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Introduction

User interfaces are often designed according to what the designers believe to be the best implementation. Contextual Design: Defining Customer-Centered Systems, authored by Hugh Beyer and Karen Holtzblatt, is written for designers of systems. It puts the user’s work as the primary focus of the design. The authors advocated understanding users of a work system according to their successes and most importantly, their difficulties with an interface. Using the principle that “contextual design is a customer-centered process,” the concentration of the study is to look at the specifics of one’s work. The main topics, contextual inquiry, work modeling, consolidation, work redesign, user-environment design, mock-up and test with customers, and putting into practice, are to be followed because they give the group structure needed to efficiently redesign a user interface. After watching the user’s work, the design team goes back to implement a better interface that is projected to make the user’s work more efficient while not drastically changing the ways they go about their work. Linus Torvald wrote, “Technologists often forget the general user. Technology is only as good as the user experience. That is something that technology groups very often forget…” (http://developer.gnome.org/projects/gup/ut1_pres/img1.htm). Torvald is saying just what contextual design preaches, that the design of an interface should be based on the user, and not what the designer thinks is best.

The Problem

One relatively new technology that has become an integral part everyday culture is the web browser. As the internet has grown larger and more popular, users have mainly employed browsers to access web pages. The more popular browsers, Internet Explorer and Netscape, update their user interface attempting to improve upon the previous designs. These updates oftentimes seem to add a new feature without incorporating it into the everyday usage of the user. Inefficiency and clutter of the design becomes a problem that users must accommodate. 

Purpose/ Focus

The Envisage group set out to reconstruct a better web browser using the Mozilla open source interface. Through this project, we hope to design a browser that does not have the problems that plague the more popular browsers. Using data collection and consolidation, we will add new features to increase efficiency and remove functions that are causing inefficiency. The user group to be interviewed, we term intermediate users. This group is defined as using the browser for five or more hours per week. Advanced users are those who have previously redesigned a web browser. We concluded that this advanced group is a small percentage of web users. Therefore, the group of intermediate users is a large pool, which will help in the redesign of the browser because we can serve a larger base group. We hypothesized that the intermediate user is accustomed to using the browser almost everyday, and thus has formed regular practices of browsing the web.
Methods (1st iteration)


We had two ways of obtaining our data, surveys and interviews. The surveys acted as a starting point for us to figure out how we wanted to conduct our interviews, while also providing us with an idea of what functions are being used and allowing us to look for these trends in the interviews. The interviews were conducted so that we could get data from actual users in their real environments.

Surveys

The surveys were organized so that the users rate the buttons and functions according to 1) their usefulness and 2) how often they used that particular feature. We wanted to find out if people actually used the buttons that they thought were useful. In these surveys, the user rated the buttons available on a default browser as well as other functions such as new browser window, find on this page, or changing the preferences. In this way, we felt that we could get an initial idea as to which functions and buttons should be added, removed, or changed on the default browser. The last part of the survey consisted of the user telling us their preferences in regards to aesthetics of the buttons as well as writing in what he or she used the web browser for the most.

Interviews
For our interviews of users about their web browser usage, we used two main techniques outlined in Contextual Design. Contextual inquiry was the principle philosophy followed to gather our data. “The core premise of contextual inquiry is to go where the customer works, observe the customer as he or she works, and talk to the customer about the work.” From this foundation, we used the master/ apprentice model, which is based on contextual inquiry’s basic idea. “The customer needs to be the master by doing the work and talking about it while working and the interviewer needs to be the apprentice.” In this interview model, the interviewer learns the user’s specific tasks involved in performing the work. “Talking about work while doing it protects the master craftsman and the customer from talking in generalizations that omit the detail the designers need.” This is the central feature of the master/ apprentice model, the interviewer discovers the specific tasks of the user, not generalized descriptions such as “well I usually do this, but this time…” Rather, the interviewer watches the user click a specific button or use a certain function and records the successes and failures that the user experiences. In gathering specific data, our group would now be able to find commonalities across users to create a prototype.

Using the techniques of contextual inquiry and the master/ apprentice model, we were able to conduct our interviews in such a way as to get the best information possible. The three objectives of each interview were to, see if certain functions are used, observe work flow, and see if any functions are unused or neglected. Teams of two videotaped and conducted the interview. One person was the observer while the other was the actual interviewer. The interviewer kept the interviewee talking and performing their regular web usage. By having a team and a video recording, we were able to make sure that any subtle manipulation of the mouse, a button, or function was not missed. Then, when we consolidate the data and look over the results, not one aspect of the interview would go unnoticed. Many movements of the mouse are very subtle and requires more than just the observer and the interviewer to make sure everything is recorded, thus we employed video cameras.

