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ABSTRACT 

The communication process in extension activities occurs not only between 
extension workers and farmers but also among extension workers. 
Communication among extension workers forms a social network. This study 
aims to analyze the popularity of extension workers within social networks in 
exchanging information on yard land use. The research was conducted using a 
qualitative approach and the whole network analysis method using Pajek 5.18 
software. The research informants were extension workers in the Yogyakarta 
Special Region, spread across Sleman Regency, Bantul Regency, Kulon Progo 
Regency, Gunungkidul Regency, and Yogyakarta City. The results showed that 
the popular extension workers in each district/city were those from their 
respective districts/cities. Extension workers are popular because they have the 
most communication activities (in degree) or receive the most information about 
yard land use in social networks. Popular extension workers play an important 
role in social networks, such as having high closeness centrality to accelerate the 
flow of information and acting as intermediaries for other extension workers to 
control the flow of information. 

Keywords: Popularity, Extension Workers, Information Exchange, Yard 
Utilization 

 
ABSTRAK 

Proses komunikasi dalam kegiatan penyuluhan tidak hanya terjadi antara 
penyuluh dengan petani, tetapi juga antar penyuluh dengan penyuluh. 
Komunikasi yang terjalin antar penyuluh akan membentuk jaringan sosial. 
Penelitian ini bertujuan untuk menganalisis popularitas penyuluh pada jaringan 
sosial dalam pertukaran informasi mengenai pemanfaatan lahan pekarangan. 
Penelitian dilakukan dengan pendekatan kualitatif menggunakan metode social 
network analysis software Pajek 5.18 secara whole network. Informan penelitian 
merupakan penyuluh di Yogyakarta Special Region yang tersebar di Kabupaten 
Sleman, Bantul, Kulon Progo, Gunungkidul, dan Kota Yogyakarta. Hasil 
penelitian menunjukkan bahwa penyuluh yang popular pada setiap 
kabupaten/kota merupakan penyuluh dari kabupaten/kota masing-masing. 
Popularitas penyuluh merupakan penyuluh yang memiliki aktivitas komunikasi 
in-degree atau menerima informasi mengenai pemanfaatan lahan pekarangan 
terbanyak dalam jaringan sosial. Penyuluh yang popular akan mempunyai peran 
penting dalam jaringan sosial seperti memiliki kedekatan yang tinggi dengan 
penyuluh lain sehingga mampu mempercepat aliran informasi dalam jaringan 
sosial maupun menjadi perantara bagi penyuluh lain sehingga mampu 
mengontrol aliran informasi dalam jaringan sosial. 

Kata Kunci: Popularitas, Penyuluh, Pertukaran Informasi, Pemanfaatan 
Pekarangan 
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INTRODUCTION 
Agents of change that are important to the agricultural sector are extension workers assisting farmers. 
Agricultural extension workers are responsible for serving as a bridge in conveying agricultural 
information between farmers and information sources such as researchers, the government, and the 
private sector (Zamasiya et al., 2017). Extension agents are involved in technology transfer and 
building farmers’ awareness of innovation adoption (Kibue et al., 2015). Farmers’ awareness to 
develop is built through extension activities. Extension is an activity that has a strategic role in 
increasing knowledge for farmers (Ahmad, 2017). The knowledge level significantly and positively 
influences attitudes and behaviors (Kusumawati & Nugraheni, 2023). Therefore, increasing farmer 
knowledge will impact changes in farmer attitudes and behaviors. 

The success of agricultural extension does not happen instantly but through a continuous process. 
In this process, communication is an important aspect that needs proper execution. Communication 
helps extension workers recognize the conditions and needs of farmers (Br Ginting & Kurniawati, 
2021). The communication process carried out by extension workers will encourage the 
implementation of appropriate extension activities. The communication is conducted by extension 
workers with farmers and other extension workers (Dangnga et al., 2018). Communication with 
fellow extension workers can encourage social learning that supports the implementation of extension 
services in their target areas. Extension workers can learn communication strategies carried out by 
other extension workers. 

The dissemination of information among extension workers will form a social network. Social 
networks are one source of information that will enrich the knowledge of extension workers to 
support the implementation of extension services. A social network also can be used to confirm 
information (Wang et al., 2020). Social networks among extension workers give extension workers 
lots of information and help them get the correct information. Social networks also act as information 
bridges between sources of information with hard-to-reach targets (Kánská et al., 2012). 

Social networks are relationships between individuals with subjective meaning and are associated 
with something as nodes and ties. Nodes are seen through the individual actors in the network, while 
ties are the relationships between these actors (Damsar & Indrayani, 2009). According to Eriyanto 
(2014), social networks describe the relationship of actors (in the form of people, institutions, 
companies, countries, and so on) with other actors in certain social structures. Social networks are 
defined as a set of relationships between social actors, where in the network, there are two important 
parts, namely actors called nodes and relationships commonly called edges. Nodes are depicted with 
points that are not always individuals (people). At the same time, the relationship (edge) is the 
relationship between actors. Edge is symbolized by a line connecting the actors. If there is no line 
between actors, it indicates no relationship. In addition, Eriyanto (2014) also states that social 
networks can describe the communication process that is formed. Social networks also emphasize the 
position of actors and the power of actors in the social structure. It helps explain several things, such 
as attitudes, opinions, and behaviors of social groups. 

The social network among extension workers will make it easier for them to transfer technology, 
such as yard utilization, to farmers. Yard utilization is an activity the government is promoting to 
make the land around the house more productive. Utilization of the yard is a bridge to realizing family 
food security. Yard utilization will benefit the fulfillment of family food needs, reduce expenses, and 
increase family income (Silondae et al., 2021). Utilization of the yard is specifically for women who 
are members of farmer women’s groups. The members of the farmer women’s group do not all have a 
background in agriculture. Therefore, the transfer of innovations regarding the utilization of yard land 
needs to be delivered appropriately. 

