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Abstract. When using the card sorting technique, the goal of a user experience
researcher is to determine the user’s expected information architecture. Card
sorting is a knowledge elicitation method where users are given labeled cards
and are asked to place them into groups. This method is commonly used to de-
termine a natural navigation structure for a group of users. We examine the im-
pact of priming, an implicit memory effect in which exposure to a stimulus
influences response to a later stimulus, on this popular user-centered design me-
thod. A control group did the card sort only, while the experimental group
watched a short presentation before performing their card sorts. The dependent
measure was the percentage of agreement of each card sort against the typical
sort. The primed group sort was significantly more similar to the typical re-
sponse than the control group. This study provides evidence that card sorting
can be modulated by priming.

Keywords: Evaluation methods and techniques, Human Centered Design and
User Centered Design, Card Sorting, Priming, Knowledge elicitation.

1 Introduction

Card sorting is a user-centered design technique where users are given labeled cards
and are asked to sort them into groups. This method is commonly used to determine a
natural navigation structure for a group of users. We examine the impact of priming
on this popular knowledge elicitation method. If card sorting is affected by a simple
priming manipulation, there could be considerable implications for effective use of
this technique.

1.1  Card Sorting

Websites are filled with large amounts of information, which users must navigate
through making their search tasks difficult. According to Usability.gov, when seeking
information on a website, 60% of the time people cannot find what they are looking
for [26]. In order to provide better navigation for users, information needs to be orga-
nized appropriately. According to Pirolli and Card [19], users ought to be viewed as
information foragers (a.k.a., infomavores). They navigate through information trying
to find a familiar scent or “good scent”, which correctly leads them to what they are
searching for. Website links have labels that are semantically related to content on the
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target page. Thus, labels carry a scent of the linked content. Weak or misleading
scents produce indecision (e.g., slow click through), frustration (e.g., do not continue
along the link chain), and confusion (e.g., follow multiple links on a single page) for
our informavore users. However, providing a good scent leads to more efficient and
accurate navigation. Effective information architecture is built with a broad, shallow
structure. The top levels must provide scent for all levels down the link chain. This is
a tricky design task, but appropriate web page groupings can be easily determined
through the employment of a card sorting methodology.

Card sorting is a technique used to see how people categorize information; the re-
sults are used to infer users’ navigation expectations. In the task, participants are giv-
en various cards with information on them and asked to group them. Although target
users are typically presented with text, pictures and objects can also be placed on
cards [21]. There are two major types of card sorts. In an open card sort the partici-
pants are asked to write their own titles for each of the groups, while in a closed card
sort titles are provided [8, 24]. This grouping procedure ought to help designers de-
termine a familiar information structure for their users, rather than depending on their
own life experiences. While card sorting has clear value, it is subject to shortcomings.
Miller [15] examined some of these issues revealing that the number of categories
used in the card sort, the distribution of cards and sample selection methods can affect
its performance. Findings like these raise questions about what else could harm or
improve the performance of this popular knowledge elicitation method.

There are several ways to analyze the results from a card sort. We present a few
commonly used methods. The edit distance technique [5] compares the similarity of
card sorts against each other based on the smallest number of card moves to make the
sorts identical. Using the pathfinder [25], a network of links are used to represent
cards that were grouped together with each link reflecting the weight of the relation-
ship between the cards. In contrast, Hudson [9] describes how quality of fit can
provide additional information from a card sort. When performing in a card sort, par-
ticipants are sometimes instructed to omit a card if it does not fit anywhere. Interes-
tingly, Hudson observed people were reluctant to omit cards. One way to capture this
reluctance is to ask participants to assign a “quality of fit” score to each item based on
how well it fit into the group. These scores were used to strengthen how well an
individual card fit into the whole card sort by averaging the scores of that card and
including confidence of the placements.

