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T. MÜLLER-KALTHOFF & J. MÖLLER 

THE USE OF GRAPHICAL OVERVIEWS IN 
HYPERTEXT LEARNING ENVIRONMENTS 

Abstract. The present study investigated the effects of different navigational aids on learning with 
hypertexts. N = 99 students worked through a hypertext on the topic of learning and memory before 
answering questions tapping simple retention of facts and deeper-level comprehension of content at the 
global and local levels of the text. Participants were allocated to one of five navigational conditions at 
random. One control group worked on the hypertext without an overview. The other four groups were 
provided with one of two graphical overviews (summary of content vs. browser) or corresponding textual 
overviews. As expected, participants given access to an overview outperformed those without. 
Participants provided with a graphical overview were better able than those with a textual overview to 
retain and understand information at the global level of the text. Moreover, participants provided with a 
graphical summary of content were much better able than those with a graphical browser to recall central 
ideas and understand deeper-level relationships at the global and local levels of the text. 
 

1. INTRODUCTION 

Designers of hypertext learning environments often compile graphical overviews of 
the document structure as a navigational aid intended to counter the cognitive 
demands specific to learning with hypertexts. These graphical overviews are 
assumed to make it easier for readers to construct a kind of mental map of the 
hypertext environment. As formulated in the “supplantation” hypothesis (Salomon, 
1979) for media as a whole, navigational tools are of benefit to learners when they 
reflect the cognitive processes necessary for, or conducive to, learning and problem 
solving. The findings of empirical studies investigating the effects of overviews and 
the structural information they contain on learners’ ability to retain or understand 
material have not been unequivocal, however. Various studies have failed to find 
significant differences in learners’ responses to multiple-choice or open-ended 
questions as a function of access to an overview (e.g., Brinkerhoff, Klein & 
Koroghlanian, 2001; Reynolds & Dansereau, 1990; Wenger & Payne, 1994); some 
have even found that participants provided with a navigational aid were 
outperformed by a control group without this form of support (e.g., Jonassen & 
Wang, 1993). Other studies have substantiated the assumed benefits of overviews 
for learning (e.g., Lorch, Lorch & Inman, 1993; McDonald & Stevenson, 1998). 
However, the evidence does seem to indicate that graphical navigational aids are 
more conducive to learning than textual overviews (Dee-Lucas & Larkin, 1995; 
McDonald & Stevenson, 1998; see also the meta-analytic findings of Chen & Rada, 
1996). 

Differences in the type, structure and presentation of graphical overviews, 
however, make it difficult to generalize the findings of these studies. Some studies 
have compared different categories of overviews, such as global and local overviews 
(e.g., Chou & Lin, 1998), or different overview structures (hierarchical vs. 
networked; e.g., Potelle & Rouet, 2003). Dee-Lucas (1996) found that a “less 
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segmented overview” displaying less levels of hierarchy enhanced recall of the main 
points of a text more than a “more segmented overview” visualizing all levels of text 
content. Nevertheless, it remains unclear whether, and to what extent, different 
navigational aids, such as graphical summaries of content or graphical browsers, are 
more conducive to learning, especially when it comes to processing material at a 
deeper level. Whereas graphical summaries of content provide a structured outline 
of the central concepts of a hypertext and the connections between them, browsers 
depict the entire structure of nodes and links in detail (see below). It is therefore 
often assumed that browsers are particularly suited to communicating structural 
information and thus to promoting the learning process (e.g., Conklin, 1987; Vora & 
Helander, 1997). 
 

