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Abstract.
The aim of the project was to evaluate and redesign the current web site for the Indiana University Office of Academic Support and Diversity (OASD) based upon iterative user-centered principles. Initially, an analysis of the current OASD was conducted based upon user feedback, team discussion, and comparison to a similar web site. Then, initial low-fidelity prototypes were constructed based upon user requirements and expectations that were determined in the initial analysis. Users were involved in every step of the design process, and the team then incorporated this feedback into each new prototype. After a number of low-fidelity prototypes were constructed, the team transitioned to high-fidelity prototypes to add functionality and convey a better aesthetic layout to users. Analysis of team discourse and user feedback led to a heuristic evaluation, which proved that our final prototype was a solid foundation in which to create a new web site for the OASD. The paper includes discussion of important lessons learned and outlines an implementation plan. 
1. Introduction  
When redesigning the web site for the Indiana University Office of Academic Support and Diversity (OASD) (http://www.indiana.edu/~asd), there were numerous factors to consider before implementation.  The team realized that for a design process to be completed successfully, it would need to be conducted with a fluidity of design expression, especially in the early stages. A conceptual model and an overarching metaphor were first developed by the design team to guide the manner in which each choice is made at each phase of the development process.    A user population needed to be defined and its requirements needed to be determined through a variety of techniques to give the team insight into user expectations. User feedback needed to be evaluated and incorporated into each of the iterations of the design. This outline of user-based design process is supported by Darren Gergle, Tom Brinck and Scott Wood in “Practical Usability Methods in Website Design” in which the basic process for web design within time and managerial constraints is outlined (1999). An important point made in this paper is the concepts and design guidelines should be determined early in the process to provide a touchstone during the process (Gergle, Brinck, and Wood, 1999).  This use of a conceptual model as a guide proved to be of practical value as the team began the iterative design process.

Jesse James Garrett states that there are five planes to web site design: surface, skeleton, structure, scope and strategy (2003, p. 160-163).  This web site design project, as a necessity, focused on the strategy, scope and structure.  The strategy was the conceptual model driving the project and the scope and structure dealt with the functions and organization of information.  The users were most concerned with the surface and the skeleton of the project, and generally did not notice the conceptual aspects. 

 “User Purposes and Information-Seeking Behaviors in Web Based Media” by Napawan Sawasdichai and Sharon Poggenpohl, offers a set of principles for web designers in more detail (2002). Sawadichai and Poggenpohl categorize user searching behaviors, two of which were “known-item searching” and “topical searching” (2002, p. 202).  Since the user populations for the OASD site are frequently searching for a specific organization or resources, the “known-item” search was deemed a useful concept.  Other members of the user population will know the kind of resource needed but not where it is located, as defined in the “topical searching” model (2002). The team employed both searching behavior models which proved to be invaluable in creating the scenarios for the personas.
As such, the main concern in designing a web site is iteration throughout the entire process. Incorporating feedback from users, as well as team discourse, was the most important aspect of the project.  It is especially useful to adhere to this procedure before programming and implementation, which is the best method to eliminate usability problems before the project is too far along in the process for fundamental changes to be feasible. 
2. User Centered Design and Evaluation

2.1 Evaluating Current Web Site

The first step as a design team was to conduct an evaluation of the current web site for the Office of Academic Support and Diversity. The team examined every component of the web site and determined its primary strengths and weaknesses.  The strength of the website lay in its wealth of resources both in documentation and external links.  However, its navigation and its organization of information were glaringly inept, i.e. the Collaboration link on the navigation bar redirects the user to a PDF document download.
As suggested by Rogers, Preece, and Sharp (2007), the team looked at similar web sites and found the University of Connecticut Office of Diversity and Equity web site (http//web.uconn.edu/wwwode/) to be a good example of the functionality and aesthetic values that the OASD web site lacked.  The Connecticut Office site maintained the color scheme of the university sites as a whole.  It gave a better understanding of the services offered and easier navigation.  Furthermore, the team considered the layout to be aesthetically pleasing.
2.2 Gathering User Requirements

Following analysis of these two websites, the team formulated a questionnaire to gather feedback from seven users concerning the OASD web site. Users reacted to the visual elements such as the color and layout negatively.  The inconsistent and nonfunctioning navigation was another area that incurred negative user feedback.  Another function that caused distress to the uses was the unlabeled links that opened PDF documents.  This user feedback helped reinforce the team’s initial evaluation of the OASD web site design flaws.