Technological developments can be an opportunity for transferring agricultural information to 
extension workers. In line with Esti et al. (2020), social media such as Instagram effectively transfers 
information to promote the agricultural sector. In addition, Aliagan et al. (2023)  also stated that social 
media is a viable tool for promoting the agricultural sector. Through social media, extension workers 
and farmers will be more exposed to innovations in agriculture. The transfer of information through 
social media does not have to be mass-targeted. Using social media as a communication medium 
between extension workers will provide a forum for information exchange for extension workers. 
Irpan et al. (2023) stated in their research that the government’s information delivery to extension 
workers occurs vertically. Directives related to implementing programs for farmers, one of which is 
yard utilization, tend to be top-down. Therefore, Garbach & and Long (2017) stated that extension 
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services need to be structured more strategically by incorporating peer-to-peer communication among 
extension workers or fellow farmers to become a medium for information exchange, provide 
important, useful information, and avoid different perceptions. 

Planning extension activities on yard utilization needs to consider information and social learning 
from other extension workers through social networks. The social network will determine the 
intensity of communication between agricultural extension workers. Extension workers who receive 
more information from other extension workers in the social network are likely to be more popular 
(Zhu & Smith, 2021). Popularity can indicate a person’s credibility and respect (Westerman et al., 
2012; X. Zhu & Smith, 2021). A person capable of being sociable tends to be more popular (Jung & 
Phoa, 2021). The existence of respect causes other extension workers to inform popular extension 
workers about every piece of information they obtain. On the other hand, a popular extension worker 
gets information from many sources and can socialize with others. Most popular extension workers 
can check and filter the information they receive, ensuring it is credible. 

This research makes two significant contributions: it enhances the model of information exchange 
among extension workers and improves the method of analysis used to measure the role of extension 
workers. Therefore, the importance of this research lies in demonstrating how the popularity of 
extension workers can reflect their role in their environment. Additionally, the urgency of this 
research underscores the importance of coordination and collaboration among extension workers to 
increase their human capacity and enhance their knowledge and skills in alignment with the extension 
program. 

METHODS 
This research used a communication network analysis approach along with a descriptive method. The 
research design was a whole network analysis aimed at determining the connectedness between actors 
in the communication network. The informants of this research included all agricultural extension 
workers in Yogyakarta who were civil servants and were known as actors in this research. The 
number of actors amounted to 344 extension workers located in four districts and one city: Sleman, 
Bantul, Kulon Progo, Gunungkidul, and Yogyakarta City. 

The data were collected through observation, interviews, and literature review. The data collection 
stage involved interviews using a questionnaire containing a name generator, a question designed to 
identify the names of extension actors. The names of the extension actors were selected using the 
Roster method. Each actor chose the names of other extension actors on the list using a free-choice 
approach. Informants were allowed to choose any extension actor on the list without limiting the 
number of selections. The context of the data collected was the yard utilization by the 344 informants. 
Each informant was asked to select names from the provided list of those from whom they sought and 
to whom they provided agricultural information, including all agricultural extension workers in 
Yogyakarta. 

The collected data was analyzed using Pajek software version 5.18. Data tabulation was conducted 
based on the relationships between actors. The analysis process used the social network analysis 
(SNA) method. SNA is a technique that can be used to study relationships within social entities such 
as communities, families, companies, and other groups (Wu et al., 2018; Zhang et al., 2018). The 
social entities studied in this research are agricultural extension workers in the Yogyakarta Special 
Region. Whole network analysis was used to measure centrality between actors, including closeness 
centrality and betweenness centrality. The analysis is based on the frequency of actors who receive 
agricultural information from other extension workers (in-degree), which reveals the popularity of 
actors. Extension workers with communication activities and receiving the most information are 
considered popular actors in the social network. The popularity of extension workers can also be 
determined from the in-degree centrality value using the following formula: 

 

 

Where Cid is in-degree centrality, di is the number of relations (communication activities) of other 
actors, and N is the number of population members. The extension worker with the highest in-degree 
centrality value is popular in the social network. 
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RESULT AND DISCUSSION 
Social networks are something that humans need as social beings. Through social networks, a person 
can connect with other people. Social networks are one of the human sources of information. Social 
networks are also effective information exchange platforms (Yang et al., 2018). According to  Slijper 
et al. (2022), the existence of social networks can increase the exchange of information. The 
information network of agricultural extension workers will be seen from three things: the activity of 
extension workers in information exchange, the position of extension workers in social networks, and 
the popularity of extension workers in social networks. 

 
Activeness of Agricultural Extension Workers in Information Exchange on Yard Utilization 
The network structure of information exchange on yard utilization among agricultural extension 
workers in the Yogyakarta Special Region can be known through the sociogram in Figure 1. 
According to Gómez et al. (2020), a sociogram is a graph that represents the relationship between 
members of a social group. A sociogram is a data analysis that focuses on how a social relationship 
can be built. The sociogram in Figure 1 shows the activity of disseminating and receiving information 
about the utilization of the yard. The activity can be divided into two things: in-degree and out-degree. 
In-degree shows actors’ activities in receiving information from other actors, while out-degree shows 
actors’ activities in disseminating/giving information to other actors. 
 

 
Figure 1. Sociogram of Information Exchange on Yard Utilization in Agricultural Extension Workers 

Source: Primary Data Analysis (2024) 
 

The pattern of information exchange on yard utilization among agricultural extension workers in 
the Yogyakarta Special Region appears to be centralized. The exchange of information was centered 
at several points and formed four large groups, namely agricultural extension workers in Sleman 
Regency (code S), agricultural extension workers in Bantul Regency (code B), agricultural extension 
workers in Gunungkidul Regency (code GK), and agricultural extension workers in Kulon Progo 
Regency (code KP). The actor code for each district is accompanied by a number code, for example, 
in Sleman Regency, there are extension workers with actor codes S1, S2, S3, and so on. The number 
code indicates the actor number in the coding performed. The actor number is done sequentially based 
on the database of names of extension workers in each regency/city. It showed that the exchange of 
information on the utilization of yard land was more intensive among extension workers in the same 
district. The existence of extension institutions at the sub-district level in each district/city in 
Yogyakarta makes communication between extension workers in the same district easier. Although 
the pattern of exchange formed is centralized per district, the social network formed is not separated 
from one district to another. It happens because interactions between extension workers and extension 
workers outside the district still occur. The institutionalization of extension at the provincial level 
with extension worker coordination activities that are carried out causes communication between 
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extension workers outside the district to be formed. The exchange of information can provide a better 
understanding of agricultural management practices (T. Guo et al., 2023). Hernando-Valdez & delos 
Trinos (2021) also said that exchanging information with friends has a significant effect on increasing 
farmers’ income. When extension workers exchange information with each other, they gain valuable 
knowledge and experience that can be used to assist farmers with the proper methods and techniques. 

