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Introduction

Seeking standardization with other email systems on campus and university system, the University Of Maryland School Of Pharmacy is beginning a planned migration of its faculty and staff to an Outlook/Exchange environment. The choice to migrate to the new environment was made to provide users with greater ability to schedule appointments and contact other individuals throughout the University of Maryland Baltimore campus.  Like most of the professional schools that make up the UMB campus, the School of Pharmacy has operated its own email system.  The arrangement of separate email systems throughout the campus has made it nearly impossible to schedule appointments with individuals outside of each respective professional school or the campus administration.  The planned migration is an effort to provide faculty and staff on campus with greater access to scheduling tools that comes with a unified campus system.   

To better understand the interface details present within the Outlook/Exchange environment, I conducted both a quantitative and qualitative study of making an appointment.  The quantitative study was conducted using the GOMS Keystroke Level Model to define the efficiency of making an appointment with outlook.  Additionally, a heuristic analysis of the interface and interaction design was used to qualitatively define the usability of the overall system.  Based on both evaluations, I have proposed two alternative interfaces that provide users with the same functionality of the original interface in a more efficient and usable manner.

GOMS Keystroke Analysis Discussion

While Outlook is a common email client used in home and business environments, the task analyzed was done within the context of a business environment.  Specifically, the tasks used within this analysis were done in an environment using an exchange server and active directory network, only present within a business environment.  Since this task is done within a specific networked environment, certain affordances are made that would not be found in uses of Outlook.  The primary benefit of this environment is the ability to search another individual’s schedule to determine scheduling conflicts when requesting appointments. However, this is not the only benefit experienced in this environment.  Since computers on-site are within a recognized domain, users do not need to log into Outlook separately.  Their authentication information is passed from their initial sign on to the network.  An individual within this system does not need separate accounts to sign onto the network and to access email.  The combination of accounts eliminates the need for individuals to log into the Outlook client each time the application is launched. The elimination of this step has prompted the GOMS keystroke analysis to begin after the Outlook application has been successfully launched.
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Figure 1:: Process Used for GOMS Analysis

Based on the detailed GOMS keystroke analysis used in this task (Figure 1) and the GOMS calculations defined by Raskin, it would take a user to over 2 minutes to make a simple appointment with one other individual.  The heuristic analysis will reveal that this is a combination of providing users with different types of labels and options and modes to allow the creation of a new appointment.   

The GOMS screen calculations found in appendix A reveals the amount of time taken to complete individual tasks or groups of tasks.  Screen 3 reveals the prominence placed on the term “appointments” within the Outlook calendaring system.  The label is the first option available for selection and therefore most likely to be clicked by an individual attempting to create an appointment.  However, if this item is selected a user willl find that he must devote a significant amount of time to invite other individuals to the appointment (screens 10 – 14).  The provided options and labels only instigate user confusion, since all items can essentially perform the same tasks.  The only distinguishing factor is that these options force users to vary the order in which they input data into the appointment.  The GOMS analysis of Outlook looks at one process in which an individual might create an appointment (Figure 1).  

Even though it was not accounted for in the time calculation of the GOMS analysis, the overall system response time varied based on network connectivity.  When adding other individuals to appointments the system may slow in order to access that individual’s calendar.  Individuals who have more schedule activity or are located in a different school on the campus may take longer to access. This can introduce as much as 30 seconds to the overall task process per person scheduled.  During these periods of perceived inactivity there is little indication of the system state other than a cursor hour glass.  If present for more than a few seconds will cause a user to wonder if the system is still processing the request.  

Heuristic Analysis of Current Interface

The Default Outlook Screen
(Screen 1)

When opening the Outlook application, the user is presented with the “Outlook Today” screen.  This provides users with a reminder of events to come in the next several days, a list of tasks, and message tallies.  

Visibility of system status 

While this screen is somewhat useful, it is not labeled in a location within the user’s locus of attention.  Instead, Microsoft places labels in the application title bar and Outlook’s address bar (similar to the address bar found in Internet Explorer).  Instead of associating this screen with the outlook today” icon found in the shortcut navigation bar on the interface’s left margin, a user may associate this screen solely with the launch of Outlook.  A user in this situation would be unable to return to the screen once they have visited another portion of the application, because a label was not visible.

