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Online Readership Popularity and Media-embedded
Characteristics

Helen S. Du Christian Wagner
Department of Computing Department of Information Systems
The Hong Kong Polytechnic University City University of Hong Kong
cshelen@inet.polyu.edu.hk isew(@cityu.edu.hk

ABSTRACT

Readership popularity has been an important proxy for the success of many online interactive media. Given the exponential
growth of new web properties and the hype of competition among them, attaining and retaining popularity is difficult. One
possible approach to this problem is to enhance the competitiveness of web presence by using appropriate web design
mechanisms. So far, research in this area has been focused on technological issues or usability studies. Few studies have
recognized the importance of media-embedded social scripts or environmental cues in influencing online communication.
Drawing on social cognition theories, we identified two important media-embedded characteristics: source credibility and
content freshness; and tested their impact to readership popularity in online interactive media. The content analysis result
from 100 very popular weblog sites strongly supported our hypotheses. Our findings highlight key web design principles,
which may serve to guide the practice of millions of online users and practitioners.

Keywords

Interactive media, popularity, source credibility, content freshness, social cognition, weblogs.

INTRODUCTION

The explosion in the use of online interactive media for social computing and collective knowledge discovery has been
highly significant in shaping business management (Wagner and Majchrzak, 2006), marketing strategies (Bernoff and Li,
2007) and organization communication (Pereira and Soares, 2007) around the globe, though it is only recently receiving
academic attention. The proliferation of this social phenomenon creates new opportunities as well as challenges to both
individual online practitioners and net-enabled organizations in the increasingly competitive online interaction spaces. In
particular, the issue of user (or reader) popularity is crucial to online community sustainability (Butler, 2001; Fulk, Flanagin,
Kalman, Monge and Ryan, 1996) and e-business success (Sweeney, 2001), but is not easy to achieve in practice (Menchen,
2005; Nardi, Schiano, and Gumbrecht, 2004). To harness the network effect of an online medium, the more users engage in
it the more valuable it becomes (Barabasi, 2003). Readership popularity, refers to the number of readers or visitors to the
website, is often used as a key surrogate for success and potential business value of a net-enabled organization (Blood, 2002).
The success stories of YouTube (www.youtube.com) and Facebook (www.facebook.com) are renowned examples1 that large
firms, such as Google and Microsoft, are recognizing the potentially lucrative market value of these prominent online
interactive media sites due to their rapidly growing readership (and user) popularity. Hence, individual media sites are
competing for audience and user attention as more and more adopters emerging into the marketplace. Studies find that
weblogs, for instance, have been following a power-law distribution with most of the readership focusing on a very small
group of highly successful sites (Shirky, 2003; Sifry, 2005). Meanwhile, online users (and readers) are forced to cope with
information overload (Jones, Ravid and Rafaeli, 2004) and web disorientation (Wen, 2003) given the escalating amount of
information and choices available online.

' Examples: YouTube is a free video sharing website founded in February 2005 as a small online company, and grew to have more than
100 million daily downloads (http://news.bbe.co.uk/2/hi/technology/5186618.stm). According to the Internet research firm Hitwise,
YouTube obtained a 43% share of the online video market in May 2007 (http:/www.hitwise.com/press-
center/hitwiseHS2004/videosearch.php). On November 13, 2006, Google announced that it has closed its acquisition of YouTube for
$1.65 billion in stock (http://www.youtube.com/press_room_entry?entry=AwPf9c¢9qJDc). Facebook, a college-based social networking
site launched four years ago, expanded to have over 65 million users in February 2008 (http://www.facebook.com/press/info.php?statistics).
Microsoft has invested $240 million to acquire 1.6% share of Facebook’s equity stake
(http://www.facebook.com/press/releases.php?p=8084).
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Researchers in the area of web design have largely responded to this type of problem either by suggesting recommendation
aids (Haubl and Trifts, 2000; Wang and Benbasat, 2007) or navigational tools (Head, Archer and Yuan, 2000; Webster and
Ahuja, 2006), with a recent emphasis on multimedia technologies, to facilitate information filtering and/or to reduce web
disorientation. These design efforts tend to focus on technical and cost aspects, assuming that users are analytical with
respective to a wealth of social information and variety of choices on the web, but ignoring the heuristic power of human
cognition.

