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Executive Summary

Group 11 has 25 years of cumulative professional experience across the fields of consulting, enterprise software support, computer programming, systems integration, teaching, and AI research. We have degrees in computer science, information systems and communication design, and foreign-language studies. We bring a wide variety of skills, perspectives, and cultural backgrounds to our analysis of the PalmPilot.

A great deal of the evidence from our usability methods illustrated difficulties related to the process of scheduling. In this redesign document, we propose to make scheduling tasks easier by clarifying the sequence of steps, increasing the visibility of the internal system
status, adding on-screen help, and putting the user in control of her interaction with the system.

We have provided several related design changes to the Date Book application. One of these is to unify the various existing ways of creating events, making it easier for both experienced and novice users. We also found numerous heuristic violations in the process of setting the time-of-day for a particular event and propose a suite of design changes to facilitate this process. In addition, we noticed during our contextual inquiry a need for the ability to view weekly recurring appointments, and have extended the Date Book to provide that functionality.

These and other design ideas are discussed in the pages that follow. We present our design changes in the form of a scenario, followed by a retrospective on the various methods that inspired this redesign. Our appendices contain further detail about the design changes and the data that motivated them.

We look forward to working with your development team on this and future iterations of the PalmPilot.

Our Design

High-level discussion of Ideas

[image: image1.emf]Through interactions with large amounts of data, our group came up with many PalmPilot re-design ideas.  We created an affinity diagram that included UARs from Heuristic Evaluation, Cognitive Walkthrough, and Think-Aloud data, supplemented with concepts and breakdowns from Contextual Inquiry.  The data suggested such categories as labeling, feedback, help, security, inconsistencies, and missing functionality.  Within the categories, we saw that most of our data was related to the process of scheduling an event.  Tying this to our design ideas and vision from the Contextual Design phase, we decided to focus on the biggest problem areas within the Date Book application.  In addition, some of our ideas (such as adding a cancel button to the Welcome screen) addressed problems that were of high enough severity that we felt compelled to add these to our re-design.  

As our redesign addresses an entire interaction process, we thought it would help to introduce Cadence and explain her interactions with our redesigned Date Book.

Specifics Problems, Evidence, Solution, and Trade-offs

Background:

Cadence is an associate professor at CMU who has been trying to find a good way of keeping track of her busy schedule while she’s on the go. Today is her birthday (January 6th, 2005) and her sister has given her a new PalmPilot. Cadence is thrilled with the gift and brings it to work so she can give it a try. 

The first thing she wants to enter is the birthday dinner that her coworkers are having for her this evening at 7 pm.

 Note: we assume Cadence has already gone through the initial setup and is fairly comfortable with graffiti.

Step 1:
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Cadence turns on her new PalmPilot and looks at the icons on her screen. She decides to try the Welcome application, since it looks like it may be helpful.

Design Change 1:

The “Prefs” label is now “System Prefs” so that Cadence won’t misunderstand the label and believe it has to do with a specific application. From our think-aloud study we found that a user had trouble understanding that Prefs referred to the overall system preferences. We changed the labeling across multiple preferences screens for consistency.

Step 2:
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When she sees the Setup screen, however, she realizes she’s been here before and it will not help her. She sees the cancel button but then notices the button that looks like a calendar with the time on it and decides to try it.

Design Change 2:

We have added a Cancel button so that Cadence can exit the setup sequence easily when she realizes that this is not the application she wants. Our heuristic evaluation showed that this application violates the User Control and Freedom heuristic, and our think-aloud study showed us that getting stuck in this sequence and being unable to exit is extremely frustrating. We have also enabled the physical buttons so Cadence can also use these to move to another application.
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Step 3:

She’s glad that she has found the calendar and sees that there is an icon for a menu. Since she is new to the application she decides to explore and look at the menu, so she taps on the menu icon.

