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Abstract

For this experiment, 39 students from a large Midwestern university were exposed 

to a total of ten articles, two main articles about 150 words in length, called parent page 

articles, and eight linked articles. Each of the articles contained four embedded links 

each. Two of the linked articles contained related content, while the other two contained 

unrelated content. Readers were then tested on their cued recall and recognition of the 

articles to gauge how the embedded linked articles affected those two aspects of memory. 

Lang's Limited Capacity Model for Mediated Message Processing (LC4MP) was used a 

basis for the hypotheses. This experiment also made hyperlink cuts analogous to 

television cuts as in Lang, Geiger, Strickwerda and Sumner (1993). Based on those two 

factors, the hypotheses predicted that readers would better remember related information. 

The results found were counterintuitive. Readers showed better overall recognition and 

recall for parent pages when compared to linked pages. They also had better recall of 

unrelated linked information when compared to related linked information and when 

compared to both related and linked information.
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Chapter 1: Introduction

Newspaper Web sites have seen considerable growth in both readership and 

content since their inception. Readership is at a record high with an average of 62.8 

million readers a month in the last months of 2007 (Sigmund, 2008). With younger 

readers increasing their reliance on the Web as their primary news medium, newspapers 

are likely to augment their Web presence in the future. But the Internet is a vast medium, 

and newspapers seem unsure of what kinds of content to offer their readers. Furthermore, 

there are several technological features that distinguish the Web from traditional media. 

One such feature is hyperlinking, or the ability to link different content nodes to a 

particular word or phrase in a news story. Newspaper Web sites, such as the New York 

Times, as well as other information-disseminating Web sites, such as Wikipedia, have 

begun to use hyperlinking within the text of the articles as part of this push toward a more 

interactive medium. While hyperlinking is now a common feature that even novice Web 

users are familiar with, there is little research examining how this method of connecting 

information affects cognition. Do these embedded links distract? Or do they help readers 

learn? And what exactly is it helping readers learn and process, if anything? Do readers 

even take note of these hyperlinks? This study attempted to answer the following 

research question: How do embedded hyperlinks affect memory on newspaper Web sites? 

            An Internet standard, hyperlinks are a crucial part of navigating the Internet. They 

help readers browse and scan content on the Internet as well as allowing readers to, in a 
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sense, “choose their own adventure” (Harper, Yesilada, Goble and Stevens, 2004). This 

means that when newspapers place hyperlinks in more visible locations on their Web 

sites, the nuances of hyperlink placement begin to raise questions of how such links affect 

readers’ browsing patterns, and ultimately, what they remember. The New York Times 

offers a popular example of nuanced hyperlinking. On its Web site, the Times embeds 

links in articles. These links, when clicked, lead readers to more information on the 

subject. At times, the content that embedded links lead to is related. But  other times, 

these links  merely connect to a fleeting mention of an unrelated topic that gets tossed 

into the mix. As visitors read an article, they may stop at these highlighted links and 

choose to follow them, essentially interrupting how they read the initial article, referred 

to hereafter as the “parent page” article, and possibly hindering their chances of returning 

to the original, or parent page. 

The effects of these links on memory could be substantial, and subsequent 

research could be significant. On a practical level, the research proposed here could help 

online news editors understand the effects of hyperlinks. Are hyperlinks allowing editors 

to disseminate information more effectively, or do they distract readers and hamper the 

dissemination of information? Professional research on specific elements found on 

newspaper Web sites is limited. Often, the research addresses interactivity as a whole, 

leaving out a specific analysis of hyperlinks, even though they are often considered an 

essential component of interactive media. The research conducted in this paper attempted 

to fill in that gap and add to knowledge on a prevalent yet overlooked element of online 

news. On a scholarly level, this paper aimed to figure out what effects hyperlinks have on 
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information processing and memory. Prior research in memory and cognition of media 

has primarily focused on televised media, with very few studies addressing how readers 

process information on the Internet.  Fewer still have looked at the connection between 

hyperlink-based navigation and memory. This research worked to add to that knowledge 

and prompt further research on this subject. 

In an attempt to fill this gap, embedded hyperlink use was addressed from the 

perspective of the Limited Capacity Model of Motivated Mediated Message Processing 

(LC4MP; Lang, 2006), which theorizes that the mind has a limited amount of space with 

which to process information. This thesis briefly outlined the model and applied it to the 

question proposed above. It described the role of hyperlinks and how hyperlinks may 

affect memory. Finally, it presented hypotheses derived from this discussion as well as 

methods, results, and discussion based on tests of these hypotheses.