Grounded in social cognition theories, psychologists argue that people in social interactions are heavily influenced by
existing social scripts and environmental cues to draw distinctions and categorizations (Chanowitz and Langer, 1981; Langer,
1992). Studies in the area of human-computer interaction also suggest that when people interact via the computer they tend
to respond socially to non-verbal contextual cues, such as senders’ social status and expertise, and result in mindless
categorization and acceptance of information (Johnson and Gardner, 2007; Nass, Fogg and Moon, 1996). Such mental
shortcuts triggered by social cues are consistent with the assumption that information is processed heuristically (Chaiken,
1987) rather than systematically. Information seeking and social exchange behavior, after all, are not always systematic and
task-oriented, especially in online interaction spaces where users are easily distracted by a variety of information and choices.

While the electronic medium provides powerful means for rich information exchange, it inserts an extra layer of mediation in
social interaction (as oppose to traditional face-to-face communication). Studies find that computer-mediated communication
generally lacks social and contextual cues about the participants and their immediate environments. Such “visual anonymity”
(Joinson, 2001) or “lack of presence” (Johnson, Hornik and Salas, 2008) sometime creates uncertainty about the information
sources and therefore, hinders people’s desire to further engage in them. This study, therefore, argue that the availability and
salience of certain media-embedded characteristics or contextual cues may become influential proxies to trigger online users’
mental shortcuts or cognitive heuristics leading to more social engagement and interaction. In particular, we examined two
potentially valuable media-embedded proximal cues, namely source credibility and content freshness, and their impact on
readership popularity in the context of weblogs.

We chose weblogs (blogs) as the context of this inquiry among a set of very popular online interactive media and enabling
technologies mainly for two reasons. Firstly, blogs are designed to facilitate web content publishing and persistent social
interaction (Du and Wagner, 2006). With rich content and a history of archived entries, blogs provide a natural field for
observation with plentiful of information to analyze. Secondly, among the set of popular online interactive media, blogs have
attracted the participation of millions of online users and readers, and have also gained considerable business attention.
According to Technorati’s 2008 annual report on blogosphere (http:/technorati.com/blogging/state-of-the-blogosphere/),
there are over 130 million active blogs worldwide. At least 40 percent of American Internet users are blog readers (Lenhart
and Fox, 2006). Large firms, such as IBM and Microsoft, are seen at the forefront of the corporate blogging phenomenon,
where employees are encouraged to actively embrace and participated in this medium, thus demonstrating that blogging has
become a “mainstream” corporate activity.

The remainder of this article is organized as follows. First, we will review related literature to formulate the theoretical
foundation and define hypotheses. Then, we will describe the study and present the results of our observation based on a
comprehensive content analysis of 100 blog sites. Limitations of the study and possible future work will also be discussed.
Last, we will conclude this investigation with both theoretical and practical implications.

THEORETICAL FOUNDATION AND HYPOTHESES DEVELOPMENT

Social cognition studies suggest that people are social actors who are often selective with respect to a wealth of information
by drawing distinctions and categorizations based on given social and environmental cues (Broadbent, 1958; Langer, 1989;
Schultze and Vandenbosch, 1998). Actively drawing these distinctions keeps the individuals situated in the present and more
attentive to recent events (Sternberg, 2000) or fresh content. As social or contextual cues trigger a series of expectations,
assumptions and attributions (Nass and Moon, 2000), individuals in social interactions—both online (Nass and Moon, 2000)
and offline (Langer and Moldoveanu, 2000)—have been observed to quickly form social categorizations and expectations
based on minimal contextual cues. Today, these less mindful approaches to cognition and behavior are becoming even more
inevitable in the online interaction spaces where users are faced with excessive information and choices. When information is
given by, for instance, an authority or expert, individuals may mindlessly categorize it as credible without critically
examining the content. Similarly, information foraging theory (Pirolli and Card, 1999) posits that people, when possible, will
rely on “environmental cues in judging [the value of] information sources and navigating through information spaces” (Pirolli,
2003, p. 158). Extending from this theory, Sunder, Knobloch-Westerwick and Hastall (2007) investigated the psychological
significance of proximal cues in Google News, which they called the “information scent”. Their study suggests that online
users’ perception of a given piece of information is heavily influenced by the information scent transmitted via such cues.

Proceedings of the Fifteenth Americas Conference on Information Systems, San Francisco, California August 6™-9" 2009 2


http://technorati.com/blogging/state-of-the-blogosphere/

Du et al. Online readership popularity & media-embedded characteristics

Taken together, these studies point out that some media-embedded proximal cues trigger cognitive heuristics or mental
shortcuts, and in turn influence recipients’ evaluation and preference of the information exchanged.