Design Change 3:

We added a menu icon on the upper-left corner of the screen so that Cadence will recognize that an application menu is always available. Our heuristic evaluations revealed that the menu violates the Visibility of System Status heuristic by not displaying both methods of accessing the menu clearly.

Design Change 4:

We decided to animate the appearance of the menu so that Cadence won’t be jarred by the sudden appearance of the menu, based on data from our heuristic evaluation. The animation will be slow enough for Cadence to perceive it as a smooth transition and fast enough not to interfere with her next action.

Step 4:
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She looks through the menu and notices that there is a help option. She doesn’t feel that she needs help yet but is reassured that it is there to guide her when she needs it. She closes the menu by tapping outside of it.

Design Change 5:

We added a Help option to the menu bar so that help is available in a consistent way across applications. This is primarily from heuristic evaluation violations of the Help and Documentation heuristic, and also supported by needs identified through the CI.
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Step 5:

Cadence wants to set her dinner for 7 pm but she does not see 7 on the screen, so she scrolls down until she sees 7:00, taps beside it, and then taps New.

Design Change 6:

We added a scrollbar to the right side of the daily view so that Cadence can view any part of her day without having to create a new event. Our think-aloud study and heuristic evaluation showed that users want access to view their whole day.

Design Change 7:

We changed the Details button label to Edit. Our heuristic evaluation and cognitive walkthrough data showed that users had trouble identifying the Details button as the correct way to view the additional information about an event.

Design Change 8:

We dim and disable the Edit button when no event is selected to prevent the error message that the system shows when the user clicks the Edit button and no event is selected. This change is motivated from heuristic evaluation and think-aloud data. 

Step 6: 
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When she taps on New, she sees the Event Details screen. She sees Subject and wants to fill in something descriptive that will remind her about the event. She decides to name it “Birthday dinner with coworkers” and enters it in. 

She then sees that the start time is correct but knows that dinner will take at least two hours, so she taps in the Time field to set the end time.

Design Change 9:

We changed the flow of creating an event by showing the Event Details screen instead of showing the Set Time screen when creating a new event. This radical change was inspired by our data showing that having different screens for setting different aspects of an event is confusing and could lead the user to duplicate work. 

Design Change 10:

The nearest time to the cursor is filled in as the start time when the user taps New. Our cognitive walkthrough showed that when a user taps a text field and then New, the time that they had selected is lost.

Design Change 11:

We added an area to edit the subject of the event so that Cadence can see and edit all of the information about an event in one place. This change is motivated by overall difficulties that our think-aloud user faced when creating and modifying events. We propose testing this change with a Think-Aloud study, during which we would observe users with the old and new versions of this screen and the entire event-creation process.

Step 7:
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Cadence wants to set the end time to 9 pm, so she taps the 8 in the End Time text field. 
Design Change 12:

We changed the name of this screen to Set Event Time in order to contribute to Cadence’s mental model that she is working on the time for a particular event, based on our cognitive walkthrough data showing that the label does not reflect that the user is setting the time for a new event. This change reinforces the event flow created in Design Change 9.

Design Change 13:

We have highlighted the active part of the time so that Cadence will know what she is editing. Our cognitive walkthrough and think aloud data suggest that there is not adequate feedback on these fields.
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Step 8:

She then taps the up arrow next to the field, which sets the end time to 9 pm. Now that she has the right time, she taps OK to save her changes.

Design Change 14: 

We added up and down arrows that allow Cadence to increment and decrement her selection, in order to specify exact time. Data from heuristic evaluations revealed that the previous Set Time screen violated the User Control and Freedom heuristic by forcing users to specify time in five-minute intervals. 

To further increase Cadence’s options for entering time data, we changed the interaction – we allow her to use graffiti or the on-screen keypad in addition to using the up and down arrows.  She can also tab between fields by using the left and right arrow keys shown on the number pad. 

