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I. Introduction

Currently, the Weekly Planner function on the University of California, San Diego’s TritonLink website is widely used among undergraduate students at the university when scheduling for classes at the beginning of each quarter. Unfortunately, scheduling and displaying students’ classes is all that the Weekly Planner is good for; it does not have any other functions, and it also does not have an attractive interface. Because of these drawbacks of the current Weekly Planner, the Interactive Calendar Group decided to revamp the Weekly Planner and redesign it from scratch in hopes of enhancing the user experience for UCSD undergraduate students. We proceeded with the project with two goals in mind: to improve communication and scheduling between students, student organizations and the university, and to enhance the usability of and streamlining the scheduling functions on TritonLink.

The Interactive Calendar Group used contextual design process to come up with a prototype of the Weekly Planner. We followed the contextual design methodologies taught by Hugh Beyer and Karen Holtzblatt in their book, Contextual Design. Contextual Design is a process which “makes data gathered from the customers the base criteria for deciding what the system should do and how it should be structured” (Beyer 3). A more detailed description of the process and how we implemented this design process will be discussed in the next section.
II. Initial Interviews

Our initial data collection was done through contextual inquiries, in which we interviewed a total of six UCSD undergraduate students, all of whom were our friends. Observational, audiotape recording, and photographic consent forms were signed in order to protect our users’ anonymity. During these interviews, we asked questions regarding our user’s basic scheduling habits and needs and found out if they used any type of artifacts such as a planner, online calendars, wall calendars, etc. We also asked retrospective questions in which we asked our users to describe the last time they did something and asked them to recall their experience to us. We also asked scenario-based questions in order to find out how our users would behave in different situations in order to better understand their scheduling habits. An example of this type of question would be: “Let’s say it’s the beginning of the quarter and all of your professors just gave you the dates of all your midterms. What do you do with this information? (See binder section “Initial Interviews Data” for complete list of questions.) As we listened to our users answer our questions, we would opportunistically come up with relevant questions to ask them in order to probe deeper into their intents During these initial interviews, we also took pictures and gathered samples of our users’ artifacts that they used, such as their daily planners, paper printout of their weekly planners, screenshots of their Google Calendar, etc. We broke up into pairs of two to conduct these 30-40 minute interviews, where one person would be the interviewer while the other person would be the recorder who took notes.
III. Interpretation Sessions


After the initial interviews, our group conducted interpretation sessions for each of our users, in which each of our group members alternated roles as an interviewer, work modelers, a recorder, and a “rat hole watcher”. The interviewer would describe the interview just as how it happened while referring to the notes taken during the interview, and the work modelers would draw flow, sequence, and artifact models on the board while the interviewer is talking, which were later posted online. The recorder would take notes of the interpretation session, including every key observation, insight, and breakdown, while the rat hole watcher would keep the meeting on track and make sure the discussion is relevant. The interpretation sessions were a good way for everyone to share their data and thoughts about the interviews, and they were also useful in terms of helping us initially organize and decipher our data.

In terms of the models, our group decided to individually create physical, cultural, and any other unfinished models due to the lack of time to fit everything in during our interpretation session. These individual models were mostly done on Microsoft Visio or the online application, gliffy.com. 


IV. Consolidating Models


Consolidating the models came after we conducted our interpretation sessions and after we had drawn our models. We created our flow model by identifying all the different people and artifacts involved for all of our users’ scheduling needs and combined these into one diagram. We also included in our consolidated flow model any type of methods they used to schedule certain things (ie: one of our user would set of appointments with his or her professor via e-mail), as well as any breakdowns that users encountered.

To create our consolidated sequence model, our group created a table containing three columns, one for Activity, another for Intent, and the third for Abstract Step. We filled out these columns by going through each of our individual sequence models for all of our users, starting with the activity (ie: Receive event info), and then trying to discover the intent and abstract step of the activity. The consolidated sequence model helped us see any patterns of our users’ scheduling behavior. To see images of our consolidated flow and sequence model, refer to the “Consolidated Models” section in the binder.
V. Affinity Diagram