The structure of the interview was divided into two parts, watching the user’s regular use and giving them a task or scenario to complete. The first part was mainly observation of the user in his or her environment. The second part, the scenario, was meant to get the user to use most of the functions. The scenario was to find a car review site, and compare two reviews of any two cars. Then they were to email us a certain part of the review that they liked. After that, they were to save the page for later use. Then the user closed the browser and was asked to return to the page and then print it. The scenario was meant to have the users employ the functions search, open new window, favorites, history, copy, paste, and see how they used the address bar. The purpose of this scenario was to see which functions would be useful to have as a button, which buttons needed to be removed, and observe how different users performed the same task.
Results

The results we got from both the surveys and the interviews showed certain consistencies among them pertaining to the usefulness of functions and buttons. From our total of 14 interviews, attempted to find commonalities across users. Our data is a compilation of the usage of buttons and functions during both regular usage as well as the scenario segment. This data is summarized in Appendix C and the graphs are located in Appendix B. 

Back button: All 14 of the users used this button.

Forward button: None of our users employed this button.

Go button: As with the forward button, 0 users used this button. Although from a personal experience at a job, I know of one user who did use this button.

Home button: 1 user utilized this button while the other 13 did not.

Print button: 2 users made use of this button. 1 user moved his mouse pointer to the “File” menu, but then clicked the “Print” button instead. The other 11 users found other ways of printing. 

Search button: In order to perform a search, 2 of the users used this button, but the other 12 did not.

Mail button: 0 of the 14 users checked their email using this button.

Favorites button: None of the users employed this button in their regular usage or in the scenario we presented.

History button: This button was used by 0 users.

Opening a web page: In order to open a web page, all of the users entered it into the address bar.

Personal Toolbar: None of our users took advantage of the toolbar. 

Opening a new browser window: There were 2 users who used a keyboard shortcut (Control-N), 6 users who used the “File” menu, 4 users who used the quick link function, and 2 users who minimized the window and double-clicked on the browser application icon. 

Keyboard vs. mouse: 4 users manipulated the keyboard extensively for navigation and operations, while the other 10 users did not.

Consolidation

Consolidation of our data was the next step in contextual design. At our consolidation session, we viewed all the videos and created consolidated work models. Each model, flow, sequence, artifact, and cultural, helped describe a different aspect of web browsing. The physical model was omitted because it did not apply to our project. In diagramming each of the models, we were able to create a visual representation of the user’s tasks, which was helpful because we could now go back to an actual model of the task.

Consolidated Flow Model (Appendix D)

As the central component of the model, the user was shown interacting with various outside influences. The user was placed in the middle with the web browser and work as separate boxes to denote the components of our model. Arrows connecting the user to their work and the web browser helped us to relate how each interacted with another.

Consolidated Sequence Model (Appendix D)


The sequence model showed the overall structure of the task while also revealing strategies and actions of web browsing that were common across all users. The sequence model began with a trigger for a particular task, and then the next steps common among users were filled in. We diagrammed the common way in which users accomplished this task. Our sequence model for checking email showed the trigger followed by the next steps to the goal along with possible breakdowns shown as lightning bolts. 

Consolidated Artifact Model (Appendix D)


The artifact model consisted of the buttons that were present on Internet Explorer and Netscape. We created paper representations of the layout of each of the browsers and from each of these drawings, we marked the buttons which were used, unused, or infrequently used. This helped us visually recognize how the browser was laid out and how this corresponded to the use of the buttons. The buttons, mail, history, favorites, and go all appear on the far right of the browser and were all unused by our users. The buttons labeled as infrequently used were the print and search buttons placed to the far right and the home button located in the middle of the browser. The left-most button, the back button, was the only button employed during every usage. This shows us that buttons too far to the right are ignored, possibly because people read right to left, and therefore, the most important buttons should be placed on the very left or in the middle.

Consolidated Cultural Model (Appendix D)


This model took into account the differences in web browsing in a cultural aspect such as how different browsers and internet service providers affected the ways in which the subjects used their browsers. An example of how culture affected a user was when some America Online users were not familiar with the features of a school-based Internet Explorer. Some of the buttons and functions were foreign to them, such as the refresh button. The user did not know what the button did, even though it is a common feature among the two most popular browsers. As an AOL user, this button confused this person. 

Discussion of Results
Buttons Removed

The buttons that we felt needed to be removed from the two main current browsers, Internet Explorer and Netscape, seemed to just cause clutter rather than enhance the user’s experience with the internet. So the buttons we removed from each browser were, from Internet Explorer: print, home, favorites, history, mail and from Netscape: my Netscape, security, my guide.

