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Abstract Communication studies depend on information and communication technology

(ICT) and the behavior of people using the technology. ICT enables individuals to transfer

information quickly via various media. Social changes are occurring rapidly and their

studies are growing in number. Thus, a tool to extract knowledge to comprehend the quickly

changing dynamics of communication studies is required. We propose a subject–method

topic network analysis method that integrates topic modeling analysis and network analysis

to understand the state of communication studies. Our analysis focuses on the relationships

between topics classified as subjects and methods. From the relationships, we examine the

societal and perspective changes relative to emerging media technologies. We apply our

method to all papers listed in the Journal Citation Reports Social Science Citation Index as

communication studies between 1990 and 2014. The study results allow us to identify

popular subjects, methods, and subject–method pairs in proportion and relation.

Keywords Communication studies � ICT � Subject–method topic network analysis � Text

mining

Introduction

The generation and accumulation of big data in information and communication technology

(ICT) has motivated various responsive communication studies focusing on social change.

The cumulative nature of communication studies makes it necessary for a scholar to be aware
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of research trends (Kamhawi and Weaver 2003; Park and Leydesdorff 2008). Previously,

scholars manually reviewed selected papers from a given time window using discrete meta-

analyses (Cho and Khang 2006; Kamhawi and Weaver 2003; Khang et al. 2012; Trumbo

2004). Recently, scholars have applied computer-assisted bibliometrics (Borgman 1989) to a

large number of communication publications to overcome the drawback of selective reviews

that occur due to human cognitive limitations (Feeley 2008; Park and Leydesdorff 2009; Peng

et al. 2012; Potter and Riddle 2007; Zhang and Lueng 2014).

Bibliometric analysis can cover all publications related to a given theme or field within a

specified time window, whereas traditional meta-analysis restricts the number of publications

using sampling (Cooper et al. 1994). Traditionally, bibliometric analysis has dealt with citation

relationships among publications, the impact of journals based on such relationships, and the

scholarly impact of an actor, e.g., an author or an organization. Rice et al. (1988) applied

bibliometric analysis to capture citation flows and impact factors. They also conducted network

analysis to identify the structural features of journal-to-journal citation patterns. Some used

data of author for bibliometric network analysis to find central players (Griffin et al. 2016).

Recently, bibliometric analysis has included titles, abstracts, keywords, and the entire text by

incorporating semantic network analysis (Doerfel and Barnett 1999; Chung et al. 2013) and

text mining (Yan 2015). Peng et al. (2012) built a word co-occurrence network of Internet

studies and analyzed nodes and clusters in the network to recognize patterns and trends.

A primary goal of this article is to provide a comprehensive knowledge structure of

communication studies. To achieve this, we abstract groups of semantically associated

terms into concepts such as methods and subjects, and determine connections between

these methods and subjects. Thus, we propose a subject–method topic network analysis

method for analyzing subjects, methods, and their relations.

We derive a bipartite topic network of a subject–method topic network from abstracts over a

given period. All research considers a subject ontologically and epistemologically to determine

a research question and the corresponding solutions (Fink and Gantz 1996). Typically, a

research focus (i.e., the subject) and method are features of scholarly papers (Khang et al. 2012;

Kim and Weaver 2002). An abstract summarizes the paper such that it specifies the research

problem(s), key subjects, and the main results described in the full text (Booth et al. 2003).

Our study contributes to the discovery of structural preferences in subjects and methods in

communication studies over 25 years based on data science. Taipale and Fortunati (2014)

described preferences in research focus and problem-solving methodologies for mobile

communication studies from five journals over a period of 20 years. Oxley et al. (2010)

pointed out that well-defined and focused empirical studies are preferable to theoretical

developments in some research fields. Thus, in the current era of massive content production,

automatically identifying preferences from various perspectives is important. Unlike

investigations that are limited to samples of communication studies, this study reveals the

importance of traditional subjects and methods, as well as new ones, such as web analysis and

new media literacy, by incorporating all communication studies in the given period.

Related work

Traditional reviews of trends in communication studies

Communication studies is a discipline that examines human communication processes. It

includes various subjects, such as history of media and media studies, media law and
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ethics, political communications, broadcasting, the Internet, social media, mobile com-

munication, human–computer interaction/interface, advertising, cultural studies, film

studies, personal communication, international communication, audience studies, jour-

nalism, journalism trends and education, and national motion and time studies (Calhoun

2011). In the social sciences, research into such subjects often employs both qualitative and

quantitative methods, such as participatory experiments, questionnaire surveys, in-depth

interviews, literature reviews, discourse analysis, narrative, content and historical analysis,

meta-analysis, and network analysis (Donsbach 2006; Luff et al. 2015).

Many literature reviews of communication studies are performed manually and cover a

small set of data from several journals. Tomasello (2001) selected 961 papers published in

five leading communication journals from 1994 to 1999 and examined the Internet’s influ-

ence on communication processes using content analysis. For the selected papers, two coders

labeled the topics (six categories), the Internet interface (eight categories), and the research

methodology (eight categories). Kim and Weaver (2002) sampled 561 papers published in 86

journals and books from 1996 to 2000 and conducted thematic meta-analysis for topical,

methodological, and theoretical trends of Internet studies with two coders. Kamhawi and

Weaver (2003) collected 889 papers from the top 10 journals listed in The Iowa Guide from

1980 to 1999 and analyzed method, focal scope, theoretical approach, funding source, and

time period using thematic meta-analysis. Trumbo (2004) gathered 2649 articles from eight

communication journals published between 1990 and 2000 and analyzed methods, research

focus, data collection procedures, and data sources using content analysis with three coders

who used the categories proposed by Cooper et al. (1994). Khang et al. (2012) collected 456

articles from 17 leading journals and new technology-specific journals from 1997 to 2010.

They assessed the importance of social media by focusing on social media type, research

topics, theoretical framework, research method, and data collection using content analysis

with three coders. Taipale and Fortunati (2014) employed content analysis to identify 66

articles from five journals on mobile communication studies from 1992 to 2012. Zhang and

Leung (2014) reviewed 84 articles on social networking service research from six leading

communication journals from 2006 to 2011. They applied thematic meta-analysis to the

articles. They found thematic patterns, such as impression management and friendship

performance (e.g., Boyd and Ellison 2007), network and network structure (e.g., Hampton

et al. 2011), bridging online and offline networks (e.g., Donath 2007), privacy (e.g., Debatin

et al. 2009), and extended scope in Social Network Services research (e.g., Elphinston and

Noller 2011). Because communication studies are heterogeneous and various (Craig 1993),

Chung et al. (2013) identified the theoretical structure of communication discipline by

applying a positivistic keyword network analysis to four major communication journals.