Match between system and the real world

The initial launch of outlook provides users with a view of the calendar with labels that match an individual’s mental model.  An individual looking at this screen can easily determine what appointments are scheduled for today and other days throughout the week.  No labeling is used to obfuscate the system to users.

User control and freedom 

A user may only see this screen when he or she launches the application.  However, an individual may find herself within this section after selecting outlook today.  Outlook does not prevent the use of other features within the program from use when in this screen, so a user who finds herself in this section mistakenly can easily exit from a number of icons in the Outlook shortcut navigation bar or options in the file menu.
Consistency and standards 

An individual familiar with other Microsoft applications and environments will find this interface very familiar.  The file menu used in the site is closely tied to other Microsoft applications.  The menus, File Edit View Favorites, Tools, and Help are all found in other applications within Windows or Microsoft Office.  

Flexibility and efficiency of use 

The quickest way for a user to get to their calendar in outlook is to click on the calendar button in the shortcut navigation bar, but this is not the only way a user ca.  The calendar icon used is representative of a calendar and is clearly labeled.  The size and placement of the icons make them easy to find.  Yet, users could still access their calendar other ways.  From the outlook today screen, a user could click on the Calendar column label to load their calendar.  This does provide users with some flexibility accessing their calendar, but its text treatment hides the true functionality of this label from the user.   

Aesthetic and minimalist design 

The interface layout for this screen adheres to the Microsoft standard.  The application is easily identifiable as a Microsoft product.  While familiar, this interface is anything but minimalist.  Features seem to be accessible from everywhere within the system, even though they may be rarely used.  This makes it harder for an individual to access what he or she needs.  The overall complexity of the file menus, make them less likely to be used.  The Outlook shortcut bar serves to rectify this.  It provides simple easy access to the major areas within Outlook: Outlook Today, Inbox, Calendar, Contacts, Tasks, Notes, and Deleted Items.

Help and documentation
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Figure 2::  The Outlook Tool Bar
Help documentation is consistently available to users within the file menu.  The help function within Outlook provides users with a large set of help information that can be searched.  However, the help system does not use synonym rings so help information can be located without using the preferred term.  This makes it more difficult for an individual to gain the help he needs to complete the task requiring assistance.

The Calendar (Monthly View)/ Creating an Appointment
(Screen 2/3/4)
The calendar screen (represented on screens 2, 3, and 4) provides users with a view of the current month’s appointments in a traditional monthly calendar format.  
Visibility of system status 
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Many functions are available to users within this section, but the overall visibility of the system state leaves much to be desired.  If a user is familiar with the right click menus available in Outlook, she find herself right clicking on an appointment to begin creating an appointment.  However, the system does not recognize the date that is right clicked on, only that a right mouse click has been registered.  For the system to recognize a date, the date must first be clicked to be activated. Only after this has occurred can a user begin to create an appointment with a date preference.  It is not clear that a user needs to do this to select a date.  Even when a date is selected, it is somewhat difficult to notice that a selection has been made.  A more visible solution would be to indicate a selection by a color change.  
Match between system and the real world 

Outlook uses an unnecessarily complex set of terminology to define appointment types. The following six types of appointments are available to users within Outlook:
New Appointment

New All Day Event

New Meeting Request

New Recurring Appointment

New Recurring Event

New Recurring Meeting

While the use of the term recurring is familiar, the use of both appointment and meeting request is not.  The Outlook help function describes an appointment and meeting event as follows:

Appointments are activities that you schedule in your calendar that do not involve inviting other people or reserving resources.

A meeting is an appointment you invite people to or reserve resources for.

Even though the help system explains the concepts to users, many users would not bother to look.  In real life users can schedule appointments alone or with other individuals. This real world experience may cause a user to attempt to schedule an appointment with another individual.  In fact, a user can add recipients to an appointment via the scheduling tab or the invite attendees button.  This eliminates the need for a user to distinguish between the Microsoft concepts of appointments and meetings.  

User control and freedom 

Outlook does allow users to make any type of appointment regardless of the appointment type selected.  This allows users to complete the desired task, but does so in a way that is inconsistent.  Each item will present users with a different process to create the same item.  This causes problems, because if an individual always chooses one option to create an appointment then suddenly chooses another option, he will be presented with a completely different interface.  While he may be able to complete the task, it will take much longer than necessary.