After consolidating the models we created an affinity diagram a piece of giant foldable presentation board to facilitate portability of the affinity diagram. To begin creating the affinity diagram, each group member wrote down anything noteworthy from their respective interviews onto green Post-its. We referred back to our interview notes, recorder’s notes, and work models to create these first-level Post-its, and particularly wrote down scheduling habits, breakdowns, and annoyances encountered by our users. Examples of our first-level Post-its are: “Carries laptop around regularly” and “too many classes and websites to keep track of” (See binder section “Affinity Diagram” for more examples.) After we had put all of our green first-level Post-its down onto the board, we then group them together in terms of relevance and common patterns. We then stuck pink Post-its and created labels for each clump of green Post-its, and these pink Post-its became the second-level hierarchy of our affinity diagram. After this, we created our last and top-most level of our affinity diagram with yellow Post-its, which later we discovered would be best and would make most sense if we labeled them as potential functionalities to include in our prototype of the Weekly Planner. These top-level Post-its will be discussed in more details in the next section of the paper. While creating our affinity diagram, we realized that certain trends, patterns and design ideas were starting to emerge, which were very helpful when designing our first prototype.

VI. Results

From the individual and consolidated models that we created after the initial interview’s interpretation sessions, we noticed that there were some common patterns that our users encountered. One recurring breakdown we noticed from our models was that there were some tasks that required the user to go through multiple iterations of the same activity in order for the task to be completed. For example, User NS scheduled a meeting with a colleague by e-mailing the colleague back and forth until they found an agreeable time in which they both could meet (See User NS in “Flow Models” section in binder). Another common occurrence was that many users had to go through the trouble of organizing information coming from multiple different sources, which could be potentially stressful for them. In addition, another breakdown we discovered was that the current Weekly Planner on TritonLink reloads the page with blank fields every time a user refreshes the page, which results in the user having to re-enter everything again, which can be quite cumbersome. Our models showed that users preferred to have their own formats of displaying their schedules and what they had to do, which varied from daily planners, online calendars, personal wikis, and paper print-out of their class schedules. In addition, User JY also came across an important breakdown of having to take his laptop out at school every time he wanted to check to see what was next to do in his schedule due to a lack and inconvenience of information accessibility. Other common patterns that our models showed was that users like to color code their activities on their daily planners, and users also preferred being able to easily visually see where all their classes are located on a physical map.


Our affinity diagram revealed many trends and behaviors of our users, many of which were apparent from our individual interviews with users. Our top-level hierarchy Post-its revealed the functionalities that we discovered our users needed in a scheduling program. These functionalities included being able to: have automated systems, have an easy and fast interface, distinguish different types of events, keep track of multiple events and activities, translate information into the user’s own system, give users general awareness of the progress or completion of tasks, facilitate collection information from different sources, facilitate scheduling with other people, access information wherever they are, keep track of things with flexible time frames, such as un-prioritized tasks.
VII. Visioning


Having developed a shared understanding of the user needs and essential features, the team transitioned into creating personas to bring the users to life and help focus on relevant issues. The team came up with four personas: intensive scheduler, intermediate scheduler, minimalist, and technophobe. The intensive scheduler persona roots from users who like to have every event scheduled in advance, have frequent reminders, and keep careful track of their accomplishments. This persona was driven by User JY and User GC whose multiple artifacts have copious amounts of information that the users meticulously gather from multiple sources. Following the intensive is the intermediate scheduler, who is characterized as someone who likes to have an external schedule to formalize their tasks, but are okay engaging in unscheduled activities and having tentative plans. Data from User AH and User MK lead the team to create this persona. The team was in consensus that the intermediate users are the “typical” users who have one or two artifacts with a moderate amount of items, such as classes and occasional events, recorded. The minimalist persona is described as someone who relies on visual cues and other people to remind them of events or items that needs to be done. Data from User NS shows the team that artifacts are not necessarily used in scheduling and cues, such as a full laundry basket, can be effective as reminders. The last persona, the technophobe, is a whimsical label for someone who refuses scheduling artifact due to its digital nature. This persona, like the intermediate scheduler, does not have copious amounts of information to manage and utilizes one or two artifacts to organize his or her schedule. The team drew the persona from data on User BF, who likes to have a hard copy of everything or writes everything down and also have moderate amount of information to handle, like the minimalist. After creating the personas, the team moved on into brainstorming.
VIII. Brainstorming and Visioning