Figure 1 shows that the agricultural extension workers in Yogyakarta City have a less centralized 
pattern of information exchange compared to other districts. The smaller working area results in a 
smaller number of agricultural extension workers. As a result, exchanging information on yard 
utilization becomes more complex, requiring communication with extension workers in other 
districts. Slijper et al. (2022), state that the wider the social network a person has, the more intense the 
exchange of information will be. Figure 1 shows that all agricultural extension workers in the social 
network have information exchange activities in the use of yard land so that no isolated actors are 
found. However, the number of agricultural extension workers with positions as peripheral actors is 
still quite large, namely 31 people. Peripheral actors are actors who only have one relationship in the 
activity of exchanging information on yard land use that takes place in 1 direction or two directions. 
Therefore, there are other references besides the 31 extension actors in seeking information from 
other extension workers. The extension workers are not popular on the theme of yard utilization, but 
they are likely popular or active on other themes in extension activities. 

The activity of agricultural extension workers in Yogyakarta in exchanging information on yard 
utilization can be seen from communication activities carried out among extension workers. Their 
communication activities are reflected in the social networks they form, which can be measured by 
the size of the network, the number of relationship lines, the density of the network, and the average 
relationships in-degree and out-degrees formed. Additionally, the components and cliques formed in 
the social network also provide insight into their communication activities. Table 1 provides the 
activity of extension workers exchanging information on yard utilization. 
 

Table 1. Activeness of Agricultural Extension Workers in Exchanging Information on Yard 
Utilization 

No Activeness Components Value 
1 Size 344 
2 Line 1.928 
3 Density 0,016 
4 Average in-degree 14,33 
5 Majority in-degree 1 (13,08%) 
6 Average out-degree 14,96 
7 Majority out-degree 1 (13,08%) 
8 Average degree 11,21 
9 Component 87,50% 
10 Cliques 121 
Source: Primary Data Analysis, 2024 
 

Table 1 shows that the size of the social network formed consists of 344 actors. The size of the 
social network represents the intensity of communication between actors. The 344 actors conduct 
information exchange activities by providing or receiving information about yard utilization. 
Moreover, 1.928 lines of communication activities were formed among these actors. It means that out 
of the 344 actors in social networks, 1.928 communication activities or relationships were formed. 
These communication activities could be in the form of providing or receiving information about yard 
utilization. The more lines formed, the more the intensification of communication exchanges will be 
impacted. Guo et al. (2023) state that social networks affect a person’s knowledge. Kreft et al. (2023) 
have found that individuals with larger social networks tend to possess more knowledge within the 
network. This level of knowledge can impact a person’s behaviour, particularly when adopting 
innovations. Meanwhile, He & Tang (2023) also state that the degree of social networks affects 
changes in one’s will and behaviour. 

In theory, the value of social network density ranges from 0 to 1, where the closer to 1 indicates a 
denser social network (Jiang et al., 2023). The value of social network density in agricultural 
extension workers exchanging information on yard utilization is 0,016. Therefore, the density of 
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social networks formed in the category is low. According to Mbugua and Nzuma (2020), social 
networks play a role in information exchange activities. Social network density relates to the 
interactions between actors in the network. Social network density relates to the interactions between 
actors in the network (Jiang et al., 2023). These interactions can be information exchange activities 
between actors and each other in social networks. The low density of social networks indicates that 
the activity of extension workers in exchanging information on the use of yard land is still relatively 
low. The low density of social networks formed can be caused by not all extension workers being 
active in communication activities even though they are part of the social network. Many extension 
workers still have only one link, either as a recipient of information or an informer. Therefore, it 
causes the closeness of the relationship between actors to be low. 

The communication activities within social networks of agricultural extension workers regarding 
the use of yard land can be categorized into in-degree (receiving information) and out-degree (sharing 
information) activities. Table 1 shows that the average in-degree value is 14.33, indicating that, on 
average, each agricultural extension worker receives information from approximately 14 other 
workers. However, 13.08% of the agricultural extension workers in the network only receive 
information from one other extension worker. Similarly, the average out-degree value is 14.96, 
showing that each worker shares information with about 14 other extension workers. Nonetheless, 
13.08% of the workers only share information with one other extension worker. This indicates a lack 
of extensive communication activities among the extension workers. The level of active 
communication between extension workers in social networks significantly influences the average 
degree scores. Aksu et al. (2019) also stated that the size of the network or the number of actors 
involved in the network also directly affects the average degree of the social network. 

The component is a group of social network actors witht least one link or connection (Hertanto et 
al., 2016). Table 1 shows that the percentage of components formed is 87.50%. This indicates that 
87.50% of actors in the agricultural extension workers’ social network who exchange information on 
yard utilization have only one communication link with other extension workers, either receiving or 
providing information. This implies that most workers have only a single relationship. However, 
cliques are also formed within these social networks. A clique is a collection of individuals and 
community members connected through mutual interactions. A clique occurs because there are at 
least three relationships among several individuals and their communities. (Kurniawan et al., 2020). 
Table 1 also shows that 121 cliques were formed. It shows that 121 smaller social networks were 
formed on social networks to exchange information on yard utilization among agricultural extension 
workers in Yogyakarta. According to Khomami et al. (2022), What is interesting about a clique is that 
it represents a community or small group within a social network that shares more intuitive and closer 
relationships. The cliques formed will significantly affect the flow of information exchange. Since the 
number of actors involved in a clique is relatively small, the relationships between clique members 
are closer. Therefore, if one member of the clique receives information, the information is likely to be 
quickly shared and received by other members of the clique as well. 
 
The Popularity of Extension Workers in the Exchange of Information on Yard Utilization 
Communication activities involve many actors in the context of exchanging information on yard 
utilization. In the formed social network, there will be depicted actors who are popular in the network. 
According to Amatulli et al. (2014), Popularity can be measured by the number of connections an 
actor has with others in a social network. For agricultural extension workers, popularity is indicated 
by the number of in-degree relationships (receiving information) concerning yard land use. Extension 
workers with the highest number of in-degree relationships are considered the most popular actors in 
the network. The popularity of agricultural extension workers in Yogyakarta, as related to land use, is 
illustrated in Figure 2 and detailed in Table 2. 
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Figure 2. The Popularity of Agricultural Extension Workers in Yogyakarta in the Exchange of 

Information on Yard Utilization 
Source: Primary Data Analysis (2024) 

 
In Figure 2, actor nodes (represented by circles) are shown in different colors. The color of each 

circle indicates the number of in-degree communication activities (receiving information) for each 
extension agent. Similar colors among actor nodes signify that these extension workers have the same 
number of in-degree relationships, reflecting the same level of popularity within the social network. 
The most popular extension workers are represented by light grey nodes, while the least popular are 
shown with light blue nodes. 