Except for the print and home buttons, we decided to remove all of these because the users did not interact with these buttons as noted in our interview data (Appendix B). Most of the time, they were simply labeled as clutter and sometimes there was animosity towards the buttons from the users because of their annoying presence. Some of the buttons seemed to be self-promotional buttons, in that the buttons were a way to advertise or keep the company name in the user’s presence. So, in order to make the browser more efficient we decided that these buttons needed to be removed. 

Two of the buttons, favorites and history, were completely unused by our users in both their regular use and in the task we gave them. Even in performing the task of saving a web page for later use, the favorites button was not used. Then when the user actually went back to the same page, the history button was ignored, and the user simply went back through all the steps to get to the same page rather than going through the history button. The unawareness of the functions to the user is not the fault of the user, but rather due to poorly implemented features. 

The print and home buttons were not going to be definitely removed because we wanted to test the removal of them on our prototype. The home and print buttons were used infrequently, sometimes not at all (Appendix B) but our initial surveys showed that these were seen as useful functions. We are not sure if users will miss having these buttons, so in the prototype we decided to remove them and find out if users will notice the difference. Oftentimes, we observed that users’ knowledge of other programs, such as Microsoft Word, helped them in their use of the browser. Such features such as cut, copy, select all, and paste all have identical keyboard shortcuts in both programs. So, when we asked the users to print in the task, they often would go under the file menu and select print rather than pushing the button. We hypothesized that this occurred because pushing the print button automatically prints the document whereas going under the file menu to select print would allow the user to control many options that the button did not allow them to use.

Buttons Added
In addition to the removed buttons, we added buttons that we felt would make the browser easier to use. We noticed that when users would scroll down a page to read the contents and then to go back to the main page, they would have to drag the mouse from the bottom right corner to the far opposite corner just to go back. What we believe would make this more efficient is to include back and forward buttons in the bottom right corner right next to the bottom of the scroll bar (picture in Appendix E). We have named these “mini-back” and “mini-forward” buttons. Although the mini-forward button we felt was not useful, it was necessary in order to keep consistent with the bigger back and forward buttons. Seeing just the mini-back button may confuse the user, whereas showing back and forward gives the user an idea of what the button is meant to do in a better context. 

The second button we added is termed the “new vision window” button, which is similar to opening a new browser window. We noticed that our intermediate user group utilized opening more than one browser window in order to view more than one web page at once. Some of them used the keyboard shortcut, some used the right-click mouse button, and some used the file menu to accomplish this. It seemed necessary to give our users a button to accomplish this, so we designed a button with a dual function. Clicking the button opens a new window with the user’s homepage, while on the button is a drop-down menu (picture in Appendix E). This menu has two options, to open a new window with the home page (which clicking the button would do) or open a new window with the current page. The drop-down menu gives the users flexibility as to what type of new window they want to open. 

Changes


The biggest change we made in the buttons and functions was in the use of the go button and the search button. We saw the go button on Internet Explorer as being redundant. It is simply a button to push after typing in the URL in the address bar. It seems that Internet Explorer includes the go button because some users do not know that pushing enter on the keyboard provides the same function. From a personal experience with a co-worker, which I shared with the project group, I saw he used the go button to visit a web address. We felt it was necessary to include this button because we did not want to leave some of our users not knowing how to go to a URL. Even though our data did not support this, the main function of the browser is to be able to view web pages using a web address, we felt the need to support the various ways people achieve this. The search button was unused by almost all of the users except for two of the fourteen. Since searching is an often-used function in web browsing, we felt that this button is very useful, but poorly implemented. 


Our modification was to stack these two buttons on top of each other next to the address bar with the go button on top (picture in Appendix E) and then change the name of the go button to “Go To” and search to “Search For.” These new names better represent the action that the button contains. The “Go To” button holds the same function as it does in Internet Explorer except that it is located in a different place. Also, pushing enter after typing in the address is equivalent to clicking the “Go to” button. The search button is very different in our browser than in the other browsers and one of the first things of note is the drop-down menu on the right side of the button. This menu contains various search engines that the user is to select from and with the selection of one, this stakes the user to that search engine’s web page as well as setting that search engine as the default one. After selecting the default engine, the address bar serves as the search box. Typing keywords into the address bar and then clicking “Search For” searches the keywords in the address bar using the default search engine that was selected from the drop-down menu. The function and placement of this search button, we feel is superior to the other browsers’ use of search because it provides the user with one click access to searching for a topic using their favorite search engine. It is a much more efficient way of searching because it takes away having to type in the search engine address, then typing in the keywords, and then clicking search. So, this dual “Go To” and “Search For” button changes the way users interact with their web browser in order to search for keywords and view web pages. 
A second change was to make use of the neglected personal toolbar because this bar is a very helpful tool in using a web browser efficiently. In Netscape, the default personal toolbar contains links to web pages that are in Netscape’s best interest, and not the user. The links are to certain companies or to the Netscape homepage, which many of the users saw as clutter and never used them. Users did not realize that this toolbar can hold their personal links and that they are able to delete the self-promotional links and add their own personal links that is why it is named the personal toolbar. Seeing that the users ignored this useful function, we decided to add a feature to this toolbar that would allow them to use it. 