However, the number of articles in communication studies grows faster, and subjects and

methods deployed in the articles are also various. The recent and prominent way for iden-

tifying and analyzing the communication discipline seems to be bibliometrics.

Bibliometric analysis

Bibliometrics (Garfield 2006), i.e., measuring the impact and knowledge structure of

academic literature by citation and content analysis, has been applied to communication

studies to support comprehension of this rapidly changing and growing research field. First,

citation analysis allows us to discover knowledge flow via scholarly communication. Rice

et al. (1988) analyzed the journal-to-journal citation networks of 20 communication

journals published from 1977 to 1985. Feeley (2008) collected 19 communication journals

from 2002 to 2005 and performed citation network analysis using degree centrality

Scientometrics (2016) 109:1761–1787 1763

123



(Freeman 1979). Park and Leydesdorff (2009) analyzed the journal-to-journal citation

network of 107 journals that cited the Journal of Communication in 2006. Barnett et al.

(2011) analyzed citations among 45 Communication journals from 1998 to 2007. They

revealed the patterns of the journals citing the journals in other disciplines. Lee and Sohn

(2015) selected all scholarly communication papers containing the phrase ‘social capital’.

They built a citation network of 171 articles and performed centrality analysis and main

path analysis. Second, content analysis helps us understand the structure of knowledge in

terms of words and groups of words. Doerfel and Barnett (1999) analyzed the titles of

papers listed at the meeting of International Communication Association in 1991 by co-

word network analysis. Peng et al. (2012) built a collection of 25,486 abstracts retrieved by

a query relevant to Internet studies from 2000 to 2009. They applied a state-of-art bib-

liometric approach that utilizes text mining. They constructed a word co-occurrence net-

work to identify popular keywords in Internet studies. They also conducted cluster analysis

on the network to deduce themes from words. Chung et al. (2013) built a co-theory

network that its nodes are theories and its links are weighed by the frequency of theories

co-occurring in articles. However, recently, information science scholars have begun to

apply topic modeling (Blei et al. 2003) to bibliometrics (Yan 2015). Topic modeling is a

text mining technique for text summarization that extracts topics from a corpus.

Bipartite network analysis

In particular, our approach of subject–method topic network analysis is classified as a

bipartite network (here, we use the term ‘‘bipartite network’’ and ‘‘two-mode network’’

interchangeably) analysis. In a bipartite network, nodes fall into two different groups. The

nodes in one group only interact with members of the other group. A typical example is an

author-journal network in communication studies (Griffin et al. 2016). According to Griffin

et al. (2016), degree and eigenvector centrality are reasonable measures of importance in a

bipartite network among four common measures of centrality: degree centrality,

betweenness centrality, closeness centrality (Freeman 1979), and eigenvector centrality

(Bonacich 1972). Additionally, we argue that weighted degree centrality is more reason-

able than degree centrality if the bipartite network has a complete set of links between two

different types of nodes (i.e., the nodes in one group and the nodes in the other group are

connected totally). This is because every node in the same group will have the same degree

in this case. In bipartite network analysis, node centrality for each group, links between

nodes in different groups, and clusters of nodes in different groups are the unit of analysis.

In this study, we widen our collection to include all communication studies articles and

combine topic modeling and network analysis to cover all articles in a simple and com-

prehensive manner. We propose subject–method topic network analysis, which is a

research method and a theoretical framework. It is a sort of a bipartite network but its

nodes are topics classified as either one of subjects and methods.

Methodology

Subject–method topic network construction

Figure 1 shows the process for constructing our subject–method topic network, a special

two-mode network (Borgatti and Everett 1997) with only links between nodes of different
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modes. First, we build a corpus based on the collected data. Second, we perform pre-

processing to convert the data to an analyzable format. Third, we cluster the preprocessed

data using topic modeling. Topic modeling is a text mining technique that summarizes a

collection of documents into clusters that can be abstracted as topics. Fourth, we categorize

a topic as either a subject or a method by reading the terms in the topic and labeling the

topic with a representative term. Fifth, we build a subject–method network by linking

subjects and methods according to their co-occurrence in a document. Finally, we analyze

the network from various perspectives to deduce the current state of communication

studies. Here, assume that a subject–method topic network includes NS subjects and NM

methods with N topics. The weight of an edge is the co-occurrence frequency between a

subject and a method. In Fig. 1, w s3;m1ð Þ is the weight of Subject 3 and Method 1.

After we collect text data for a particular research field, we preprocess text data by

annotating the part(s)-of-speech (POS), removing stop words, and normalizing terms by

using Stanford Core NLP (Toutanova et al. 2013). Stop words are insignificant terms that

should not be used as keywords, for example, prepositions, articles, pronouns, and con-

junctions. Since important terms are often nouns, we extract core information from nouns.

Normalization of terms involves lemmatization and stemming. Figure 2 illustrates the

preprocessing steps for an abstract written by Lo and Wei (2010). All sentences are split

into lexicons (Fig. 2b). Natural language processing identifies the POS of each lexicon.

Figure 2c shows terms after removing the predetermined stop words and selecting a certain

Fig. 1 Constructing a subject–method network

Fig. 2 An example of preprocessing texts
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focal POS. In English, various terms can be derived from a single stem. Extracting the stem

from a term is called normalization. Figure 2d depicts lemmatization. Lemmatization of a

term normalizes the term by assigning the term into a standard term, lemma.

To abstract topics from preprocessed terms, we apply topic modelling. Topic modelling

extracts several topics from a collection of documents. Among various topic models, we

use latent Dirichlet allocation (LDA) (Blei et al. 2003) implemented in MALLET (David

2013), a well-known statistical topic model. LDA assumes that a document is a mixture of

topics and that the terms in the document represent the topics; in other words, a document

consists of terms and each term is assigned to a topic. Therefore, a document is a com-

position of topics. LDA is statistical model because it represents the probability of a term

being assigned to a topic as a discrete probability distribution over terms. LDA infers the

distribution by inputting documents to the model. When the inference process is complete,

each term is assigned to one of the topics and each topic has a probability distribution over

the terms. The number of topics is predetermined by the user. Unlike a clustering algorithm

that groups terms exclusively, in LDA, a single term can be assigned to more than one

topic. The distribution is multinomial. For inference based on Bayes’ theorem, Dirichlet

distribution is used as a prior distribution.

We label a topic by considering its top frequent terms and abstracting a concept.