Figure 2 reveals that the most popular extension worker in the network, regarding the exchange of 
information on yard utilization in Yogyakarta, is actor KP15, with 34 in-degree relationships. Actor 
KP15 is a prominent figure in the Kulon Progo Regency, engaging with 34 other extension workers to 
receive information about yard utilization. KP15, a 51-year-old extension worker with 11 years of 
experience, benefits from a senior status that encourages other workers to share innovations in yard 
utilization. This extensive communication network ensures that assistance provided to farmer groups 
is consistent. The yard utilization program, a key initiative of the Yogyakarta Government, 
necessitates regular coordination at the provincial level. During these activities, KP15 frequently 
interacts with extension workers from other districts and cities, facilitating the exchange of 
information on yard utilization. 

Furthermore, Table 2 shows the extension workers who are popular in exchanging information 
about yard utilization in their respective districts/cities. Social networks play an important role in 
disseminating information that is not written or cannot be accessed directly (Asprooth et al., 2023). 
The capabilities of extension workers are different due to differences in age, work experience, and 
ability to use ICT, so the exchange of information in social networks is one of the learning media for 
extension workers. It aligns with Petersen-Rockney et al. (2021), who state that information exchange 
can increase a person’s capacity to overcome future challenges. 

 
Table 2. The Popularity of Extension Workers in the Exchange of Information on Yard Utilization 

District/City Actor Number of Relationships 
(in-degree) 

Yogyakarta Special Region KP15 34 
Sleman Regency S3 32 
Bantul Regency B6 18 
Kulon Regency KP15 34 
Gunungkidul Regency GK53 31 
Yogyakarta City YK2 6 

Source: Primary Data Analysis (2024) 

= Highest in-degree relation 
= Lowest in-degree relation 
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Table 2 shows that the popular extension workers in each district come from their respective 
districts. This indicates strong interaction among extension workers within each district or city. Table 
3 highlights that YK2 is a popular extension worker in Yogyakarta City, with the fewest in-degree 
relationships, having only six. The smaller working area of Yogyakarta City, along with the presence 
of only one extension institution, results in less intensive communication activities among extension 
workers compared to other districts. According to Ma & Yang (2023), the size of a social network 
affects an individual’s cognition or level of knowledge due to its relation to communication intensity. 
Extension workers who are popular in social networks for exchanging information on yard utilization 
occupy significant positions within the network, characterized by high closeness and betweenness 
centrality. This demonstrates that the more communication activities an extension worker engages in, 
the more influential their position in the social network becomes.  

The number of in-degree relationships owned by S3, B6, KP15, GK53, and YK2 actors compared 
to other extension workers certainly has a role in the use of social media. Social media now makes it 
easier for extension workers to communicate and coordinate with other extension workers. Social 
media can also facilitate communication with extension workers outside the district/city. 
Technological developments have a positive impact and support the implementation of the duties of 
agricultural extension workers. According to Wang et al. (2020), social media, the internet, and 
mobile technology, such as cell phones and smartphones, have become communication tools capable 
of connecting people around the world. The existence of social media such as WhatsApp, Facebook, 
and others allows agricultural extension workers to exchange information about yard utilization 
easily. The existence of WhatsApp groups owned by extension workers in each sub-district or district 
allows extension workers to receive information from other extension workers easily. The ease of 
obtaining this information when properly utilized by the extension workers will make the extension 
workers rich in information. Internet technology will make information exchange more accessible and 
more accurate (Khan et al., 2020). 

A popular extension worker is characterized by engaging in numerous in-degree communication 
activities (receiving information) related to yard utilization. This popularity indicates that the 
extension worker has access to a substantial amount of information. The volume of information 
possessed by extension workers significantly impacts their ability to perform their tasks, such as 
sharing information with farmers and fellow extension workers. Table 3 illustrates the relationship 
between extension workers’ in-degree and out-degree communication activities. 
 
Table 3. Matrix of In-degree and Out-degree Communication Activities Carried Out by Agricultural 

Extension Workers in the Exchange of Information on Yard Utilization 
 Out-degree Total Low Out-Degree High Out-Degree 

In-degree Low In-Degree 291 (95,1%) 15 (4,9%) 306 (100%) 
High In-Degree 18 (47,4%) 20 (52,6%) 38 (100%) 

Total 309 (89,8%) 35 (10,2%) 344 (100%) 
Source: Primary Data Analysis (2024) 
 

It is important to note that the amount of information a person possesses significantly influences 
their communication activities. Table 3 shows that actors with low in-degree communication activities 
tend to have low out-degree activities as well. The in-degree activities of agricultural extension 
workers impact their knowledge acquisition. The more information an agricultural extension worker 
receives, the more potential they have to share information with other extension workers. In line with 
Sherman et al. (2019), relationships and reciprocal interactions facilitate communication and 
information dissemination activities. However, Table 3 also indicates that 4.9%, or 15 extension 
workers, have low in-degree communication activities but high out-degree communication activities. 
This suggests that information exposure for these workers can be obtained from sources other than 
their colleagues. The era of information technology has significantly impacted the information 
exchange activities of extension workers. Technical guidance provided by the Agricultural Human 
Resource Development Center also serves as a valuable learning resource, encouraging 
communication among extension workers. Therefore, a lack of in-degree relationships with other 
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extension workers does not necessarily imply that they have less information. Many extension 
workers effectively utilize the internet and maintain communication with their peers. 

