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History and Assumptions
Card sorting was originally developed by psychologists as a
method to the study of how people organize and categorize
their knowledge. As the name implies, the method originally
consisted of researchers writing labels representing concepts
(either abstract or concrete) on cards, and then asking
participants to sort (categorize) the cards into piles that were
similar in some way. After sorting the cards into piles, the
participants were then asked to give the piles a name or
phrase that would indicate what the concepts in a particular
pile had in common.
In the world of information technology, information
architects and developers of desktop and Web-based
software applications are faced with the problem of
organizing information items, features, and functions to
make it easier for users to find them. Card sorting can be an
effective means of discovering the optimal organization of
information for potential users’ viewpoint.
Unfortunately, the development and practice of card sorting
in information technology has been driven mostly by opinion
and anecdotal experience, with little influence from
systematic research. As a result, many of the decisions faced
by developers in conducting a card sort study are based on
analogy to seemingly similar arenas (e.g., survey
administration) and situational circumstances. As we point
out in the following sections, this assumption is often
questionable.
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Number of Participants
Current practice:
Because of the similarity between card sorting and survey research, it is assumed by many
researchers that the more participants that can be recruited for the card sorting task, the more
valid the results will be. However, in addition to the increased effort and the logistical issues
that might be involved in recruiting a large number of participants, a much greater effort is
required to analyze a large body of data. Interestingly, the one study that has been published
(Tullis & Wood, 2004) on this question indicates that useful results can be obtained with fewer
participants than one might otherwise suppose.
Recommendation:
As few as 25-30 participants will likely yield results similar to those of several hundred, provided
these participants are representative of actual users and are familiar with the domain being
considered. Thus, researchers could save time and money, not to mention the headache of
analyzing all the extra data.

Participant Instructions
Current practice:
When psychologists began to use card sorting as a methodology to study conceptual and
category structures, they were careful to give non-directive instructions (e.g., “There is no right
set of categories. Just group things together that seem to be similar in some way.”) because
they were concerned about biasing participants. Unfortunately, some information technology
researchers have carried that practice over into current card sorting work.
Recommendation:
Avoiding bias is generally a noble goal, but this seems to counter the purpose of gathering
information that is relevant to the goal of making it easier for users to navigate through Web
pages. Hence, researchers should be explicit about the intended purpose of conducting the card
sorting study (e.g., “Please group these items as you would expect to find them on our
corporate intranet”).

Participants’ Complete Understanding of Items
Current practice:
Far too many information technology researchers are overly optimistic about their participants’
familiarity with the items.
Recommendation:
Because it is impossible to guarantee that all participants will have a common understanding of
the domain items, it is helpful to provide more detailed descriptions of the items to be sorted. In
early research by psychologists, it was a common practice to include the description of an item
on the back of the item card. Then participants could simply turn the card over and review the
description to make certain they were thinking about the item in the intended manner. We
strongly recommend that item descriptions be provided, even in the most promising situations
(e.g., a corporate intranet with employees as participants).

Open vs. Closed Sorting Tasks
Current practice:
Most card sorting projects are open sort, where participants are given a list of content items
representative of the content that is being planned (or already exists) for some portion of a Web
site. The participants are then asked to categorize the items in a way that represents their best
organization for the Web site. Occasionally, researchers have data or experience that appears to
justify the use of an existing organization (i.e., a pre-existing set of useful categories) into
which participants could be invited to sort the items, resulting in what is termed as a closed
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card sorting project. The assumption seems to be that the existing structure is close to
optimal—it just needs some minor adjustment.
Too frequently in our experience, researchers are convinced they have a list of categories that is
useful, but just needs some minor adjustment. However, they have little or no evidence related
to whether or not potential users are of the same mind. In the extreme, we know of a project in
which users refused to participate because they experienced such difficulty in making
meaningful sense of the categories in which they were asked to sort a set of content items.
Recommendation:
Begin research with an open sort. Only after carefully analyzing the data should a closed sort be
conducted for validation. If the decision is made to begin with a closed sort, make it simple and
be prepared to obtain less-than-optimal results.

