Al-Zahrani, K. H., Aldosari, F. O., Baig, M. B., Shalaby, M. Y., & Straquadine, G. S. 

(2016). Role of agricultural extension service in creating decisionmaking environment for 



 

 

the farmers to realize sustainable agriculture in al-qassim and al-kharj regions - Saudi 
Arabia. Journal of Animal and Plant Sciences, 26(4), 1063–1071. 

 


