SD 542 - Mar 26, 2001 





Alex Tam 96037128

Final Project Report – Wireless Online Shopping

INTRODUCTION / PROBLEM STATEMENT

Introduction

With recent advances technology, handheld computing and wireless data will be quickly adopted in the near future.  According to IDC, the number of handheld computers shipped will grow from 7 million per year to 45 million per year in 2004 [1].  All handheld manufacturers are developing connected devices.  According to the ARC group, 1 billion people will use wireless data services by 2005.  Of those billion users, 469 million users are predicted use this connectivity for e-commerce and retail services [2]. 

Traditionally, the only wireless devices that were available were cellular phones and handheld computers were used primarily as personal organizers.  Furthermore, wireless data services have been limited to simple data transactions like email due to bandwidth constraints.  These constraints are quickly falling as new wireless network infrastructure is being deployed.  Thus, the convergence of handheld computing and wireless connectivity to the Internet introduces a whole new tool that will allow people an alternative form of accessing information and conducting commerce.

Webster’s Dictionary as defines shopping: “to examine goods or services with intent to buy” and “to hunt through a market in search of the best buy”. With the convergence of handheld computing and wireless Internet connectivity, there is a great potential to enhance traditional shopping paradigms. 

This project will focus on developing an interface for wireless online shopping on a handheld device.  There is no current interface available to the consumer market because this is a new combination of technologies.  The closest categories to wireless online shopping are wireless access to data through cellular phones and household Internet shopping. 

Accessing data through wireless phones has strictly been reserved for extremely simple transactions like looking at weather forecasts or reading email.  It is difficult to interact with a cellular phone because the information display is limited to less than five lines of text display.  

Household online shopping has proven to be a successful tool for completing consumer transactions over the Internet.  Consumers can shop from the comfort of their own homes without waiting in line and traveling to various locations for different items.  However, household Internet limits the user to the location of their computer.  There are many items such as clothing that consumers choose to purchase at the merchants location because there is a degree of examination that the user feels comfortable with.  In addition, some items are purchased on location to avoid the delay in waiting for the goods to be delivered.  

This project is a priority because of its timing and scope.  It addresses the convergence of technology by developing a tool with an inevitable market.  

Problem Statement

The goal of this project is to develop an interface for online shopping on a handheld computer.  The challenge to this interface is presenting the consumer with useful information and enabling them with an additional tool to enhance their shopping behavior.  Since the device is so small compared to a standard computer, key issues will be the presentation of information to the user.  All of the information cannot be presented at once; navigation through different views of the system will be a big issue.  Furthermore, it can be assumed that users in a situation with a handheld computer will not read the instruction manual so the system will need to give the user enough information about the system to make decisions.   

The scope of this project is ideal for an interface design project because it addresses the need to convey large amounts of information in a limited visual space.  The interface must also be interactive so that navigation through different views will be an issue.  Furthermore, the mobile device is to be used by a non-captive audience who is constantly distracted as they move through different physical environments.  Therefore, the interface must present currency and allow for error recovery.

DESIGN PROCESS

The design of the interface evolved through a structured design processes.  The stages include, the proposal, functional decomposition, preliminary design concepts, peer review, working prototype, and user evaluation.  
Functional Decomposition
The goal of the functional decomposition was to break apart the system and determine the structure of the information within the system.  The functional decomposition broke the system into, functional purpose, abstract function, generalized function, physical function, and physical form.  Once the information was separated, variables could be formed that were useful in representing each information aspect of the system.  

Not all of the information variables that come from the functional decomposition are useful to the end user.  In many cases, the variables in the system are important aspects of the system yet are not relevant to the users operation and interaction with the system.  Those variables that did represent relevant information were selected to form the foundation for the preliminary design.  

The functional decomposition for a wireless online shopping extracted the following variables in each of the categories:

1.  Functional Purpose

· Success (Consumer decides to buy and receives good)

2.  Abstract Function

· Information Sink

· Information Transfer (capacity of information network)

· Information Source (capacity of information system)

· Goods Sink

· Goods Transfer (capacity of delivery system, cost)

· Goods Source (number of goods in stock, cost)

· Money Source (conservation of money)

· Money Transfer (conservation of money)

· Money Sink (conservation of money)

3.  Generalized Function

· Information about product  (specifications, price)

· Information about transfer of information (quality)

· Information about merchant (name, brand, rating) 

· Information about payment (type, confirmation)

· Information about delivery (distance, cost, time)

4.  Physical Function

· Type and limitations of handheld computer 

· Network coverage and cost

· Capacity of merchant 

· Specifications of product

· Type and cost of delivery service

5.  Physical Form 

· Size and shape of handheld computer

· Coverage and speed of network connection and merchant computer

· Merchant location, name, inventory, and appearance 

· Features of product

· Amount of money 

Delivery service, name, transportation mode, time  

From this list of variables, the following were selected for implementation in the preliminary design.  