Generally, experts are used to label topics only. However, in this study, we rely on the

content retrieved by querying the top frequent terms using the Google search engine as

well as experts. We name a topic by choosing a subject or a method name that represents

the content from a predetermined category using the experts’ labels with Google search

engine. For example, in Fig. 3, the top frequent terms of topic 25 are news, media,

newspaper, issue, and study. We match the retrieved content using the terms as a query for

a category to determine a label. Similarly, topic 6 is labeled argumentation, and topic 14 is

labeled survey research.

Then, we build a subject–method topic network based on the LDA results. An edge is

established if a term in a subject topic and a term in a method topic occur in the same

document. The weight of the edge is determined by the co-occurrence frequency. In this

study, we focus on abstracts. An abstract contains a research subject and the corresponding

method; thus, co-occurrence in an abstract can support the relationship between the subject

and the method. For example, in Fig. 3, document 1 has the term ‘issue’, which is assigned

to topic 25. Note that the same document contains the terms for topics 6, 14, 12, and 17.

Therefore, there are ten edges among five topics. However, topics 25, 6, and 14 are labeled

Fig. 3 Linking subjects and methods
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news media, argumentation, and survey, respectively. Here, topic 25 is a subject, and

topics 6 and 14 are methods. Since an edge should have a subject and a method, two edges

are established among the three topics.

Subject–method topic network analysis

For a subject–method topic network, we consider topic distribution, centrality, relation,

and module analyses.

First, topic distribution over a given field illustrates the issues or scholarly interests in

the given field. Topic modeling results in groups of terms representing topics and indicates

the proportion of each topic. Topics can be classified as a subject or a method; therefore,

we can compute the ratio between subjects and methods. In addition, the proportions of

subjects and methods describe the degree of variety in the subjects and methods, as well as

the preference among the subjects and methods. In addition, methods can be categorized as

qualitative or quantitative approaches. Therefore, we may be able to infer which method

(qualitative or quantitative) scholars prefer.

Second, the centralities of a topic network indicate the importance of each topic in

relation to the other topics. The degree centrality (Freeman 1979) or potentially the

weighted degree centrality of a subject topic is the popularity or importance of the subject

topic regarding method topics. In other words, a subject topic with high degree implies that

the subject is handled using various methods. Similarly, a method topic with high degree

indicates that the method is used to handle many subjects. Similar to topic proportion, we

can identify the variety of subjects handled using qualitative methods or quantitative

methods.

Note that we can compare topic proportion with topic centrality proportion. A topic

centrality proportion is the relative degree of a topic among topics in a centrality per-

spective. The ratio of the topic centrality proportion to the topic proportion represents the

relative importance of the topic regarding the frequent occurrence of the topic.

Third, a topic relation involves investigation on an edge between a subject and a

method. This reveals the preferential pairs of subjects and methods. This relation con-

centrates on a one-to-one relationship between a subject and method. The preferred pairs of

subjects and methods indicate that the pairings are conventional and scholars tend to be

comfortable with such subject–method pairs. Weak ties between subjects and methods

imply that the subjects are not frequently handled using a given method due to certain

constraints. Disconnected subjects and methods indicate that the research purpose relative

to a given subject is incompatible with a given method. Thus, we can determine if

quantitative or qualitative methods are preferable for a given subject, and a potential

linkage between a disconnected subject–method pair can give us a breakthrough leading us

to new findings in the subject.

Fourth, a topic module includes many-to-many relations between topics. Topic

modules are detected by partitioning a subject–method topic network. A community

detection algorithm is applied to the network to identify modules (Blondel et al. 2008).

The algorithm groups topics into modules by calculating the internal densities of mod-

ules. Topics that occur concurrently and frequently are more likely to have greater

density, and they are clustered as a single module. On the other hand, topics that are less

likely to occur simultaneously have lower density, and they are separated into different

modules.
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Results

Dataset

We applied the proposed method to papers collected from the journals listed in the 2014

JCR Social Sciences Edition as communication studies. We assume that JCR Social Sci-

ences Edition lists only highly qualified journals, and unlisted journals have small influence

on the total stream of communication studies. For example, the central journals identified

by Griffin et al. (2016) are mostly included in our collection. We chose 33,272 papers from

73 journals published between 1990 and 2014 (Table 3 in ‘‘Appendix 1’’). We extracted

title, author names, publication year, abstract, and references from the papers via Web of

Science. According to the 2014 JCR Social Sciences Edition, the papers cover commu-

nication theory, practice, and policy; journalism; broadcasting; advertising; media studies;

mass communication; public opinion; speech; business; and public relations. We catego-

rized the subjects and methods based on the present categorizations and the information

retrieved from a query that integrated the terms in a single topic.

Labeling topics and their classes

We label the topics of subjects and methods using the present categories, as well as content

found by information retrieval, as shown in Table 4 in ‘‘Appendix 2’’. We focus on the

topics of communication studies, classified into subjects and methods. In literature review,

developing categories to identify and encode a paper into a subject or a method is

important. We refer to previously studied categories (Donsbach 2006; Luff et al. 2015). We

also average experts’ labels considering the content obtained from information retrieval by

applying the relevant terms of a topic. A topic consists of a distribution of words, and the

frequently occurring words represent the topic. Moreover, a search engine, such as Google,

recommends recent web pages that are highly relevant to the search terms. Therefore, we

rely on the Google search engine and three coders to identify a concept by looking at the

retrieved pages and matching the concept to one of the categories deduced in present

studies.

Topic proportion analysis

LDA give the proportion and probability distribution over terms for each topic. Conceptual

modeling, classified as a method, occupies the largest share (10 %). On the other hand,

national dispute, categorized as a subject, has the lowest proportion (1 %). In communi-

cation studies, the subjects are mass media, national dispute, public health, public opinion,

gameplay (possibly human–computer interaction), policy, discrimination, journalism,

culture and media, media literacy, organizational communication, community, educational

technology, broadcasting, relational analysis, disease, marketing, crisis and emergency

risk, industry, family, and comparing media systems. The methods are argumentation,

discourse, factor analysis, content analysis, survey research, conceptual modeling, web

analysis, and participatory experiment. The ratio of subjects to methods is 1.5. Note that

the subjects are more varied than the methods. For methods, the ratio of qualitative

methods to quantitative methods is 0.75. In communication studies, qualitative methods are

more preferred than quantitative methods.
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Topic network analysis

Here, we analyze our subject–method topic network at node and edge levels. We also add a

comparison between a conventional co-word network and our topic network. Gephi

(https://www.gephi.org/), network visualization software, is applied to show the subject–

method topic network. The total number of nodes is 30, and the number of edges is 196.