Since it was clear from initial analysis and user feedback that the navigation was subpar, the team developed user experience and usability goals to form the user requirements based on this data.  The team concluded that important usability goals were efficiency and effectiveness. The web site provides many resources for academic and diversity needs across campus and therefore the user experience goals were clearly to be helpful and satisfying. It was also evident from the team evaluation and user feedback, that the secondary goal of an aesthetically pleasing experience was necessary.
To help further determine the requirements, two distinct user populations were created to determine the main functions of the web site. The primary user population was determined to be students seeking advice and information regarding diversity resources on the Indiana University campus.  The secondary user population was determined to be students seeking advice and information regarding academic resources on campus.  To bring to life these user populations, the team created a persona and scenario for each user population to determine how each was expected to interact with the web site.  Creating these personas representing these user populations clarified user needs that otherwise might not have been discovered.

In developing a model of user behavior, the team integrated Sawasdichai and Poggenpohl’s searching behaviors of “known-item searching” and “topical searching” into the development of the scenarios (2002).  Both the primary and secondary user populations would engage in searching for specific resources, such as reports or organizations, and also search for information on general topics such as academic support.  Both user populations needed intuitive and functional navigation and recognizable and well-organized categories of information.  The personas previously developed were placed in situations that not only highlighted their characteristics and motivations but drew upon the searching behavior models.   From this prototype, the team sharpened the focus of the user’s perspective and usability needs when interacting with the website interface.
To further help determine the main user goals and requirements, a graphical task analysis was developed to present site navigation in a different fashion.  This graphical representation helped to map the layout of the web site.  Furthermore, a use case based on the same main tasks was also developed to present a refinement on the user viewpoint and the error recovery courses of action.
Incorporating all of this team-generated data and user feedback, the team was able to determine an initial set of requirements.

These requirements included:

· To include a search bar to aid navigation

· To ensure that all links are functional

· To make navigation more concise

· To ensure that the web site is visually consistent with other IU web sites

These requirements were constructed to satisfy the usability goals and user experience goals determined to be essential to the user-centered redesign project.  These requirements were intended be an initial set of guidelines that would be modified and added to further in the iterative design process.
2.2.1 Population Sample and Data Collection

The team selected college students as participants in the evaluation of the website who were classmates, acquaintances or relatives.  Communication with the users was primarily face to face, although some were contacted by a combination of telephone and email. One participant gave responses throughout the entire project from the evaluation of the OASD web site to the evaluation of the second HMTL prototype.  Most of the users, however, commented on one or two prototypes only.

The team presented the users with either printouts or attachments in emails with the low-fidelity prototypes.  For the high-fidelity prototypes, the team either opened the browser to the URL of the HTML prototypes or included the URL in the body of the email message.  The team gave a brief description of the task to perform and the features of the web site, and added detailed information if needed by the users.  In the more elaborate talk-through technique, the team took notes of the comments of the user.  After the users evaluated the prototype, the team and the user had a closing conversation in the user was encouraged to elaborate on his or her previous reactions and comments.