The team employed the personas as reference points to make sure that the ideas we generate support the personas and their needs. The ideas were initially written and drawn on the white board without any specific organization. The team generated a flood of ideas ranging from text message agendas to tab interfaces to subscription calendars. After awhile, the team discontinued the brainstorming process and referenced the personas and the needs that they have. The team discussed the needs and created a list of formal goals to guide the visioning process (See “Visioning & Design” section in binder). Some of the goals would be scheduling activities, such as to facilitate long term planning or scheduling quasi-deadlines, that we want to support with our design. The team discarded ideas that does not fit the criterions and chose solutions that best solves the users’ problems. Armed with the data driven design features, the team created a vision of the prototype (see “Visioning & Design” section in binder).
IX. First Prototype


After visioning, the team discussed ways that the prototype can be manifested. Mediums such as programming are mentioned, but rejected due to high costs in time and/or money. The first prototype is manifested on paper, because it is cheap and easy to modify (See “1st Prototype” section in binder). The team agreed that modifying the prototype on-the-fly during prototype interviews not only makes moderating the interview easier, but will lead to more rich and useful data. The prototype has a base of cardboard stock with post-its and strips of paper covering the base. The post-its and strips are all written with pencil to allow the interviewers to modify the appearance or options of the interface quickly. The team reports that during the interviews, interviewers do find that users interact with the prototype in unexpected ways and manage to capture the interaction technique due to the prototype’s flexibility. To illustrate, part of the design is tabs placed on the right side of the calendar display. The team put each tab window on a separate piece of stock paper with a post-it note as the tab. In the course of the interviews, users want to rearrange the order of the tabs and the paper prototype allowed the interviewers to make the change on the spot and get immediate feedback. 

Regarding the design, the team assumed that a calendar layout is essential to any scheduling artifact and designed around it. After establishing a base to work with, the team took into consideration that users want to integrate information into one artifact for easy access and management. Intensive schedulers such as User JY spend significant amounts of time just collecting event data from various websites and sources. This lead the team to implement the capability of being able to access information from calendars managed by other entities on campus such as the Career Services Center. The capability is manifested by a “Subscribe” text box that is displayed on the pop up menu, which appears when the user clicks “Edit/Manage Calendars”. The user would then choose to browse calendars or utilize the search textbox. 
Even though the user can now easily gather and organize event information, the majority of the personas and users want to be reminded by something before the occurrence of an event. According to the data, emails, text messages, and slips of paper are artifacts that users utilize, so the team manifested the feature by creating a pop up with reminder options when the user right clicks the event. When the user click on the form of reminder, another pop up displays and presents a list of time states such as “1 day ahead” or “morning at 7AM” with check boxes next to them. This way the user can get a reminder the way she wants it and how she wants it. 
Another activity we want to support is class planning, since the team aims to support UCSD undergraduates and hopefully replace the TritonLink weekly planner. The team gathered that the user base likes the beta Class Planner on TritonLink and finds it useful. The natural solution would be to include that as one of the tabs and place the tab at the bottom due to its once-per-quarter usage. 
Lastly, all personas and users normally use a To-Do list to manage items that do not have a definitive deadline. The team had the same approach as the class planning function and simply added a To-Do list to the tab. It is placed as the second tab, since the team was in consensus that the users will be primarily concerned with managing the slew of information from various feeds, then their To-Do items, and finally the class planner at the beginning of each quarter. The button placement and wording are primarily based on the team’s discussion rather than user data, since the team did not collect enough data as of this point to support designing user interface details such as button shape or fonts.
X. Prototype Interviews and Interpretation – Round 1