 2. RESEARCH QUESTION 

The main objective of the present study on learning with hypertexts was thus to test 
how the provision of graphical summaries of content vs. browsers impacts on 
different learning indicators (simple factual questions vs. complex comprehension 
questions). In contrast to the assumptions made in the literature, we assume that the 
detailed depictions of the entire structure of hypertext nodes and links provided by 
browsers do not automatically facilitate processing of the text (cf. Dee-Lucas, 1996; 
Jonassen & Wang, 1993). Although browsers incorporate the cognitive guidance 
provided by graphical summaries of content, this basic structure is “buried” in an 
abundance of additional information. In our opinion, this may mean that learners 
experience cognitive overload (e.g., Chandler & Sweller, 1991) and are thus 
distracted from the actual task of acquiring knowledge. We were particularly 
interested in testing whether graphical summaries of content are equally conducive 
to the retention and comprehension of information at the global and local levels of a 
text. 
 

3. METHOD 

The hypertext, which was hierarchically structured, deals with the topic of 
“Learning and Memory” and covers 23 central concepts in two main chapters, 
“Temporal Structure of the Memory” and “Content Structure of the Memory.” The 
entire hypertext consists of 59 nodes, 15 figures, and roughly 5,000 words. The 
participants were given a time limit of 35 minutes to work through the hypertext. 
They were instructed to study the hypertext carefully, and informed that they would 
be asked questions about it. One group of the participants (N = 19) was given a 
three-part graphical summary of content depicting the central concepts and 
connections of the hypertext, and one group (N = 19) was provided with a browser 
visualizing the entire structure of hypertext nodes and links. Two further conditions 
were realized with textual/verbal versions of the overviews that did not describe the 
hypertext links; one group was provided with a textual summary of content (N = 21), 
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the other with a textual version of the browser (N = 19). One control group (N = 21) 
read the hypertext without a navigational overview. 

Examples of the two graphical overviews are shown in Figure 1. Both overviews 
are hierarchically structured parallel to the structure of the hypertext and are 
designed (linked) in such a way that the reader can move directly to a given node of 
the hypertext by clicking on the respective title. The browser depicts the entire 
structure of nodes and direct links in detail (e.g., “Short Term Memory” – “Short 
Term Memory, Page 2” – “Miller’s chunks”). The graphical summary of content, in 
contrast, does not only display less information (i.e., less levels of information) than 
the browser; rather, it provides a structured outline of the central concepts of the 
hypertext and the semantic connections between them (e.g., “Short Term Memory” – 
“Miller’s chunks”). Although the browser incorporates the cognitive guidance 
provided by the graphical summary of content, the basic structure is “buried” in an 
abundance of additional information. 

Scores on tests of the factual and structural knowledge acquired from the 
hypertext served as dependent variables. Twenty multiple-choice questions, each 
with four possible answers, were administered to assess participants’ factual 
knowledge in the domain of “Learning and Memory.” These questions could be 
answered simply by retrieving facts or names, and the correct answers could be 
drawn directly from the text (example item: “Who was the first to investigate the 
relationship between forgetting and time?”; response options: (a) George Sperling 
(b) Hermann Ebbinghaus (c) Saul Sternberg (d) George Miller). These factual 
knowledge questions were also administered at the beginning of the experiment, 
where they served as indicators of the participants’ prior knowledge. Twenty further 
multiple-choice questions were formulated to assess structural knowledge. To 
answer these questions, participants needed to be able to recognize relationships 
between different units and/or draw the appropriate conclusions (e.g., “What kind of 
learning is involved in operant conditioning?”; Response options: (a) implicit 
learning (b) explicit learning (c) associative learning (d) procedural learning). In line 
with the text comprehension model of van Dijk and Kintsch (1983), a distinction 
was made between macro- and micro-propositions in questions tapping factual 
knowledge as well as in those drawing on structural knowledge (Hofman & van 
Oostendorp, 1999). Macro-questions refer to the central, summarizing concepts of 
the text (global level), micro-questions to more detailed information (local level). 
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(a) Graphical browser. 

 

 

(b) Graphical summary of content. 