Step 9:

[image: image10.png]Set Event Time [i]
Start Time:
7:00 pm
End Time:
I ’:l]l] pmn -~




Cadence looks over her event and notices the Alarm check box. She decides it’s probably a good idea to set an alarm for 15 minutes before the dinner so she isn’t late. She taps the checkbox and changes the minute value from 5 to 15, then taps OK.

Comment:

After setting the time, the user returns to the Event Details screen that has the Alarm option. It is obvious to Cadence that she can set an alarm for her event here and she doesn’t have to hunt for the option from the main calendar view – a task that was prohibitively difficult and frustrating for our think-aloud user.
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Step 10: 
Cadence double-checks that her event has been set correctly. Excited by the ease of using the palm, Cadence decides to enter all her classes and other weekly meetings for the spring semester into the calendar. 

Forrest is a graduate student who will be working with Cadence this semester. During their start-of-semester meeting, Cadence wants to schedule weekly meetings with Forrest. She taps the weekly recurring event icon and sees her recurring events. 

Design Change 15: 

We have added an additional view in the calendar that shows only the weekly recurring meetings. We saw a need for this in our CI data because the user created a separate calendar with only the weekly recurring meetings. We added an icon for the weekly recurring view from all calendar views.

Step 11:
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Cadence looks at her schedule and is able to find a convenient time to meet. She sets up a weekly meeting with Forrest and they all live happily ever after.

Future Possible Directions

The redesigns above were filtered from an extensive list that included many ideas that were out of scope in our calendar focus.  Some of these ideas came directly from empirical and analytical data.  Others were inspired by data but would require formal exploration before proposing.  Some of our ideas include:  

· Adding Oracle Calendar application to Palm

· Integrating PalmPilot with Mac and iCal

· Creating an interactive training application for the PalmPilot

· Designing add-on applications that use: beaming applications, music, pictures, and phone

· Adding fun aspects to promote positive user experiences and encourage people to take it with them more often

Because the data represented only a sample of the total data our group wished to gather, our team came up with several other ideas that didn’t come directly from data. One example the team felt strongly about was re-designing the “All Day” and “No Time” functions – we later found both to violate the Match between the System and Real World and Consistency and Standards heuristics.  Since our analysis didn’t cover the complete functionality of the Date Book application, we would like to do further evaluation.

Methodology Retrospective

Contextual Inquiry / Contextual Design 

Contextual Inquiry and Design are methods that help overcome the challenges faced during requirements gathering, fitting a new system of work into the user’s everyday life. They provide rich data from which requirements can be generated and validated.

The process of critiquing a CI was helpful in understanding the dos and don’ts of the Contextual Inquiry process. From watching an interviewer, we realized how easy it was to fall into the traps of leading, interrupting, etc. In addition we found it difficult to come up with alternative questions. We learned how important it is to practice before conducting CIs. 

During the Contextual Design phase, each line of the transcript was examined in much detail, and it was tough to get a consensus on which model was affected by each event. Once built, the models were a good reflection of the tasks, activities and environment of the user. The breakdowns in the CD models gave us an opportunity to redesign the problematic work-flow. The process of coming together and creating a vision from our data also made the data more tangible and useful. However, we feel that having more users would have been more beneficial. 

By starting with affinity diagramming, we were able to begin the semester by brainstorming different ideas and aspects relating to the Palm. We were able to develop a shared understanding of the product and possible ideas for redesign. It also gave us the opportunity to explore what can and cannot be determined from a CI, and was a good opportunity to break the ice in our group.  This experience with CI/ CD gave us experience with the level of detail and attention necessary for performing HCI work in the field. 

Watching the user doing their work is a great way to understand the structure of user tasks and minor details that go into making the task complete. Contextual Design helps extract meaningful patterns out of rich data. It is helpful, as shown by the CD method, not only to know the exact work-flow of the user, but to also understand the cultural and physical context in which she is working. 

We feel that CI/ CD can help designers envision the impact of the new system on the user’s work flow. By inserting the new system into the CD models, the designers can see where the new system would support the users work flow and where it would conflict with their environment. CI/ CD may show that the proposed solution does not adequately address the user’s needs.