2.3 Redesign and Prototype

After the initial user goals were determined based upon the various techniques mentioned, the next step in the user-centered evaluation and design process was to enter the initial redesign stages for the Office of Academic Support and Diversity web site. The first step in this process was production of a conceptual model.
2.3.1 Conceptual Model – Usage of Metaphors
To aid in the initial stages of the redesign process of the OASD web site, a conceptual model was produced, based upon the metaphor approach introduced by Rogers et al (2007), stating that “interface metaphors combine familiar knowledge with new knowledge in a way that will help the user understand the system” (p. 543). The model for the OASD site was likened to that of a telephone book. The phonebook metaphor provided a familiar structure for users. It allowed for easy organization and navigation of various links and information. The subsequent design developed this metaphor further with easy categorically-based groupings for various resources. The current layout of the OASD web site is much akin to that of the white pages of a phonebook, with links and information categorized in alphabetical order. The redesign of the site will make it more like the yellow pages of the phone book, with resources grouped logically for easy reference. The redesign for the web site will allow for easier navigation than a phonebook, with search functionality incorporated into the design.

2.3.2 Low-Fidelity Prototypes

Keeping the metaphorical phonebook model in consideration, a storyboard model was produced to envision a more seamless navigation process for the new site. User feedback was sought to aid in the navigation process. Based on user feedback and team analysis, a different navigation bar was created to better serve users. The main functionality expressed through the storyboard was the Resource Directory tab which grouped all of these similar categories into one directory. The following tables classify user feedback about the prototypes, as laid out by S.Y Rieh (2004). 
Classification of Responses for Storyboard Prototype:
	
	User 1

	Navigation
	Confusion over user control of navigation

	Organization
	Layout “flows” better than the OASD

	Aesthetics
	

	Functionality
	

	Concept
	User goal is not stated.  System display is not clear.


The storyboard, although seemingly straightforward, did not provide users with enough information about the features, nor was its purpose made clear.  However, the importance of web site layout and navigation to users was first mentioned in this data, a pattern that continued to arise in the feedback collected. Since users did not entirely grasp the concept behind the storyboard prototype, a card-based prototype was then created.
The card-based prototype further explained the main navigation features of the redesigned OASD web site, and included the drop-down bar for the Resources Directory tab. The team initially thought that this drop-down bar would help differentiate the numerous resources that the Office of Academic Support and Diversity has to offer. 
Classification of Responses to Card Based Prototype:
	
	User 1
	User 2
	User 3

	Navigation
	Drop-down menus are approved
	Drop-down menus are approved.
	

	Organization
	3 categories in Resource Directory are approved.
	Drop-down menus should be beside the link, not under it.
	Drop-down menu gives advanced information of category links.

	Aesthetics
	
	
	

	Functionality
	
	
	

	Concept
	Links should be highlighted.
	
	Confusion over choice of Office Information or Resource Directory.


While the layout of prototype itself was slightly confusing when shown to different users, the main concepts were well received. All three users thought the drop-down bar to be helpful for navigational purposes. Thus, the card-based prototype aided the team in its design and layout choices. The format of this particular prototype, however, made it difficult for test users to envision a real web site. The team consequently decided to create another low-fidelity prototype, an initial sketch of the visual layout of the actual web site.
The rough sketch prototype incorporated the main purposes of both the storyboard prototype as well as the card-based prototype to portray a better visual representation of the new navigation features. The sketch included two different screenshots: one screenshot of the home page for the redesigned OASD web site, and a second page for the Resource Directory tab. The home page sketch, after team deliberation and further consideration of prior user feedback, included some additional functionality not evident in prior prototypes. This included the addition of a search bar, the addition of a site map, and revision to the main text window to give users a better idea of what the Office of Academic Support and Diversity provides. The Resource Directory sketch mirrored the format of the card-based prototype, but displayed the information in a more familiar fashion for users. A RSS News Feed was also added based upon team decision.
To best obtain user feedback at this stage in the iterative design process, the team utilized two distinct data gathering methods to further attain user response:

· Gather four different user reactions to the sketch was obtained through the “think-aloud technique” introduced by Rogers et al (2007, p.335-336).
· A questionnaire was drafted based upon the techniques introduced by Gary Perlman (n.d.). 
The specifics of the think-aloud technique involved showing the sketch to users and allowing them to comment freely about their interaction with the sketch. They were instructed to envision the sketch as actual web pages and voice their opinions. Based upon this user feedback, the team gained insight about user expectations of the site layout. 
Classification of Responses to Rough Sketch Prototype:
	
	User 1
	User 2
	User 3
	User 4

	Navigation
	drop down menus are approved
	
	
	Drop down menus are approved

	Organization
	The drop down menu with the category links was confusing
	Layout is approved except for site map not prominent
	Move site map to left navigation bar. Move search function.  Also FAQs on left.
	Site map not prominent. Layout is approved.  Search engine placement approved.