Limited Capacity Model for Motivated Mediated Message Processing (LC4MP)

            The LC4MP is one possible framework for understanding how hyperlinks might 

affect memory. The model explores media effects from the perspective of information-

processing models that have been developed in cognitive psychology for more than 50 

years (Lang, 2000). Such models suggest that the human capacity for information 

processing is limited. As a result, stimuli in the environment compete for these limited 

processing resources. The determination of which stimuli undergo cognitive processing 

and which do not depends on both features of the stimuli and features of the person 

encountering those stimuli. The LC4MP has applied these ideas to questions of media 
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effects. Mediated stimuli compete for limited resources, just as stimuli in the real world 

do. Likewise, the extent to which mediated stimuli undergo cognitive processing is a 

function of both features of the media and features of the individual being exposed to said 

media. When readers have exhausted their limited capacity, their processing ability 

weakens (Lang, 2006). 

The LC4MP describes the cognitive processing of media as the continuous 

interaction of three distinct subprocesses: encoding, storage, and retrieval. Encoding is 

the process through which the mind perceives a mediated message and translates it into a 

mental representation in working memory. Storage is the linking of new information in 

working memory to old information in long-term memory. Retrieval is the ability to 

reactivate information from long-term memory for use in working memory (Lang, 2000). 

This experiment focused on encoding and storage, the subprocesses linked to learning 

(Lang, 2006). 

According to Lang (2000), encoding begins at the moment of exposure and deals 

with the transfer of information from the medium (in this case, a Web page) to the reader 

(pp. 48). By looking at encoding, we are looking at how much the medium is connecting 

with the reader. To test this, Lang (2000) proposes the use of recognition tests. These tests 

assess whether or not a reader can distinguish information that has been seen before from 

information that has not been seen before. On a deeper level, such tests assess whether 

the information has made the transition from sensory perception to cognitive elaboration 

because of the many cues provided in the question. The recognition tests pair pieces of 

information – one already seen and one new to the readers – and ask the reader to point 
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out the previously seen information. This is significant because it shows cursory 

familiarity with something – that the brain has made a connection, however small, with 

the presented information.

After information is encoded, it is then linked to other, older information in the 

subprocess known as storage (Lang, 2000). In this subprocess, the more prior knowledge 

a reader has on a subject, the better stored a piece of incoming information will be. This 

connection could be particularly relevant to our discussion of hyperlinks. If the embedded 

hyperlinks link to related material, then the reader already has background information on 

the subject, which was, in this case, would be presented in the parent page, to which to 

link the information. Because of the repetition of information, the reader will likely have 

an easier time connecting new information to old information. Furthermore, if the 

information is related, then readers will have an increased likelihood of remembering it, 

according to Lang, Geiger, Strickwerda and Sumner (1993), who looked at the effects of 

relationship on memory in a similar field — television.

Much of the research using the LC4MP has focused on television and radio, but 

recent research has supported the application of this model to new media (Lang, 2000; 

Wise & Pepple, 2008). The LC4MP may help explain how hyperlinks might affect 

memory by offering an explanation of how people process information on television. In 

much the same way that television consists of a continuous series of related and unrelated 

scene changes, or edits, navigating the Web consists of a continuous series of related and 

unrelated content (page) changes. This is relevant because, as just explained, Internet 

hyperlinks work similarly to television cuts and edits in the ways they replace 
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information with which the viewer is presented. 

These edits, or cuts, in television were among some of the earliest elements 

studied through the LC4MP's lens. Lang and colleagues (Lang, Geiger, Strickwerda, & 

Sumner, 1993) divided edits into two types: related and unrelated. Related edits feature a 

change in the visual field, while the content is still related. For example, a local television 

news story on mail delivery may show a few seconds of film of a mailman carrying mail 

before replacing that image with a close-up shot of the mailman’s hand as it goes into the 

mailbox. The visual field changes, but the subject matter remains the same or similar. 

Unrelated edits have no connection. In a story on mail delivery, the short footage of the 

mailman at a mailbox could abruptly be replaced with footage of a dog wagging his tail. 

Lang, et al. (1993) found that both types of cuts prompted resources allocated 

towards encoding in readers, but that readers showed better memory of the information 

presented after a related cut. On the other hand, readers showed less memory of 

information presented after an unrelated cut (Lang, et al. 1993). Similarly, content 

changes on the Web are commonly executed through the use of hyperlinks. To the extent 

that content changes on the Web are analogous to content changes on television, a logical 

starting point for applying the LC4MP to the study of hyperlinks includes a review of 

research on television scene changes. 