Figure 1. Example overviews from the “graphical browser” and the “graphical summary of 
content” conditions (see text for details). 
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4. RESULTS 

Figure 2 presents the means of the dependent variables for the five experimental 
groups. No gender differences were discerned in this study (all t(97) < 1.37, ns), but 
there were significant differences in the prior knowledge of participants between the 
experimental groups (F(4, 94) = 3.25, p = .015). In order to take these differences in 
prior knowledge into account in the analyses, multiple regression analyses with 
contrast coding were performed to predict the dependent variables (cf. Cohen, 
Cohen, West & Aiken, 2003). Contrast codes are the familiar a priori (or planned) 
comparisons used in traditional ANOVA. The strategy of contrast coding is to 
express the central hypotheses of interest in the form of g – 1 independent contrast 
variables. These contrast variables can then be entered in the regression equation as 
predictors. Table 1 reports the unstandardized regression coefficients for the 
predictors entered simultaneously in the total equation. The experimental factor is 
represented by G, the complete set of five experimental groups (coded as g – 1 = 4 
contrast variables). Contrast variable C1 contrasts the group without an overview 
(–4/5) with the unweighted mean of the four groups with an overview (both 1/5). 
Contrast variable C2 contrasts the unweighted mean of the textual summary of 
content and textual browser groups (both –1/2) with the unweighted mean of the two 
graphical overview groups (both 1/2); the group without an overview was excluded 
from this contrast and coded as 0. Contrast variable C3 contrasts the textual 
summary of content (–1/2) with the textual browser (1/2; 0 = remaining groups), 
contrast variable C4 contrasts the two graphical overview groups (–1/2 = summary 
of content, 1/2 = browser; 0 = remaining groups). To take account of group 
differences in prior knowledge, the semi-experimental measure was treated as 
continuous variable and statistically controlled in the regression analysis. 
 
 
 

  

Figure 2. Scatterplot of factual knowledge (left) and structural knowledge (right) vs. group. 
The values equal the means for each group. 1 = no overview, 2 = textual summary of content, 

3 = textual browser, 4 = graphical summary of content, 5 = graphical browser. 
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The regression analyses show that, as expected, prior knowledge was a statistically 
significant predictor of performance on the tests of factual and structural knowledge. 
Without exception, trial tests of interactions on the nominal scale with prior 
knowledge were non-significant. When statistically controlling for prior knowledge, 
the contrast variables explained a total of 15% of the residual variance in factual 
knowledge (F(4, 93) = 5.36, p = .001), and 14% of the residual variance in structural 
knowledge (F(4, 93) = 4.50, p = .002). 

4.1. Factual Knowledge 

The contrast variable C1, which contrasts the group without an overview with the 
mean of the groups with an overview, proved to be a significant predictor of the 
ability to retain factual knowledge at the global and local levels. As expected, 
participants provided with an overview scored higher than those without an 
overview. Furthermore, the contrast variables C2 and C4 showed statistically 
significant effects for factual knowledge relating to macro-information. The 
unweighted mean of the two groups provided with a graphical overview was higher 
than that of the two groups given a textual overview. Moreover, participants 
provided with a graphical summary of content outperformed those in the 
corresponding browser group (b = –.55). The third contrast C3 was smaller and non-
significant. 
 

Table 1. Factual and structural knowledge relating to macro- and micro-propositions as a 
function of the experimental factor (linear regression). 

 Factual knowledge Structural knowledge 

 Macroa Microb Macroc Microd 

Predictors b  SE b SE b SE b SE 

PK .26** .09 .31** .10 .23* .10 .23* .10 

C1 .92*** .21 .49* .24 .60** .23 .22 .24 

C2 .44* .19 –.02 .21 .55** .20 .20 .21 

C3 .41 .27 –.18 .30 .17 .29 –.29 .30 

C4 –.55* .28 –.16 .31 –.66* .30 –.83** .31 

Notes: N = 99; b = unstandardized regression coefficients for predictors entered simultaneously in the 
total equation. Standardized values were computed for the dependent variables and the covariate prior 
knowledge (PK). Details on the coding of the contrast variables C1 to C4 of the experimental factor are 
given in the text. 
a Result for the total equation: F (5, 93) = 9.41, p  < .001 
b Result for the total equation: F (5, 93) = 4.13, p  < .01 
c Result for the total equation: F (5, 93) = 6.11, p  < .001 
d Result for the total equation: F (5, 93) = 3.97, p  < .01 
* p < .05, ** p < .01, *** p < .001 
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4.2. Structural Knowledge 