SOURCE CREDIBILITY, an important media-embedded characteristic, generally refers to the “believability” (Fogg, 1999) of
source content. A credible source is “trustworthy” and providing “expertise” (Self, 1996). Sunder and his colleagues (2007)
suggest that source credibility cues, such as the name of the primary source and the number of related articles written by
others, trigger the “professional expertise heuristic” that tends to influence online users’ perceptions of information. Drawing
on the heuristic model of social cognition, studies have consistently found strong positive relationships between source
credibility and the Internet audiences’ attitude, behavior and value orientation (Wathen and Burkell, 2002; Zhu and Zhou,
2002). Source credibility cues prompt cognitive quality or authority to the readers (Olaisen, 1990). Since online users (e.g.,
readers and authors) are mostly unrelated individuals, their navigational decisions may be heavily influenced by the
trustworthiness and expertise characteristics exhibited in an interactive media site. Thus, we propose

H;: Source credibility of an interactive media site is positively related to its readership popularity.

CONTENT FRESHNESS, the extent of ‘up-to-dateness” (Lewandowski 2008) that the web information presents, is another
important media-embedded characteristic, often represented by the recency and frequency of content updates.
Recency/frequency cue is a proximal cue that conveys situational relevance (Saracevic, 1996) of media information with
regards to current events and trendy issues. This prompts “an immediate assessment of information need” heuristic to readers
(Sunder et al., 2007, p. 370). In online interactive media, readers or visitors are often encouraged to participate by either
contributing new post entries or by commenting on existing posts. Content freshness in this case is also reflected by recency
and frequency of comments. This proximal cue implies real-time social responsiveness (i.e. number of comments made) by
other visitors; and may trigger “bandwagon” heuristic (Sundar 2008). “Social proof” (Cialdini, 1993) is another similar the
as the term as the “bandwagon effect” in the classic persuasion models of social cognition. Both models suggest that socially
constructed content freshness cue prompts the readers to “simply follow the crowd” or “jump on the bandwagon”. Thus, we
propose

H,: Content freshness of an interactive media site is positively related to its readership popularity.

RESEARCH METHOD

Sampling. We observed and examined the content of 100 popular blog sites for one month. These sites had appeared in
Technorati’s top-100 list of blogs during the month of our observation. Initially, 108 sites were identified. We removed 8
cases, namely 4 blog sites that were written in languages (that either rater was not able to understand) and 4 others which had
no archive to trace content updates.

Coding. Two raters completed content analysis of the 100 selected blog sites and coding of the content-related variables,
including the first author and a research assistant from the area of communication and media. Both raters were experienced
blog users. Their task was to assess the independent variables, namely website-embedded characteristics (proximal cues) for
source credibility and content freshness, and two control variables. First, each rater worked independently following an
initial coding scheme developed based on our prior study [reference to be supplied after the bland review]. Raters then
compared and discussed their observation and findings. After few rounds of modification and re-coding of the disputable
items, they were able to reach 100% consensus. A post-test was conducted using 20 randomly selected cases. Percent
agreements of two newly hired raters with respect to the final coding instrument were 99.7% and 98%, and 97.7% between
themselves.

Dependent variable. Readership popularity was measured by Technorati’s blog popularity ranking score (1 to 100), which
was determined based on the number of unique inbound links from other blogs or websites. During the observation month,
we recorded Technorati’s blog ranking information every day at about the same time, including number of inbound links and
ranking score. Since the number of inbound links of a blog varied considerably on a daily basis and was highly skewed in its
distribution, we decided to use the ranking score as the measure for readership popularity. Moreover, ranking score better
reflected the relative (winning or losing) position of a blog in the top-100 list than the actual number of inbound links. To
derive an overall blog popularity ranking from the daily-recorded ranking scores, a rank aggregation® technique called

2 Technorati (www.technorati.com/pop/blogs) is the best-known blog search engine, which maintains and regularly updates the ranking of
top-100 most popular blogs. During the time of our data collection, it had monitored over 70 million blogs worldwide (Sifry, 2007).

* Rank aggregation is to combine the ranked preferential voting based on certain rules. It is widely discussed in the literature in terms of
forming a collective choice or a social decision (Arrow, 1963), and has been applied to determine winners for sports/elections (Reilly,
2002), and recently in the context of the web (Dwork, Kumar, Naor and Sivakumar, 2001).
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“Borda rule” was used, essentially treating each inbound link as a vote for popularity by a committed blog reader. The Borda
rule is often used for aggregating ordinal ranks, such as the blog popularity ranking (cf. Du and Wagner, 2006). This rank
aggregation technique provides a certain degree of robustness over a period of time, by reducing the bias and unstable
preference of daily rankings. Following this rule, a unique monthly aggregated “rank” score (1 to 100) was generated for
each of the 100 observed cases.