The mean degree centrality is 13.07, which indicates that the average number of neighbors

is approximately 13. The mean weighted degree centrality is 29,595.70. In our network,

circle and triangle nodes represent subjects and methods, respectively.

Topic centralities

The topics that are classified as subjects are marketing, national dispute, gameplay, jour-

nalism, crisis and emergency risks, public health, culture and media, family, broadcasting,

community, disease, discrimination, policy, and public opinion. These twenty one subjects

are associated with nine methods. According to weighted degree centralities, media lit-

eracy is the most important subject, followed by comparing media systems, mass media,

organizational communication, education technology, relationship analysis, industry,

public opinion, policy, discrimination, disease, marketing, community, broadcasting,

family, culture and media, public health, crisis and emergency risk, journalism, gameplay,

and national dispute.

In Table 1(a), media literacy is central because its weighted degree is 39,338 and the

weight occupies 4.59 % of the total weighted degree of nodes. The number of terms

belonging to media literacy has a topic share of 6 % among all topics, regarding topic

proportions of subjects and methods. This means that the importance of media literacy is

relatively lower in relations than in usage. The weighted degree of comparing media

systems is 30,928 (3.61 % relative to the total weighted degree), and that of mass media is

30,814 (3.59 %). Comparing media systems and mass media are also less important in

terms of weighted degree than in terms of topic proportions. In particular, industry is 5 %

in topic proportions but 2.81 % in topic centrality proportions. This means that 5 % of all

the documents treated industry but the importance of industry in relation to other topics is

2.81 %. In addition, the proportions of all subject topics are reduced in the subject–method

topic network. Relatively speaking, methods are central topics.

Method topics are participatory experiment, argumentation, interview, discourse, factor

analysis, content analysis, survey research, and conceptual modeling. The order of the

topics according to topic proportions is conceptual modeling, participatory experiment,

discourse, factor analysis, survey research, interview, content analysis, web analysis, and

argumentation. However, according to the weighted degree, the order becomes conceptual

modeling, participatory experiment, discourse, survey research, factor analysis, web

analysis, content analysis, interview, and argumentation. The weighted degree of con-

ceptual modeling is the largest at 103,366 (12.05 %), and that of participatory experiment

is the second largest at 58,076 (6.77 %). The topic proportions of conceptual modeling and

participatory experiment are 10 and 6 %, respectively. The difference between the

weighted degree values of the two methods is more than the difference between their topic

proportions. We find that the topic network analysis gives the methods higher value in

relation to subjects. Note that a change in order occurs in the subject–method topic net-

work, e.g., factor analysis precedes survey research, and web analysis and content analysis

come before interview.
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Table 1 Subject topics, method topics, and the relationships between subject topics and method topics

(a) Topics in communication studies and their proportions, weighted degree, and classes

Topic no. Topic Proportion (%) Weighted degree centrality Class

0 Mass media 3.59 30,814 Subject

1 National dispute 1.10 9430 Subject

2 Public health 1.55 13,292 Subject

3 Public opinion 2.64 22,676 Subject

4 Gameplay 1.35 11,562 Subject

5 Policy 2.49 21,392 Subject

6 Argumentation 3.58 30,744 Method

7 Discourse 5.64 48,356 Method

8 Discrimination 2.35 20,160 Subject

9 Journalism 1.35 11,590 Subject

10 Interview 3.72 31,908 Method

11 Culture and media 1.66 14,254 Subject

12 Media literacy 4.59 39,338 Subject

13 Organizational communication 3.42 29,348 Subject

14 Factor analysis 4.80 41,154 Method

15 Community 1.81 15,504 Subject

16 Educational technology 3.29 28,216 Subject

17 Content analysis 4.12 35,296 Method

18 Survey research 5.02 43,060 Method

19 Broadcast 1.80 15,470 Subject

20 Relationship analysis 3.12 26,794 Subject

21 Disease 2.22 19,082 Subject

22 Marketing 2.11 18,084 Subject

23 Crisis and emergency risk 1.44 12,314 Subject

24 Industry 2.81 24,106 Subject

25 Conceptual modeling 12.05 103,366 Method

26 Family 1.69 14,478 Subject

27 Comparing media systems 3.61 30,928 Subject

28 Web analysis 4.30 36,872 Method

29 Participatory experiment 6.77 58,076 Method

(b) High-ranked topic relations (i.e., edges)

Subject Method Weight

Media literacy Conceptual modeling 9758

Comparing media systems Conceptual modeling 7806

Mass media Conceptual modeling 7520

Organizational communication Conceptual modeling 7092

Educational technology Conceptual modeling 6842

Relationship analysis Conceptual modeling 6236

Industry Conceptual modeling 6202

Public opinion Conceptual modeling 5424

Policy Conceptual modeling 4938
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Topic relations

Here, we list the highest weighted edges and the least weighted edges to observe

prominent subject–method pairs. Table 1(b) shows that the 12 out of 14 pairs have a

common method, conceptual modeling. The other parts of the top nine pairs are media

literacy, comparing media systems, mass media, organizational communication, educa-

tional technology, relationship analysis, industry, public opinion, and policy. The tenth

pair comprises media literacy and participatory experiment. The pairs of discrimination

and conceptual modeling, media literacy and discourse, and marketing and conceptual

modeling follow. It appears that theory construction based on previous literature is

typical because the top edges contain conceptual modeling frequently. In addition, media

usage, the change due to media, and the evolution of media itself are the main themes in

communication studies. In particular, media literacy is often handled using participatory

experiment and discourse in the top-ranked edges. This tells us that scholars had high

interest in media literacy and various experiments were conducted. In Table 1(c), the

least weighted edges include national dispute, human–computer interaction, public

health, journalism, and crisis and emergency risk as subjects. In addition, they involve

qualitative methods, such as argumentation, interview, and content analysis. Such subject

and method pairs appear to be minor research topics in communication studies. In other

words, novel breakthroughs are needed in these minor research topics and more attention

should be given to these topics. Specifically, national dispute is frequently shown in the

least weighted edges.