The team broke into two groups of three members and interviewed a total of four users. Each member had a role – interviewer, prototype moderator, and recorder. The interview process started with the interviewer informing the user of the scenario, which is the beginning of the school year and classes are chosen, and the first screen the user would see is the calendar with the classes already in place. The interviewer would then give the user various scenarios and tasks to perform without instructions or a tutorial from the interviewer. The interviewer and recorder would look for any hesitations or any interesting behavior, except the recorder would write it down and the interviewer would probe the user for his or her motivations or concerns. The prototype moderator is responsible for presenting the prototype design “reactions” to the user, personalizing labels, making changes on-the-fly, and deciding whether to go along with unforeseen events such as an unusual interaction technique by the user. The interview took practice to do well, but both groups brought back rich and valuable data to be mined. 
The team noticed a few trends and outstanding phenomena after sifting through and analyzing the data. The users all had difficulty finding the subscription calendar function, because it is not obvious that the function exists and where it would be located. Both teams stood firm with not giving instructions and the users eventually found the function by “clicking” around. When asked to look for a specific event, all users chose to use the browse function instead of typing in the text box and search. The users find the browse results page to be clear and concise, but prefer broad categories for organizing the calendars. However, what was concerning is that Users JY and BC suggested that we have a search function even though they are looking at the search box when they click “Browse”. They also suggested that the search function be placed on the “Calendars” tab and not behind “Edit/Manage Calendar”. 
On the other hand, when asked to send reminders for an event, users reached the reminders pop up quickly without incident. The users found the available options to be insufficient, and Users JY, BC, and YL suggested that the team needs to implement more options and refine the time state. Also, User BC feels that there are too many shifts in pop ups, but other users felt that it was fine and served a functional purpose. 
Moving on to the second tab, the To-Do List, User YL interacted with the prototype in an unexpected way by dragging a To-Do item from the sidebar onto the calendar when the interviewer asked him to add an event. Once the To-Do item is placed over the calendar, YL expects the event to be placed according to the time and date attached to the event on the To-Do list. However, YL also expects that the To-Do item remains on the list and not disappear. The next logical step would be the class planner, but since the classes are already chosen, the class planner was not used. This presented an interesting question to the users – whether or not they feel class planner needs to be integrated into the team’s design. The team extracted the notable suggestions and trends in our data and moved on to reiterate the prototype. 
XI. Visioning & Design – 2nd Prototype


The team discussed the problems and suggestions that the data presented and quickly brainstormed ideas similarly for the 1st prototype. The existence of the 1st prototype’s search function is not immediately obvious to the user at first glance and the team feels that the search function is important, so the team added an underlined label: “Find Public Events” to the “Calendar” sidebar. The purpose is to indicate that the calendar supports the activity and to make sure that it is visible. Below the “Find Public Events” label will be the textbox, which will have the same appearance, but displays “Search Events” in gray inside the box. Also, the “Browse” button located below the textbox is no longer a button, but a link to prevent confusion that the button functions in conjunction with the textbox. Also, the team designed a search query results and browsing page that occupies the calendar. The team took a suggestion from the users and organized the browse page by category. The search results page is organized by calendars that the events belong to in alphabetical order. 
Moving on to the reminders options page, instead of having a long list of options (4 days, 3 days, 2 days, 1 day ahead and morning at 7AM), the team allowed three options: x days before event, xx:xx AM/PM day of, and xx min/hour before event. The user has the freedom of selecting or typing in the number of days or minutes they want the reminder to be sent. This allows customization and lessens the number of options for easy viewing. The team kept the check boxes for the user to select multiple options and had “Add new reminder” button just in case the user wants something our options do not provide. 
Regarding the To-Do List, the team felt that User YL’s interaction technique of dragging a To-Do item from the list to the calendar is a great way of bridging the gap between the seemingly separate windows. The team added grey boxes around the To-Do items to indicate that the item is a unit that can be moved. Also, data indicates that sometimes To-Do items manage to have deadlines and so the team added a deadline box within the grey box in which users can enter dates that they want to have the item completed by. 
As with the Class Planner, the team is in consensus that the function is only used once per quarter, which means it does not warrant being integrated into the design and is better left as a link on the TritonLink homepage. 
XII. Prototype Interviews & Interpretation – Round 2