Table 3 shows that the majority of out-degree communication activities (disseminating 
information) on yard utilization are conducted by extension workers with high in-degree relationships 
(receiving information). Having strong in-degree relationships allows extension workers to 
accumulate more information, enabling them to share it with others. However, Table 4 reveals that 
47.4% of extension workers, despite having high in-degree relationships, are still reluctant to engage 
in out-degree communication with their peers. Most extension workers primarily participate in in-
degree communication activities related to yard utilization information exchange. As seen in Table 3, 
89.8%, or 309 extension workers, fall into the low category for out-degree communication activities 
(disseminating information). According to Zhao et al. (2016), information exchange behavior requires 
self-efficacy to share information with others. Many extension workers do not share information 
because the Yogyakarta government’s yard utilization program leads them to believe that all 
extension workers have the same understanding of yard utilization. This assumption results in limited 
out-degree communication, as workers are hesitant to appear patronizing. Out-degree communication 
that does occur is typically initiated by extension workers seeking information from their colleagues.  

A person’s communication activities will affect the amount of information received. Table 4 
shows whether in-degree communication activities of extension workers affect out-degree 
communication activities. 

 
Table 4. Correlation of In-degree and Out-degree Communication Activities 

 Value Sig 
Pearson Chi-Square 84,258 0,000 
Contingency Coefficient 0,444 0,000 

Source: Primary Data Analysis (2024) 
 

Table 4 indicates a significant relationship between in-degree and out-degree communication 
activities among extension workers, as evidenced by the sig value on the Pearson Chi-Square, which 
is 0.000 (p < 0.05). This suggests that there is a strong association between the two variables. 
Similarly, Table 5 presents a sig value of 0.000 (p < 0.05) for the Contingency Coefficient, indicating 
that the number of in-degree relationships positively correlates with the number of out-degree 
relationships. Extension workers with numerous in-degree relationships tend to possess more 
information obtained from their peers, motivating them to share it with others. As stated by El Said 
(2015), the intention to disseminate information or knowledge is closely linked to an individual’s 
willingness to share the information they acquire or create. 

The number of in-degree communication relationships contributes to the popularity of extension 
workers within social networks. This popularity, especially concerning yard utilization, influences the 
ability and confidence of extension workers to convey information to their peers. Extension workers’ 
popularity within social networks results from their proactive communication activities with other 
extension workers. In-degree communication represents a reciprocal relationship wherein extension 
workers actively seek information from their peers, indicating that communication activities do not 
solely rely on others providing information. Instead, communication can also commence with 
extension workers seeking information from their colleagues regarding yard utilization. Effective 
communication with other extension workers necessitates strong communication skills, a trait often 
exhibited by popular extension workers in social networks. Good communication is essential for 
interacting with fellow extension workers and for receiving information shared by them. 

Popular extension workers will also have an important position in the social network. Popular 
extension workers can be in high proximity to other extension workers on social networks. It aligns 
with Ataei et al. (2019), who state that the main actor in a social network will have high centrality in 
the social network. The proximity allows the extension workers to accelerate the flow of information 
in the social network. It is needed in terms of implementing innovations or policies to be delivered to 
farmers. Popular extension workers are also able to become intermediary actors in communication 
between extension workers in the social network. Extension workers who act as intermediaries can 
control the flow of information on the information network. In this case, the role of competent 
intermediary extension workers is certainly needed so that incoming information can be discussed so 
that other extension workers in the network can receive it well. Intermediary extension workers are 
also able to filter information that enters the social network. 
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Position of Agricultural Extension Workers in Information Exchange on Yard Utilization 
The position of agricultural extension workers in Yogyakarta in the exchange of information on yard 
utilization can be determined through the centrality of actors in the social network structure. 
According to Epskamp et al. (2018), measuring the centrality of a network structure can be used to 
assess the importance of nodes (actors) in the network. Three things can be used to measure network 
centrality, namely degree centrality, closeness centrality, and betwenness centrality. In this study, two 
things will be seen, namely closeness and betwenness centrality in Table 5. 

 
Table 5. Position of Agricultural Extension Workers in Information Exchange on Yard Utilization 

District/City Closeness 
Centrality 

Betweenness Centrality 

Yogyakarta Special Region KP82 GK53 
Sleman Regency S3 S3 
Bantul Regency B6 B12 
Kulon Regency KP82 KP15 
Gunung Regency GK53 GK53 
Yogyakarta City YK2 YK2 

Source: Primary Data Analysis, 2024 
 

Closeness centrality measures the proximity of the relationship between a node (actor) and other 
nodes in the social network (He & Su, 2023). Network members with high closeness centrality are 
considered to have good connections with other members in the network. It shows that the actor has 
easy access to information or sources of influence (Muller & Peres, 2019). According to Salavati et al. 
(2019), closeness centrality is a commonly used method to identify influential actors in disseminating 
information in social networks. On the other hand, betweenness centrality will measure the strength of 
actors in a network. Betweenness centrality will see how many actors are connected to other actors in 
the network while other actors are not connected (Zhu et al., 2010). According to Cope et al. (2018), 
nodes (actors) that play an important role in transferring information with other nodes (actors) on 
social networks will have high betweenness centrality. Gan et al. (2018) also stated that high 
betweenness centrality indicates that the actor has an important position in the network, acts as a 
mediator, or can play a role in reducing communication barriers.  

Table 5 illustrates that extension workers with the highest closeness centrality and betweenness 
centrality in each district are predominantly from their respective districts. This can be attributed to 
the shared working environment, resulting in higher centrality between extension workers within the 
same district compared to those in different districts. The frequent interactions among district 
extension officers facilitate extensive information exchange. In Sleman Regency, extension worker S3 
exhibits high closeness and betweenness centrality, while in Yogyakarta City, extension worker YK2 
demonstrates the same characteristics. These findings suggest that S3 and YK2 serve as key 
information intermediaries, maintaining strong relationships with other extension workers in their 
respective districts or cities. With 27 and 34 years of work experience, respectively, S3 and YK2 have 
accumulated extensive professional networks. S3’s prolonged interaction with other extension 
workers in Sleman Regency positions them as a communication intermediary not only within the 
district but also beyond. Such intermediary roles are crucial for facilitating the flow of information 
and knowledge exchange across various groups (Skaalsveen et al., 2020). 

In Bantul and Kulon Progo districts, extension workers B6 and KP82 exhibit high closeness 
centrality. Despite their young age (below 40 years), B6 and KP82 actively engage in communication 
with other extension workers within their districts. Their consistent communication efforts have 
fostered close relationships with fellow extension workers. Additionally, KP82 holds the highest 
closeness centrality in the communication network of agricultural extension workers in Yogyakarta. 
With 13 years of work experience, KP82’s communication networks extend beyond Kulon Progo 
Regency to other districts. Their youthful age also enables them to effectively utilize social media for 
communication with extension workers outside their district boundaries. 