	Aesthetics
	
	
	Need diversity images
	“Gender Resources” not approved

	Functionality
	
	News feeds approved.
	To whom does the email go?  News feeds approved.
	

	Concept
	Easy to visualize.
	Confusion about Resource Directory.
	
	


Three users complained about the location of the site map in the sketch. After deliberation, it was decided that in future prototypes, the site map would be included in the navigation bar. Another user brought up the lack of a Frequently Asked Questions (FAQ) section on the sketch, which was also decided to be included in further design prototypes.
Based upon stated user requirements, the questionnaire was designed to attain detailed user feedback about the sketch. The questionnaire incorporated both quantitative and qualitative data to determine whether user expectations were being satisfied with the prototypes.  The Likert scale was used to gather quantitative data with the answer choices ranging from strongly agree to strongly disagree (Rogers, 2007, p. 314). The second part of the questionnaire was created to gather qualitative responses with two opened-ended questions:  list the three most positive aspects about the website and list the three most negative aspects about the website. Each question covered a facet of the design to be implemented: expected features, organization of information, clear labeling, and layout and visual design choices.
The questionnaire reiterated the need for the site map to be included in the navigation bar. Moreover, the site navigation was well-received from questionnaire data, supporting earlier design choices from prior low-fidelity prototypes. The questionnaire was first distributed with this sketch, and was also incorporated into further, high-fidelity design prototypes. After analysis of user feedback from the rough sketch prototype, it was determined that the next phase of the design process was to move to high-fidelity prototyping. This allowed for further analysis and feedback of a better visual representation of the redesigned OASD web site, and to give users a better idea of actual site navigation. 
2.3.3 High-Fidelity Prototypes

Using the web authoring application Microsoft Office Publisher 2007, an initial high-fidelity prototype (http://ella.slis.indiana.edu/~lsisler/ASD_index.htm) was created based upon the rough sketch prototype. Due to the lack of familiarity with the application, the initial HTML prototype focused upon getting the template of the sketch into a web format. The team created this initial prototype with the intention of obtaining user feedback about this layout in a real HTML environment. User feedback was again obtained through the two methods described earlier. 
Classification of Responses to First HTML prototype:

	
	User 1
	User 2
	User 3
	User 4

	Navigation
	
	Confusion about directory links navigation.
	
	

	Organization
	Move site map to left bar.  Layout not approved.
	Not organized.  Site map approved.  Top side is not in one row.
	Move site map to menu.
	Template design not approved.

	Aesthetics
	Visually, left bar not approved.
	Office picture.  Spaced in left side not approved.
	Too much white space in middle. Caption not approved.  Address information’s background color not approved.  Add vertical and horizontal images to layout.
	Red background approved.

Title page font not approved.

	Functionality
	
	Confusion about Resource Directory links’ functionality.
	
	

	Concept
	Confusion about search.
	
	
	