We proposed to have the toolbar actively add and update links to the toolbar. Actively update is defined as having the browser count the number of times a user has gone to a website through the browser’s cache and then after the user has visited a web page a certain number of times, a window pops up asking if a link to that page should be added to the personal toolbar. At first, the bar is empty, but after regular web usage, the toolbar fills up with the links that are visited most often (picture in Appendix E). This way, the user does not have to manually type in the address every time they want to visit a particular web page, rather the links on the toolbar act just as links on a web page do. Clicking the link takes the user to the specified destination. The default number of links on the toolbar we have set to five while the default number of times it takes for a link to appear on the toolbar is five visits to a particular site. We saw this as a much more efficient use of the cluttered toolbar because it allowed the user to quickly go from one page to the next without too much extra work.

Another vision was to include an option to switch the mouse cursor to a hand, similar to the Adobe Acrobat hand, because the problem we observed was that users sometimes scrolled too far or not far enough. Some causes of this were that mouse wheel and the arrows on the scroll bar caused the user to scroll to a spot on the web page that was too far ahead or not far enough. Thus, the hand allows the user to grab the page and then move the mouse up and down to scroll to get the precise location that they wish.

Prototype


Having decided on changes to incorporate into the prototype, the actual design of the prototype was to begin. As a group, we roughly sketched our ideas as to where to place the buttons and the overall structure of the browser. We needed to incorporate the changes without causing the user to feel uncomfortable with the design. The next step was to sketch out the final version of the first prototype to paper. After sketching it to paper, we found difficulties in doing a good paper prototype interview because it took the user away from the environment in which they would be using our product. After coming to this realization, we decided to create images of a mock browser using Adobe Photoshop. This way we could keep the user using the computer, and give them a visual idea of how the buttons would appear on their screens. So, we created a web version of a browser that serves as our prototype. It is not an actual web browser, but rather a picture of one in which we will make a web page out of using image maps. The prototype will thus function like our browser, but it will be in the form of a web page. A picture of the prototype can be found in Appendix E, and the working prototype can be found at http://cow.gets.phatchicks.com/mozui.

The structure of the prototype is a web version rather than paper because we felt that the mouse is such an integral part of web browsing, that taking a user away from using the mouse would take away from how the buttons “feel” to the user. Taking into account that users commented on the clutter of the previous browsers, we wanted the users’ input as to how the new functions “feel.” A paper prototype for a browser completely takes the user away from the interaction between the user and his or her mouse. Simply pointing to a place on a paper prototype with one’s finger does not give us accurate data. Using this web page prototype allows us to fall back into the role of master/ apprentice. Although the prototype needed to be structured and not as free-flowing as the first set of interviews, this prototype allowed us to watch the user interact with the new buttons in their real environment. 


The decisions to place the buttons in the manner they were placed were directly linked to the ways in which previous browsers already established their structure. The placement of the four buttons we are keeping, back, forward, refresh and stop, are in their same positions in order to keep consistent with previous browsers. Our logo is in the same spot where the Netscape and Internet Explorer logos are. The personal toolbar that we redesigned is in the same place as the other personal toolbars. The address bar is also in the same place that it is in the other two popular browsers. So, with the main buttons and functions we kept the continuity among them so that the users do not feel awkward towards the new browser. 


The placement of the new buttons and features are the key to making web browsing more efficient. First, the placement of the “new vision window” button is aligned with the personal toolbar and right underneath the back button. We found that since users utilized their knowledge of other programs such as Microsoft Word when browsing, we would use this to our advantage. In Microsoft Word, the new window button is directly under the file menu, so we attempted to mirror this. At first, we thought of positioning it in the place of the back button and shifting the four main buttons right, but this would lead the user to become uncomfortable with the browser because the back button is always in that spot. So, the next best thing was to place it underneath the back button, where it would be still under the file menu and under the most used button on the browser. 

