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Usability Analysis Visualization to Improve Communication and Build Trust
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YOUR BACKGROUND IN THIS MATERIAL

We have used Usability Analysis Visualization to analyze usability test data for the last two years. We initially developed the method to improve how we analyze usability data. However, we discovered that it also improved the credibility and communication of usability findings and built trust with the development teams so we have continued to use it and refine it over the last two years.

ABSTRACT

We describe a usability test analysis method that makes development teams more likely to incorporate design recommendations. It accomplishes this by decreasing the time to generate usability findings, improving the communication of usability findings, increasing the credibility of the usability analysis, and building trust with the development team.

INTRODUCTION

Usability practitioners face an all too common challenge convincing development teams to implement the design changes that arise from usability testing. Much of the problem is rooted in how we analyze and deliver usability findings. Specifically:

· We do not deliver test findings quickly enough. Development teams are under constant time and schedule constraints. The longer we take to deliver recommendations, the less likely it is that our recommendations will be implemented.

· We do not communicate usability findings effectively. We do a poor job explaining usability issues to developers and convincing them that the issues are important enough to fix [2].

· Development teams doubt the credibility of usability findings and recommendations. Developers often view usability data with skepticism because, to the unfamiliar eye, we come up with usability findings in a subjective and non-scientific way.

As a result, we spend more time convincing development teams of the credibility and validity of the problems uncovered by usability testing than we do working with development teams to come up with and implement optimal design solutions.

We have developed an analysis method that overcomes these problems. The core of this method is affinity diagramming which we extend beyond data analysis to communicate usability findings and build credibility and trust with the development team. Many usability practitioners have applied affinity diagramming techniques to analyze usability data, drive user interface design, understand user work environments, and gain buy-in of the usability process from development teams [1, 4, 6, 7]. Our method extends these previous applications in the following ways:

· We perform the affinity diagramming analysis while we are running the usability test, enabling us to deliver test findings almost immediately after the final test session.

· We apply specific rules to the spatial placement and visual treatment of individual objects  in the affinity diagram, improving its effectiveness in communicating key usability findings.

· We retain development team involvement in the analysis process; however, we do not involve them in the actual analysis of data. Our method does not build consensus through participation. It builds credibility and trust by educating development teams on exactly how we think about usability.

This paper describes how to use this method with a traditional usability test [3] and illustrates the specific steps in the context of an actual usability test.

METHODOLOGY

Overview

This method is used to analyze the data from a usability test and communicate the findings. We describe the method in the context of traditional usability test methods [2]; however, the method is flexible enough to be applied to different usability methodology such as the RITE method [5]. In the following sections, we describe the steps involved in this method and illustrate the steps within the context of an actual usability test. The usability test evaluated a business intelligence application being developed at Oracle Corp., and focused on the application’s querying functionality.

Materials

This method requires the following:

· Analysis area: a large and accessible wall area or large whiteboard to perform and post the analysis (if a large whiteboard is not available, tape large sheets of paper to the wall). This is the communication medium for the test findings so it is critical that it be co-located with the usability testing location and be easily accessible and available to the development team.

· Post-It( notes

· Pens/Pencils and colored markers (dry erase markers if using a whiteboard)

Before the usability test begins

Post key usability test issues

Before the usability test begins, write up a few short bullet points on the analysis area to highlight key issues to the development team. This serves two purposes: to communicate key information regarding the usability test, and to draw attention to the analysis area. Some examples of key issues might include the product being tested, the types of users being tested, specific design issues that the test will address, or particular behaviors the test is looking to assess. 

Make development team aware of the analysis

Before testing starts, make the development team aware of the analysis area. Inform the team that the usability practitioner will be analyzing the usability test data on the analysis surface after each test session and that this information is open and available for observation and scrutiny. Encourage the development team to pay attention to the analysis area so they can see how the usability test is progressing. Encourage them to give feedback by writing comments on their own Post-It notes and providing these to the usability practitioner. Developers can suggest where to place their Post-It notes on the affinity diagram; however, the usability practitioner holds the final decision on their final location.

CASE STUDY:

We used a wall-sized whiteboard in our usability lab for the affinity diagramming analysis. Before the test started, we wrote the following on the whiteboard: 

Query builder usability test, key issues:

· large dataset interaction with HGrid

· search functionality

· creating multi-step queries from scratch

We informed the development team that during the course of testing, we would be concurrently analyzing the test results on the whiteboard and that it would be a good way to follow along with the progress of the test. During subsequent test sessions, we discovered that we did not have to remind observers to look at the whiteboard analysis because all of the observers were immediately intrigued by the sight of the on-going affinity diagram analysis. We also encouraged developers to provide their feedback on the analysis and to add any observations of their own by noting them on Post-It notes. Developers were very curious about the analysis, but they rarely added to it.

