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by Small Groups: Usability Study

Abstract

This Experience Report describes the challenges of
evaluating the usability of a Web-based collaborative
health insurance benefits planning application. The
application was created by researchers at the National
Institutes of Health and the University of Michigan.
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Introduction

A software application originally designed for in-person
group decision-making was redesigned as a Web
application to broaden its use in research and practical
applications. Funded by the National Institutes of


http://www.teced.com/index.html

Health, CHAT (Choosing HealthPlans All Together) was
created to address the problems of conflicting priorities
and limited resources in designing health insurance.
The application presents choices in a graphical format,
providing the “big picture” of value and tradeoffs [2, 3,
4]. CHAT is copyrighted by the Board of Regents of the
University of Michigan.

The original CHAT design relied on a human-facilitated
setting. In that context, groups of about 9 to 12 people
meet in the same room, using laptops to read about
benefits and make choices. Descriptions are written for
comprehension at the sixth grade reading level. The
group facilitator ensures that all participants have a fair
opportunity to express their health care priorities as
input to the decision-making process.

As designed for the Web, CHAT retained similar
features, although modified somewhat for Web
presentation:

= CHAT presents a circular board divided into as
many as 17 benefit areas (see Figure 1).

=  CHAT participants are given 50 or 100 “markers” to
spend, which allows them to choose a subset of the
benefit options.

= Participants must read about the levels of coverage
available and weigh various tradeoffs, such as more or
less convenience, flexibility of services, and cost
sharing, as they consider benefit options.

= Participants view randomly presented “health
events” depicting potential illnesses and accidents that

could befall them. These events explain the
consequences of participants’ coverage decisions.

= Instead of reaching consensus through a process of
human-facilitated negotiation and compromise,
participants are encouraged through the user interface
to visit a “discussion board” space and share their
thoughts.

The CHAT creators wanted to ensure that the Web
version of CHAT did not pose barriers to group
discussion and to learning about benefit tradeoffs. They
engaged Tec-Ed to conduct usability testing of the Web
version of CHAT. The findings from this usability test
confirmed that improvements were needed, and two
cycles of software changes and usability testing
followed.

Application Structure

CHAT guides individuals through the process of
selecting health benefit options for themselves and
then, working with a group of 10 to 12 people, creating
a health benefit plan for a larger group. The experience
consists of four “rounds” of activity:

= Round 1: Create an individual health plan.

= Round 2: View consensus of individual health
plans, and nominate changes for the group plan, giving
reasons and comments.

= Round 3: View consensus based on previous
round, and finalize a group plan.

= Round 4: Create an individual health plan again.
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Figure 1. CHAT board

The Web version of CHAT required reprogramming the
application using a combination of Shockwave
components and HTML pages. This platform simplified
interaction with the CHAT board, but introduced
challenges in integrating instructional information.

Challenges in Designing the Usability Test
Usability testing of CHAT required evaluation of not
only individual success but also group interaction.
Groups needed to have at least nine members for
meaningful results from one round to the next. The risk
of attrition between rounds required consideration of
how many people to recruit and the incentive for
participation.
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Usability test participants needed to represent diversity
in age, gender, race, employment, income level,
education, and computer and Web experience. Persons
with the lowest computer skill level were of greatest
concern to the CHAT creators. However, persons with
less than a year of computer experience or who were
new to the Web were excluded.

All of these challenges suggested designing a very large
usability study to observe multiple groups and account
for attrition. However, we also wanted to complete the
study within a reasonable timeframe and budget.



To balance data collection needs with budget and
schedule, we designed a study with the following
parameters:

= 27 participants were recruited, diverse in age,
gender, employment, income, and education.

= Participants were divided into 3 groups of 9 people
each. Groups were balanced for age, gender, and
income.

= To provide incentive for completing all rounds, the
honoraria were given in two installments, a smaller one
after Round 1 and a larger one after Round 4.

=  We were selective about which sessions required
in-person observation in the usability lab: all Round 1
sessions, half of the Round 2 and 3 sessions (making
sure to observe each participant once), and none of the
Round 4 sessions, which were identical to Round 1.

=  For unobserved sessions, participants worked
independently and responded to follow-up questions
either at the beginning of their next round or by email.

= The user researcher observing the sessions also
fulfilled the role of "CHAT administrator,” sending
invitation and reminder emails when rounds were
beginning or about to end, and providing “tech support
by phone if participants had difficulty accessing CHAT
from home.

”

= The CHAT exercise took place within a one-month
period. Without the need for observation, the normal
CHAT experience can be completed in less time.