The placement of the dual “Go to” and “Search for” button replaces the word “address” as seen in Internet Explorer. Since users know that the big white box is where the URL goes, we felt it was redundant to place “address” next to it, instead we used this space to place our dual button. The “Go to” is on top because it represents the most important aspect of browsing, typing in the address while the “Search for” is below it to show that the address bar has the dual functionality and can be used to search also. 

The placement of the hand next to the address bar is to show users our new idea, but it will not be there in the final version because we decided it is an option best left in preferences. Lastly, the mini-buttons are at the bottom because that is their purpose, to be close to the bottom of the scroll bar so that there is less mouse movement to increase efficiency.

Methods (2nd iteration)


Our second round of interviews tested our prototype’s usability. Since our prototype is web based, we set up a script for the interviewees to follow. From Sun Microsystems’s GNOME project, we got some valuable information about how to do the prototype interviews. What we found most important was, the first two steps in their testing, “1) Users asked to describe what they saw on the screen after logging in for the first time. 2) Asked not to move the mouse so that no tooltips would appear” (http://developer.gnome.org/projects/gup/ut1_pres/img14.htm). The second step also applied to our prototype because we had the initial page of our prototype have mouse-overs for our new features that describes their function. Mouse-overs are when the user moves the mouse over a certain location on the web page, and text appears when this happens. This was our first step in the interview process, to have the user look at our browser without touching anything and find out if they notice anything added, changed, or missing.


After they completed this, we proceeded to explain to them the new functions using the mouse-overs and had them read the text that described its function. The next step was to give them a particular task to accomplish. The first was simulating typing in a URL into the address bar and pressing enter or clicking the “Go To” button. The next task was to use the “Search For” button. First, they selected their default search engine by clicking the drop-down box on that button. A list of search engines appear, but the only option available, because of time constraints, was Google. So, after clicking Google, the users were sent to the Google homepage. This showed them that the drop-down menu acted as a way to set the default search engine and a link to a search engine. Also, a watermark appeared above the drop-down menu of the “Search For” button as the Google “G.” This is a way for the user to know which search engine is their default one. We then asked the users if they noticed if it was there. 

The next task was to ask them to search for basketball using the address bar and “Search For” button. So, they clicked the empty address bar and simulated typing in basketball. This opened up the next page with basketball in the address bar. The next step was to have them click the “Search For” button to perform the search. This led to the next page, which showed the results of searching for basketball. From this page, they had a couple of options, using the “New Vision Window” button and drop-down menu or using the mini-back button. We let them play around with these functions, and then asked them how they would go back to their homepage.

After arriving at the homepage, we went over the working toolbar, and asked them to click the http://cow.gets.phatchicks.com link to show them that the links on the toolbar acted as links in a favorites menu or as a link on a web page. After performing this task, we asked them if they understood how the “Hand” works. Then, we asked them how they would print something. We did this to see if they missed the print button or if they would regularly use the file menu to select print. Once we got this information, we handed them a feedback form to fill out. This form was broken down into six questions, one for each new button or function. Each question had three parts, “a) Do you understand how this feature works? b) Do you think this is a valuable feature? c) Could you see yourself using this feature?” So, in addition to our notes during the interview process, we gathered data once the interview was completed.

Results of Prototype Interviews


Our prototype interview data was collected both during the interview and in the feedback form. We compiled the data from 22 users who filled out the feedback form into graphs for each new function as well as if users missed the print and home buttons. Again, the feedback form had six questions broken down into three subsections. This data is located in Appendix E.

Go To/ Search For: 19 of the 22 users understood this feature. For both the value of the feature and if they would use the feature, 18 of the 22 users answered with a yes.

New Vision Window: 20 of the 22 users understood this new button while 19 thought it was valuable and 18 reported that they would make use of this function.

Mini-Back: For this new button, 21 of the 22 users understood it. The number of users that thought this was valuable was 13 while 9 did not think it was valuable. 15 users reported that they thought it was useful while 7 did not.

Mini-Forward: Just as for the mini-back button, 21 of the 22 users understood it. 12 users felt it was a valuable function and 10 who did not. For the third part, 15 users felt that it was useful and 7 did not.

Working Toolbar: All 22 users understood how our new functioning toolbar worked. Of all the users, 19 felt it was valuable and 3 felt it was not. Then, 17 felt that they would use it, and 5 reported they would not.

The Hand: 21 users understood the feature. 13 of our users reported it was valuable and 9 thought it was not. Whether they would use the feature or not was split down the middle, 11 would use it, and 11 would not use it. 

Missing Print Button: Only 4 of our 22 users noticed it was missing, so 18 did not notice it was missing. Also, 2 wanted it back on the browser and 20 did not.