Applying these ideas to online news browsing, the click of a hyperlink may 

prompt arousal similar to that of a television edit as both present complete changes of the 

environment being viewed. While this idea has not been tested using the LC4MP, its 

application to television and the theories it presents could be beneficial to theorizing 
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hyperlinks’ effects on memory. Lang, Zhou, Schwartz and Bolls (2000) searched for a 

link between memory and cuts. By measuring response time, the researchers found that 

subjects took more time to respond to unrelated cuts than to related cuts, thus showing 

that unrelated cuts took up more resources than related ones. They also found that 

unrelated information presented after a cut was less well remembered than the 

information before the cut. 

Hyperlinks and Memory

           For the purposes of this thesis, hyperlinks will be defined as highlighted hypertext 

found within a story posted on a newspaper Web site that, when clicked on, changes the 

environment the user is viewing. Agosti, Crestani and Melucci (1997) divided hyperlinks 

into three main types of links: associative, referential and structural. This thesis will 

primarily focus on referential links, or links that focus on a reference that the author of 

the original document has made. The researchers described it as a link, which connects a 

citation with an original article, but similarly, for the purposes of this study, it will be an 

article referencing a person, place or thing which will be linked to greater explanation of 

the selected object.

Memory processes and cognitive overload

The mind uses a great deal of cognitive resources when encoding and storing 

information. When processing information, if a certain amount of information is encoded, 

only part of it will be stored and even less of the originally encoded material will be 
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available for retrieval (Lang, 2006). When presented with a great deal of information, 

subjects may experience cognitive overload, or the overwhelming of resources related to 

processing information. This generally occurs when the subject has too much information 

to process and may result in the subject becoming distracted. Dee-Lucas and Larkin 

(1995) found that hypertext (text that includes hyperlinks) distracts readers from the text 

they are reading by interrupting information processing. This suggests that information 

encoded from parent pages will be overwritten when people click on a hyperlink and 

begin encoding new information. As recognition accuracy has been previously identified 

as a measure of encoding (Lang, 2000), it is proposed that:

H1a: Recognition accuracy for information presented on hyperlinked pages will 

be greater than recognition accuracy for information presented on parent pages.

As Dee-Lucas and Larkin (1995) noted, the presence of embedded hyperlinks on a 

standard Web page could distract readers. While reading, subjects may stop to click on 

links in the middle of a story, thus interrupting their cognitive processing of the parent 

article and the process the LC4MP describes. As the linked information will not feature 

any hyperlinks that could distract, and as readers will already be encoding information as 

a result of the mediated environment change, they will be allocating more resources to 

focus on the linked articles, and storage will benefit. As cued recall has been previously 

identified as a measure of storage (Lang, 2000), it is proposed that:

H1b: Cued recall accuracy for information presented on hyperlinked pages will 

be greater than cued recall accuracy for information presented on parent pages.

As previously discussed, the relationship between the content on the parent page 
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and the content on the hyperlinked page may have an impact on how information is 

remembered. Hyperlinks on the Web work in a similar manner as television edits, 

navigating readers and viewers through content in a visually based environment. When a 

reader clicks on a hyperlink, they are, in essence, directing a cut to new information. 

Lang and colleagues (1993) showed that information in related cuts was better 

remembered than both unrelated cuts and the information before the cuts. Based on this 

research, it is proposed that:

H2a: Information presented on related hyperlinked pages will be recognized more 

accurately than information presented on the unrelated hyperlinked pages.

H2b: Information presented on related hyperlinked pages will be recalled more 

accurately than information presented on the unrelated hyperlinked pages.

H3a: Information presented on related links will be more accurately recognized 

than parent pages, which will be more accurately recognized than the information on the 

unrelated links.

H3b: Information presented on unrelated links will be recalled less accurately 

than the information on both parent pages and related linked pages.