Table 1 continued

(b) High-ranked topic relations (i.e., edges)

Subject Method Weight

Media literacy Participatory experiment 4782

Discrimination Conceptual modeling 4778

Media literacy Discourse 4738

Marketing Conceptual modeling 4628

Disease Conceptual modeling 4608

(c) Low-ranked topic relations (i.e., edges)

Subject Method Weight

Crisis and emergency risk Interview 896

Gameplay (HCI) Interview 896

Public health Content analysis 894

Journalism Interview 876

National dispute Argumentation 874

National dispute Survey research 854

Public health Argumentation 796

Gameplay Argumentation 796

National dispute Web analysis 714

National dispute Interview 694

National dispute Factor analysis 688
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Comparing topic network with conventional term network

Figures 4 and 5 illustrates the difference between a subject–method topic network and the

conventional co-word network of communication studies over 25 years. The colors in

Fig. 4 indicate the modules partitioned in the term network. However, the modules are

difficult to identify and label. On the other hand, compared with Fig. 4, Fig. 5 has a small

number of nodes and edges. It is also a bipartite graph (i.e., a subject is represented as a

triangle and a method is expressed as a circle). Thus, one can easily grasp the whole

structure and the relationships among subjects and methods. Therefore, a subject–method

topic network is more suitable for analyzing the current state and trends of a certain

research field than a conventional term network.

Topic modules

As mentioned in the ‘‘Methodology’’ section, the modules of the subject–method topic

network enable us to identify many-to-many relations among subjects and methods. Fig-

ure 5 shows six different modules of topics built by a community detection algorithm are

discovered. The largest module (turquoise) has conceptual modeling at its center. The

second largest module (green) is centered on media literacy. The third largest module

(yellow) has discourse theory at its center. The next largest module (red) has educational

technology as a midpoint. The next module (blue) has argumentation as a core. The last

module (purple) has web analysis as a hub. In the following, we describe the network

Fig. 4 Co-word network of communication studies over 25 years showing only central nodes. (Color
figure online)
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module by module in relative to subjects and methods. In addition, we give an example for

each module to facilitate better understanding and support.

Module 1 has public health, marketing, relational analysis, journalism, comparing

media systems, family, crisis and emergency risk, policy, and organizational communi-

cation as subjects. Its methods are conceptual modeling, survey research, and content

analysis. In the past 25 years, the subjects and methods in this module were major topics.

We can estimate that scholars in communication studies were primarily interested in media

and its effects on public health, marketing, journalism, media systems, family, crisis and

emergency risk, policy, and organizational communication. Examples of conceptual

modeling of comparing media systems are citation analysis (So 2010), critical evaluation

(Lo and Wei 2010), critical literature review (Iwabuchi 2010; Kim 2010), and trend

analysis (Chen 2009). They are essentially built on previous studies to gain new insights. In

other words, over 25 years, scholars placed constant attention on media and its effects.

Module 2 comprises subjects such as culture and media, discrimination, and commu-

nity. This shows that scholars who treated these subjects tend to use discourse analysis as a

study method. The composition of the subjects and the method implies that scholars

focused on the interaction between media and society, and analyzed it using a conventional

qualitative approach. Examples include neoliberal discourse on gender minorities (Gray

and Harris 2015) and a discourse on heteronormativity and animosity to gender minorities

in TV (Dhaenens 2014).

Module 3 covers subjects such as disease and national dispute and an argumentation

method. We confirm that studies of such subjects were traditionally treated with argu-

mentation. Examples include Antaki and O’Reilly’s (2013) study of communication

among children with mental illness. They controlled the order of questions and the situ-

ation to observe different results induced when conversing with children with mental

illness. They identified advantages and disadvantages according to the results in terms of

argumentation. In addition, McMullen and Sigurdson (2014) argued that depression and its

inhibitors are analogous to diabetes and insulin.

Fig. 5 Modularized subject–method topic network of communication studies over 25 years. (Color
figure online)
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Module 4 contains public opinion and educational technology as subjects, and incor-

porates factor analysis as a method. New media has influenced the way we confirm public

opinion and the channels used to deliver educational content. We suspect that people were

curious about the effects of media and the bridging factors of these effects. For example,

Cabero-Almenara and Marı́n-Dı́az (2014) examined the ICT education processes of uni-

versities to identify preference between in-class and online education. In particular, they

checked the effect of social software on collaboration. In addition, Abad (2014) investi-

gated information divide between ages under the condition of Internet and ICT focused

education in Spain.

Module 5 involves broadcasting, media literacy, and gameplay (human–computer

interaction) as subjects, and has participatory experiment and interview as methods. We

expect that the subjects are based on human experience and concentrate on cognitive

process, which are difficult to quantify; thus, qualitative methods were employed.

McKeever (2015) examined the effects of empathy responses to articles about highly and

lowly similar characters with severe depression on helping people with depression.

Manosevitch et al. (2014) studied a way for people to actively participate in political issues

on online forums. Restivo and Van De Rijt (2014) conducted an experiment for designing a

reward system to promote people to contribute to Wikipedia.

Module 6 has industry and mass media as subjects. It includes a web analysis method. It

seems to comprise mass media based on Internet and web-influences industry at its core.

Thus, scholars’ efforts into analyzing the relationship between new mass media and

industry formed the basis for this module. For example, Karlsson et al. (2015) analyzed the

content of hyperlinks within Swedish online news to identify the importance of hyperlinks

from a digital journalism perspective. Humphreys et al. (2014) verified that people share

private information offline and online through Twitter by studying private information

sharing among Twitter users. Wilken (2014) examined the industrial significance of the

location-based Facebook platform. He confirmed the effect of local service recommen-

dation and location-based mobile advertising.

By constructing several subject–method topic networks over time, we showed the trends

of communication studies in terms of subjects and methods. In this study, we separated

25 years into four periods: 1990–2000, 2001–2005, 2006–2010, and 2011–2014. For each

period, we built a subject–method topic network, and each network had three or four

modules of topics. Over time, some subjects and methods moved from one module to

another, as shown in Table 2. From this, we were able to describe the changes in subjects

and methods over time. In the following, we focused on several issues.

Family was examined by qualitative approaches, such as interview or content analysis,

during the first period. However, from the second period onward, the subject was

investigated by conceptual modeling, participatory experiment, web analysis, survey

research, and factor analysis. In other words, quantitative approaches began to be applied

the subject of family. We guess that the subject has become increasingly important; thus,

various methods were utilized and quantitative data regarding the subject became

available.

Educational technology, along with subjects such as family and discrimination, was

explored by applying interview and content analysis methods during the first period.

However, in the following periods, such subjects were mixed with other subjects, such as

media, communication, culture, journalism, policy, and national dispute. These subjects

were frequently studied using qualitative methods.

