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ABSTRACT

Analyzing qualitative data collected in usability studies can be challenging. How can we efficiently organize our
observations to discover usage patterns and build personae? What are the advantages and tradeoffs of different
approaches? This paper describes three methods of organizing usability data based on study complexity and reporting
requirements.

INTRODUCTION

Over the past 10 years, the authors of this paper have collectively conducted more than 150 usability studies.
Currently, amost half of our usability studies collect qualitative datain the field (using contextual inquiry,
ethnographic interviewing, and usability testing techniques), and most of the remaining half are laboratory usability
tests that collect both quantitative and qualitative data.

Usability datais data we can see, hear, or count [1]. Quantitative data—data we can count—is by nature fairly
straightforward to structure and analyze, once the researcher knows what to count. Qualitative data—what we see and
hear—is | ess straightforward, because we translate these observations into text that we must analyze to determine its
meaning.

To continuously improve our processes, the authors regularly review our methodology for conducting studies—or, in
terms of this year’s conference theme, we bridge our culture of practice to upgrade our skills. In arecent review, we
discussed collecting and analyzing qualitative data, to reassess our methods and their appropriate uses. This paper
summarizes the three methods our researchers employ most frequently to structure data for analysis.

BACKGROUND: DATA COLLECTION METHODOLOGY

A key ingredient in structuring collected datafor analysisis how that datais captured in the first place. The authors
have tried various methods of capturing data during interviews and sessions, from handwritten notes to automated
logging tools. Asistrue across the profession, we have had to meet the increasing challenges of faster product cycles
and slimmer budgets. Time pressures have limited our use of recordings to spot-checking where notes are confusing or
scant or raise more questions. Budget pressures have increasingly required assigning a single, senior usability
researcher to studies rather than ateam of two. Therefore, we needed to find ways to strengthen our ability to complete
sessions with a wealth of accessible data ready to structure and analyze.

Even when we can assign two researchers to studies (which, by policy, we do for field studies), we are often carrying
out field research in multiple geographic locations. To conserve travel budget while maintaining rigor, we assign one
lead researcher for all sessions but may choose a second, local staff member for sessionsin each area. This use of
changing note-takers means we need to be extremely organized in our data collection and analysis processes to deliver
high-quality results.
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The primary method we' ve standardized on for data collection is handwriting notes on custom note-taking instruments
we've designed. During the session, these instruments prompt the kinds of observations we need to make and often
shorten what we need to write. After the session, these instruments structure the notes for faster interpretation and
analysis. We have used and refined this method for a decade [2]. Here is an example of atypical script, with guidelines

both for moderation and note-taking:
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The session protocol and note-taking instruments are based on an earlier deliverable, atest plan that provides a
blueprint for the issues we plan to study, the tasks or questions that will collect data about those issues, and scenarios
that will motivate the user to perform the tasks. We continue to refer to this test plan throughout all phases of the study.
We use it as a guide when structuring our data for analysis, converting “the chronological organization of our notes to
atopical organization for our report.” [3] After al, the data we report must answer the design team’ s questions, not

simply describe what users did and said step by step.
Here is an example of two parts of atypical test plan. The first part is the list of issues we plan to study:

Research Goals

The goalz of the [webzite] . com usabiity test are tolearn:

How easily and successfully participants can find mformation that answers ther
[dotnain] questions

Which search and browse tools are of wvalue to participants

Howr eazily participants can wiew the information on-screen
Howr useful participants find hawving roultiple titles together in one collection
Howr eazily participants can download information from [website] . com to their PDA

Howr participants perceive [website] cotn in comparizon to other online [dotmain]

information sites




The second part isa“task matrix” that shows the proposed order of tasks for the study (with estimated durations) and,
more important, the issues we plan to investigate during each task. If the issues that we' ve mapped to tasks overlook a
study goal, we need to revise our tasks to make sure we exploreit. The following is one small part of atask matrix.