Consistency and standards 

While the overall look and feel of the interface is consistent with Microsoft products, consistency within the application remains elusive.  Depending on where a user is within the Outlook system he or she will be presented with a different set of icons in the graphical menu bar.  In this section the graphical menu bar will display an icon for a new appointment.  However, in the Inbox section the icon in this position will create a new mail message.  If an individual only used this icon for creating mail messages, he or she may decide to create a mail message with the calendar open to discuss a potential date for a meeting or make a vacation request.  Instead of beginning a new mail message, a new appointment is created. The contextual nature of this menu makes it very difficult to feel comfortable within the system.
Error prevention 

Most of the interactions within this screen do not provide error prevention.  Most errors are encountered when beginning a new task.  A better mechanism to prevent errors would be to explore a better labeling system.  Distilling tasks into a strict set of operations makes it difficult for an individual to get the optimal use of the system. 

Flexibility and efficiency of use 

A user in this section can see their schedule and determine what day they would like to schedule an appointment or meeting.  However, there are several ways a user can begin to create an appointment in Outlook. In the GOMS analysis, I reviewed one way a user could begin to create an appointment that is slightly accelerated from the way a novice user would create an appointment. The method presented in the GOMS analysis requires the user to click once on the date of the appointment and then right click to bring up a context menu containing several icons related to appointment creation.  While this type of functionality is present within other applications in Windows, there is no indication way for a novice user to know that this functionality exists.  Only more advanced users familiar with this feature in other applications would be compelled to use this feature in Outlook.  This would represent a significant timesaving for that individual, because they would not have to use a menu that is far away from the calendar or date in their locus of attention.  However, Fitz law would suggest that the distance to the file menu would add unnecessary time to the completion of this task for a novice user. Outlook eliminates this problem for more advanced users, but leaves novice users with an interface that simply takes more time to use than necessary.  

Aesthetic and minimalist design 

The monthly calendar view in this section allows users to easily see their schedule during the current month.  The interface does not include any treatment that obscures the purpose of this section.  While Outlook does take a minimalist approach, labels for the month and year should appear in larger text and appear aligned with the calendar not the folder list.  It makes it more difficult to determine what month is being displayed.  The current placement seems to be the most judicious use of space, but does not provide information where it is most likely to be looked for.
Filling Out Appointment Details

(Screen 5/6/7/8/9)
The new appointment screen provides users with access to most functions needed to create an appointment (with other individuals) clearly.  Fields labels like subject, location, start and end times all map to terms used to schedule meetings independent from this system.  However, the screen does not provide a to line to add attendees, because this is an appointment.  Instead a user would need to enter another mode to select users and return to this screen to continue creating the appointment.  A user may consider the process of adding users to an appointment as the first step in her process, but upon entering this screen, the cursor is placed in the subject field.  This provides a starting place where a user should begin creating an appointment.

Since this new appointment was generated by first selecting a date from the calendar, the date fields are pre-filled with the correct date.   If a user chose to edit a date he or she could type a new date or use the date drop down to select the date from a mini calendar.  While this is easy to use, one must have previous experience with the system to know that this feature is available.  The drop down make it clear that more is available to users, but nothing indicates the format the additional information will use.  Past experience with drop down boxes may lead a user to believe that this would provide them with a list of dates, instead of a calendar.  

The time fields presented provide users with another set of drop down lists.  By default, 8:00 am appears as the start time.  This the start of the workday defined by the application.  Within the School of Pharmacy, this setting provides greater efficiency.   By setting the default time to 8:00am rather than at 12:00am there is less time to scroll through to reach the desired meeting time.  When using the drop down list, a user will immediately discover that she cannot schedule appointments unless they begin on the hour or half hour.  To reduce the size of the list, Microsoft has chosen to use a list that only contains half hour increments.  A user wishing to schedule an appointment at 8:15am would need to type the appointment time directly into the time field.  Yet, a user may never think of this as an option, because the system does clearly indicate that a user can type in an alternative time. 

While not labeled, the message area for the new appointment is clearly identifiable to a user who has sent email messages in Outlook or other email clients like hotmail, AOL, or Eudora.  Users can easily tab or point to this area and begin creating a message to accompany the appointment, explaining the agenda or providing background material on to prepare for the appointment.  However, Outlook provides users with many of the same formatting functions used in word processors to format the appointment message.  The formatting tool bar is placed near the file menu instead of near the message where formatting will need to occur making it more difficult to access these tools.  The user may forget that these tools are available because they are placed so far away from where the task is being performed.  If these tools were important, it would be better to place them directly above the message area to make selecting these tools faster.