Factor analysis was a popular method utilized in the mass media subject during the first

period. In the first period, the application of mass media, such as TV, radio, and
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Table 2 The changes in modules of subject–method topic network over periods

Period Module Class Topics

(a)

1990–2000 1 Subject Public health, marketing, relationship analysis, comparing media system,

industry, public opinion, broadcast, organizational communication,

community, disease, game play

Method Participatory experiment, web analysis, conceptual modeling, survey research

2 Subject Family, discrimination, educational technology

Method Interview, content analysis

3 Subject Mass media

Method Factor analysis

4 Subject Crisis and emergency risk, culture and media, policy, media literacy, national

dispute, journalism

Method Argumentation, discourse

(b)

2001–2005 1 Subject Public health, marketing, relationship analysis, family, industry, broadcast,

organizational communication, media literacy, public opinion, disease,

mass media, gameplay

Method Participatory experiment, web analysis, conceptual modeling, survey

research, factor analysis

2 Subject Argumentation

Method National dispute, policy

3 Subject Comparing media systems, crisis and emergency risk, educational

technology, community, culture and media, discrimination, journalism

Method Discourse, interview, content analysis

(c)

2006–2010 1 Subject Public health, marketing, relationship analysis, family, industry, crisis and

emergency risk, broadcast, organizational communication, mass media,

public opinion, disease, gameplay

Method Factor analysis, participatory experiment, conceptual modeling, survey

research

2 Subject Culture and media, journalism, discrimination, educational technology,

community, policy

Method Interview, discourse, content analysis

3 Subject Media literacy

Method Web analysis

4 Subject Comparing media systems, national dispute

Method Argumentation

(d)

2011–2014 1 Subject Public health, marketing, relationship analysis, family, industry, crisis and

emergency risk, disease, broadcast, organizational communication, public

opinion, mass media, gameplay

Method Factor analysis, participatory experiment, conceptual modeling, survey

research

2 Subject Comparing media systems, educational technology, community, culture and

media, discrimination, journalism, national dispute, policy

Method Interview, discourse, content analysis, argumentation

3 Subject Media literacy

Method Web analysis
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newspapers, for various purposes required scholars to examine media factors. In addition,

after 2001, at which time the Internet had become widespread and media was changing

rapidly, various studies explored the relationship between media and other subjects, such

as public health, marketing, family, industry, broadcasting, organizational communication,

media literacy, public opinion, and human–computer interaction.

Argumentation is a qualitative method that finds reasons for supporting the organization

and content of texts. During the first period, argumentation was a popular method, as

discourse, applied to crisis and emergency risk, culture and media, policy, media literacy,

national dispute, and journalism. During the second and third periods, it was particularly

applied to national dispute, policy, and comparing media systems. We confirm this phe-

nomenon in Module 2 in Table 2(b) and Module 4 in Table 2(c). However, as shown by

Module 2 in Table 2(d), in the fourth period, it was used along with other qualitative

methods, such as interview, discourse analysis, and content analysis, for the comparing

media systems, education technology, community, culture and media, discrimination,

journalism, national dispute, and policy subjects. It seems that new media technology

development during the 21st century generated many social problems that cannot easily be

dealt with using quantitative methods; thus, argumentation became popular in many

communication studies.

Web analysis was used in various subjects from 1990 to 2005 when the Internet was

rapidly penetrating society, as shown in Module 1 in Table 2(a, b). As the Internet pop-

ulation grew larger, people utilized the web in more diverse ways and information transfer

via the web increased drastically. After 2006, web analysis became specialized in media

literacy. Consider that social media overwhelmed the world in approximately 2005. Social

media supports an interactive web. It gave everyone the power to produce digital content,

including news, whereas traditional media is dominated by only a handful of companies. In

addition, social media allowed people to instantly respond to others. Thereafter, we sup-

pose that the need for new media literacy increased, and our results detect this

phenomenon.

The pairing of media literacy and web analysis became an independent module as of

2006. The effect of the web forced people to comprehend different media, analyze various

information, and communicate with others. When the period transits from (c) to (d) in

Table 2, the number of modules decreases, but the pair still occupies its share. This shows

that web-based media became necessary in communication. In particular, mass media was

frequently coupled with factor analysis between 1990 and 2000. However, from 2001 to

2005, mass media constructed a module with web analysis. Thereafter, the web became a

significant part of mass media and a target for analysis.

Conclusion

We have proposed a method to identify subjects, methods, their relations, and their

communities over time, which we refer to as subject–method topic network analysis. This

analysis method allows us to review all articles in a research field easily using text mining

and bibliometrics. It summarizes articles into several topics classified as a subject or a

method. The proposed method links topics in relation to their co-occurrence in a document

and constructs a subject–method topic network. We apply the proposed analysis method to

a collection of articles listed in the JCR Social Science Edition as communication studies

between 1990 and 2014.
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We identified subjects such as public health, marketing, relationship analysis, family,

industry, crisis and emergency risk, disease, broadcasting, organizational communication,

public opinion, mass media, gameplay (human–computer interaction), comparing media

systems, educational technology, community, culture and media, discrimination, jour-

nalism, national dispute, policy, and media literacy. We also detected methods such as

factor analysis, participatory experiment, conceptual modeling, survey research, inter-

view, discourse, content analysis, argumentation, and web analysis. The topic ratio

between subjects and methods was 1.5, and that between qualitative methods and

quantitative methods was 3. According to the proportion of topics, the most and least

reported subjects were media literacy (6 %) and national dispute (1 %), respectively. The

most and least reported methods were conceptual modeling (10 %) and argumentation

(2 %).

In a centrality analysis of our subject–method topic network, we found that method

topics became more centralized than subject topics in general. Prominently, over the years,

factor analysis increased in importance more than survey research, and web analysis

became more central than content analysis and interview. Thus, we assume that quanti-

tative methods have become more preferable. Specifically, developments in the web and

statistical analysis may highlight web analysis and factor analysis methods.

In topic relations, conceptual modeling was the dominant method applied to media

literacy, comparing media systems, mass media, organizational communication, education

technology, relational analysis, industry, public opinion, and policy. Media literacy also

dealt with participatory experiments. These results imply that the subjects relevant to

media usage, social change according to media, and media change in communication

studies were popular. Conceptual modeling was the major method because communication

studies are often developed on top of present theories. The minor subjects in topic relations

were national dispute, human–computer interaction, public health, journalism, and crisis

and emergency risk, and the corresponding methods were qualitative methods, such as

argumentation, interview, and content analysis.

In topic modules, we identified six modules in total. The modules included empirical

studies on changes in family, company, nation, and public opinion regarding media, socio-

cultural studies by discourse analysis, argumentation studies into disease and national

dispute, factor analysis of public opinion and education technology, studies into human

experience utilizing media or the effects of media on people, and web analysis for industry

and mass media. These modules demonstrate a preference for pairing subjects and methods

among scholars in communication studies. Over the years, three or four modules appeared.