In addition to physical card sorting, there are online versions which we have found
to be easier to employ. These online tools appear to streamline traditional methods
and offer built-in analyzes [3]. The EZSort tool uses Usort to group cards by direct
manipulation and EZCalc software to perform analysis [6]. Optimal Sort [18] shows
results in a similarity matrix, dendogram, and a participant-centric analysis. The par-
ticipant-centric analysis specifically tests the participants’ card sorts against each
other’s to find the most acceptable top submissions. UXPunk’s Websort [27] shows
results as category summaries, tree graph, categories by items matrix, and items by
items matrix.

The user experience literature contains many applications of card sorting. Some
applications include: improved web navigation, prioritization of information,
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measurement for learning, and classification of problems. When Google AdWorks
Help Center was restructuring their website, a card sort containing over 500 cards was
used. After their website redesign users found information faster and with fewer er-
rors [16]. A card sort and an informal one-on-one interview protocol were used to
develop the loyalty program for Wells Fargo. Participants grouped cards that
represented purchase types (clothes, groceries, vacation, etc.) into categories and sub-
categories and marked their top 10 cards that would encourage them to join. This card
sort allowed them to create their first loyalty program that provides maximum incen-
tives to users by taking advantage of both occasional luxuries and everyday
necessities [13]. The way cards are sorted can also be used as a quantitative measure
of learning outcomes [e.g., 7]. When using the same one-word programming-related
cards in a sort they found statically significant differences distinguishing novices from
graduates of their computer science department. Being able to sort the cards in several
meaningful ways corresponded with participants’ knowledge acquisition in the field.
Card sorting can also be used to understand and classify problems. A usability evalua-
tion compared four New Zealand university online library catalogues. There were too
many problems detected to easily determine a solution. Interestingly, by using a card
sort, they were able to understand and classify the problems [28].

1.2  Priming

Priming describes the implicit memory effect in which exposure to a stimulus influ-
ences response to a later stimulus [10]. To prime a card sort, the researchers must
influence how participants organize the cards without their explicit realization of the
influence. Nisbett and Wilson [17] found that participants in experiments often mis-
judge the logic behind their thought processes. Bargh, Chen and Burrows [1] experi-
ment used priming and found participants were unaware of the fact that had been
influenced. Participants were primed with either a neutral, polite, or rude word list
and then taken to a room where two facilitators were deep in conversation and ig-
nored them. The proportion of interrupters from each group was related to the word
list they had been given with individuals in the “rude” group being faster to interrupt
than those in the “polite” group.

After priming, information is retrieved from memory for use. The retrieval theory
of priming in memory “assumes that a prime and target are combined at retrieval into
a compound cue that is used to access memory. If the representations of the prime and
target are associated in memory, the match is greater than if they are not associated,
and this greater match facilities the response to the target” [20, p. 385]. Activation
theories of priming propose that exposure to a prime activates the conceptual repre-
sentation of the prime; that activation persists for a given amount of time allowing the
concept to be accessed more quickly in the future if the same concept or a related
concept is encountered. From either perspective, priming may directly influence the
ease of retrieval during a knowledge elicitation task like a card sort.

Priming can affect relatively simple cognitive processes as well as more complex
processes; priming can occur for individual letters, words, semantic structure, con-
cepts, decision making, and physical actions. As an example of the scope of priming,
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consider the effects of priming on creativity. If given samples before completing a
generative task (e.g., create something novel), participants will demonstrate less crea-
tivity, tending to adopt features that were shared across the samples into their own
creations [ 14, 23].