Scheduling Attendees 

(Screen 10/11/12/13/14)
Since this is an appointment, a user has no way of adding another user to the appointment without entering another mode.  In the GOMS analysis, I reviewed the process of adding users to an appointment via the scheduling tab. The new mode provided a list with the 

Visibility of system status 

In most other areas of outlook, text can be typed in any box.  Upon initial review, this screen appears as if it would support the same type of functionality, but it does not.  Instead, users are forced to click a specific line or the add users button to begin adding users to the list of scheduled attendees.  The button is at the bottom of the screen far from the user’s locus of attention and is almost invisible.  However, the major problem of this process is the lack of system feedback when retrieving another individual’s schedule.  Depending on the network traffic, number of recipients added, and the size of the recipient schedules it may take 30 or more seconds to retrieve their schedule information.  The system’s only feedback is an hourglass cursor icon.  This icon is static and does not provide enough feedback to show that information is still being processed.  
Flexibility and efficiency of use 

It is unclear to a user who enters this section that the default users added to the appointment are from the global address list (the networked address book). Users must click on add users and access their address books to make a change to schedule an appointment with an individual out side of the system.  There are many instances where an attendee from outside the institution would attend a meeting onsite.  Because this screen’s main purpose is scheduling internal personnel, accessing information for outside individuals, even though they may appear in the local address book takes additional steps.  A user should be able to access both the networked and local address books at the same time.  Outlook could easily provide a message to the user to indicate that this person’s schedule is unavailable because he or she is from another institution.

Aesthetic and minimalist design 
While it is not perfect, when accessed Outlook provides access to other individual’s schedules to help eliminate scheduling conflicts.  However, the key that helps users decode a user’s schedule is located at the bottom of the screen.  It would be more effective if the information were located directly above the scheduling timeline.  This would still be an efficient use of space and provide this information in a position where it is constantly in or near the user’s locus of attention.
Help users recognize, diagnose, and recover from errors 
If a user suddenly decides that he would like to contact the attendee to discuss the meeting date after the appointment has been set up, but not sent he would need to create a new mail message. There is no easy way for a user to tell the system that I want to turn this appointment into a mail message.  A user in this situation would either decide that he will send the appointment anyway or create a new mail message with details from the appointment.  This functionality could be easily added to allow a user to make this change in a more efficient manner.
Sending the Appointment
(Screen 15)
Once an appointment has been created, a user has one last chance to review the message.  Outlook does a good job of providing user feedback to indicate scheduling conflicts and that the appointment has not been sent.  Currently, the send button is in the menu bar.  For a user that does not necessarily want to review her message this would be an excellent space to put this button. However, if a user does want to review the appointment one last time, it may make more sense to place this button at the bottom of the message to assure that it has been reviewed prior to sending.  Once the send button has been pressed, the message is automatically checked for spelling errors.  This is an excellent addition to the product.  A user may forget that she has not checked for spelling mistakes. Doing this for her prevents any possible peer humiliation because of a spelling error.  
When a user receives a message response it is in the form of a mail message.  Like a mail message these responses can be easily deleted.  This makes it difficult to check to see if an attendee has accepted an appointment after the message has been deleted.  The system should allow a user to check the status of an appointment at any time without searching through her mail box for the response. This is particularly important for events that are scheduled weeks in advance.  A user may think that he or she is sure about the attendance of a meeting, but two weeks after the appointment was sent out she may not be sure of the appointment status.  

Overall Comments  
Outlook provides users with too much functionality all at once.  The granularity present within the application impedes the successful creation of appointments.  A user must constantly be reminded of the terminology used within the application and the process in which appointments are scheduled within the system.  Users outside of a networked environment may not experience the same issues as the networked user, because there is no option to search other user’s schedules.  While this is an additional complexity, it could be done in a way that posed less of a cognitive burden on the user.  The following interface redesigns will try to address some of the issues presented in the GOMS and heuristic analysis.  The primary goal of the redesigns is to reduce the amount of time it takes to create an appointment and provide users with an experience that meets their needs and is more usable.