Missing Home Button: Just like the print button, 4 users noticed the missing home button and 18 did not. Only 3 users wanted it back while 19 did not.

Reconsolidation
We created seven sequence models, one for each of our new features. These models represented the ways in which originally intended the features to operate. We then drew in the lightning bolts representing where users had difficulty with the new features. For the final prototype we needed to find solutions to remove the lightning bolts. These sequence models are in Appendix H. For this reconsolidation section, the key points are the problems that we found in our prototype. So, I will discuss the lightning bolts and other problems associated with the new feature rather than explain the details each feature works because that was described in Discussion of Results. 

Working Toolbar: The main problem users had with the toolbar concerned privacy issues. Some users viewed sites regularly that they seemingly did not want others to know about. Another problem with our toolbar was that sometimes the address of web pages are long, so one link could take up the whole bar. A third lightning bolt that occurred was the user did not know how to remove a link when they no longer wanted it on their toolbar. Lastly, this working toolbar would not work well on a computer that was shared by many people since it is supposed to be customized for one user. This is something that is out of our control though. Possibly the only way to avoid this is to have the users login to the browser so that their settings appear and not someone else’s. 

The Hand: The main problem with this was that our users had other ways of scrolling. For instance, some of them used the mouse wheel to scroll or some of them used the arrow keys on the keyboard to accomplish this. A third problem was for users of a laptop. They said that it would be difficult to click and scroll with the touch pad on his or her laptop.

New Window Button: The first lightning bolt that occurred was users did not recognize the symbol for new window, so they did not know what that button did. Some users thought the “N” on the button stood for Netscape, and so did not realize what the functionality of the button was. The icon was the main problem. It was not clear to the users what it symbolized. One other problem was that users already have their own ways of creating a new window whether it is through the “File” menu, a keyboard shortcut, or any of the multiple ways to accomplish it. Another problem was that the drop-down box added complexity to an already new feature. Since the users had never used it before, some were confused by exactly what the purpose of the button was.

Mini-Buttons (User accesses a URL): One of the most commented negatives to this new feature was that the mouse wheel negates the efficiency of this function. The reason for these two mini-back and mini-forward buttons was so that the user did not have to go from the bottom-right scroll bar to the top-left to go back. Since the user can have his or her mouse pointer anywhere on the screen when using the mouse wheel, there is no real need to have an extra set of buttons that probably will not increase efficiency. Another problem was that, for the amount of added efficiency, the extra complexity to the browser seemed to outweigh the extra efficiency. Another key problem with this is that most of the useful functions for manipulating the browser, such as entering a URL into the address bar, are located at the top of the browser with the bigger back and forward buttons. Therefore, the user would have to go back to the top of the browser anyways to perform some function, and thus the user would not have use for the back and forward buttons on the bottom.

Go To Button: Some thought that this button was part of the search button because they are joined together. Most users did know what the button did, but did not use it anyway because clicking Go To is slower than pushing enter on the keyboard after typing in a URL. Also, since the button was not directly connected to the address bar, some did not know that the two were related to each other. 


Search For (1st use): One problem was that users might type in the URL of the search engine rather than using than selecting a default search engine and then using the search for button. Another problem was that the user might click on the “Search For” button before selecting a default search engine, which we did not account for. A third lightning bolt was the complexity of the button, users were sometimes confused by the functionality of the button. After selecting their default search engine, some users did not notice the watermark above the drop-down arrow that signified their default search engine. This was a problem because we wanted the user to know that they were going to use their default search engine to search and not just some random engine. The last lightning bolt was if the user pushes enter on the keyboard rather than clicking the “Search For” button after typing in their keyword(s) for their search. 

Search For (after 1st use): One lightning bolt was that the user did not realize that after selecting the default search engine, that engine’s logo appears in the button. Since their default search engine was not made obvious to them even after they had selected it, they were not sure what their default search engine was. Another problem is dealing with users who type in their keywords and then hit enter on the keyboard instead of pushing the search for button. This shows a need for a keyboard shortcut.

Discussion of Results: Second Prototype

Using the data gathered from the prototype interviews and the sequence models, we proceeded to make the necessary changes to the prototype. Another method from Sun’s GNOME project was helpful in the design of our next prototype, "There should also be a list of user interface priorities, with clear indications as to what is an essential requirement and what is desirable. Without such a prioritized list, it is difficult to decide where staff effort should be spent in user interface development. Unless there is an order of priority, if only some things are implemented, there will be no guarantee that they will be important in terms of usability and accessibility" (http://www.desire.org/handbook/2-9.html). With the priorities in mind, we figured out what was important and needed to be changed and what needed to be removed from our prototype. A picture of the new prototype can be found in Appendix I. The main source for making changes is from the sequence models from our reconsolidation in Appendix H. More data to support our changes is from the prototype interviews, which can be found in Appendix G.