However, CI / CD are expensive methods and very labor intensive. CI generates an enormous amount of data, and an interdisciplinary team of experienced analysts and designers is required to construct models from this data. We believe that, even for experts, doing these methods correctly can be extremely difficult and time consuming.  Since systems are not usually built for just one person, CIs should be conducted on multiple users, which again adds to the expense of this method. 

Heuristic Evaluation   

When we started with Heuristic Evaluation, it took some time and practice to separate ourselves from the system and to only evaluate in terms of the heuristics. Experienced PalmPilot users in the group found it difficult to apply the mantra “the user is not like me” because previous experience made it difficult to see problems that new users may encounter. We found HE to be a very useful exercise in terms of getting into the role of the evaluator.

We were surprised to find that very few of our UARs overlapped. Since so much of the system was open to exploration, everyone ended up focusing on different things. Several of us felt that exploring a large system randomly was a bit too unstructured, and it would have been nice to have more of a focus. In order to find a more significant percentage of the usability problems, it would have been beneficial either to have more evaluators or to concentrate on a smaller area of the interface.

HE is useful for identifying lots of usability problems quickly, which seems to be invaluable to finding usability problems that may be out of scope for a typical user. As a discount usability method, it is relatively quick and easy to perform and does not require users, so it is a very accessible method that can be used in a wide variety of situations. The HE allows evaluators to look at things out of context without going into large amounts of detail. 

Evaluation of a product is based on an objective set of criteria, enabling the evaluators to criticize the product without risk of offending the system designers.  Submitting good aspects allows evaluators to recommend which aspects of the system should not be changed.

Since HE is undirected, the evaluator may miss important usability problems simply by not encountering specific parts of the system. Previous experience or expectations could influence an evaluator into exploring different areas of the system.  The need for many evaluators is another drawback, since each one must be educated on how to perform a heuristic evaluation. Lastly, system designers may need outside evaluators in order to get an unbiased perspective.

Cognitive Walkthrough 

Our experiences with Cognitive Walkthrough helped us focus and analyze a specific sequence of steps on the PalmPilot.  Until that point, we had not looked deeply at one specific area, but instead looked at the interface as a whole (in Heuristic Evaluation) and found more general problems.  

As we began, we realized that each group member interpreted the four primary CW questions differently.  We discussed the differences between the questions, and finally wrote the following list on the board.  Re-writing the questions helped us agree on the answers to each question.  

1) Goals – does the user have a goal to get to the next step?

2) Visibility – Can the user physically see the next step (perception)? Recognize it (as a button, checkbox, etc)

3) Comprehension – does the user associate the correct action with their goals? 

4) Feedback – did they get to right places? Can they recognize where they are and realize they made the right decision?

The CW reveals problems more related to the perceptual and cognitive processes of the user at each step of their tasks.  As an example, in the set-time field, there is no affordance for selecting the end-time field. No one found this problem in HE, but in CW and TA, which rely more on sequential activities, this problem was very obvious.  When building a system to be used by a specific user group, the developers would want to make sure that the most common tasks were tested in such a way that the most significant (highest impact and frequency) usability problems were found.  Because CW requires us to choose a black or white answer, it forced us to approach each question from multiple angles. 

In order to get the breadth of data that we found in other methods, such as Heuristic Evaluation, we would have to do many more Cognitive Walkthroughs which would be a lot more expensive.  We agree that the quantity of UARs generated by a method is not the only criterion by which we judge the usefulness of that method.  However, some group members felt that the problems we discovered did not seem worth the time it took to agree on answers.  On the other hand, we can see cases where Cognitive Walkthroughs done for primary functions can be useful.  CW also presents an opportunity for bias by allowing either yes or no answers for each question, as long as an explanation can be constructed.  Because of this bias, it seems important to invite outside evaluators to assist with CW instead of leaving it up to the design team.  