Task or Activity Duration | Purpose Issues to Explore

Task 5 Download | 15 mitmates | The administrator asks the 1. WWhat kinds of conterd does the patticipant say would be usefial
[arebsite] contert patticipart to download [website] to download from [website] to his/ther PDA?

to aFDA information to histher PDA. 2. How easily does the paticipant complete the downloading of

cotiterit to the FDAT
3. Ifthe participant iz reluctant to use this feature, why? What are

the batriers?

4. What iz the participart’s opitdon of the cortent as viewed on
the FD AT

5 What would make thiz featiare more ugefial orusable for the
patticipatd?

The study issues are the study goals restated to enable collection of datathat, when analyzed and measured, answers
the design team’ s questions. To ensure that we do not become too focused on the data collection and overlook any of
the design team’ s goal s, we structure and analyze the data collected after the first session or two to make sure it
addresses the goals as well as the specific issues.

A key piece of advice that guides our processis to keep our eye on the “final report” each step of the way. Despite the
data structuring method we ultimately choose, our researchers use a common process for handling the data we collect:

e Discussthe session and summarize it right after it is over, either as astory [4] or on aquestionnaire, asa
“time-deepening strategy.” [5]

e Choose amethod for structuring the data largely based on study complexity. The elements comprising study
complexity include:
- Number of participant groups
- Number of products or user interfaces being studied

- Number of possible “right ways’ to use a product or user interface, or number of pathsto “correct”
information

- Theneed to compare outcomes and opinions among different participant groups or products/user
interfaces

- Tota number of participants
- Levd of detail in the final report

o Createinitial datastructuresto allow easy viewing and analysis by the researchers, with distinctions between
“raw data’ and “interpreted data.”

e Planto create separate data structures for viewing and digestion by decision-makers.

Therest of this paper describes three methods we use for structuring the data we have collected during usability
studies, whether they are field or lab sessions.

METHOD 1: CREATING HIGH-LEVEL SUMMARIES OF INDIVIDUAL USER SESSIONS

Method 1 is best suited for projects with atight timeframe and low budget, afairly small number of participants
(6 to 8), and low-complexity study design. It is suitable for compiling quick results, for writing high-level reports
during rapid-iterative testing sessions, and for creating personae as part of structuring ethnographic data. It also
can serve as the starting point for creating a more detailed report.



One of the benefits of this method is that it can be done between sessions, assuming adequate between-session
time. Another benefit is that, by including proper keywords and protocol page numbersin the high-level
summary, the data can easily be fleshed out for a more detailed report after all sessions are complete.

Example studies using the method

o A field study with 8 users of afantasy football application. The primary goal of this study was to learn how
fantasy football participants use a stat-tracking feature newly packaged with the latest version of afantasy
football application. Participant groups included users of the prior version, users of the new version, and users
of competitor applications unfamiliar with this application. Sessions took place in participants' homes on
game days.

o A usability test with 8 users of aternative homepage headers for a portal website. The goals of this study were
to learn with which version users were most comfortable (and why), including their initial experience, their
reaction to adaptive personalization, and the discoverability and usability of new features. We asked
participants to perform a series of typical portal look-up tasks that would trigger changes to the headers at
different times, and observed whether they noticed the changes.

o A usability test with 8 cell-phone users of two instant-messaging interfaces. The goal of this study wasto
collect user feedback on an instant-messaging application for a cell-phone platform. We asked people to
perform typical IM chat tasks on the cell phone. Participants were screened for technology adoption including
cell phones, IM applications, and mobile data services such as SM S or wireless Web.

Summary of data-organizing method

When we plan a study that fits the profile of low complexity and quick reporting, we schedule 30-45 minutes of
“down time” after each user session (excluding the time needed to get ready for the next session) to capture key
points from the session. Building this time into the schedule enables us to begin writing the report immediately
after the last session is completed and we have debriefed with the client on the focus of the report.