1. Success (Consumer decides to buy and receives good)

2. Information Transfer (capacity of information network)

3. Goods Transfer (capacity of delivery system, cost)

4. Goods Source (number of goods in stock, cost)

5. Goods Sink (location of deliver)

6. Money Source (conservation of money)

7. Money Sink (conservation of money)

8. Information about product  (specifications, price)

9. Information about transfer of information (quality)

10. Information about merchant (name, brand, rating)

11. Information about payment (type, confirmation)

12. Information about delivery (distance, cost, time)

13. Specifications of product

14. Type and cost of delivery service

15. Merchant location, name, inventory, and appearance

16. Features of product

17. Amount of money

18. Delivery service, name, transportation mode, time  
The selections were made in order capture what information the user would need to interact with in every stage of the transaction.  Certain aspects of the transaction such as the flow of money through different parts of the system were not selected.  Only certain aspects of such information such as where the money was coming from and where it was going was sufficient for the user.

The separation of the variables in the functional decomposition was useful in defining the system and world.  It flushed out and isolated all information variables in the system so that relevant information could be selected for the interaction of the user.  These variables are critical for the next stage of the process, which is a preliminary design concept. 

Preliminary Design Concepts
The variables isolated in the functional decomposition aided in determining what necessary information were to be included in the interface design.  In addition to these variables, the interaction of the user was developed through possible scenarios and storyboards in a low fidelity concept of the design.  

The preliminary prototype consisted of storyboard sketches of the interface.  A master layout of the screen was developed which would be constantly visible to the user.  Elements that would be consistent to the user in every screen would be the battery power, network coverage, and the principle navigation bar.  All of these would be contained in the upper part of the screen in order to create a consistent dynamic workspace, (or window) underneath the consistent aspects of the design.  

The primary navigation bar was broken into three main functions of “main”, “search”, and “buy” which complemented traditional shopping methods.  These main areas were then further subdivided into tasks within those main areas as a second line under the three main areas.  The navigation bar was intended to look like the standard tabs interface found in common Microsoft Windows configuration windows.  

The major design challenges were immediately apparent to the interface were navigation, limited space, and shopping processes.  Since the workspace and views were so constrained in the environment, navigation was isolated as the most important aspect of the user interaction with the interface.  It was noted for a higher fidelity prototype that the visual form that was selected for the interface should clearly convey currency to the user.  Furthermore, limited screen real estate was also going to be a problem.  Household online shopping has the luxury of a large screen large quantities of information can be displayed concurrently.  Since the user cannot be presented with a large amount of information on a screen less than a tenth the size of a standard computer monitor, the flow of the views along with the presentation of the visual forms on the workspace will need careful consideration.  Moreover, the process of shopping is not always linear; all possible actions the user would want to take would need to be considered.

At this point, it was determined that future work would entail prototyping the design in a higher fidelity medium so that the design could be further evaluated and refined.  There were also other features that could be considered in later stages of the design such, as a repeat purchase feature, and a location specific feature.

Creating a preliminary design early on in the project after the functional decomposing help to begin the formation of the final design and determine major issues.  Using a storyboard with scenarios helped build a framework for the design so that the important variables defined in the functional decomposition could be applied in the design.  The preliminary design was also critical in determining that navigation was to be a key issue for the rest of the design process.  Realizing that there would be a conflict between the small screen real estate and the volume of information that was to be presented to the user guided the early stages of workspaces and views in the preliminary design.

Classmate Evaluation of design concepts
The next phase of the design process was a peer evaluation of the preliminary design concepts.  Peer evaluation was used as an external evaluation of the project in terms of course concepts, understanding of the design, positive and critical feedback and suggestions for improvements. 