The proposed hypotheses were explored in an experiment in which participants 

read stories from an online news Web site. The parent, or main, pages had links, while 

subsequent linked articles did not. Some of the links were attached to material related to 

the parent article while other links were attached to material unrelated to the parent 

article. Participants were given recognition and cued recall tests on the content contained 
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in the original story as well as the hyperlinked material in order to assess encoding and 

storage.
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Chapter 2: Methodology

Participants

Thirty-nine students from undergraduate journalism lecture classes at a large 

Midwestern university were recruited to participate in this experiment. Students were 

appropriate for this experiment because they are more familiar with navigating the 

Internet. They, on average, have been exposed to it since youth (Jones, 2002). Students 

ranging in age from 18 to 25 have been found to rely on the Internet heavily with the 

majority of students using it “every day” or “several times a week.” Students have also 

reported Internet news as being more credible than non-students (Metzger, Flanagin and 

Zwarun, 2003), indicating that they might be more engaged while reading news than 

those who may discount the credibility of online news. Finally, students are among the 

highest consumers of the Internet (Jones, 2002). By using university students for this 

study, the findings will be applicable to educated, Web-savvy consumers of the news.

Design and stimulus materials

This experiment had a 2 (location) x 2 (relevance) x 2 (repetition) + 1 (hyperlinks) 

within-subjects design.  Location referred to the relative location of the article and had 

two levels: parent and linked. Parent pages were about 150 words in length and contained 

four embedded links, two related and two unrelated pages.  Linked pages were similar to 

the parent pages in length but did not have any related articles. Relevance referred to the 
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thematic connection between a particular linked article and the parent article to which it 

was linked.  Relevance had two levels: related and unrelated.  Both related and unrelated 

articles were approximately 150 words in length.

Stimuli

Parent pages: Readers were presented with two parent-page articles. These 

articles contained the related and unrelated embedded links and  at one time had longer 

versions printed in a reliable news outlet. These longer versions were edited down to 

about 150 words and presented on a computer screen similar to how articles are presented 

on newspaper Web sites like The New York Times online, NYT.com. Each article had a 

headline, byline and main text. They were formatted to have a similar look and feel as an 

article on a newspaper Web site. The two parent pages had four embedded hyperlinks in 

each of their texts. Two of the hyperlinks linked to unrelated, or loosely related content, 

while the other two hyperlinks linked to content that closely related to the parent-page 

article, for a total of eight embedded hyperlinks in the entire project – four to unrelated 

content, four to related content. 

Linked pages: The linked pages did not have any embedded hyperlinks. These 

linked pages looked exactly like the parent pages. They, too, featured 150-word articles. 

Half of these linked pages featured content unrelated to the articles. The other half had 

content that was closely related to the articles’ content.
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Dependent variables

Memory: This research focused on the encoding and storage subprocesses 

of memory. Encoding was measured using forced-choice recognition tests, which 

assessed whether a reader encoded information well enough to distinguish it from unseen 

material (Lang, 2000; Grabe, et al., 2003; Grabe, et al., 2000). The participants were 

presented with a total of 12 questions, four for each parent page, two for each of the 

related pages and two for each of the unrelated pages. They were given four possible 

answers and asked to choose the correct one. The questions were then grouped by 

category (related, unrelated and parent), and the answers will be added to give each 

category a score. The scores of the embedded linked stories and the parent pages were 

later compared. 

Storage was measured using cued recall tests (Lang, 2000; Grabe, et al, 2003). 

Participants were presented with questions that offered a kind of cue to the information 

presented in the articles they read, such as “Name the world leaders involved in this 

story.” Participants received 12 cued recall questions. These questions were grouped 

together to create a variable, and each story was assigned a score based on the number of 

correct responses the participant gave.

Cued recall tests look past the encoding stage and at how well information is 

stored. Because recognition is more sensitive (requires a stronger cue) than cued recall, 

the cued recall test will take place before the recognition test. Using the Princess Diana 

example, readers might be asked to write down the names of her sons presented in the 

article in the cued recall section. For the recognition section, a question might offer a list 
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of four names and ask which of the following were not members of the royal family 

mentioned in the article.

Experimental procedure

Pretest: Article relevance was established in a pretest, in which eleven 

participants were presented with fourteen articles: two articles which would eventually be 

the parent-page articles in the final experiment, and twelve contenders to be the articles 

on the linked pages. Readers were asked to read six of these possible linked articles and 

rate the relevance of each  of the possible linked articles to one parent-page article on a 

seven-point Likert scale. Readers were then presented with six more articles and asked to 

rate their relevance to a second parent-page article on a seven-point Likert scale.. The 

Likert-scale test was used to determine which of the possible linked articles contained 

content that was more related to the content on the parent pages and which of the possible 

linked articles contained content that was more unrelated to the parent pages. Four 

pairwise comparisons were then made between related and unrelated stories. Each of the 

comparisons yielded a significant (all ps<.01) difference between the stories in each pair 

for relevance.

