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Abstract

Modern people use websites to access information frequently. Some websites
provide logical structures that help users find information. Others without in-
telligible organization may frustrate users’ attempts to navigate through them.
In the digital age, websites have become the best communication channels for
the remote users and the institutes. How to make users access the required
information from the websites conveniently and efficiently to bring the values
of them, website designers must seriously take the problem into consideration.
Based on the understanding of users’ demand to organize information and to
name the labels of the websites, in this study we propose the refined modified-
Delphi card sorting to redesign the university library website that practically
meets the users’ requirements. By using task-oriented findability testing and
analysis on various websites’ information architectures, we apply analysis of
variance to definitely verify that the proposed refined card sorting method can
effectively enhance the websites findability.

Keywords: Card sorting; Modified-Delphi card sorting; Findability

SUMMARY

As the number of websites increases, accessing information on the Internet
has become something people do frequently. Some websites provide logical in-
formation architecture to help users; others that do not have a proper structure not
only frustrate the user, but also risk the possibility of losing the user completely
(Morville & Rosenfeld, 2006). How to help users retrieve the needed information
easily and efficiently on a website is something web designers should concern
and pay attention to. Hawley (2008) pointed out that when developing a website
that contains complex information, web designers and usability researchers often

* Principal author for all correspondence.
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use card sorting to help with the design of the information architecture of the
website. Comparing to the traditional card sorting method, the Modified-Delphi
Card Sorting proposed by Paul (2007) has proven to be useful because it not only
lowers the cost of time and human effort, but also brings quality results. Even
with these advantages, there are no sufficient case studies used in experiments
yet. The researchers argued that the Modified-Delphi card sorting still needs
further improvement. Thus, in this study the researchers refined the Modified-
Delphi card sorting method, analyzed the user behavior with the refined method,
and restructured the case website being studied—a University Library Website.
Meanwhile, the study also compared the differences of the findability of the two
methods with task-oriented usability testing to prove that the refined method sug-
gested by the researchers can indeed improve the findability of the website.

Upchurch, Rugg, & Kitchenham (2001) noted that card sorting method was
originated from George Kelly’s Personal Construct Theory, which proposed that,
although people have different views for categorizing objects, we still share some
commonalities in human nature so we can understand each others’ viewpoints.
On the other hand, the differences among us show our uniqueness. Card sorting
can help us organize the information on the website, build the navigation system
at all levels, organize the content of the website, integrate the labels with users in
mind, verify thoughts (Boulton, 2007). The data of this card sorting study were
analyzed by the quantitative method, Cluster Analysis. Deaton (2002) suggested
that Cluster Analysis is particularly suitable for card sorting because the results
can show the correlation among different cards. Martin & Kidwell (2001) stated
that Cluster Analysis can reveal participants’ thoughts and ideas for the overall
relevance of the cards being studied. Hinkle (2008) also pointed out that Cluster
Analysis is the most often used method for card sorting.

Modified-Delphi Card Sorting

To reduce the cost of the traditional card sorting in recruiting participants
and the time for data analysis, Paul (2007) proposed a new card sorting method,
Modified-Delphi Card Sorting, based on Delphi method. The Delphi method
requires card sorting to be carried out multiple times, which is rather time
consuming. To solve this problem, Paul used a linear model in the modified
method: participants are asked to provide feedbacks toward previous partici-
pants’ results; or based on previous results, the participant provides comments to
the next participant. This iteration continues until all participants have arranged
the cards and the majority have agreed on the same results. The original Delphi
method generally chooses 8 to 10 experts as participants.

Research Design and Methodology
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The Library Website of the National Taiwan Normal University (NTNU)
was chosen for this study with the version dated April 2009. Users of NTNU
Library Website were recruited as the participants for the study. The researchers
first conducted content analysis on the current labeling systems of the Library
Websites so that the lists for card sorting can be generated. Next, the research-
ers carried out the experiments for Modified-Delphi card sorting and the Refined
Modified-Delphi card sorting. The results of each experiment were compared
with its findability to examine the effectiveness of the two card sorting methods.

Website Content Analysis

The study applied the web content selection rules developed by Ding (2007)
to remove unnecessary contents of the Library Websites. The overall items
remained were 84, which were also the total number of the cards being studied.
In the cases where different labels referred to the same website content, those
labels were put in parentheses as a note.

Modified-Delphi Card Sorting

It is suggested in the Modified-Delphi card sorting to have 8 to 10 partici-
pants (Paul, 2007). Based on this guideline, 9 students were selected from NTNU
for this study. In the experiments, the first participant was asked to build a web
structure, the next participant would then give comments or suggestions to the
previous participant. Based on the next participant’s ideas, new card(s) could be
added or removed. Such procedures were repeated until all 9 participants finish
their turn of giving feedback, as shown in Figure 1.