In this round, the team had the same interview format – two teams of three with scenarios and contextual inquiry – and received a lot of new suggestions and few patterns from both new and repeat interviewees. One trend is that coloring coding of events displayed on the calendar was suggested by the majority of the users. They feel that it will help organization and understanding the context of the events. Moving on to suggestions, User JY suggests that the sidebars be able to minimize and expand the calendar for easier viewing, since the sidebars are taking up significant screen real estate. However, he feels that the sidebars are useful and should be present at default view. When asked to display the “Class” calendar, User MK thought of a addition to the current interface – she wants to have collapsible classes list to further refine the “Class” calendar into more calendars each displaying different schedules for a different course. Also, when exploring the subscription functions, she expects events to be displayed in chronological order after clicking “All Campus Events” link. 
On the topic of subscriptions, User MC suggested that when the search results page covers up the calendar, it should be translucent to allow viewing of the calendar and the results page at the same time. He states that this would help decide whether or not he wants to add an event to his calendar. The team gave User MC the scenario of receiving an email with an “Add to Calendar” link, he suggests that the calendar takes focus or opens in a new window. User MC also suggests that the To-Do list have a history of items that are completed as indicated by checking the check box. 
XIII. Final Prototype Design Considerations


The team interpreted the lack of patterns in regards to the problems that users have with our design to be a good sign that the design had no major problems and simply needed refinement. Considering that most of the notables from the data were individual suggestions, the team spent quite some time deliberating over what should be implemented or discarded.
 The team first implemented the color coding of calendars that was clearly in demand by most of the users, who all made the suggestion without prompting from the interviewers. User JY’s sidebar minimization suggestion was implemented, because the team agrees that screen space is a limited commodity and users with laptops would appreciate the capability of paring the size down. The branching of calendars into specific courses from the “Class” calendar was well received by the team and was implemented, since students do not attend all classes or have scheduling needs that may collide with specific courses. The To-Do list history was implemented to support the user needs to know what they have completed already. Also, this allows recovery from error – if user checks an item by accident, he/she can uncheck the gray item and return the item back to the status of “not done”. 
XIV. Final Prototype


The final prototype retains the original calendar in the center, but now has one sidebar on the left and one sidebar on the right. On the right is a To-Do list that deposits items that the user has done into a history and allows items to be dragged from the list onto the calendar for easy scheduling. On the left is a calendar management section where users can control whether or not a calendar is displayed through checking and un-checking boxes next to the calendars. The calendars have arrows to their left, which can be clicked to drop down more specific calendars. The sidebar also contains the search and browse function for events or calendars that can be subscribed or simply added to the calendar. 
Searching for an event will cover up the calendar with a search results page organized by the calendar that the event belongs to in alphabetical order. When the cursor is hovering on the add event button, a portion of the calendar that pertains to the date of the event will show up. That portion will simulate the calendar as if the user added the event to help the user decide adding it. The reason for this was so that users can visually see what events they have before and after that day/event in order to facilitate their decision of whether to add it or not. 
From this point, if the user wants to browse, she can simply look above the search results page and find three tabs at the top of the screen that say “Browse”, “Search”, and “All Campus Events”. The user would simply click on these tabs and switch over to other pages. The browse tab would display a number of categories that the user can explore and all campus events tab would display all events in chronological order. All of these tabs are able to simulate adding the event the same way the search tab does. If the user prefers physical artifacts, the print function versatile in providing a print preview that allows two formats – agenda view and calendar view. This provides the user to print easily with the format they want without forcing her to take a screen shot in order to customize the image to what she wants. (See “Final Prototype” and “Digital Mockups” sections of binder for screenshots of final prototype).
XV. Conclusion


In short, we find that easy or automatic integration of information into one artifact is extremely important. The team found that users will go great lengths to collect scheduling information and spend time inputting the information. When interviewees realize that information can be automatically transferred or searched for from the design, they communicate explicitly and implicitly that the feature is of great help to them. The team also noticed that easy visualization of how the addition of events would affect the current schedule cuts down on the time users spend switching to and from other displays. On the To-Do List, having the metaphor of items being an object to be directly manipulated bridges the gap between the list and the calendar. Previously the list was just attached to the calendar, but now it has a cross function, which aids the user in managing tasks that he wants performed without much cognitive effort. The team learned a lot from the project in terms of what truly supports the work of a user and what sort of interfaces are cognitively efficient. The use of various Beyer-Holtzblatt methods truly demonstrates its usefulness in gathering rich and useful data. 

The team created a great prototype with multiple data-driven functionalities. In the future, the team hopes to present these findings and suggestions to the UCSD Administrative Computing & Telecommunications group to see if they would be interested in implementing these ideas onto TritonLink so that the team would achieve its ultimate goal, which is to improve the user experience for UCSD undergraduates when using the Weekly Planner function.
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