Experiment: Participants signed a consent form upon entering the lab, and were 

then logged in to a computer with a numerical identifier. Once they were logged in, they 

were presented with one of two parent pages. Readers were given two parent pages, each 

of which featured four embedded hyperlinks. Two of these hyperlinks led to unrelated 

content, and the other two led to related content. The participants were then prompted to 
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Table 1
Pretest means of related and unrelated stories 

     
         Mean   SD

Related 1.1**                    6.55                 .688

Related 1.2                       5                    1.183

Related 1.3                       4.27               1.679

Related 2.1                       5.82               1.537

Related 2.2                       5.73               1.272

Related 2.3                        5.36               2.063

Unrelated 1.1                    1.18                .405

Unrelated 1.2                    2                     .632

Unrelated 1.3                     4.45               1.508

Unrelated 2.1                    1.09                 .302

Unrelated 2.2                     3.09               1.640

Unrelated 2.3           1.10                 .316

** Articles in bold were the ones selected for the experiment.

click on all of the links embedded in the story. Once they finished with the first parent 

parent page and its links, subjects were given another parent-page article and instructed to 

click all the links in that story as well. All readers received a total of ten articles each, two 

parent pages and eight linked pages. On each parent page, two of the embedded 

hyperlinks led to an article related to topic addressed in the parent page. The other two 

were only loosely related to the content on the parent page. For example, an article on 

English royalty would have had four referential hyperlinks: one would link to an article 

on Princess Diana, another to Prince Charles, and a third may have linked to The Beatles, 

who are referenced in a quote reading “Princess Diana was as big as The Beatles.” A 

fourth link was similarly unrelated. As such, the hyperlink reading “Princess Diana” 

would have taken readers to a brief, 150-word article on Princess Diana, which would not 
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have contained any embedded hyperlinks. From that article, readers could return to the 

main page and either click another embedded hyperlink or continue to the next story once 

they were done reading the five articles, the parent page and the two related and unrelated 

pages. 

All the stories were presented to participants in a random order to prevent 

observer bias on the part of the participant. In the case that the readers navigated off of 

the parent articles, they could return to it via the browser’s back button, where they had 

the option of clicking on the  other links embedded in the article’s text or continuing on to 

the next main article. Readers could use their browser's back button or a button provided 

on the linked pages to navigate back to the parent article. The participants were observed 

as they navigated through the pages. Once they were finished reading through all of the 

articles, the subjects watched a 5-minute newsreel from the 1960s to clear short-term 

memory prior to the recognition and cued recall tests.  Once they finished that, they were 

given recognition and cued recall tests which assessed their encoding and storage of 

information.
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Model 1                                              

This model shows the possible navigation path a reader can take from the article with
embedded links. They can click on one of four links listed on the home page. 
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Chapter 3: Analysis

Data Preparation

Answers in the recognition portion were coded as either 0 (miss) or 1 (hit). In the 

cued recall portion, subjects were given partial credit for questions with multiple answers. 

For example, if a question required three answers and only one given answer was correct, 

the subject would be receive a score of .33 for the question. Scores for each of the 

conditions were then averaged based on the number of questions in each condition. The 

averages were converted into percentages. Using this method, each subject received a 

score (ranging from 0 to 1) for the number of details from main stories, related articles 

and unrelated articles they recalled correctly. These scores were then used in the data 

analysis. An examination of each subject's scores in each of the conditions found no 

outliers. 

Analysis and Results

A paired-samples T-test was used to test Hypotheses 1a through2b. A repeated-

measures ANOVA was used to test H3a and H3b. Hypotheses 1a, 2a, and 3a all dealt with 

recognition. Hypotheses 1b, 2b and 3b dealt with cued recall. Cohen's d was calculated as 

a measure of effect size for H1a to H2b, and partial eta-squared was used as a measure of 

effect size of H3a and 3b.

Hypotheses 1a predicted that the information presented on hyperlinked pages 
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Table 2
Recognition and cued recall of parent, related and unrelated linked pages

          Recognition          Cued recall
Mean   SD               Mean               SD

Parent .79    .20 .39 .14

Related .58    .26 .39 .22

Unrelated .56    .22 .52 .18

Linked .57    .19 .30 .11

would be more accurately recognized than the information on parent pages. This analysis 

yielded a significant main effect for Location on recognition accuracy (t(39)=5.93, p<.01,

d=1.1), but in the opposite direction than that which was predicted.  Details from parent 

pages (M=.79, SD=.20) were recognized more accurately than details from linked pages 

(M=.57, SD=.19) were. This was the opposite of what had originally been predicted. 