Furthermore, in the districts of Bantul and Kulon Progo, extension workers B12 and KP15 
demonstrate high betweenness centrality. With over ten years of work experience, B12 and KP15 
have established extensive communication networks with numerous extension workers. Their 
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frequent interactions allow them to serve as communication intermediaries for other extension 
workers. It is in line with Lai et al. (2024), who state that betweenness centrality is the power of actors 
(people, institutions, and others) to act as bridges in social networks. 

In Gunungkidul Regency, extension worker GK53 stands out with the highest closeness and 
betweenness centrality. Additionally, GK53 holds the highest betweenness centrality in the broader 
social network of agricultural extension workers in Yogyakarta. Aged 54 and holding PPPK status, 
GK53 faces challenges in staying updated on yard utilization information due to their seniority. 
Consequently, GK53 actively cultivates relationships with extension workers both within and outside 
Gunungkidul Regency to access information. The more relationships GK53 establishes, the more 
information they acquire, fostering closer ties with other extension workers in the region. Moreover, 
GK53 serves as a communication intermediary for extension workers within Gunungkidul Regency 
and beyond due to their extensive communication network. 

Effective information exchange plays a pivotal role in enhancing the human resource capabilities 
of extension workers in their respective agricultural areas. Coordinated efforts through agricultural 
extension programs ensure ongoing coordination among extension workers. Knowledgeable and 
skilled actors within the program serve as reference points, guiding its implementation. Meanwhile, 
other extension workers collaborate as activists, disseminating the program under the guidance of 
capable and popular extension workers. By leveraging the network of agricultural extension workers, 
active and popular individuals can be identified to ensure effective coordination and collaboration 
during program implementation. 

CONCLUSION 
Based on the conducted research, it is concluded that in-degree communication activities (receiving 
information) regarding yard utilization significantly influence the out-degree communication 
activities (disseminating information) conducted by extension workers. The number of in-degree 
communication activities possessed by extension workers determines their popularity within the 
social network of fellow extension workers, indicating that active communication initiatives 
contribute to their popularity. The popularity of agricultural extension workers in each district/city of 
Yogyakarta stems from their respective localities, highlighting the impact of their communication 
efforts. 

Moreover, extension workers’ popularity correlates with their capacity enhancement, reflecting 
their adept communication skills and influential positions within the social network, characterized by 
high closeness or betweenness centrality. Extension workers occupying such pivotal positions in 
social networks can serve as communication intermediaries for effective policy implementation. 
Policy implementation in each district/city necessitates tailored adjustments to local conditions, 
underscoring the importance of regional coordination to ensure the seamless execution of programs 
across all regencies of the Yogyakarta Special Region. 

REFERENCES 
Ahmad, A. (2017). Model penyuluhan partisipatif terhadap respon adopsi petani di Kabupaten Sinjai. 

Jurnal Agrominansia, 2(1), 1–13. 
Aksu, H., Korpeoglu, I., & Ulusoy, Ö. (2019). An Analysis of Social Networks Based on Tera-Scale 

Telecommunication Datasets. IEEE Transactions on Emerging Topics in Computing, 7(2), 
349–360. https://doi.org/10.1109/TETC.2016.2627034 

Aliagan, I. Z., Ahmad, M. B., Daranijo, H. O., & Na’allah, H. M. (2023). Nigerian Agricultural Posts 
on Facebook and Instagram within the West African Agricultural Messaging Framework. 
Komunikator, 15(2), 142–155. https://doi.org/10.18196/jkm.19166 

Amatulli, C., Guido, G., & Barbarito, C. M. (2014). Does popularity in social network influence 
purchasing and lifestyle decisions? the meaning of online friendship. Journal of Media 
Business Studies, 11(3), 1–21. 
https://doi.org/https://doi.org/10.1080/16522354.2014.11073582 

https://portal.issn.org/resource/ISSN/2549-9246
https://portal.issn.org/resource/ISSN/2549-9246


Vol. 16 No. 1 
May 2024 

 

 

115 
Asprooth, L., Norton, M., & Galt, R. (2023). The adoption of conservation practices in the Corn Belt: 

the role of one formal farmer network, Practical Farmers of Iowa. Agriculture and Human 
Values, 40(4), 1559–1580. https://doi.org/10.1007/s10460-023-10451-5 

Ataei, P., Sadighi, H., Chizari, M., & Abbasi, E. (2019). Analysis of Farmers’ Social Interactions to 
Apply Principles of Conservation Agriculture in Iran: Application of Social Network 
Analysis. Journal of Agricultural Science and Technology, 21(7), 1657–1671. 

Br Ginting, A., & Kurniawati, D. (2021). Communication Strategy of Agricultural Extension to 
Motivating and Fostering Sustainable Food Yard Farmer Women’s Group in Binjai City. 
Budapest International Research and Critics Institute-Journal (BIRCI-Journal), 4(4), 8500–
8512. https://doi.org/10.33258/birci.v4i4.2790 

Cope, T. E., Rittman, T., Borchert, R. J., Jones, P. S., Vatansever, D., Allinson, K., Passamonti, L., 
Vazquez Rodriguez, P., Bevan-Jones, W. R., O’Brien, J. T., & Rowe, J. B. (2018). Tau 
burden and the functional connectome in Alzheimer’s disease and progressive supranuclear 
palsy. Brain, 141(2), 550–567. https://doi.org/10.1093/brain/awx347 

Damsar, & Indrayani. (2009). Pengantar Sosiologi Ekonomi. Kencana. 
Dangnga, M. S., Nuddin, A., Nanda, I., & Irwan, P. (2018). Influence of Motivation, Communication 

and Work Culture on the Performance of Agricultural Extension in Parepare. Proceedings of 
the 5th International Conference on Community Development (AMCA 2018), 703–705. 