Data analysis based upon the questionnaires distributed brought to the forefront the poor layout of the HTML prototype. Feedback from the think-aloud technique echoed these sentiments as well. In this setting, users were better able to express their opinions when seeing this prototype in comparison to the rough sketch prototype. As such, feedback reinforced prior design flaws obtained from the rough sketch prototype, but were even more specific. These concerns were duly noted for evaluation in further high-fidelity design prototypes. Examples of specific feedback were picture layout, organizational issues, and some of the color schematics. One user had difficulty distinguishing the search bar from the navigation bar. Users also lamented the fact that the links were non-functional and that the site “still shows the basic template of a ‘make your own website’ programming.” After analysis of this feedback and team discussions, it became evident that a second HTML prototype was needed to address these concerns.
Utilizing all this data, the second HTML prototype (http://ella.slis.indiana.edu/~lsisler/ASD_home.htm) was created to negate the design flaws from the initial prototype. The entire layout was redesigned with hopes to better serve users. The site map was moved to the navigation bar. A FAQ was also added to the navigation bar. The search bar was modified so it would be more distinguishable. The OASD mission statement, what we do, and about us was added to give users better understanding of what the office provides, per prior feedback. More pertinent images were inserted to help convey this understanding as well. A Resource Directory page (http://ella.slis.indiana.edu/~lsisler/ASD_home_files/Page610.htm) was also created to better emulate an actual web site. This page included a look similar to the card-based prototype, which had already received positive user feedback.
Classification of Responses to Second HTML prototype:

	 
	User 1
	User 2
	User 3
	User 4

	Navigation
	
	
	Contact Us and News & Events links switched. 
	Easy to explore.

	Organization
	Site map placement approved.

3 categories in Resource Directory approved. FAQs approved.
	
	Layout still basic but improved.  Site map placement approved.  
	Less text than before.

	Aesthetics
	Pictures approved.
	Top right side approved.  Left empty space not approved.  Site map not visible.  Pictures are fuzzy.
	Color choices approved.
	Pictures approved.  Resource Directory visually matches home page.  Text is visible on Resource Directory page.  Color gray to gold.

	Functionality
	
	
	
	

	Concept
	Mission statement approved.  News feed and search understood.
	
	
	


For this prototype, the same users from the initial HTML prototype were asked if the new iteration alleviated their issues. All four users agreed that the second prototype corrected a majority of their previous complaints. Moreover, new users were also consulted for feedback.  Five new users answered questionnaires, and for the most part, response was positive. Users agreed that the changes made from the initial prototype were beneficial to them. That being said, as new features and functionality were developed, more problems and issues arose for the users. Users still had issues with the visual layout and the lack of complete functionality. This was especially evident for the Resource Directory page, as the drop-down menus were still not functional. While the second prototype addressed the majority of requirements and expectations of the team and users, further iteration would be necessary before complete implementation. Given time constraints and project scope, this second HTML prototype was the final iteration created. To better evaluate the final prototype, a heuristic evaluation was conducted among the team.
2.3.4 Team Heuristic Evaluation of Final Prototype

The following heuristics were considered for the redesigned HTML prototype of the Office of Academic Support and Diversity Website. These heuristics were adapted from Jakob Nielsen’s “Ten Usability Heuristics” (2005). The following seven heuristics were deemed most important based upon team discourse. As the final prototype is not fully functional, some features of the heuristics were not entirely applicable. 
User control and freedom 

Users have the ASD Home link on the navigation bar to quickly and easily return to the main page. The navigation bar as a whole also allowed users to quickly access most “redo” functions and get users back to where they were before error occurred. 

Consistency and standards 

The aim of the prototype was to better align the OASD website with typical conventions of other the Indiana University-Bloomington homepage and other related websites. This included, for example, changing the main color to standard Indiana red, implementing a redirect back to the IUB homepage based upon click of the IU logo, and implementing a RSS-based news feed.
Error prevention 

The main issue in this regard for the current OASD website was the multitude of broken navigation links, as well as links that sent unknowing users to PDF downloads. Some of the links on the main navigation bar took users to different websites without warning. As this prototype was an incomplete web site, fully functional links are not of primary concern. However, it was critical to consider in the latter stages of design and implementation. This will satisfy the user requirement of fully functional links.
Recognition rather than recall 

The current OASD website attempts to make objects, actions, and options visible with its navigation bar on the left. However, users have to remember which links within the navigation bar lead them to different websites, which links or resources might be listed under “Programs & Services” or “Diversity Resources”, and which links take the user to random downloads. It is not explicitly clear and requires the user to remember the function of each link on the navigation bar. The prototype minimized this problem by streamlining the navigation bar. The Resource Directory tab placed all relevant links into one place for easy retrieval. The name Resource Directory implied that when clicked, an organized list of information will present itself to the user. 