During the usability test – first three participants

Transcribe each observation onto a Post-It note and group them

After completing the first usability test session, transcribe each observation, event, or comment from the usability test onto a Post-It note and identify the participant associated with the observation. Each Post-It note should contain only one observation. See Figure 1. Begin building the diagram by organizing the notes into logical groups. Do not worry too much about the grouping at this point. The main goal of this step is to get all of the observations transferred to Post-It notes and placed on the analysis surface.

Repeat this process after the second and third usability test sessions. If clear groupings begin to emerge, label them to help identification. The groupings do not have to be neat or follow any specific rules yet. 

CASE STUDY:

During each usability test session, we recorded observations with a datalogger tool. After the first test session, we retrieved the test observations from the datalogger and wrote each comment onto a Post-It note. See Figure 2 for an example. Our first participant generated roughly 50 Post-It notes. We have found that a typical participant generates 50 – 150 Post-It notes. After transcribing all of the comments, we placed the Post-It notes on the whiteboard and created initial groupings. Since this was only the first participant, we did not worry about the initial groups and did not label them. We repeated this process after the second and third sessions. After the second session, groupings began to emerge related to confusion with formatting, precedence, defining conditions, rules, and crosstab selection so we tentatively labeled the groups. Several observations did not fit into any of these groupings so we placed them to the side of the whiteboard. Figure 3 illustrates what the whiteboard looked like after two participants. 

Single Observation
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Figure 1. Single Post-It note with observation and participant identification

Actual Post-It Note
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Figure 2. Actual Post-It note with single observation

Groupings after Two Participants
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Figure 3. Initial groupings after two participants with tentative labeling

During the usability test – after three participants

Apply vertical and horizontal rules within each grouping

After three participants, we typically start seeing some stability with the groupings. At this point, apply specific rules to the placement of Post-It notes within each grouping as follows:

· Vertical placement = identical issues. Place Post-It notes describing equivalent observations, issues, etc. for different participants vertically below one other; if the observation/issue is for the same participant, place the Post-It note on top of the other note describing the equivalent issue, slightly offset.

· Horizontal placement = related issues. Place Post-It notes describing observations, issues, etc. that are related, but not the same, horizontally next to each other.

· Label the vertical sub-groupings and the grouping itself. Figure 4 shows what a single group looks like after applying the vertical and horizontal placement rules and adding the labeling.

CASE STUDY:

In our initial groupings after three participants, we had a number of observations related to participants’ difficulties with a user interface control called “HGrid.” We saw three related problems: participants had trouble using the drilling widget; they did not understand how to select things in the HGrid; and they misinterpreted the HGrid search function. Figure 5 illustrates how we represented these issues in the affinity diagram after applying the vertical and horizontal layout rules (note that Figure 5 reflects seven participants). Notice that the drilling widget, “how to select”, and “misinterpret search” issues are each represented vertically and labeled. The group of these together represent “problems interacting with HGrid,” which we label at the top of the group.

Grouping with Spatial Rules
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Figure 4. Grouping with vertical and horizontal rules applied

HGrid Affinity Groupings
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Figure 5. Representing the HGrid issue

During the usability test – the remaining participants

Build, adjust, re-adjust groupings, subgroups and add more visual cues

After each subsequent test session, transcribe the observations to Post-It notes and continue adding to the affinity diagrams, following the rules for vertical and horizontal placement. Do not be reluctant to experiment with different groupings.

As more data is added, the affinity diagramming may reveal interdependencies between issues. Reflect these interdependencies by placing related subgroups near each other, adding visual cues such as outlines around related subgroups and arrows or lines between related subgroups, and varying the size and style of labels to reflect different group levels. Figure 6 illustrates how outlines and labeling reflect related groupings.

CASE STUDY:

We discovered that the HGrid problems were part of a larger issue related to participants’ difficulties with their initial exposure to the tool. The other related problems included: making the wrong initial action; incorrect usage of search tool; trouble moving selected items; misinterpreting selected items on the right side of the page; and being stuck on the first page. Figure 7 illustrates how the affinity diagram reflected these issues. We used all caps labeling within a block outline to indicate the largest scope issue, “Initial Exposure”. We used all caps labeling in a smaller font with only underlining to label the major sub-issues contributing to the “Initial Exposure” problem. Within each sub-issue, we used small caps labeling. The entire “Initial Exposure” grouping was segregated from other large issues with a thick jagged black line.