Working Toolbar

The issue of privacy was commented on by a number of users, so the team decided that the toolbar needs a way to be turned off before any links appear. So, when the first link is about to appear on the toolbar, a dialogue box pops up asking the user whether or not he or she would like to enable this feature. Clicking “Yes” allows the browser to actively update the toolbar while clicking “No” disables the toolbar’s functions.

One of the problems that we came across was that the URL of the website was too long to fit reasonably within the toolbar, so the change we made was to have the link appear not as the actual URL, but the title of the web page. For instance, a link to http://studentlink.ucsd.edu will appear as Studentlink. 


In removing the “Home” button and a change to the “New Window” button (which will be described later), the user had no way of getting back to their homepage easily. So, we decided to place a link on the toolbar that leads to the user’s homepage. 

There was also a problem of how the user could easily remove the links that appeared on the toolbar. Therefore, in order to be able to delete link, we plan to make it possible to achieve this by putting the mouse cursor over the link and pushing delete on the keyboard.

The Hand

This feature was one of two to be removed from our browser. The data from the prototype surveys indicated that only half of our users would be willing to use this function (Appendix G). The lightning bolts from our sequence models also contributed to the decision to remove the function. We found that users had multiple ways of scrolling that they used on a regular basis, such as using the mouse wheel or using the arrow keys. The combination of the lack of support from the surveys and the previous multiple ways of scrolling led the group to the conclusion of removing the “Hand.”

New Window Button

The “New Window” button was found to be useful and valuable, but needed modifications. The most-commented problem with the button was that users did not what the button’s function was at first glance because the icon did not represent this. The team enlarged the button so that an icon, the icon is the same icon for “New Blank Document” in Microsoft Word, and the text “New Window” would be able to fit on the button (picture in Appendix I) Hopefully, the text and the Microsoft Word association will trigger the notion that this button opens a new window.


We also removed the drop-down menu from the button because it added complexity to a button that the users already had enough problems with. Therefore, we have set the default click of the button to open a new browser window with the current page rather than the home page.

Mini-Buttons
The mini-back and mini-forward buttons were the other features to be removed. There was not much support from the surveys for these buttons as just a little over half of our users found this function to be valuable (Appendix G). Several users commented that they do not use the scroll bar to scroll rather employing the mouse wheel or the keyboard arrows. For this reason, their mouse pointer would not be near the mini-buttons when scrolling and possibly closer to the bigger “Back” and “Forward” buttons, which negates the efficiency we thought these buttons would add. For similar reasons to remove the “Hand,” the team decided the buttons caused extra complexity to the browser that resulted in little if any efficiency.

Go To Button

From comments that the drop-down arrow on this button confused users in terms of what it did, we decided to remove the drop-down arrow. We also found that the arrow added more complexity that was unnecessary because the drop-down arrow on the address bar accomplished the exact same function. 


A second change to the button was to make it smaller and add an icon to it. The icon helps the user identify what the function of the button does. Making the button smaller was a change motivated by the necessity to change the “Search For” button, which needed to be larger to display the default search engine. Considering that 0 of the 14 users from the contextual inquiry interviews used the “Go” button in Internet Explorer allowed us to make this change.

Search For Button

The problems we encountered with this button mainly stemmed from the user not knowing how to use this function or not utilizing this function. Users did not know how to select their default search engine nor did they notice the watermark that appeared on the button after the default search engine was chosen. The first step to solve this problem was to create a dialogue box that appears when the browser is first run to let the user know that this is a new feature. In this dialogue box, the user can select their default search engine from a list, or type in the URL. After the search engine is selected, the button changes to “Search with” and the logo of the search engine is placed on the buttons below the words (picture in Appendix I). In order to fit the logo, we had to enlarge the height of the button, so we made the “Go To” button smaller. The logo was now big enough so that the user could identify exactly which search engine they would be using when he or she clicked the “Search With” button. The dialogue box allowed us to remove the drop-down arrow because the user could now select the default search engine the first time the browser is run.
Other
What we observed in our initial interviews was that only 4 of the 14 users took advantage of the keyboard shortcuts, which greatly increase the efficiency with which a user manipulates the web browser. We decided that there needed to be a simple way for users to learn these shortcuts, and tooltips seemed to help solve this problem. When the user places their mouse cursor over the button that he or she wishes to use, a small box appears below the button which has the keyboard shortcut written on it. This way, every time the user clicks a button he or she will see the keyboard shortcut.