El Said, G. R. (2015). Understanding Knowledge Management System antecedents of performance 
impact: Extending the Task-technology Fit Model with intention to share knowledge 
construct. Future Business Journal, 1(1–2), 75–87. https://doi.org/10.1016/j.fbj.2015.11.003 

Epskamp, S., Borsboom, D., & Fried, E. I. (2018). Estimating psychological networks and their 
accuracy: A tutorial paper. Behavior Research Methods, 50(1), 195–212. 
https://doi.org/10.3758/s13428-017-0862-1 

Eriyanto. (2014). Analisis Jaringan Komunikasi. Prenadamedia Group. 
Esti, E., Hariadi, S. S., & Raya, A. B. (2020). The Effectiveness of Bhumi Merapi Agrotourism 

Promotion through Instagram. Komunikator, 12(2). https://doi.org/10.18196/jkm.122043 
Gan, X., Chang, R., & Wen, T. (2018). Overcoming barriers to off-site construction through engaging 

stakeholders: A two-mode social network analysis. Journal of Cleaner Production, 201, 
735–747. https://doi.org/10.1016/j.jclepro.2018.07.299 

Garbach, K., & Long, R. F. (2017). Determinants of field edge habitat restoration on farms in 
California’s Sacramento Valley. Journal of Environmental Management, 189, 134–141. 
https://doi.org/10.1016/j.jenvman.2016.12.036 

Gómez, G. A., García, J. F. G., Gómez, S. D. Á., & Smarandache, F. (2020). Neutrosophic Sociogram 
for Group Analysis. Neutrosophic Sets and Systems, 37, 411–421. 

Guo, B., Yuan, L., & Lu, M. (2023). Analysis of Influencing Factors of Farmers’ Homestead 
Revitalization Intention from the Perspective of Social Capital. Land, 12(4). 
https://doi.org/10.3390/land12040812 

Guo, T., Marquart-Pyatt, S. T., & Philip Robertson, G. (2023). Using three consecutive years of 
farmer survey data to identify prevailing conservation practices in four Midwestern US 
states. Renewable Agriculture and Food Systems, 38. 
https://doi.org/10.1017/S1742170523000364 

He, Y., & Su, W. (2023). A comparative study on temporal and spatial characteristics of tourism flow 
in Dalian and Qingdao based on online travel notes. ICIC Express Letters, 14(3), 313–321. 
https://doi.org/10.24507/icicelb.14.03.313 

He, Y., & Tang, P. (2023). Understanding the Role(s) of Social Networks in the Transition from 
Farmers’ Willingness to Behavior Regarding Withdrawal from Rural Homesteads: A 
Research Study Based on Typical Regions of Sichuan Province. Land, 12(8). 
https://doi.org/10.3390/land12081505 

Hernando-Valdez, M., & delos Trinos, C. H. (2021). Bt corn growing information system in Cagayan 
Province, Philippines: An analysis for enhanced extension delivery service. Plant Science 
Today, 8(3), 445–450. https://doi.org/10.14719/PST.2021.8.3.1062 

Hertanto, D., Sugiyanto, S., & Safitri, R. (2016). Analisis Struktur Jaringan Komunikasi dan Peran 
Aktor Dalam Penerapan Teknologi Budidaya Kentang (Petani Kentang Desa Ngantru 
Kecamatan Ngantang Kabupaten Malang). HABITAT, 27(2), 55–65. 
https://doi.org/10.21776/ub.habitat.2016.027.2.7 



Komunikator  Vol. 16 No. 2 May 2024 
  P-ISSN: 1979-6765, E-ISSN: 2549-9246 
 
 

 

116 
Irpan, M., Summantri, A., Fajar Kurniawati, M., Apriani Sukmana, R., & Shaddiq, S. (2023). Digital 

Communication in Agricultural Extension in the Era of the Industrial Revolution 4.0. Journal 
of Engineering, Management and Information Technology, 1(4), 177–190. 
https://doi.org/10.61552/jemit.2023.04.003 

Jiang, H., Justice, L. M., Lin, T. J., Purtell, K. M., & Sun, J. (2023). Peer experiences in the preschool 
classroom: Contribution to Children’s academic development. Journal of Applied 
Developmental Psychology, 86. https://doi.org/10.1016/j.appdev.2023.101542 

Jung, H., & Phoa, F. K. H. (2021). On the effects of capability and popularity on network dynamics 
with applications to YouTube and Twitch networks. Physica A: Statistical Mechanics and Its 
Applications, 571. https://doi.org/10.1016/j.physa.2020.125663 

Kánská, E., Jarolímek, J., Hlavsa, T., Šimek, P., Vaněk, J., & Vogeltanzová, T. (2012). Using social 
networks as an integration tool in rural areas of the Czech Republic - Agricultural 
enterprises. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 60(4), 
173–180. https://doi.org/10.11118/actaun201260040173 

Khan, N., Siddiqui, B. N., Khan, N., Khan, F., Ullah, N., Ihtisham, M., Ullah, R., Ismail, S., & 
Muhammad, S. (2020). Analyzing mobile phone usage in agricultural modernization and 
rural development. International Journal of Agricultural Extension, 8(2), 139–147. 
https://doi.org/10.33687/ijae.008.02.3255 

Khomami, M. M. D., Meybodi, M. R., & Ameri, R. (2022). Cellular goore game with application to 
finding maximum clique in social networks. Journal of Computational Design and 
Engineering, 9(3), 966–991. https://doi.org/10.1093/jcde/qwac010 

Kibue, G. W., Pan, G., Joseph, S., Xiaoyu, L., Jufeng, Z., Zhang, X., & Li, L. (2015). More than two 
decades of climate change alarm: Farmers knowledge, attitudes and perceptions. African 
Journal of Agricultural Research, 10(27), 2617–2625. https://doi.org/10.5897/ajar2013.8350 

Kreft, C., Angst, M., Huber, R., & Finger, R. (2023). Farmers’ social networks and regional spillover 
effects in agricultural climate change mitigation. Climatic Change, 176(2). 
https://doi.org/10.1007/s10584-023-03484-6 

Kurniawan, D., Iriani, A., & Manongga, D. (2020). Pemanfaatan social network analysis (SNA) untuk 
menganalisis kolaborasi karyawan pada PT Arum Mandiri Group. Transformatika, 17(2), 
149–159. https://doi.org/http://dx.doi.org/10.26623/transformatika.v17i2.1646 