Thus, H1a was not supported. 

H1b predicted that information on hyperlinked pages would be better recalled 

than information on parent pages. This analysis yielded a significant main effect for 

Location on cued recall (t(39)=4.36, p<.01, d=.64), but in the opposite direction of that 

which was hypothesized. Details from articles on the parent pages (M=.39, SD=.14) were 

better recalled than those on the linked pages (M=.30, SD=.11).  Thus, the analysis did 

not support H1b.

H2a predicted that information presented on the related hyperlinked pages would 

be more accurately recognized than information presented on unrelated hyperlinked 

pages. The main effect of Relevance on recognition accuracy was not significant (p=.69, 
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Figure 1
Plot of recognition means by page type

Figure 2
Plot of cued recall means by page type

t=.40, d=.08).

H2b predicted that information presented on related hyperlinked pages would be 

recalled more accurately than information presented on unrelated hyperlinked pages. This

analysis yielded a significant main effect for Relevance on cued recall accuracy (t(39)=-

3.62, p>.01, d=-.54), but in the opposite direction of that which was hypothesized. 

Articles on unrelated linked pages (M=.52, SD=.18) were better remembered than articles 

on related linked pages (M=.39, SD=.22). Thus, H2b was not supported. 

H3a predicted that information on related links would be more accurately 

recognized than information on the parent pages, which would be more accurately 

recognized than the information on the unrelated links. The analysis found a significant 

main effect for Relevance on recognition accuracy (F(39,78) = 15.76, , p<.01, partial eta  

squared=.29). A Tukey HSD post-hoc test demonstrated that articles on the parent pages 

(M=.79, SD=.20) were more accurately recognized than the related pages (M=.58, 
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Figure 3
Plot of recognition by relationship

Figure 4
Plot of cued recall by relationship

SD=.26), (Tukey Q(78)=6.53, p<.01), but there was no significant difference between the 

related pages and the unrelated pages (M=.56, SD=.22), (Tukey Q(78)=.59, ns). This 

again was the opposite of what had been predicted. Thus, H3a was not supported.

H3b predicted that information presented on unrelated links would be recalled less 

accurately than information on parent pages and related linked pages. The analysis found 

a significant main effect for Relevance on cued recall accuracy (F(39,78) = 10.73, 

p<.01, partial eta squared=.22), but the result was one in the opposite direction of what 

was hypothesized. A Tukey HSD post-hoc test demonstrated that unrelated stories 

(M=.52, SD=.18) were more accurately recalled than both the related pages (M=.39, 

SD=.22) (Tukey Q(78)=6.07, p<.01) and the parent pages (M=.39, SD=.14) (Tukey 

Q(78)=6.27, p<.01). Thus, H3b is not supported.
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Chapter 4: Discussion 

This experiment aimed to see how embedded hyperlinks affected memory of 

newspaper Web sites. As newspapers continue to find a place for themselves on the Web, 

many have turned to different forms of Web-based features for value-added Web content. 

Prevalent as a navigation tool on the Web, hyperlinks were among the features some large 

media outlets, such as the New York Times and CNN.com, had begun to use. This 

experiment hoped to measure how readers processed content on linked pages versus 

parent pages and how readers processed content on related and unrelated hyperlinked 

pages. To answer this, subjects were told to read a total of 10 articles, two parent pages, 

four related linked pages and four unrelated linked pages. They were then given a test to 

measure recognition and one to measure recognition. The hypotheses posed were based 

on Lang's Limited Capacity Model for Mediated Message Processing, with some focus 

on research by Lang, et al. (1993) on related and unrelated television cuts. Based on their 

findings, which showed subjects having less memory of unrelated cuts, we hypothesized 

that related and parent pages would be better remembered. In this case, the hypotheses 

posed in this experiment were guided by defining cuts caused by hyperlinks as being 

analagous to television cuts. The hypotheses  were also formed using Dee-Lucas and 

Larkin (1995) as background. The researchers found hyperlinks to be a distraction, taking 

away from cognitive resources. As such, the hypotheses we posed assumed information 

on the links would be better remembered because of the shift in cognitive resources to 
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focus on the information there. What we found was counterintuitive to these prior results. 

Subjects better remembered information on unrelated and parent pages, rather than 

related linked pages. 