Independent variables. Two content freshness related variables were measured: average number of daily posts over the
month (“daily post rate”) and average number of daily comments over the month (“daily comment rate””). Three source
credibility related binary variables were measured: “expertise” [whether the site introduces the editor(s)’ or author(s)’
expertise], “credential” [whether there was any badge, banner or sponsorship that indicate the site's qualification,
achievement and identity], and “reference” [whether a reference link to the primary source of a post was provided].
Respectively, each of these variables, expertise, credential and reference, is a proxy measure for one of the three dimensions
of source credibility (cf. Watten and Burkell, 2002), namely author(s) expertise, site credentials and content trustworthiness.

Control variables. Two control variables, theme of the blog content and age (number of months since creation), have been
included in the analysis to reduce their confounding effects to the impact of source credibility and content freshness on
readership popularity. The theme of each blog case was categorized into technology, entertainment, politics, business and
general, based on the information it provided in the website’s profile or “about” area.

DATA ANALYSIS AND RESULTS

We use linear regression to test our hypotheses. Table 1 presents the descriptive statistics of the variables used in the
regression analysis. Although the distribution of daily post rate and daily comment rate are left skewed, the regression results
using the log values are not significantly different. We decided to use the actual observed data. From the table, we notice
that blog age varies, from being just created 4 months ago to over 12 years (Mean = 5 years). This may suggest that even a
late starter (adopter) can quickly become successful, if they have the right “formula to win”. Moreover, technology seems to
be a very popular theme (or topic) to write and discuss about than the other types (percentage of technology theme out of the
sample set = 33%).

Table 1. Descriptive Statistics (N = 100)

Variable Mean S.D. Min Max
Daily post rate 9.84 11.08 0.00 53.52
Daily comment rate 359.36 730.63 0.00 4416.62
Age 60.73 36.24 4 148
Frequency

Expertise 1=Yes (0=No) 43 (57)
Credential 1=Yes (0 =No) 48 (52)
Reference 1=Yes (0=No) 35(65)

1 = Technology 33

2 = Entertainment 14
Theme 3 = Politics 14

4 = Business 7

5 = General 32

The patterns of associations shown in Table 2 are largely as might be expected. The two content freshness related variables,
daily post rate and daily comment rate, are positively correlated (r = 0.37, p < 0.001), which makes sense: more posts draw
more related comments while more comments by visitors motivate the author (editor) to post more entries. In addition,
expertise, credential and reference cues each represents author(s) expertise, site credentials and content trustworthiness
dimension of source credibility respectively, so it is expected that they were not corrected.
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Table 2. Correlations
Variable Daily post rate | Daily comment rate | Expertise | Credential | Reference Age
Daily post rate -
Daily comment rate 0.37#%* -
Expertise -0.03 0.06 -
Credential 0.10 -0.01 -0.03 -
Reference 0.26** 0.00 0.04 0.01 -
Age -0.00 0.02 0.30%* -0.07 0.09 -
Theme 0.02 0.01 0.04 -0.08 -0.14 0.05

*p<0.05 **p<0.01;***p<0.001

Table 3 presents the regression results. The model is highly significant at p < 0.001 with adjusted R* = 0.34. Both
hypotheses were fully supported. All three source credibility related variables showed significant relationships with rank:
expertise (B =-0.35, p <0.001), credential (B =-0.20, p < 0.05) and reference (p =-0.17, p < 0.05). Content freshness related
variable, both daily post rate (B = -0.20, p < 0.05) and daily comment rate (f = -0.28, p < 0.01) were strongly related to rank.
Collinearities of the independent variables were also checked and were all statistically acceptable.

Table 3. Regression®

Predictor B t Adjusted R? F
Daily post rate -0.20 -2.19
Content freshness cues
Daily comment rate -0.28 -3.17
Expertise -0.35 -4.21
Source credibility cues Sponsor -0.20 -2.46 0.34 8.37
Reference -0.17 -1.96
. Age 0.00 0.08
Control variables
Theme -0.03 0.29

T Dependent variable: Rank (reverse score variable with “1” being the highest and “100” being the lowest)

DISCUSSION

Sampling issue. In the “blogosphere” (the world of all blogs), bloggers read other blogs, link to them and reference them in
their own writing. Such characterization of the blogosphere appears to be most faithfully represented by a small set of
extremely popular blogs, known as the A-list (Herring, Kouper, Paolillo, Scheidt, Tyworth, Welsch, Wright and Yu, 2005).
So, this study took a unique perspective. Rather than random sampling, we investigated 100 highly successful blogs,
focusing on the best practice of these “A-list” blogggers. Nevertheless, any sampling mechanism will have its own bias, and
may not fully represent the phenomenon as a whole. In the future studies, we will include other types of online interactive
media, and different sampling mechanisms.