In addition to the “Initial Exposure” issue, we found the following big picture issues: several of the problems on the first page persisted in subsequent tasks; the Refine Selections functionality caused a lot of difficulty; and the layout function was problematic. Of these, we felt that the most important problem was the participants’ difficulties with the Refine Selections functionality. Figure 8 shows the final affinity diagram. Notice the large size taken up by the Refine Selections grouping.

In other tests, we have used additional visual cues to communicate more information. For example, we have used this method during usability tests that utilized the RITE method [4]. In the RITE method, the design of the product being tested is changed during the course of testing. To reflect the changing state of the design, we used different colored Post-It notes to correspond with design versions. This enabled us to pinpoint issues to the design version. For example, problems that persisted through design iterations were reflected by a list of multi-colored Post-It notes. Conversely, problems that were solved by a design change were represented by only the colors representing the early design iterations.

Groupings and Subgroupings
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Figure 6. Use outlines and labeling to show grouping

Initial Exposure Grouping
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Figure 7. Sub-groupings that make up the Initial Exposure grouping

Final Affinity Diagram
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Figure 8. Final affinity diagram – Refine Selections is the largest issue

Presenting the data

After the data from the final usability test session has been incorporated into the affinity diagram, the analysis is essentially complete. In addition, the main vehicle for presenting the usability findings, the affinity diagram, is complete. All that is left is to generate design recommendations. When presenting the usability findings, the usability practitioner will use the affinity diagram as the primary means to present this information. Issues taking up the largest amount of space are the most pervasive or important issues. To highlight issues that occurred consistently to many participants, point out the vertically “long” issues. To highlight problems that manifested themselves in several related ways, point out the horizontally “wide” groupings. To pull out specific examples or quotes, read from individual Post-It notes.

CASE STUDY:

When we finished adding the data from the last usability session to the affinity diagram, we completed the analysis of the usability test. We spent another day working with the user interface designer to come up with our initial design recommendations. The time to generate the design recommendations was significantly less than normal because after running half of the participants, the ongoing affinity diagram analysis gave us a good indication of the major usability issues. This enabled us to begin considering potential design solutions well before the completion of all the scheduled test sessions. 

Two days after the last test session, we presented the usability findings to the development team. We held the presentation in our usability lab and used the affinity diagramming analysis to present our findings. The affinity diagram is the one shown in Figure 8. We first presented the major, high-level problems: participants had problems when first using the application; the problems in the first page persisted throughout the task set; and the Refine Selections functionality caused a lot of difficulty. Because we believed the Refine Selections issue was the most important problem, we began focusing on that issue. We introduced the issue by stating, “The refine selections functionality was the problematic issue during usability testing. As you can see, it dominates most of the whiteboard.” 

We then discussed each of the smaller issues that contributed to the the Refine Selections problem. For example, one of the biggest problems participants had was the first time they tried to build a “condition”. We pointed to the associated grouping on the whiteboard and noted the “width” of the issue (see Figure 9). We described these problems while pointing out to the specific sub-grouping on the whiteboard: participants did not see the condition function; participants built the condition against the wrong thing; participants needed assists to get to the right condition factor; and participants did not press the “create” button. Within these issues, we noted that the problem with participants building the condition against the wrong factor was particularly pervasive since seven of the participants had this same problem (pointing the vertical “length” of that issue, see Figure 9).

Illustrating a Sub-Issue
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Figure 9. Illustrating the “First Time Condition” sub-issue

We presented the remaining issues in a similar fashion, first describing the big picture issue and then drilling into the sub-issues. We fielded questions from the development team and were pleasantly surprised that all of the questions and discussions focused on the best way to solve these problems, not on questioning whether these problems really existed or whether we had rated the problem severity appropriately.

RESULTS

This method provides four main benefits: it saves time; it improves analysis; it improves the effectiveness of communicating usability findings; and ultimately, it improves the credibility of the findings and builds trust with the development team.

Saves Time

This method substantially decreases the amount of time between the completion of the usability test and the completion of the usability test analysis. The time savings come from performing the analysis concurrently with running the usability test sessions. In addition, since the final affinity diagram is the primary vehicle for presenting the findings, no additional time is needed to generate visual aids. In our experience, we are ready to present usability findings to the development teams within one or two days after running the last test participant.

Improves Analysis

We experienced specific benefits from using the affinity diagramming technique to analyze our raw usability test data.