80 ﬁf’” x; c (‘“"“
/\i\/\i\ - o

Participant 1 Participant 2 Participant 3 Participant n

Figure 1 The Procedures of the Modified-Delphi Card Sorting

Refined Modified-Delphi Card Sorting

—

S |

\\ /

The Refined Modified-Delphi card sorting proposed by this study fol-
lowed the same multiple-round iterations from the Modified-Delphi method. As
shown in Figure 2, every participant was asked to propose a website structure by
sorting cards, and a finalized first version based on all participants’ comments
was designed, which was being tested for the first round. A revised version of the
website structure was then proposed based on the testing results. The procedures
were repeated. The total number of participants was the same as the original
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Modified-Delphi card sorting.

- -, Paticigart 1 - ~, Parcipant 1 - ~, Parscipant 1
\\ P \\ g \\

Paticipani 2

Participart 3 Paricipant 3 Paricipant 3

Figure 2 The Procedures of the Refined Modified-Delphi Card Sorting

Results and Discussion

Modified-Delphi card sorting (Structure A)

Based on the suggestions from 9 participants in the study, 4 cards were
removed, 10 cards were added, and 3 cards were renamed as the results. The
overall website structure has 9 categories and 3 levels down at most.

Original card sorting (Structure B)

The tree structure shown in Figure 3 was the results of the experiments
analyzed by EZCalc Cluster Analysis. Considering the ease of website navigation
and the 7+2 rule, the researchers set the number of the website categories to be no
more than 9. (The current NTNU Library Website has 6 categories.) The study
divided the results into 9 categories using 0.9 as the dividing line.

Refined Modified-Delphi card sorting

First Round (Structure C)

Structure C was constructed based on the comments received from
participants for Structure B. EZCalc Cluster Analysis was done to analyze the
experiment results; the results are shown in the tree diagram as Figure 4. The ex-
periment divided the results into 9 categories by using 0.95 as the dividing line.

Second Round (Structure D)

This experiment divided the results into 8 categories by using 0.89 as
the dividing line. The results showed less divergence than the first round; the
Cluster Analysis showed the relevance is more significant among cards in the tree
diagram as shown in Figure 5.

Third Round (Structure E)
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Figure 3 The Original Card Sorting (Structure B)
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Figure 5 The Second Round of Refined Modified-Delphi Card Sorting (Structure D)
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The experiment divided the results into 8 categories by using 0.67 as the
dividing line. The results showed less divergence and more stable relevance,

which means most participants had reached an agreement on this structure.

The Results of Findability Analysis

Twenty participants at NYNU were randomly selected to complete the ques-
tionnaire of findability testing for the four structures. The results were shown in

Table 1.

Table 1 Foundability Analysis

Number of

Standard Ranking

Structure participants Mean deviation of mean
Structure A 20 20.15 2.52 3
Structure B 20 18.00  3.60 4
Structure C 20 20.85 2.11 2
Structure D&E 20 2220  3.21 1

Next, the researchers conducted analysis of variance for correlated samples
by SPSS. The results of Greenhouse-Geisser and Huynh-Fdldt (Table 2) showed
that there was significant divergence between the four structure (F=11.197,

P=.000<0.5).
Table 2 Tests of Within-Subjects Effects
Source Tz%)es (glaigsm df sl\c;[li?rne F Sig.
Structure Sphericity 31.546 3 10.515 11.197 .000
Greenhouse-Geisser 31.546 2.588 12.188 11.197 .000
Huynh-Feldt 31.546 2.652 11.897 11.197 .000
lower bound 31.546 1.000 31.546 11.197 .001
Error(Structure) Sphericity 332.454 354 939
Greenhouse-Geisser ~ 332.454 305.429 1.088
Huynh-Feldt 332.454 312.881  1.063
lower bound 332.454 118.000  2.817

Table 3 is the Pairwise Comparisons between the structures. The results
showed that the second and the third round of the Refined-Delphi card sorting

(Structure D) had the most significant effects.

Table 3 Pairwise Comparisons

Measure: MEASURE_1

95% confidence

Structure Structure Mean diff. Std. Sig. 1
@D J) (2] error interval for diff.
L. bound u. bound
A B .387%* 125 .002 .140 .633
C -.092 132 486 -.355 170
D —.328%* 117 .006  -559 -.096
B A —.387* 125 002 -.633 —-.140
C —.479%* 144 001 -763  —195
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714%* 135 .000 447 982
235% .095 .015 .047 424

D —.714* 135 .000 -982  —.447
C A .092 132 486 -.170 355

B 479% 144 .001 195 763

D —.235% 095 015 —-424 047
D A .328% 117 .006 .096 .559

B

C

* The significance level of Mean difference is .05

Conclusion

Card sorting method is a user-centered research method that can be used to
build effective website structure based on different conditions. This study used
Modified-Delphi card sorting to conduct experiments and improved the card
sorting method by proposing a refined version. The results of the findability tests
showed that the structures from the 2nd and 3rd rounds of experiments of the
Refined Modified-Delphi method indeed contributed better results than the origi-
nal Modified-Delphi card sorting. The researchers conclude that users’ opinions
or comments should be highly considered in the design process of the library web-
site so that a user-friendly web structure can be created to enhance the efficiency
of information retrieval.
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