Data collection issue. To reduce researchers’ bias, we apply the multi-source multi-rater data collection method. The
dependent variable, i.e. readership popularity, used the inbound link based ranking scores provided by Technorati. This is an
objective measure of the “recipients’ consumption of the output of an information system” (DeLone and McLean, 1992, p.
66). Though a secondary source, the ranks of the 100 sampled blogs were generated out of a large base set of over 70 million
blogs worldwide (Sifry, 2007). This value reflects a collective choice made by many online readers, with each inbound link
as a popularity vote by a distinct reader. Meanwhile, the independent variables and control variables were directly collected
from the 100 selected blog sites by two raters. Since these predicting variables are more objective than perceptions and
relatively less contentious, two raters’ double verification and full agreement (at last) served to ensure reliability of the
coding. In addition, the use of two very experienced blog users with different backgrounds (one from information systems
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and the other from communication and media) to enhance face validity of the coding. The post-test result also suggests a
good level of reliability of the coding.

Measurement issue. Single item was used to measure readership popularity, namely blog rank based on number of inbound
links (rank and inbound links were highly correlated at p < 0.001 with r = 0.72). Although this measure captures the level of
persistent and committed readership, it does not reflect occasional surfing behavior. For example, some readers visit the site
and read the content, but decide not to come back; some readers are occasional online users who do not have their own site to
establish an inbound link. In the future, we may incorporate visit rates (new and repeated visits) and number of page views to
increase validity and reliability of the measure on readership popularity.

Age and theme. Interestingly, our results showed that readership popularity was not related to blog age (months since
creation) as well as blog theme (see Table 3). This finding suggests two things. Firstly, the “first-mover advantage” does not
seem to apply in the online interactive media, at least not among the group of best practice sites. Apparently the speed with
which information is shared across the Internet devalues first mover advantages, as the time required to create critical mass
can be compressed through technology. Very early in our research we already observed that blog portals, which promoted
automatic linking between blogs and serendipitous discovery of interesting new blogs, yielded fast growth. The formal
results validate that observation. Secondly, the type of main theme does not matter, but having a theme appears to matter.
Some informants compared blog properties to “lounges” or “cafe houses” of past times. Thus, a particular theme would
bring a like-minded community to the site. The choice of any particular theme, however, apparently matters less, as
communities can be formed around so many of them, given the vast audience of blog readers.

IMPLICATIONS AND CONCLUSION

This study extends existing media and design research literature at both theoretical and applied levels. Theoretically
speaking, this study attempts to bring in social cognition perspective into web design principles, and calls for design attention
to influential media-embedded characteristics or proximal cues. First, our findings suggest that a more credible interactive
media site (or a site having more proximal cues that trigger higher source credibility heuristic) may obtain more committed
online readers or visitors. Studies (Joinson, 2001; McKenna and Bargh, 2000) find that people communicating electronically
tend to feel a sense of anonymity and experience reduced identity awareness of others, and therefore are less likely inclined to
interact with mostly unrelated individuals in the online environment. This research suggests a possible way to reduce such
online “deindividuation” problem (Weisband, 1995), i.e. by enhancing the salience of source credibility cues. Moreover,
fresh content cues, both individual (e.g. posts by authors and contributors) and socially constructed (comments by site visitors)
cues, are also important media-embedded characteristics that may lead to higher readership popularity.

Furthermore, existing studies of online media-embedded characteristics and their impact on human cognition and behavior
mostly have been conducted in a well-controlled lab (e.g., Sunder et al., 2007) or using survey (e.g., Zhu and Zhou, 2002).
Our study observed and analyzed the content of 100 very successful media sites to seek for more insights in a natural setting.
This methodological approach is particularly suitable for investigating content related media characteristics. From a
practitioner’s perspective, our study provides a potential success formula for designing a popular interactive media site. It
also suggests to potential adopters that success in online interactive media is possible even as a “newcomer”. Finally, this
research is valuable for explaining the successful adoption and use of social or firm-based user communities, and other
similar types of online interactive media.
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