Between user sessions, while events are still fresh in our minds, we capture all high-level “nuggets’ and/or show-
stopping issues. For each finding, we write one or two statements of description and code them by participant and
original note-taking page. For subsequent participant sessions, we annotate our existing list of findings with
additional participant codes and note-taking pages and add new findingsto the list as appropriate.



High-level Participants Page #

findings supporting in
_sudmmary with Finding this finding protocol
:Etoe)(()rri)oilrr:;?rs *  The [X] home page graphics mve the page a cluttered, busy, or Fl, P2, P3, P4, 7
giha “overwhelming” feel. Pd, P8
notes (partial) : :
v Prefers the [Y] home page banner graphic over the [X] banner graphic, | P1, P3, P4, P§ T
but says the other graphics still give the page a busy feel
v Dud MOT notice or wse the new “shortout™ product links feature, P2, P35, P4, P35, 8
Pa, P7
*  Easily used “Shortcut” product links, once shown the new feature Pl, P3, P4, PS5, | 8 14,20

{Except P1 and P2 who DID notice them) and were satisfied with the Pé, PT, P3
mteraction and results.

v P2 did not use the Shortout links, preferning to always search or use the
Product category.

*  Began all three look-up tasks using Search, rather than [product] Fl, P2, P7 14, 20
categonies.

v Pl and P7 also tned the Shortcut links after Search results were
unsatisfactory.

Once all sessions are distilled in thisway, we examine the list for patterns that support observed problems with
the interface and characteristic comments that help us form personae. This master list also gives us a set of talking
points when we debrief with the client before writing the report.

Advantages and tradeoffs

The advantages of this method are that it's quick, it limits reporting to the most salient points—no “fluff”—and
we can begin writing the report immediately after the last session. The tradeoffs are that we must summarize each
session very soon after it is done, while our memories are still fresh, and therefore must build time for this activity
into the session schedule. In addition, if the bulleted text and keywords are insufficient for thoroughly answering
akey question or illuminating a new issue raised by aclient at the debrief meeting, we have to return to our data-
collection notes. However, recording the page numbers where issues occurred helps us find things more quickly.

For rapid-iterative testing, we formalize the bulleted lists into a formal findings list to report quick results. In
studies where more detail is required for archival purposes, we use thislist of findings as a basis for creating a
second data document that captures more detail on participants’ behavior and comments. During this second pass
through the note-taking instruments, we watch for and often discover lower-level nuggets not captured during the
first cycle. In addition, we may find adifferent “dant” on a quick finding already reported, which we can then
clarify. This augmented data document allows us to write a more complete report.




Augmented indi
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findings Even after mouse-over text was provided, some ppts
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12 |P2: This should have a legend for the colors, X
12 FP14: This should have a legend for the colars. It looks -
busy.
12 F3: | like the mouse-overs because | might farget ,
what the colors mean.
12 PE: These mouse-overs would be very nice and handy. .

METHOD 2: CREATING TABLES OF ALL STUDY DATA

Method 2 is best suited to studies that investigate high-level questions or perceptions rather than detailed task
behavior—for example, ethnographic interviews to learn about information needs or exploratory usability testing
of prototypes. Datatables are optimal for studies with fewer than 12 participants in one-hour sessions, although
we have also used them for studies with more participants and/or longer sessions. Because creating the data tables
can take as much time as the sessions did, this method requires at |east aweek in the project schedule for data
analysis and reporting.

Example studies using the method

Ethnographic in-home interviews with 10 people about the information they need to buy a new vehicle. The
goal of the study was to learn what information people collect during the vehicle research and buying process,
how they use the information, their opinions of the information, and barriers to collecting the information
they need. We interviewed participants planning to purchase a new truck, a new car, and a new SUV.

Ethnographic in-office interviews with 9 collegiate athletics directors administrators about their use of an
athletic administration association website. The study sought to understand the administrators' environments,
their typical tasks, and the role of the website in supporting those tasks. The participants included directors
and associate/assistant directors of different-sized athletics programs at institutions belonging to the
association in two geographic areas. The study results helped to inform the redesign of the website.