A card sort is the visual representation of how an individual mentally perceives the
categorization [12, 22]. “Categories are not ‘out there in the real world,” external to
people. Rather, mental representations depend on factors specific to each person in-
cluding experience in the world, perception, imaging capabilities, and motor capabili-
ties” [11, p. 284]. Participants in cards sorts are given the instruction to organize the
information using a “feels right approach” [2]. Priming of categorization would
change how participants’ feel the cards should be grouped. Chi and Koeske [4] ex-
amined the relationship of interlinking networks of information — the subject was
dinosaurs — and how easily the information was remembered. The networks were
created using two tasks, production and a clue game, to elicit the participant’s prior
dinosaur knowledge. Mapping the semantic network was done using the follow links:
dinosaur-dinosaur, dinosaur-property, and nine-categories based on general know-
ledge of dinosaurs. They found that the higher interlinking and better structured net-
work of dinosaurs was more easily remembered and retained over a year later than the
less structured network

The ease with which it seems one can be primed, lead to the question of whether
participants can be primed to organize cards a certain way. For example, could recent-
ly presented marketing material like commercials or brochures prime a user’s card
sort? If so, does this priming statistically impact their behavior? Card sorting was
developed to focus on how people really think when designing a user interface, but
priming could influence those results in an unnatural manner.

2 Methods

Ninety undergraduates participated for course credit. The card sort contained 40 items
that participants sorted into nine groups for a fictional zoo website. A control group
did the card sort only, while the experimental group watched a short presentation
before performing their card sorts. The card sorts were completed using WebSort.net,
an online card sorting tool that allows participants to drag and drop each item into the
different groups. A sample sort is shown in Figure 1.

The priming presentation consisted of a series of slides that contained picture re-
presentations of the cards the participant was about to sort. Figure 2 provides an ex-
ample of a slide in the presentation that shows pictures of a wedding, cocktail party,
birthday party, family reunion, and catered food to implicitly suggest these items are
associated with each together.

The dependent measure was the percentage of agreement of each card sort against
the typical sort. This measure allows us to capture the impact on group agreement
variability. The typical sort was determined by conducting a frequency count of card
categorization across all participants. The category a card was placed in with the most
frequency was determined to be the “typical” sort for that card.



Priming Categorization in a Card Sort 269

Plan Your Visit Teacher’s Lounge Kid’s Corner
Zoo Calendar Rezquest a Schoaol Assembly Youth Day Camps
Hours Wildlife Sponsorship Program Little Critter Kid’s Club
Zoo Etiquette Planning a Fieldtrip Printable Coloring Pages
Hotels/Lodgi .
Guided Tours - - -
. Safari Park Like us on Facebook Birds
Parking o
o Desert Dome Press Releases Amphibians
Admission . . .
o Australian Outback Follow us on Twitter Reptiles
Directions . .
Scott’s Aquarium Zoo Blog Fish
Zoo Map

Mammals

Zoo Extras Cocktail Parties Give to the Zoo

Realtime ZooCam Family Reunion Careers
Photo Gallery Archive Birthday Parties Donate Today
ZooMAX Theater Zoo-Nique Catering Volunteer

Animal Keeper Chats Weddings

Fig. 1. Representation of a participant’s card sort

Fig. 2. Sample slide from the priming presentation
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3 Results

This experiment utilized a between-subjects experimental design. The percentages of
agreement were compared using an independent samples #-test. The primed group (M
= .83, SEM = .014) sort results were significantly more similar to the typical response
than sort results for the control group (M = .78, SEM = .018); #(88) = 2.499, p < .05.
Therefore, priming was found to reduce variability within a card sort. Not only does
this demonstrate potential card to category changes, but it can give researchers a false
sense of security as most participants categorize the cards in the same way.

4 Conclusion

Card sorting essentially ask participants to sort labeled cards into groups. This method
is used to visually represent a natural navigation structure for a group of participants.
The goal of card sorting is to determine participants’ natural expectations, but priming
could affect participant card sorting independent of the expectations they otherwise
might have had. This study examines how priming possibly impacts participants’ card
sorting behavior.

We provide evidence that a card sort can be primed. Card sorting is intended to
capture natural expectations. However, we showed that priming decreases card sort-
ing effectiveness by nudging participants toward a typical response. From a practical
perspective, this means that when designers introduce their company, build scenarios,
or creating orientation scripts they need to be careful not to prime participants’ res-
ponses to the upcoming task. Therefore, we need to be careful not to decrease the
effectiveness of our card sorts through unintentional priming.
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