Another problem that some of our users had, was associating the “Go To” and “Search For” buttons with the address bar. The reason for this may be because they were not connected, so the buttons may have appeared independent of the address bar. So, we have changed the appearance of address bar and the buttons to be adjacent to each other so there appears a better association between the two.

Problems
Consolidated Physical Model

What we originally thought was that we did not need a physical model because it seemed that this model was would not be helpful to us in designing a better web browser. 

We believed that would have been included are the basic components of the computer, the mouse, keyboard, and monitor. These three main components did not affect the way the user would use the web browser, as was evidenced when we noticed commonalities across users that were not affected by the size of the monitor, type of mouse, or type of keyboard. Thus, we felt that while the components of the computer are important to web browsing, they did not play a role in how efficient the browser was for the user’s web browsing. 

The problem with this was that monitor size did matter as well as the screen size (number of pixels). This would make a difference because a user browsing at a screen size of 640 x 480 pixels would have a much different experience with the browser than someone browsing at 1024 x 768 pixels. The amount of viewable area in the larger screen size would allow for more buttons, more toolbar links, and would be able to view more of a web page so there would be less scrolling. Another physical model factor is the varying connection speeds of our users. Someone browsing with a T1 line will have a different experience than someone on a 56K modem. The faster connection creates less waiting time and thus this user may browse more pages simply because they do not have to be patient for a page to load. One problem with having a slower connection is that the web pages do not load instantaneously as on a T1 line, so the slower person’s connection force them to be patient and may not view sites that take a long time to load up. 

The web browser should be able to account for these different experiences, and allow certain options to be enabled or disabled. If the browser could detect the screen size in pixels and the connection speed of the user, there could be separate default browsers for each one. This way, the browsers could become more efficient to individuals rather than a community at large. For instance, users with a slow connection could toggle on and off Flash introductions, greatly speeding up the time to get to the main section of the web page. So, the physical model should have been created for some of these issues for us to get a better understanding of our user base.

Working Toolbar: One problem that came about after we finished the changes with the prototype iteration was the titling of the links that automatically go up on the toolbar. One subject that must be considered is how to rename the links on the toolbar according to what the user desires. Links are written as the titles of the web pages, which the web master sets, therefore, the user has no control over what the text of the link reads. The issue of pages that are untitled is another reason to be able to rename the links because the user cannot know what a link reading “Untitled Document” links to. The user should be able to easily change the names of these links, but we neglected to discuss this aspect probably because this problem never came about from our prototype interviews because the links were placed on the toolbar ahead of time.

Conclusion and Next Steps

Jakob Neilson wrote, “System designers are human and they certainly use computers, both characteristics of users. Therefore, it can be tempting for designers to trust their own intuition about user interface issues. Unfortunately, system designers are different from users in several respects, including general computer experience (and enthusiasm) and their knowledge of the conceptual foundation of the design of the system.” (http://developer.gnome.org/projects/gup/ut1_pres/img7.htm). As the designers of the web browser, our team needed to use the data from both of the interviews to redesign a browser. At times, we were tempted to implement ideas based on our own experiences and knowledge. Sometimes though, these ideas were not supported by the data, and thus could not be used. It would have been a mistake to use personal experiences since the browser is not a system built to increase our efficiency, but rather for all ranges of users from novice to intermediate to advanced. 

Some future plans and implementations would be interesting to test on users to find out about how to make browsing more efficient. Proposing to make buttons on the keyboard similar to those on the web browser, Shailendra has designed a way to make browsing even more efficient. For instance, a “Back” button on the keyboard would perform the same function as the button on the browser. Therefore, users not familiar with the keyboard shortcuts do not need to discover them to be as efficient as those who already know them. Instead, users can just push the clearly marked button on the keyboard that has been set up to perform this feature which will speed up their web browsing techniques.

Another idea that I have thought about testing would be to implement an active bar that contains links to sites that the user has just previously visited. In addition to the working toolbar, there would be an active history bar refreshing every time a new web page is viewed. Since back is the most often used button as evidenced from our interviews, having a list of previous sites that the user has been to would eliminate multiple clicks of the back button. Instead of multiple clicks, only one click is needed to visit a site that was recently viewed. By being able to see which sites that the user has visited, the drop-down arrow on the back button could be eliminated as well.

The overall goal of our project has been to create a better and more efficient web browser through the principles of contextual design. We have attempted to create a browser that is more efficient than other browsers while not drastically changing the user’s work. Through implementations such as the working toolbar and the “Search For” button, we hope to seamlessly integrate our browser into the user’s work.
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