              Lang, Zhou, Schwartz and Bolls (2000)'s findings showed unrelated cuts using 

more cognitive resources to process. Because of this, we assumed they would not be as 

well remembered as the related and parent pages. Since cognitive resources would be 

used up processing the information, there would be fewer resources available to store the 

information to memory. But even with these studies as a basis, the results of this study 

were consistently in the opposite direction of our hypotheses. Although the 1993 study 

found subjects had better memory of related television cuts, the results of this study 

found readers better recalling and recognizing unrelated stories, findings that did not 

support the hypotheses posed. While subjects had better recall of unrelated stories, they 

had better recognition of the parent pages than related or unrelated linked page. In this 

case, there was nothing to show that readers were building on prior information. 

              This experiment's findings built on LC4MP by suggesting that how it applies to 

the Web might contradict how it applies to television and other forms of mediated 

message processing. Readers on the Web do not necessarily use fewer cognitive resources 

when presented with related information. Because of its relationship with previous 

information, they may not put the cognitive resources forward to fully understand the 

information. In these cases, they may merely skim the information, giving them only 

information worthy of encoding. On the other hand, when presented with unrelated 

material, subjects may allocate all their cognitive resources to focusing on that one article 
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because of it does not build on prior information. Furthermore, the repetition of returning 

to the main page which may have prompted better recall and recognition. As such, 

LC4MP on the Web may take into consideration the user-controlled experience. As 

readers can go back and forth on the Web, spending as much time as possible on a story, 

they may be choosing to use their resources as they choose.

In this experiment, rather than build on prior information, the reader seemed to 

encode the information on the parent pages which they returned to when navigating, but 

stored the unrelated information to memory. When looking at the cued recall and 

recognition, the unrelated stories were so different in content than the original topic that 

the reader may have used more cognitive resources to process them, thus taking away 

from other subjects. For example, one of the parent page stimuli readers were presented 

with dealt with No Child Left Behind, but one of its unrelated links addressed shooting in 

Texas. The stark contrast between the subject matter in these two articles may have meant 

more cognitive resources were allocated to committing the unrelated article to memory. 

While the exact reason for these counterintuitive findings is unclear, some explanations 

can be gathered from looking at other researchers' work. For example, the novelty of the 

unrelated articles may have been more arousing and thus prompted the reader to allocate 

more resources to the unrelated articles. Taylor, Fiske, Etcoff and Ruderman (1978) 

addressed this occurrence in one of their studies of race and sex's effects on encoding. 

They found when looking at groups of different races, the differences found between the 

two groups was greater. As a result of a similar effect, the novelty presented by the 

unrelated links may have been better recalled as a direct result of their unrelated nature, 
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in part explaining the counterintuitive findings. Another explanation for the strong recall 

and recognition of the unrelated stories be a result of a high number of what Erdelez calls 

“super-encounterers.” In her research on the “accidental discovery of information”, 

Erdelez and Rioux (2000) looked at those who come across information they may 

consider useful or interesting and then become interested interested in that. For example, 

if on a newspaper Web site, a reader may come across a link to information on Woody 

Allen in a health story about heart surgery. Although the link is unrelated, after 

encountering the information on the page, Woody Allen becomes a new focus and topic 

of interest. “Super-encounterers” are more likely to continue on this trend, looking for 

more information for themselves and others, though it may be unrelated to their interests. 

As such, the more “super-encounterers” interested in unrelated articles, the higher the 

recognition and cued recall scores for the unrelated articles could be.

Furthermore, researchers have had similar results as those presented in this study 

when looking at memory and hyperlinks. In their study of in-text hyperlinks, Eveland, 

Marton and Seo (2004) found that there was higher factual knowledge for articles with no 

links in them.  In their case, though, readers did not necessarily navigate back to a main 

page repeatedly. They first navigated to articles using a page which featured almost 

exclusively hyperlinks and navigated to other stories from by using that stimulus page or 

with embedded hyperlinks. Furthermore, when looking at recall and computer text 

structures, Lee and Tedder (2003) had similarly unexpected results. The researchers 

hypothesized recall information on "structured hypertext" documents, which led the 

reader in a logical path, would be better than the same information on "networked 
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hypertext" documents, which created a complex navigational web,  because links would 

disorient the reader. They instead found that readers better recalled the networked 

hypertext documents.

The repeated exposure to the main page may have also played a large role in how 

the parent pages were later recalled and recognized. Lang (2006) calls up the example of 

Sesame Street to discuss how repetition can improve message processing. She notes that 

repetition is a factor in helping because it reduces the amount of stress on cognitive 

resource allocation. Likewise, returning to the parent pages may have created a similar 

effect, repeating the message on that one page and making it more memorable than the 

others.