Kusumawati, N. N., & Nugraheni, A. Y. (2023). The Correlation Between Knowledge Level with 
Attitude and Behavior Toward the Diarrhea Self-medication Among Parents of Toddlers in 
Parangjoro, Grogol, Sukoharjo, Central Java, Indonesia in 2021. Proceedings of the 4th 
International Conference Current Breakthrough in Pharmacy (ICB-Pharma 2022), 3. 
https://doi.org/10.2991/978-94-6463-050-3_12 

Lai, K. K., Chang, Y. H., Kumar, V., Wei, T. Y., Owad, A. Al, & Singh, S. (2024). Exploring the 
technological position and role of vehicle navigation companies by using patent citation 
network. Asia Pacific Management Review, 29(1), 17–33. 
https://doi.org/10.1016/j.apmrv.2023.05.001 

Ma, R., & Yang, S. (2023). The Effect of Social Network on Controlled-Release Fertilizer Use: 
Evidence from Rice Large-Scale Farmers in Jiangsu Province, China. Sustainability 
(Switzerland), 15(4). https://doi.org/10.3390/su15042982 

Mbugua, M., & Nzuma, J. (2020). Effect of social networks on household dietary diversity: Evidence 
from smallholder farmers in Kisii and Nyamira counties, Kenya. African Journal of 
Agricultural and Resource Economics, 15(3), 230–243. 

Muller, E., & Peres, R. (2019). The effect of social networks structure on innovation performance: A 
review and directions for research. International Journal of Research in Marketing, 36(1), 3–
19. https://doi.org/10.1016/j.ijresmar.2018.05.003 

Petersen-Rockney, M., Baur, P., Guzman, A., Bender, S. F., Calo, A., Castillo, F., De Master, K., 
Dumont, A., Esquivel, K., Kremen, C., LaChance, J., Mooshammer, M., Ory, J., Price, M. J., 
Socolar, Y., Stanley, P., Iles, A., & Bowles, T. (2021). Narrow and Brittle or Broad and 
Nimble? Comparing Adaptive Capacity in Simplifying and Diversifying Farming Systems. 
Frontiers in Sustainable Food Systems, 5. https://doi.org/10.3389/fsufs.2021.564900 

Salavati, C., Abdollahpouri, A., & Manbari, Z. (2019). Ranking nodes in complex networks based on 
local structure and improving closeness centrality. Neurocomputing, 336, 36–45. 
https://doi.org/10.1016/j.neucom.2018.04.086 

https://portal.issn.org/resource/ISSN/2549-9246
https://portal.issn.org/resource/ISSN/2549-9246


Vol. 16 No. 1 
May 2024 

 

 

117 
Sherman, J., Burke, J. M., & Gent, D. H. (2019). Cooperation and coordination in plant disease 

management. Phytopathology, 109(10), 1720–1731. https://doi.org/10.1094/PHYTO-01-19-
0010-R 

Silondae, H., Lintang, M., & Amiruddin, A. (2021). Use of yard land as a source of nutrition and 
family economy during covid-19 pandemic. IOP Conference Series: Earth and 
Environmental Science, 807(2). https://doi.org/10.1088/1755-1315/807/2/022001 

Skaalsveen, K., Ingram, J., & Urquhart, J. (2020). The role of farmers’ social networks in the 
implementation of no-till farming practices. Agricultural Systems, 181. 
https://doi.org/10.1016/j.agsy.2020.102824 

Slijper, T., Urquhart, J., Poortvliet, P. M., Soriano, B., & Meuwissen, M. P. M. (2022). Exploring 
how social capital and learning are related to the resilience of Dutch arable farmers. 
Agricultural Systems, 198. https://doi.org/10.1016/j.agsy.2022.103385 

Wang, G., Lu, Q., & Capared, S. C. (2020). Social network and extension service in farmers’ 
agricultural technology adoption efficiency. PLoS ONE, 15(7 July), 1–14. 
https://doi.org/10.1371/journal.pone.0235927 

Wang, Z., Ali, S., Akbar, A., & Rasool, F. (2020). Determining the influencing factors of biogas 
technology adoption intention in Pakistan: The moderating role of social media. 
International Journal of Environmental Research and Public Health, 17(7). 
https://doi.org/10.3390/ijerph17072311 

Westerman, D., Spence, P. R., & Van Der Heide, B. (2012). A social network as information: The 
effect of system generated reports of connectedness on credibility on Twitter. Computers in 
Human Behavior, 28(1), 199–206. https://doi.org/10.1016/j.chb.2011.09.001 

Wu, J., Dai, L., Chiclana, F., Fujita, H., & Herrera-Viedma, E. (2018). A minimum adjustment cost 
feedback mechanism based consensus model for group decision making under social 
network with distributed linguistic trust. Information Fusion, 41, 232–242. 
https://doi.org/10.1016/j.inffus.2017.09.012 

Yang, D., Chow, T. W. S., Zhong, L., & Zhang, Q. (2018). The competitive information spreading 
over multiplex social networks. Physica A: Statistical Mechanics and Its Applications, 503, 
981–990. https://doi.org/10.1016/j.physa.2018.08.096 

Zamasiya, B., Nyikahadzoi, K., & Mukamuri, B. B. (2017). Factors influencing smallholder farmers’ 
behavioural intention towards adaptation to climate change in transitional climatic zones: 
A case study of Hwedza District in Zimbabwe. Journal of Environmental Management, 198, 
233–239. https://doi.org/10.1016/j.jenvman.2017.04.073 

Zhang, H., Palomares, I., Dong, Y., & Wang, W. (2018). Managing non-cooperative behaviors in 
consensus-based multiple attribute group decision making: An approach based on social 
network analysis. Knowledge-Based Systems, 162, 29–45. 
https://doi.org/10.1016/j.knosys.2018.06.008 

Zhao, L., Detlor, B., & Connelly, C. E. (2016). Sharing Knowledge in Social Q&A Sites: The 
Unintended Consequences of Extrinsic Motivation. Journal of Management Information 
Systems, 33(1), 70–100. https://doi.org/10.1080/07421222.2016.1172459 

Zhu, B., Watts, S., & Chen, H. (2010). Visualizing social network concepts. Decision Support 
Systems, 49(2), 151–161. https://doi.org/10.1016/j.dss.2010.02.001 

Zhu, X., & Smith, R. A. (2021). Standing out while fitting in: Examining linguistic choices by 
boundary spanners. Communication Monographs, 88(4), 418–439. 
https://doi.org/10.1080/03637751.2020.1860243 

 
 