A laboratory usability test with 18 high-speed Internet users of a prototype video instant-messaging system.
The primary goal of this study was to learn how quickly and easily people could begin using the new video
IM component of their Web email software and how much they enjoyed the capabilities of the new
technology. We observed participants perform typical email and instant-messaging tasks and add video to
their chats. Participant groups included current users of our client’s email package, some non-customers,
some peopl e with instant-messaging experience, and some without.

Summary of data-organizing method

This method of data analysis employs an ordinary word-processing or spreadsheet program to organize the
collected data into data tables. The program’ s Find feature, combined with a disciplined approach to entering
descriptors in raw data cells, enables quick building of summary datafor entry into summary data cells. (Raw
data refers to observations or comments as they were captured on the note-taking forms or recording media.
Summary data refers to the usability researcher’ s interpretations of what the raw data means; for example,
statements about behavior or emerging patterns.)




Datatables are a straightforward but powerful tool for assembling in one place all data on related aspects of a
topic or issue. Each data table focuses on a particular issue in the study. If appropriate, each table can consist of
sections that organize the data by a major participant characteristic such as product experience, membership level,
geographic location, and so on. Each table cell typically maps to a question asked in the session protocol or
observation recorded on the note-taking forms. The itemsin atable may reflect data collected in close proximity
in the protocol or many pages apart. (Of course, even consecutive questions in the protocol might be asked at
different times and the answers jotted down “outside the lines.”)

Datatables easily accommodate raw data, narrative data—including references to photos, video clips, and audio
clipsthat give the product design/development team a sense of “being there” and of the participant’s
personality—and summaries. They are highly readable and easily printed, enabling usability researchers to put
tables or pages side by side for different “views’ of the data and to annotate the pages with data interpretations
and findings.
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Advantages and tradeoffs

Method 2 has the advantage of organizing study datain away that can be easily incorporated into the final results
report, either asindividual tables (or subsets) supporting findings or collectively as an appendix. What’s more, the
data tables can be a convenient, added-value bonus deliverable to product design/development teams eager to
compare this data with the results of other research—for example, to confirm existing personas or to understand
how this qualitative data supports data collected in other activities such as online surveys and focus groups.
Without the data tables, the team would have to review audiotapes or videotapes or decipher the usability
researchers’ notes to get thisinformation.

Disadvantages of the data-tables method used with a word-processing program include limited sorting and
counting functions, as well as no quick mechanism for joining columns from different tables into new viewsto
help answer questions that arise as the data analysis proceeds. However, these drawbacks have minimal effect on
highly qualitative, small-sample usability studies that tend to yield rich textual descriptions aswell as pithy
guotations capturing participants’ insights and opinions. Although a spreadsheet program does provide sorting
and counting functions that are useful in larger studies, moving the data to another program for reporting may be
hampered by the length limits of cells. Using both kinds of programs is sometimes the best solution.

METHOD 3: CREATING A DATABASE FOR DATA ANALYSIS

Method 3 is best suited to studies that investigate a combination of high-level questions or perceptions and
detailed task behavior—for example, studies investigating use of searching or finding information. In addition,
this method iswell suited for studies of 12 or more participants, because larger-size studies often examine
multiple participant groups, and Method 3 enables fast cross-tabulation of participant characteristics with
behavior and opinions.

Even assuming experience with the selected database program, this method requires somewhat more time to build
and populate the database than the total session time. However, as with Method 2, the database can generate
tables that can be inserted into the report with minimal editing. For a study of 18 people in 1-hour sessions, the
time required for data analysis and reporting using Method 3 was about 55 working hours, or 7 to 8 working days.