But beyond these reasons, the counterintuitive findings may also be a result of this 

experiment's limitations. Because the closed nature of the experiment forced the reader to 

return to the page several times to continue clicking on links, they were exposed to the 

parent pages more frequently than the linked pages, thus likely increasing their memory 

of the parent pages. If in the real world, the reader may continue navigating away from 

the parent page altogether, never finishing it and instead moving onto another set of 

articles altogether. If this experiment were to be replicated, adapting the conditions so the 

reader would have the option of navigating away from the parent page permanently may 

be advised as future research could give great insight into the Internet's impact on 

memory. 

As a most fundamental part of navigating the Web, hyperlinks are largely 

unexplored. All the while, their considerable presence on the Web makes them a strong 
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contender for research inside and outside the world of media. Hyperlink research would 

give insight on how information presented online is remembered in the long term, 

findings that could grant us greater information as to how cognitive processes react to the 

selection of information and more practically, potentially restructure how the Web 

operates. With more hyperlink research in hand, groups on the Web could change the 

purpose and placement of hyperlinks as well as reconsider embedded hyperlinks as a 

navigation tool as a whole, opting instead to use options such as side toolbars or 

hyperlinked images. 

Although the quick, controlled distribution of information can be compared to a 

television cut, as researched by Lang, et al. (1993), they are an entirely different beast. 

Further academic research could look at how readers remember a greater Web of 

hyperlinks, giving readers the option to click on several levels of hyperlinks. How does 

memory of information change as the number of levels increase? For example, how much 

parent page information does a reader remember five linked pages later? Oostendorp and 

van Nimwegen (1998) attempted to answer this question by looking at how information 

was remembered based on the information's location on an online newspaper's Website. 

The researchers found a decrease in recognition after two levels of hyperlinks. With that 

in mind, a greater Web of hyperlinks may absorb more cognitive resources and thus 

decrease the processing of information.

Academic research could also focus on volition and memory. Since hyperlinks 

allow readers to control their Web experience themselves, it may be worthwhile to look 

into the role of their effectiveness. Given the option, would readers choose to use them? 
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And if they did, how far into the Web would they go? Would those who voluntarily chose 

the links have better recall and recognition of the linked information? Does volition play 

a role in how information is processed? Looking at this using LC4MP, volition may cause 

readers to use fewer cognitive resources to process why they are clicking the link, 

causing a smaller interruption in resource allocation and memory. Thus, readers may very 

well better remember links they chose to click themselves.

Despite the counterintuitive findings, the information found in this experiment 

could be beneficial in a practical sense to journalism outlets further establish their Web 

site and online presence. Burgeoning new media outlets have prompted traditional print 

journalism outlets to take note and try to bulk up their Internet counterparts. But many of 

these outlets' attempts to broaden their online presence lack the backing of academic 

research that would help journalists make educated decisions about their Internet content. 

If online journalists view their role primarily as disseminators of information, these 

findings about memory offer insight into the information processing. While the parent 

page message is still processed best, the reception of subsequent related messages is 

muddled.

From a news media standpoint, this research could help newspapers restructure 

their Web sites by eliminating unrelated links. If they feel that their job is primarily to 

disseminate accurate information, then adding related hyperlinks can be helpful and 

reinforce a message, but unrelated hyperlinks could confuse the reader and cause them to 

most remember the messages most unlike the others. 

Also on a practical level, further research on this subject could assess the value of 
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a text-only page. Is a page with a singular, focused message remembered better than one 

that pulls the reader in different directions? This could also be applied to the advertising 

world, by looking at how powerful a hyperlinked ad is when put on a Web page. Are they 

remembered better than the message? And what combination of factors makes their 

message most powerful? One thing is sure. Hyperlinks are an unexplored, yet 

fundamental part of how the Web operates. Further research will  help to address their 

function and their value to the Web so they may be used intelligently and to their fullest 

potential. With more research in this field, journalists and online developers will have a 

chance to see how worthwhile it is to allow readers to direct their own Web experience. 

Using the information in this study as a guide for embedded hyperlink use and looking at 

how parent pages were often best recalled, we can now know when it is best to allow 

users to, so to speak, choose their own Web adventure.
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Appendix

Article set 1

Parent page article 1

Related linked article 1.1
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Related linked article 1.2

Unrelated linked article 1.1
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Unrelated linked article 1.2

Article set 2

Parent page article 2
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Related linked article 2.1

Related linked article 2.2

Unrelated linked article 2.1
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Unrelated linked article 2.2
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