Data Analyses
Current practice:
The ability to analyze card sorting data is a “touchy-feely” qualitative experience that can’t be
described beyond “eyeballing” and “looking for trends.” Eyeballing the data is very tedious,
time-consuming, and idiosyncratic, which results in a procedure or method that is not reliable.
It works well when there are only five participants and a small set of items, but not so well with
30+ participants and a hundred items. While this general method can be useful as an auxiliary
aid, we prefer to begin with the more formal cluster analysis and resulting tree diagram.
Recommendation:
Cluster analysis is a statistical procedure developed to analyze similarities and differences in the
ways people categorize sets of domain items. The results can be used to produce a hierarchical
tree diagram (formally called a dendrogram), an example of which is shown in Figure 1. While
there are a number of cluster algorithms (Romesburg, 1984), we prefer a simple one based on
the frequency with which content items are placed in the same category across all participants
in a card sorting project. Essentially, the tree represents an average of the groups or categories
produced by each of the card sort participants. It works on the principle of the similarity of each
item to every other item, as sorted by the participants.
As shown in Figure 1, the alternate shaded groups represent the highest degree of similarity
(i.e., items in groups of the same shade are more similar than items in different groups). An
advantage of a hierarchical tree is that if larger groups than those appearing in the tree are
desired for a Web site, two adjacent groups can simply be combined, because adjacent groups
are more similar than non-adjacent ones.
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Figure 1. Sample hierarchical tree diagram

Issues Needing Additional Research
There are several other practices that could benefit from additional research. The following
sections present a few practices that are on our agenda.

Sort just a few
Issue:
Most Web sites have sufficient content to produce very long lists for participants to sort. This, in
turn, results in such a long list of domain items that it is questionable to expect participants to
reliably perform the task.
Proposed research:
To shed some light on this issue, Tullis and Wood (2005) reported that useful results can be
obtained by having participants sort a random sample of items, so long as enough participants
are gathered to sufficiently cover the full set of items. We’re interested in pushing the
boundaries of these findings. What if a randomly selected single item is given to thousands of
participants in a closed sort? How might the results differ from those of participants that have
the context of a larger set of items?

Finding vs. sorting
Issue:
There have been some discussions on the Web about whether a sorting task is a sufficiently
close analogue to the typical finding task (when people are browsing the Web) to warrant the
value that many people put on card sorting as a basis for producing an information architecture.
Two obvious differences between the tasks are (a) when browsing the Web users typically have
a need (i.e., a mental description) they’re trying to fill, and they hope to find something on the
Web to fill that need; and (b) participants in a card sorting task have the context of an entire
list of items when considering each one.
Proposed research:
We plan to conduct and compare results of two closed sort studies. One would be a typical
study in which each participant is given a list of items to be sorted into a set of pre-defined
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categories. In the second study, participants would be given the list of categories but only one
of the items for which to choose a category.

Take your time vs. hurry up
Issue:
It’s common for us to observe researchers including phrases such as “take your time and
carefully consider…” in the pre-sorting instructions provided to participants. However, we argue
that users of the Web typically aren’t particularly cautious when browsing, which calls into
question whether encouraging card sorting participants to be cautious is appropriate.
Proposed research:
One recent study we conducted encouraged just the opposite of cautious card sorting. We
encouraged participants to “sort the items reasonably quickly.” Early results indicate that there
isn’t a substantial difference. Furthermore, it’s worth considering that “reasonably quickly” is a
better match for how most people browse and search on Web sites—clicking the first link that
seems like it will yield satisfactory results. We plan to conduct additional studies relevant to this
issue.

Multi-level sorting
Issue:
Given that all but the simplest of information hierarchies consist of more than two levels, it
seems logical to allow participants to sort items into multiple levels. However, a difficulty arises
during analysis. If “eyeball analysis” of single-level sorting is problematic with large numbers,
then adding multiple levels exacerbates the problem. Though cluster analysis can be made to
work with multiple levels, the amount of variation introduced can easily bring out the weakness
of cluster analysis—the fact that it’s essentially an “average.”
Proposed research:
Because of the difficulty with data analysis mentioned previously, we have recommended a
staged approach for obtaining a multi-level architecture. That is, first conduct a typical singlelevel sort, analyze to find a preliminary set of categories, and then use those categories as
items in a second card sorting study. However, many researchers seem to believe it would be
desirable to ask participants to create second level categories as well as first level categories all
in one task. Even though we haven’t yet found solutions to the analysis problems, we plan to
continue to address this issue.

Summary
Given its origin in the investigation of knowledge organization and category structure, the
methodology of card sorting has come a long way in the world of information technology. Card
sorting has been a very useful method for gathering useful information from potential Web site
users related to the most useful information architecture of a Web site and for the organization
of features in an application, whether Web-based or resident on a desktop computer.
Not surprisingly, a set of common practices in conducting card sort studies and analyzing the
resulting data has developed over time. Although the results of these efforts have produced
valuable results on balance, the practices are based more on anecdotal evidence than
systematic research. We discussed what we consider to be the limitations of current practices
and made recommendations based on our own experience (both as users of the methodology
and as vendors of a leading online card sorting tool). We also suggested research studies that
we believe need to be conducted and that we are in the process of conducting.
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