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ABSTRACT 
With the advent of the Cloud, various forms of media such as music, videos, articles, or books are 
omnipresent on the web. Social media is a dynamic and evolving area that encompasses a diverse range 
of topics. Revealing and synthesizing the voluminous literature published on social media online are 
challenging tasks. The aim of this paper is to identify the research themes on social media via 
intellectual structure technique. The top three popular research themes are prediction accuracy/automatic 
scoring, social navigation, and web spam. Social navigation is also the core of the social media research 
currently. A discussion of the future of social media research is also provided. 
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INTRODUCTION 
With the advent of the Cloud, various forms of media such as music, videos, articles, or books are 
omnipresent on the web. Since the Cloud is a regular breeding ground of many forms of media, users are 
able to easily search on the web for whatever they may need. A simple query to a knowledge domain 
may return voluminous results that often bewilder novices. From a literature review point of view, it is a 
time-consuming task that involves many content reviews and analysis. We try to facilitate literature 
analysis and review by utilizing online citation data to enable novices to perform tasks that are usually 
carried out by trained professionals.  
Social media is a fast-growing and dynamic area that supports interactions among individuals within 
virtual social systems. Social media is designed to be disseminated through social interaction. With 
burgeon of the Web 2.0 era and user-generated content, social media has received increasing attention 
from academics and the business sector. Social media significantly impacts a firm’s reputation, sales, 
and even survival [1]. The concept of social media has gradually become one of the central themes 
across various fields and has attracted significant interest from not only researchers but also 
entrepreneurs, digital content practitioners, online game vendors, and others. The primary goal of the 
paper is to provide a visualized the scientific domain development that facilitates the understanding of 
the rapidly evolving field of social media. 
In this article, we will present a systematic and visual domain analysis of social media to explore the 
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intellectual structure evolution of this knowledge domain over time. Based on a review of prior concept 
proposed by Small [2], we help gain a better understanding of the research themes of social media by 
tracing the research path. We use a literature review aiding system created by Chen [3], a document 
co-citation based social network analysis method for constructing and gauging the domain knowledge. 
Our work and dataset are based on the open-accessed Microsoft Academic Search database, which 
includes journals, conference papers and books [4]. This is different from ISI Web of Sciences or other 
databases. 
 

LITERATURE REVIEW: VISUALIZATION OF SCIENTIFIC DEVELOPMENT 
Visualization mapping is used to explore large amounts of data and to derive new insights by identifying 
trends, or clusters, in the data associated with a field of study. Recently, a comprehensive visualization of 
scientific developments published by [5]. An integration of social networks, semantic maps and 
discursive knowledge for advancing the science visualization proposed by [6]. An approach is for 
mapping and visualizing the core of scientific domains using the social networking analysis techniques 
derived from mathematical graph theory [7].  
However, most of the visualization techniques face a major deficiency caused by the limitation of large 
datasets in the cloud. In particular, a large scientific dataset may induce a large corresponding author 
co-citation matrix that makes the analysis computationally complicated and difficult to perform [8, 9]. 
This study applies the social networking techniques to overcome the deficiency and facilitates novices to 
grasp the concept of domain knowledge quickly. 
 

METHODOLOGY 
The ability to provide a high-level view of research in social media and reveal the intellectual structure 
of the emerging discipline is essential to articulating the distinct fundamental concepts in the field. In 
this article, we use a literature review aiding system created by [3] to visualize and analysis in this study. 
The general procedure of visualization analysis utilizing the literature review aiding system is outlined 
as follows: (1) identify a knowledge domain; (2) data collection; (3) time slicing; (4) data crawling; (5) 
threshold selection; (6) pruning and merging; (7) visual inspection; (8) bibliographic information 
generation; (9) Pathfinder Net (PFNet) graph construction. 