Affinity diagramming forced us to consider all of the data all of the time. 

When analyzing usability test data, especially observational data, there are natural tendencies to grasp onto early trends, forget events that occurred in earlier sessions, or place disproportionate importance on particularly memorable or interesting events. Because affinity diagramming makes all of the data visible during the entire analysis phase, we were constantly forced to consider all of the data points which enabled us to avoid the tendencies noted above.

The flexibility of Post-It notes and erasable labels encouraged us to experiment and continually reinterpret and refine our findings. 

We found we were not as wedded to initial impressions because it was easy to move objects around to make new interpretations. This also enabled us to experiment with different interpretations of the data, which we believe made our analysis more insightful.

Improves Effectiveness of Communicating Results

The final form of the affinity diagram serves as the main visual aid when we present the usability test results. This has several beneficial impacts on communication effectiveness:

The audience understands more quickly what we’re talking about. 

One of the major strengths of our affinity diagram format is that it visualizes the usability problems in a tangible way. The audience can “see” the usability problems as we describe them. Additionally, our visualization format implies the severity of the usability problem by how much space the problems take up on the affinity diagram. This is particularly helpful when is trying to highlight the most important or pervasive usability issues.

Focuses the audience’s attention on the big picture. 

We find that our typical development team audience focuses too much on local detailed problems and as a result loses focus on the more important global issues. Seeing the affinity diagram keeps their attention at a higher level since the big picture issues are clearly visible and the details are harder to read. Also, the audience can see how detailed problems interrelate with each other to cause bigger issues. This enables them to see how design changes that address global issues can fix several local problems at once.

The audience is less skeptical about our results. 

We often face three common questions when presenting usability findings: 

1. Did that really happen? 

2. Is that really a problem? (questioning severity) 

3. Is that really a valid conclusion? (questioning logic)

Our affinity diagram format preemptively addresses each of these questions. “Did that really happen?” The audience can see every individual observation on the Post-It notes. “Is that really a problem?” Large numbers of Post-It notes describing similar or identical events communicate the severity of a problem clearly and effectively. “Is that a really a valid conclusion?” We show developers, in a graphical way, that we have a systematic approach to identifying problems. The diagram is an educational tool for teaching developers how we think about usability. In our experience, we have found that when we present findings in this manner, we rarely get these types of questions. This makes the discussions during the presentation much more effective because we do not spend the majority of time defending the results. Instead, we spend it discussing how we will fix the problems we’ve identified.

Conclusion: Improved Credibility and Trust

In our view, the greatest benefit of this approach is that it improves the credibility of the usability analysis process and builds trust with the development team. We believe that this gain is a direct outcome of making our analysis visible and open to the development team.

The typical usability testing process is carried out primarily by the usability practitioner. The analysis of raw usability data has especially been limited to the purview of the usability specialist. Development teams are generally unfamiliar with usability methodology and have even less insight into how a usability practitioner turns test observations into usability findings. As a result, development teams come to view the analysis of usability test data as a “black box” process where the usability practitioner performs some sort of magic to come up with the findings. This is a negative perception counter to most development teams’ views that good engineering practice is logical and objective. Couple this perception with the fact that usability practitioners can sometimes appear to have motives and priorities that differ from the development teams and it becomes clear why developers may discredit usability testing findings.

Our method effectively removes the mystery surrounding how we analyze test observations by showing exactly how we synthesize high level findings out of individual test observations. Developers can see the logic behind our findings. The affinity diagrams enable developers to see that the usability analysis is indeed based on a logical approach that generates conclusions based on actual data. The complexity of the affinity diagrams also illustrates the skill level and effort involved in interpreting the large number of individual observations and shaping them into logical relationships.

The issue of trust is a fundamental factor in the relationship between usability practitioners and development teams. In general, usability practitioners will develop trust with a development team over time as the usability practitioner proves that he or she is indeed a positive asset to the team. We discovered a surprising effect that seemed to increase the level of trust from our development team when we used this analysis method. During the test sessions, we noticed developers approached the analysis whiteboard with caution, often asking for permission to view the analysis (even though we repeatedly reminded them to look at and comment on the analysis). Developers were also reluctant to question the findings and logic on the whiteboard, even with our encouragement to do so. We speculate that developers viewed our sharing of the analysis as something akin to sharing our discipline’s secrets. Furthermore, sharing our analysis showed that we had nothing to hide. The intangible effect was that developers treated the analysis and the findings with much more respect and in effect, trusted our judgment even more.
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