Flexibility and efficiency of use 

The addition of the new search bar may indeed speed up interaction for the expert user. Moreover, the Site Map presented another way for more advanced users to navigate quickly through the site. A novice user may often overlook these features. The FAQ, intended for new users, answers common questions the user may have. These were the main ways in which the prototype addressed these concerns. 

Aesthetic and minimalist design 

The images displayed on the home page may in fact distract the user from more relevant information. However, many users along the iterative design process suggested more images to convey what the Office of Academic Support and Diversity stands for, so that is the justification behind their implementation. It can be said that this information is unnecessary and diminishes the overall visibility of the prototype. The prototype was as attempt to combine user feedback with as minimalistic a design as possible. The dialogue on the current OASD site containing the open letter from the Vice President was deemed unnecessary and unhelpful, as was discarded in the prototype. The Mission Statement, What We Do, and About Us information replaced this letter. This information was deemed by the team and users to be more informative and helpful. 
Help and documentation 

The prototype offered three features to aid in this category: The addition of a search feature, the addition of a FAQ, and the addition of a site map. These new features were implemented to clearly aid users in their browsing. The current OASD is quite clearly lacking in this heuristic and it was of utmost importance for this to be addressed in the prototype. That being said, the goal of the system was for it to be usable without needing documentation, and the prototype mirrored this goal.  
3. Discussion
3.1 User Feedback Shaping Design Process

In designing web sites from a user-centered iterative design perspective, it became evident that involving and incorporating user feedback was essential in every phase of the project. This feedback was critical throughout, from gathering initial user requirements through the final HTML prototype. Taking this feedback into consideration early in the process not only helps to develop a proper user-centered web site, but also conserves resources along the way. Time and money is saved by obtaining user requirements and expectations before programming when it is much cheaper to make significant alterations. If serious usability issues arise after programming, it is much more detrimental. 

3.2 Significance of Modeling and Prototyping
The number and order of the models and prototypes produced helped the team to gradually incorporate more complexity in each phase while still maintaining the positive features of prior iterations. This was extremely beneficial to the team in terms of conceptualizing the new web site. This also allowed for alterations in each subsequent model and prototype, based upon user feedback and team discussion. In the transition from low-fidelity to high-fidelity prototypes, users became increasingly aware of layout and navigation issues. The order of prototypes allowed for each iteration to convey better attention to details. The current Office of Academic Support and Diversity clearly did not follow these procedures, as there are many glaring usability errors in their current web site. These errors certainly could have been mitigated if more effort had been made before implementation. 

3.3 Future Improvements
As mentioned, due to time and project scope constraints, the project concluded with a heuristic evaluation of the second HTML prototype. If the team had the time and resources to complete the redesigned web site, the first step would be to take the feedback obtained from the second prototype, as well as from the heuristic evaluation, and create a better, fully-functional HTML prototype. This prototype would have working links and features, like the search bar and drop-down menus in the Resource Directory. It will streamline the layout to exude professionalism, i.e. professional photography of the Office itself would be produced and implemented. All of the pages in the navigation bar would be created to display full functionality. After development of this prototype, more user feedback would be attained, through a variety of techniques like the questionnaire and think-aloud technique. Usability testing based upon quantitative performance measures would also be obtained for assessment. The team would then analyze all this feedback once more to determine if user requirements and expectations are satisfied. Then, any necessary modifications would be made once more. At this point, the Office of Academic Support and Diversity would be presented with this information to gain approval and answer any questions they might have. At this point, programming for implementation could begin after Office approval.
4. Conclusion

This design project for the Office of Academic Support and Diversity gave the team valuable insight into the iterative user-centered design process. The team had the opportunity to create various models and prototypes based upon discussion and user feedback. The team gained practical knowledge and skills to aid in future endeavors. The team learned that focusing evaluation and design on the users themselves proved to be the best approach, as the project demonstrated. Team members are now more confident in their Human Computer Interaction skill sets.
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