Methodology for Group Process

For this iterative testing of a group decision-making
application to collect useful data, we needed to make
some methodology adaptations.

Balancing Data Collection with Session Continuation

In usability testing of CHAT, we needed to learn where
participants were having difficulty, but we also needed
them to continue meaningful participation from one
round to the next. Compared to a usability test where a
session may end in failure, in this study it was more
important to note the failure but then provide
remediation so that the participant could continue
functioning as a group member.

Problems with Lack of Noticeability

Important usability metrics for CHAT were whether
participants understood the tradeoffs they were making
and whether participants made the selections they
intended. In-person observation and use of think-aloud
protocol were critical for these assessments. Because
onscreen reading determined participants’ level of
understanding, we observed how much they read,
skimmed, skipped, and missed.

In the initial CHAT design, several design elements
caused participants to make unintended selections.
Participants needed to click on a label to read about a
benefit selection, but the label did not look clickable.
Instead, participants clicked on the circular board itself,
which allowed reading but also selected the benefit.

In some cases, participants noticed these selections on
their own, or noticed with a mild hint. In other cases,
participants did not recognize that display of black
markers meant a benefit was selected. After confirming



the participant was “stuck,” the user researcher started
hinting how to use CHAT. Hinting and remediation
ensured that each user confirmed their selections
matched their decisions. The researcher noted
whenever a participant required remediation and what
information had been lacking.

Thus, careful tracking of steps taken, information read,
“wrong turns” made, administrator hinting, and
instructional explanations to the participant were key
components of the data collection. The hints and
instructional explanations became input to designing
better instruction for CHAT in the next version.

Selection Problems Masked Group Discussion Problems
Two important aspects of the group decision-making
process in CHAT were the task of “nominating” benefits
in Round 2 and use of the discussion area in all rounds.
The discussion area was the forum for nominating and
negotiating selections for the group plan. Participants
needed to engage comfortably in computer-mediated
discussion with people they did not know.

In the first cycle of testing, a usability problem
prevented participants from seeing a benefit description
once they began the nomination process. This usability
problem, and the problem with unintentional benefit
selection, masked problems with the discussion process
itself. The discussion area problems did not emerge
fully until the third cycle of usability testing.

Unobserved Sessions: Computer Skill Issues

Originally the plan was to select participants for
observation in Round 2 based on even distribution of
key characteristics. However, participants with weaker
computer skills were at risk of dropping out of the

study if chosen to complete Round 2 on their own. We
chose to observe those participants in Round 2, and the
participants with stronger computer skills completed
Round 2 on their own and were observed in Round 3.

Post-round questionnaires for all participants provided
additional detail, and analysis of logfiles containing
Round 2 nominations, Round 3 rankings, and discussion
comments provided additional insight. Selections
inconsistent with participants’ stated opinions (collected
during observations and found in discussion comments)
indicated potential usability problems.

For the unobserved Round 4 activity, we analyzed
benefit selections, discussion comments, and final-
questionnaire data to assess difficulty with that round.
We also followed up with some participants by email
and phone.

Iterative Changes and Testing

The user researcher’s report prioritized the problem
findings with CHAT, and the development group
organized the findings onto a spreadsheet with
implementation suggestions (see Figure 2).
Stakeholders met to discuss and agree on priorities and
implementation. Stakeholders also supported
conducting another cycle of usability testing. The
second round found additional issues, and we repeated
the process of addressing high-priority issues and
testing one more time.

The user researcher revised the CHAT online help for
the second cycle of usability testing, while the CHAT
developers added onscreen instructions. For the third
cycle of testing, the user researcher revised the
onscreen instructions based on usability feedback.
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Figure 2. Usability results action spreadsheet

The second and third cycles of usability testing used the
same protocol but were conducted on a smaller scale.
Six people were recruited for each cycle. To create
groups of 9 to 15 people, we added stakeholders and
the user researcher to the group. The user researcher
observed all participant sessions for Rounds 1, 2, and
3. Participants completed Round 4 independently.

Each cycle of usability testing validated improvements
made, confirmed improvements still needed that had
been deferred, and identified new issues. By the third
cycle, with earlier issues resolved, the discussion area
emerged as an area requiring design improvements to
facilitate the group decision-making process and to
improve social presence. Improvements included
inserting benefit level context in discussion comments,
simplifying discussion threads, and adding a place for a
customized group description. Discussion using other
media remains a future area for study to evaluate the
effect on social presence and establishment of trust [1].
The final, improved version of the Web-based version of
CHAT is now ready for use by employers, researchers,
insurance companies, community-based and health
care organizations, and policy makers.
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