Interestingly, media literacy and web analysis became an independent module. This

implies that the web and Internet have influenced human communication such that we have

had to consider literacy from emerging perspectives.

The main contributions of our study are threefold. First, a more comprehensible

knowledge structure of a research domain can be obtained. Namely, central subjects,

central methods, central subject–method pairs, and central subjects–methods groups of a

research field can be discovered easily. Furthermore, our study shows the evolution of the

knowledge structure over time. Previously, a knowledge structure often used to be rep-

resented by lower-level elements such as words, so that the number of nodes is too many

and it is complex to be examined. Second, in informetrics view, a fine-grained unit of

analysis is not only found but also the relationships of the units are detected. Third, the

subject–method topic network analysis extends the territory of a bipartite network analysis

by including topics as nodes. In text mining, a topic is considered as a latent variable which

is an abstraction of many terms and represents the terms. The latent variable is often a key
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to the semantic finding. And thus, this study leverages a bipartite network to become a

meaningful bipartite topic network by considering topics as nodes.

This study has three limitations. When labeling topics, we rely on present categoriza-

tions and information retrieval from the Google search engine and experts rather than

experts in communication studies only. However, we believe that the present categoriza-

tions and the precise and recent results from the search engine have helped us label topics

sufficiently. We connected subject and method topics by their co-occurrence, which shows

an indirect relationship between topics. Yet, co-occurrence is widely used in bibliometric

content analysis. In addition, we have only used weighted degree centrality and our

understanding may improve by using other centralities.

In future, we will use the named entity recognition technique in text mining to label

topics, along with the help of experts in communication studies. We can also consider

relational terms in topics that can connect topics semantically. In addition, we can merge a

subject–method topic network from another research field with the communication studies

network to speculate on convergence between the two fields.
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Appendix 1

See Table 3.

Table 3 Journal list

No. Journal name ISSN The number of
publications

1 Argumentation 0920-427X 676

2 Asian Journal of Communication 0129-2986 248

3 Chinese Journal of Communication 1754-4750 129

4 Communication and Critical Cultural Studies 1479-1420 155

5 Communication Monographs 0363-7751 457

6 Communication Research 0093-6502 593

7 Communication Theory 1050-3293 394

8 Communications 0341-2059 408

9 Comunicar 1134-3478 154

10 Continuum 1030-4312 511

11 Critical Studies in Media Communication 1529-5036 505

12 Discourse and Communication 1750-4813 130

13 Discourse and Society 0957-9265 547

14 Discourse Studies 1461-4456 372

15 Ecquid Novi 0256-0054 115

16 Environmental Communication 1752-4032 186

17 European Journal of Communication 0267-3231 410

18 Games and Culture 1555-4120 216
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Table 3 continued

No. Journal name ISSN The number of
publications

19 Health Communication 1041-0236 1005

20 Human Communication Research 0360-3989 452

21 IEEE Transactions on Professional Communication 0361-1434 570

22 Information, Communication & Society 1369-118X 595

23 Interaction Studies 1572-0373 268

24 International Journal of Advertising 0265-0487 325

25 International Journal of Communication 1932-8036 152

26 International Journal of Conflict Management 1044-4068 339

27 International Journal of Mobile Communications 1470-949X 385

28 International Journal of Press-Politics 1940-1612 173

29 International Journal of Public Opinion Research 0954-2892 592

30 Javnost 1318-3222 438

31 Journal of Advertising 0091-3367 600

32 Journal of Advertising Research 0021-8499 815

33 Journal of African Media Studies 2040-199X 87

34 Journal of Applied Communication Research 0090-9882 432

35 Journal of Broadcasting and Electronic Media 0883-8151 550

36 Journal of Business and Technical Communication 1050-6519 317

37 Journal of Communication 0021-9916 791

38 Journal of Computer-Mediated Communication 1083-6101 680

39 Journal of Health Communication 1081-0730 1286

40 Journal of Language and Social Psychology 0261-927X 443

41 Journal of Mass Media Ethics: Exploring Questions
of Media Morality

0890-0523 111

42 Journal of Media Economics 0899-7764 292

43 Journal of Media Psychology 1864-1105 128

44 Journal of Public Relations Research 1062-726X 134

45 Journal of Social and Personal Relationships 0265-4075 925

46 Journalism 1464-8849 578

47 Journalism and Mass Communication Quarterly 1077-6990 797

48 Journalism Studies 1461-670X 348

49 Language and Communication 0271-5309 634

50 Management Communication Quarterly 0893-3189 333

51 Mass Communication and Society 1520-5436 267

52 Media International Australia 1329-878X 362

53 Media Psychology 1521-3269 329

54 Media, Culture & Society 0163-4437 856

55 Narrative Inquiry 1387-6740 282

56 New Media & Society 1461-4448 750

57 Personal Relationships 1350-4126 674

58 Political Communication 1058-4609 472

59 Public Opinion Quarterly 0033-362X 827

60 Public Relations Review 0363-8111 1356
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Appendix 2

See Table 4.

Table 3 continued

No. Journal name ISSN The number of
publications

61 Public Understanding of Science 0963-6625 776

62 Quarterly Journal of Speech 0033-5630 342

63 Research on Language And Social Interaction 0835-1813 318

64 Rhetoric Society Quarterly 0277-3945 119

65 Science Communication 1075-5470 437

66 Social Semiotics 1035-0330 520

67 Technical Communication 0049-3155 468

68 Telecommunications Policy 0308-5961 1528

69 Television and New Media 1527-4764 225

70 Text and Talk 1860-7330 315

71 Translator 1355-6509 158

72 Visual Communication 1470-3572 171

73 Written Communication 0741-0883 270

Table 4 Topics and terms

0 1 2 3 4
Mass media National dispute Public health Public opinion Gameplay or HCI

Keywords News War Health Media Game

Media President Behavior Study Play

Newspaper Campaign Message Survey Player

Coverage Bush Campaign Opinion Video

Study Iraq Study Effect System

Journalist State Attitude Datum Computer

Analysis Election Effect Election Design

Content George Communication Find User

Journalism Party Prevention News Interaction

Report Attack Result Campaign World

Story Support Risk Issue Environment

Article Candidate Intervention Influence Paper

Press Discourse Increase Result Technology

Examine Administration Intention Support Experience

Frame Event Design Examine Gaming

Issue Government Smoking Suggest Human

Time Image Effectiveness Show Learn

Source Study Change Analysis Behavior

Show Public Efficacy Candidate Present

Find World Control Finding Robot
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Table 4 Topics and terms