The three contrast variables C1 (b = .60), C2 (b = .55) and C4 (b = –.66) were also 
statistically significant predictors of structural knowledge relating to macro-
information. Participants provided with a graphical summary of content also 
significantly outperformed those given access to a graphical browser (C4) in terms of 
deeper-level understanding at the local level (b = –.83). Again, no significant effect 
was found for contrast variable C3. 
 

5. CONLUSIONS 

The results of the present study on learning with hypertexts indicate that learning 
outcomes can be enhanced when a structured overview is available. As expected, the 
design of the overview played an important role. The graphical overviews proved to 
be of more value than the textual ones, but only when predicting learning outcomes 
at the global level. Moreover, the findings show that graphical browsers providing 
detailed structural information are not the most conducive to learning outcomes. 
This result is consistent with the results of those studies mentioned in the 
introduction (e.g., Jonassen & Wang, 1993; Wenger & Payne, 1994) which have 
shown that access to a graphical overview does not automatically result in increased 
learning achievement (see also Dillon & Gabbard, 1998). In fact, participants using 
a less complex (“structured”) graphical summary of content clearly outperformed 
those given access to a graphical browser. Presumably, the more complex graphical 
browser distracted the learners from the actual task of acquiring knowledge. The 
summary of content promoted retention at the global, but not at the local level of the 
text. This was to be expected, given that the summary visualizes the central concepts 
of the hypertext (cf. Dee-Lucas, 1996). Additionally, however, the summary of 
content was a better predictor of structural knowledge at the global and local levels 
of the text. In this study, the graphical summary of content evidently only had a 
direct effect at the local level, when it was a case of processing material at a deeper 
level. This indicates that simple retention of facts and deeper-level comprehension 
of learning content should be assessed on both the global and the local levels of the 
text. 

It remains to be seen whether these results persist in the case of more complex 
navigational aids that provide more differentiated overviews of individual 
substructures of a text on the local level (e.g., Chou & Lin, 1998). In contrast to the 
global overviews implemented here, the substructures of local overviews first have 
to be mentally “linked up” with one another to construct a cognitive map of the 
entire hypertext structure. This means that readers have to play a more active part in 
structuring the learning material. In our opinion, this may easily lead to cognitive 
overload, as observed here for browsers. It is also important not to overlook the size 
of the learning environment when investigating the use of navigational aids (e.g., 
Gupta & Gramopadhye, 1995). Zellweger (1989) concludes that graphical 
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overviews can be particularly helpful in smaller hypertexts. In more extensive 
hypertext environments, one is soon faced with the paradoxical situation of having 
to provide navigational aids to help users find their way around the many overviews 
(cf. Dillon, McKnight & Richardson, 1993). 

Future studies should pay more attention to the impact of learners’ prior 
knowledge (see, e.g., Hofman & van Oostendorp, 1999; Müller-Kalthoff & Möller, 
2003; Potelle & Rouet, 2003) when investigating the differential effects of graphical 
summaries of content and browsers. In this study, domain-specific prior knowledge 
was, on the whole, rather low, and was only considered as a covariate (for statistical 
control purposes). As to be expected given the well-documented evidence to show 
that prior knowledge facilitates learning (for an overview, see Dochy, Segers, & 
Buehl, 1999), the results of this study indicate that, overall, participants with higher 
prior knowledge scored higher on the tests of factual and structural knowledge than 
their counterparts with lower prior knowledge. 

Further studies are needed to investigate whether the present findings hold for 
different tasks or learning goals. Some studies (e.g., Dee-Lucas, 1996; Chen & 
Rada, 1996) have provided evidence to show that the facilitating effects of graphical 
overviews seemed to depend upon explicit instructions of the learning goals. 
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