The database can also serve administrative functions. For example, it can store the participant scheduling, profile,
and contact information that the facilitator refers to when conducting sessions. [6]

Example studies using the method

o Field study with 18 participants of low to medium search skill to explore how they conduct information
lookups on the Web. The study combined contextual inquiry (participants demonstrating their normal search
activities) with field usability testing (studying a common task—searching) to observe when participants
searched versus browsed, which search sites they favored, how they used results, and how much they iterated
their searches. All participants were screened to be non-experts at doing searches. We conducted the sessions
in two geographic areas, and for each group of 9 participants, we screened for gender, income, employment,
and education balance.

o Field study with 10 medical professionalsto explore first impressions, ease of use, and perceived usefulness
of amedical information website (with the same protocol to be reused in iterative testing). The study
combined contextual inquiry with field usability testing to observe how easily participants used the website to
answer their own medical questions and download topics to their PDA. Participant groups included regular
physicians, residents, nurse practitioners, and students.

e Laboratory test with 10 participants to explore ease of use and understanding of a product-search sorting tool.
Thislab study explored participants perceptions of the purpose and correct use of the tool. Participants were
screened for familiarity with the electronic product that populated the database for the prototype tool.

e Laboratory test with 18 participants to explore noticeability and ease of use of product-search narrowing
tools. Two participant groups were represented, those who were aready registered to use the website and
those who had not registered but were users of the site. Presentation of three search-narrowing tools was
counterbalanced within these two groups.

Summary of data-organizing method

Method 3 employs a database program to store and assist the analysis of the data collected by the usability
researcher. The authors use arelational database program that allows free-form text entry and on-the-fly field
creation. The researcher creates multiple forms or views within the database to hold and organize the data. If a
study issimilar to aprior study, some reuse of the forms and views is possible.

Generally, thefirst form is a data-entry repository for all session activity, with fairly large fields for task behavior,
comments, additional observations, and some summarization. Each record reflects one participant session. We
create separate forms for the profile data and questionnaire data collected for each participant. If an organization
has junior team members or support staff, you can enlist them to enter this more straightforward data.

Secondary relational databases enable analysis of records within records. For example, we used secondary
databases to summarize search tasks per participant and iterations of search tasks.
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The researcher analyzes the data by hypothesizing possible trends or patterns, creating views showing different
combinations of fields, and querying the database to see what emerges. As needed, the researcher creates new
fields that encode and summarize the patterns observed. For example, if anywhere in the session a participant says
she would “bail out” in some way—that is, give up on atask or leave a site—we create a special field to indicate
the participant made that comment and when she said it. It'simportant at this step to exert discipline in coding so
that we can perform athorough yet fair analysis. The researcher continues this process, mining the data for as
many insights astime allows.
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Advantages and tradeoffs

Advantages of this method are that it moves al of the data into a structure where we can continue exploring
relationshi ps between participant characteristics and behavior, behavior from one task to another, and opinions
and behavior. The data can be exported easily to a spreadsheet program for further analysis. Having the data
structured this way also enables faster response when the devel opment team ingests the initial results and raises
additional questions the data might answer.

The primary disadvantage of this method is the “tool training time” to create views and relational databases.
Searching acrossfields is also limited with the tool we use. However, it isfairly painless to enter the data into
word-processing tables first and then import it into a database, thus creating a “flat-file database” where al fields
can be searched at once. Some database tools also allow searching in all fields.

CONCLUSIONS

Additional methods exist that take the qualitative data structured using the methods in this paper and creating
more visual outputs for analysis, including flow charting and affinity diagramming. These methods may add to
the time investment of analysis and reporting; their likelihood of increasing the quality of decision-making and
reaching audiences who prefer visual or quickly digested outputs must be weighed against the additional time
they add to the schedule.

In the business of product development, time is opportunity, and balancing the time required to analyze
qualitative usability data with the need to release a product or website soon calls for using the appropriate data
structuring method. Complex studies with complex questions benefit from the time required to structure
qualitative datain the most flexible way possible—a database, where the questions asked can change as the
analysis progresses. Less complex usability studies with more straightforward data can take advantage of the
time-savings of flat-file tabulations (using word-processing programs), or even of pencil-and-paper summaries
after each sessions.
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