 
RESULT ANALYSIS 

An open-access online citation database, Microsoft Academic Search [4], was used to construct a full 
citation graph. The key phrase “social media” was used to query the database in September 2013. The 
1,436 documents returned by the query were then used as the initial seed set to search for papers that cite 
them or papers that are cited by them. The complete citation dataset collected contains 11,128 
documents. Over 90% of papers fell in the period between 1990 and 2012. Some papers, published in the 
1960s, were related to referencing disciplines such as the experimental study of the small-world 



problem.  
Table 1 shows the top 10 major research themes in social media. The factor ID refers to research themes 
with similar concept grouping. The highest percentage of variance represents the most popular research 
areas. The top five research themes of modern social media studies were identified as: prediction 
accuracy/auto scoring, social navigation, web spam, topic detection and tracking, and web image search. 
Table 1 also shows one of the most representative authors in a factor with the highest factor loading. 
 

Table 1 The top 10 document co-citation factors on social media 
Factor 

ID 
% of 

variance 
Theme One of the most 

representative paper 
in the Factor 

1 7.871 Prediction accuracy/automatic scoring [10] 
2 7.566 Social navigation [11] 
3 5.527 Web spam [12] 
4 5.39 Topic detection and tracking (TDT)  [13] 
5 4.916 Web image search [14] 
6 4.396 Web video search [15] 
7 4.182 Community evolution [16] 
8 3.607 Small-world phenomena  [17] 
9 3.288 Attention economy [18] 
10 3.173 User activity [19] 

 
Intellectual structure is usually presented in a graphical view to facilitate identifying the scope and 
themes in a research field. In this study, a co-citation network is used to drive the intellectual structure of 
social media study by applying factor analysis and PFNET. The nodes located close to the center of a 
PFNET graph represent papers contributing to a fundamental concept and in the mainstream of a 
research domain. Figure 1 shows the PFNET scaling of social media dataset drawn from Microsoft 
Academic Search. Articles under the same factor have the same color. The number in the parentheses is 
the factor number that the article belongs to. Cyan nodes with (0) represent articles that are not assigned 
to any factor. Red color (in the left edge of figure 1) represents factor 1 – prediction accuracy/automatic 
scoring. Grey color (in the center of figure 1) represents factor 2 – social navigation. It is the core of the 
social media research. Dark blue color (in the top edge of figure 1) represents factor 3 – web spam. The 
position of the factor also indicates the importance of the factor. Factor 1 and 3 represents popular 
research areas, but not important research themes whereas factor 2 is the core of the social media 
research. 



 
Figure 1. The PFNET graph of social media. 

 
DISCUSSION 

Diversity is an important characteristic of social media research. The present study uses diversity in 
researchers’ academic field affiliations as a surrogate for the diversity of reference disciplines. At the 
current stage, computer science is the dominant field. Social science, economics, and marketing are 
likely to become trends, and it is expected that they will influence the social media research. 
The proposed research has reflected different streams of research in the area of social media. It may 
make clear the current and past research in the field. One of the major possible platforms of Web 3.0 
technology is the semantic web [20]. With the advancement from Web 2.0 to Web 3.0, our results 
confirm that the semantic web is still underdeveloped.  
Mobile social media applications are expected to be the main driver of this evolution [21]. Mobile social 
media is a new trend on the horizon. From the literature analyzed, it is yet to be developed. Various 
critical issues still remain in social media, such as human and computer interface design, and modeling 
social behavior in the computing space [22]. These issues have been investigated slightly to date. 
 

CONCLUSION 
We have visualized and analyzed the voluminous social media literature published in an online 
open-access database. The results from our investigation reflect that the key contributors to social media 
studies spanned a broad spectrum of disciplines. The development of social media depends largely on 
the enrichment of the concepts characterizing these research streams. Social media research will 
doubtless continue growing significantly in the future. New methods should be developed to address the 



topics of the semantic web and collaborative filtering. This finding indicates they are potentially fruitful 
research areas that researchers may target. 
The proposed methodologies can be readily applied to other disciplines. We acknowledge the limitation 
of using Microsoft Academic Search as the data source, which includes journal papers, conference 
papers and books. Although literature retrieved from it may not all in the science citation index 
databases, but it did retrieve more data [9]. We have done some preliminary evaluation between several 
data sources, but an exhaustive comparison is not feasible.  

Further research is needed to develop a framework to classify the studies, review key findings, and 
identify opportunities for future research. The limitation of the document co-citation method is that the 
newly published papers may not have enough time to be cited. Future study is encouraged to overcome 
this limitation.  
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