Alternative Interface 1
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Instead of making the user click a button to create a new appointment, a new appointment screen is always accessible from the calendar menu.  It should be noted that many features present in the outlook appointment have been removed to simplify the process of creating an appointment. When entering the calendar, the cursor is automatically in the To line, in case a user wants to begin creating an appointment.  This eliminates the need for the user to point and click to begin the process. All address books on the system will be searched to find the desired recipient.  A user will not have to select an address to search.   Additionally, all drop downs have been removed from the interface.  The user must now type his selections into the text boxes.  Selections with the mouse can be made in the calendar menu, but the users are encouraged to use the keyboard as much as possible.  Since the attendees, date, and time are the most important part of a message, they have been placed first in the appointment.  The schedule and location lines have been moved closer to the message body.  Unlike the task tested in the GOMS analysis, this interface will test the user schedules once a time has been entered into the appointment. The user will be prompted to respond to scheduling conflicts if any.
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If the user has a scheduling conflict to resolve, she will be prompted by red messages reporting the problem.  The user will have an opportunity to check the attendee’s schedule or send the appointment anyway.  If the user chooses to check the attendee’s schedule she will be prompted with the following window.
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This dialog window will provide a list of attendees along with a view of each of their schedules.  A user can click on a new time that is free and click ok to return to the calendar/appointment window.  The send key is now relocated at the bottom of the appointment, signifying the last step in the appointment creation process.

Alternative Interface 2
In this second alternative interface, I have provided the same basic feature included in outlook.  Instead of providing users with a file menu, I am requiring them to enter each section to perform tasks.  This may not provide users with as much flexibility to complete tasks as they would have in the current version of Outlook, but this interface makes the mechanism to complete a specific task more visible.  In the new Today at a glance screen, the Today at a glance menu item is color coordinated with the title of the section and provides a brief look at the most recent messages, appointments and tasks in Outlook.  From this screen a user could click the global calendar navigation button or the calendar heading in the Today at a Glance section of the screen.
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Once a user clicks on the calendar icon, he will be taken to the next screen with a current month view of the calendar.  The current day will be highlighted in a different color.  Unlike the current version of Outlook, when a user right clicks on a day he will receive one option, to create an appointment for that day. The contextual button will provide the selected date to make sure the user is clear on the task that he is performing.  Additional options on this screen will include a preview of the next month (also with a right click contextual menu) and optional calendar views appearing in outlook.  A create appointment button is also clearly displayed in this version of the interface.
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Once a user clicks on the create appointment icon the following window will open.


[image: image8.emf]Appointment

Close Button

April 2004

SMTWTFS

123

45678910

11121314151617

18192021222324

252627282930

To: Tucker, Shannon

Doe, Jane

Smith, John

Date: 04/10/2004

Start Time: 10:00am End Time: 10:00am

Location:

This Message Has Not Been Sent!!!

There is a schedule

conflict with

Jane Doe’s Schedule

What do you want to

do?

Suggest a new/ date time

Look at attendee calendars

Subject:

Message Body Tools (Bold, alignment, etc)

Message

Send

Schedule Multiple days

Turn into Message

Look up attendees

Attach a

Document


While this interface forces users to enter most data via text input it does provide users with access to a mini calendar for the month, showing the day of the appointment.  This calendar when clicked would enlarge allowing users who prefer to select a date from a graphical interface to do so easily.  This interface provides users with immediate feedback to show appointment conflicts.  Users have the option of having the system suggest another time to meet when all parties are free or the ability to look at everyone’s calendars to find an available time.  The suggest new time function is new. It eliminates the need for a user to search through calendars to find a time that all members are free.  This can be extremely important for meetings that have many attendees. Users also have the option to turn this appointment into a regular email message.  
Alternative Interface Conclusion
While both alternative interfaces do not provide the level of functionality presented in the current version of outlook, they may provide a more efficient mechanism to create an appointment within a networked environment.  The primary problem in the original interface is the extensive use of appointment categorization.  Making users conform to a somewhat rigid system of classification only created a need to provide users with a mechanism to escape the process and create the type of appointment they wanted in the first place.  Providing users with an escape does not necessarily fix the problem. I feel that simplifying the process provides the best opportunity to improve the experience of creating an appointment.  

Figure 3::  Date Selection
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