Think-Aloud    

Think-aloud was our favorite method because our data seemed more concrete and credible. It gives very rich data on a user’s experience with an interface because the user is asked speak their thoughts out loud while they are trying to perform a given task.

We found it refreshing to move from analytical to empirical methods. However, one problem we encountered was converting the rich TA data into concrete UARs. The most difficult part for us was deciding which events should be classified as critical events, because we weren’t involved in deciding the criteria. In the future we understand that a design team would decide the criteria that meet the needs for their project. Within our group different evaluators did not always agree on which actions were critical, even after discussing certain examples at length.

It was also interesting when the think-aloud data actually confirmed some problems (and good aspects) we found in our cognitive walkthroughs and heuristic evaluations. For example, our heuristic evaluation correctly predicted users would find the physical calendar button easy to find and would get trapped in the Welcome Sequence. 

Of the methods we used, think-aloud seemed to be the best way to find out what users will really experience with a system. This method is a better way of getting empirical user data than trying to predict problems as is done in HE and CW. Think-aloud also seems very accessible since, once you have the setup, the actual think-aloud does not typically take very long and seems relatively straightforward to perform. 

In addition we envision clients to be much more receptive to think-aloud data since the videos and transcripts adds credibility to UARs. Recommendations to the client are even more compelling when backed by multiple think-aloud studies.

On the other hand, there is a lot of overhead required in TA – the script has to be written and practiced, the technology has to be in place, and the users have to be recruited. Also, since every user is different, it seems like a lot of TAs should be done in order to capture the experiences of different types of users. Because of the overhead and the number of users needed, think-alouds can become extremely expensive. 

Design Re-labeling 

The re-labeling method forces the design team to step out of the confines of previous ideas and to think of the interface in a completely new way.  When we experimented with the method in class, we worked with a battery-powered lint removal device.  Our ideas ranged from using light to project information on a ceiling, to selecting input types and problems by turning a dial.  Perhaps because of the shape of the item, we expanded our ideas of what a PalmPilot was by including other technologies like mobile phones.  Unfortunately, we did not include any of the ideas generated in this session into our redesign because of the lack of supporting data. 

This method is useful to open up redesign ideas into new areas.  By removing the physical limitations of the actual device being redesigned, the team is able to completely rethink implementation of the fundamental requirements.  Perhaps the most useful aspect of this method is the cost.  Re-labeling exercises require very little training, time, and resources so the trade-offs are virtually insignificant.

The process of using the new object to generate ideas by definition removes the team from the data.  The ideas generated, therefore, are not necessarily supported by the data collected and seem less credible.  As the ideas are formed from other products, it is more difficult to apply the ideas back into the constraints of development.

Brief Comparison

Overall, in CI and TA, where we had to work with actual user data, results felt much more real. However, it was also more difficult to work with very rich user data and abstract useful aspects out of it.  HE and CW were more straightforward techniques where we were trying to predict what problems the users may have by applying highly validated analytical techniques. Compared to the other methods, design re-labeling seemed less grounded in data. This is both its strongest and weakest point. However, it would have been interesting to do this method earlier, perhaps right after CI, and keep those ideas in mind during the rest of the analysis phase.

No matter which method we used, it was extremely helpful to refer back to the data during our redesign. 
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This is a comparison of how much influence each method had over our final redesign.

However, this is not a strict representation of which method was more useful than others as we feel that number of UARs/ breakdowns isn’t the only determining factor of method usefulness.

Appendix Summary

· A - Overall chart:  Chart with DC#, DC Name, Method Names, UARs  

· B - Specific Re-designs (we all need to finish these)

· C - Group Heuristic Evaluation Summary (spreadsheet)

· D - Individual Heuristic Evaluations UARs

· E - Group Cognitive Walkthrough Summary 

· F - Individual Cognitive Walkthrough UARs

· G - Group Think Aloud Summary  (spreadsheet)

· H - Individual Think Aloud UARs
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