0 1 2 3 4
Mass media National dispute Public health Public opinion Gameplay or HCI

Analyze Unite Target Attitude Propose

Suggest Analyze Discuss Public Control

Result Leader Implication Level Time

Cover Policy Perceive Perception Activity

Focus Examine Model Increase Space

Event Politics Promote Citizen Device

Finding September Hiv Voter Online

Print Press Student Test Mechanism

Research Strategy Alcohol Research Show

Role Opinion Belief Evidence Form

5 6 7 8 9
Policy Argumentation Discourse Discrimination Journalism

Keywords Law Argument Argue Woman Communication

Rights Theory Essay Discourse Journal

State Argue Work Gender Research

Policy Argumentation Practice Identity University

Case Paper Form Analysis Editor

Article Make Discourse Man Public

Examine Claim History Construct Science

Protect Question Article Representation Introduction

Power View Rhetoric Argue Relation

Government Discussion Explore Race Issue

Act Show Culture Narrative Publish

Concern Reason Theory Construction Article

Court Case Space Article Association

Issue Account Life Examine International

Control Reasoning Concept Explore Review

Argue Rhetoric Understand Culture Work

Debate Problem Narrative Focus Field

Freedom Form Critique Class Conference

Question Point Call Group Publication

Challenge Concept World Position Note

Protection Debate Paper Study Author

Interest Discourse Draw Life Year

Privacy Provide Text Reveal Journalism

Justice Explain Offer Work Professor

Rule Discuss Idea Represent Book

Effort Term Notion Draw Century

Make Conclusion Time Image Opinion

Regulation Fact Place Experience Society

Conflict Principle Make Power Scholar

Decision Kind Image Ideology Study
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Table 4 continued

10 11 12 13 14
Interview Culture and

media
Media literacy Organizational

communication
Factor
analysis

Keywords Analysis Film Article Study Study

Interaction Article Media Organization Survey

Talk Television Technology Management Result

Article Media Communication Communication Datum

Conversation Audience Argue Relation Influence

Show Music Practice Research Factor

Participant Culture Community Finding Examine

Action Production Role Examine Model

Datum Genre Case Result Show

Focus Explore Process Relationship Finding

Examine Show Participation Implication Find

Practice Entertainment Study Work Internet

Speaker Industry Explore Find Research

Make Series Form Conflict Effect

Study Movie Draw Role Analysis

Discourse Argue Understand Practitioner Relationship

Analyze Documentary Information Practice Perceive

Turn Program Society Employee Investigate

Sequence Form Make Suggest Behavior

Draw Cinema Engagement Approach Variable

Work Performance Space Process Test

Response Sport People Strategy Implication

Context Fan Network Explore Suggest

Interview Feature Focus Interview Media

Resource Video Citizen Manager Information

Activity Make Context Purpose Attitude

Display Examine Engage Member Predict

Form Game Change Analysis Difference

Explore Create Internet Paper Predictor

Type Produce Examine Influence User

15 16 17 18 19
Community Educational technology Content analysis Survey research Broadcast

Keywords Identity Student Language Survey Television

Community Learn Analysis Datum Program

Article Communication Discourse Measure Viewer

Group Write Text Result Content

Nation Research Article Study Media

Culture Design Study Sample Show

Examine Study Analyze Question View

People Education Show Respondent Study

State Develop Write Analysis Tv

Language Article English Research Audience
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Table 4 continued

15 16 17 18 19
Community Educational

technology
Content
analysis

Survey
research

Broadcast

World Work Speech Method Analysis

Paper Skill Structure Response Result

Experience Process Word Find Watch

Country Practice Examine Compare Programming

City University Corpus Rate Examine

South Describe Focus Effect Exposure

Place Program Genre Test Entertainment

Australium Development Term Report Broadcast

Explore Provide Context Show Character

Context Project Form Item News

Focus Knowledge Function Scale Portrayal

Conflict Include Speaker Measurement Time

Discourse Information Construction Provide Gender

Minority Teaching Feature Estimate Discuss

Role Experience Paper Time Channel

History Technology Make Conduct Find

Representation Method Strategy Assess Finding

Space Training Meaning Difference Violence

Africa Present Type Number Child

Draw Result Approach Validity Difference

20 21 22 23 24
Relationship analysis Disease Marketing Crisis and

emergency risk
Industry

Keywords Relationship Health Advertising Crisis Service

Study Patient Consumer Response Market

Result Care Product Communication Paper

Examine Information Brand Risk Policy

Partner Communication Ad Public Telecommunications

Predict Cancer Advertisement Case Network

Associate Study Marketing Examine Competition

Participant Treatment Study Organization Industry

Report Report Result Strategy Technology

Support Include Effect Study Access

Couple Risk Effectiveness Responsibility Provide

Finding Disease Market Action Cost

Individual Improve Examine Disaster Development

Model Physician Research Issue Model

Association Illness Attitude Management Country

Research Provider Advertiser Event System

Behavior Intervention Impact Health Analysis

Satisfaction Participant Purchase Effort Regulation

Suggest Interview Influence Theory Increase
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Table 4 continued

20 21 22 23 24
Relationship
analysis

Disease Marketing Crisis and
emergency
risk

Industry

Effect Result Show Concern Information

Woman Population Advertise Analysis Result

Discuss Increase Implication Media Infrastructure

Perceive Seek Message Message Operator

Experience Literacy Finding Situation Price

Difference Examine Type Image Sector

Complete Associate Response Make Communication

Level Identify Increase Government Case

Interaction Make Suggest Problem Level

Find Receive Target Respond Base

Measure Group Find Threat Investment

25 26 27 28 29
Conceptual modeling Family Comparing media

systems
Web analysis Participatory

experiment

Keywords Research Child Article Online Effect

Article Parent Media Web Result

Communication Study Country Site Study

Theory Family Change Internet Experiment

Study Age State User Influence

Approach Year Development Study Participant

Understand Examine World Information Examine

Process Relationship Role Content Research

Provide Mother Policy Communication Test

Analysis School Market Website Message

Framework Result Government Analysis Affect

Perspective Adolescent China Network Perception

Concept Group System Media Response

Issue Adult Television Examine Suggest

Discuss Life Unite Message Show

Focus Interview Examine Result Finding

Context Peer Case Blog Perceive

Model Gender Industry Post Find

Development Difference Europe Technology Information

Literature Report Society Explore Support

Develop Experience Economy Feature Discuss

Review Find Culture Find Process

Propose Girl Broadcasting Research Implication

Field Student Context Finding Theory

Identify Support Relation Analyze Attitude

Paper Finding Service Provide Investigate
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