The peer evaluator pointed out the usage of views and workspace concepts in the preliminary design.  He stated that it was good to cover those issues but that there could be more depth to the coverage such as extrapolating on views to description in terms of graphic atoms, graphic fragments, and graphic forms.  Secondly, the peer evaluator made a positive comment that the preliminary design was thorough and well understood and he agreed that navigation and limited space were major considerations.  All of the essential elements of the system and design were clearly presented.  Furthermore, the peer evaluator made positive comments to the validity of the project and more specifically, liked the use of windows in the design.  Other the other hand, critical comments were made in the quantity of information in certain views in the prototype.  He suggested that it would be difficult to display more than one topic of information on one screen.  He also noted that it was important to consider feedback to the user since there are few feedback cues for handheld computers.  In closing the evaluation, the peer evaluator suggested using consistent views throughout the entire workspace, implementing feedback mechanisms, including a sitemap, and including help functions. 

The feedback from the peer evaluator was a very refreshing perspective to the preliminary design.  It is good to see that the concepts that had been presented for evaluation were well understood and that common concerns were appreciated.  Furthermore, the critical feedback and suggestions had value in pointing out areas for improvement.  Specifically, the peer evaluator pointed out that there need to be further work on minimizing information beyond what was already suggested.

Working Prototype
Based on the feedback from the peer evaluator, a working prototype was developed using the preliminary design as a framework.  The implementation of the design revealed some of the limitations that would be applied to the interface design at this level of fidelity.  The Functional prototype will be discussed further in the final design description.

User evaluation 
Following the completion of the functional prototype, a user evaluation was conducted to see how pilot users interacted with the interface and to highlight any major problems early in the development.  The user evaluation was to determine if the material presented to the users provided them with sufficient information to navigation through the interface.  Specific issues of interest were the evaluation of the navigation implementation, currency, error recovery, and learning.  

The functional prototype was pilot tested using 5 participants ranging in various ages raging from 12 to 27.  Participants were first benchmarked by asking them specifically what their experience was with handheld computers and online shopping.  Following that, the participants were described the system that they would be interfacing with and the test procedure.  The users were given as little information about the interface as possible since it is likely that any manual written for an interface of this type would be disregarded. To evaluate the interface design, the participants were asked to accomplish different tasks within five scenarios.  The scenarios were designed to exploit all of the functional elements of the prototype as well as determine the participants’ performance and reaction to the navigation and structure of the prototype.  The performance of the participants through the tasks was measured by the time it took to complete the task and the number of errors recorded until the task was complete.  After all the tasks were complete, the participant was asked to give a subjecting rating to the interfaces by filling out semantic differential scales related to specific aspects of the design such at the primary navigation bar.  Finally, the users were allowed to give open feedback through a questionnaire interview.
The user testing yielded valuable information about the interface design.  The time performance, although a weak indicator, did show that there was a large variance in the user performance with the system.  Some users learned how to use the system right away with few errors while others consistently had trouble and at time made errors that they could not recover from.  One thing to note from the time performance was that there was a sharp decrease in the time to complete the task between scenario one and scenario two even though the two scenarios are very similar.  This seems to indicate that there is a strong learning effect even after only one learning session.  

The next performance measure was counting the number of errors that the users made while trying to accomplish the tasks.  The error performance indicates that almost all of the users had problems with the navigation.  Interestingly, the fact that they completed the tasks after so many errors indicates that there is often sufficient feedback in place so error recovery is usually successful.  Error performance also isolated key elements of the interface that had problems.  The significant mistakes that were made were that users had trouble moving from the detailed description to the merchant choice window.  Once in the merchant choice window, some users failed to realize that they had to choose a merchant to continue.  Another common problem was that participants failed to make use of a full screen image preview button to visually evaluate their purchases.  This could well be a problem of salience.

Feedback from the semantic differential ratings was generally positive.  Participants had problems with the navigation but found that there was usually sufficient information available for decision-making and very low memory load required.

In the questionnaire interview, participants made comments on the navigation of the interface, the forward and backward buttons, the navigation bar, and the general presentation of the information in the system.  First, the general response to the navigation in the system was mixed; some (3) found that there was a lot of useful information in the system for navigation while others (3) found that although efficient later on, was difficult to learn at the beginning.  Secondly, there was a consensus that forward and backward navigation buttons were a good feature and should stay.  In terms of the navigation bar, many participants (4) indicated that it was confusing having redundant buttons on the navigation bar while some questioned the hierarchal schema of the menu buttons.   Lastly, participants found that there were a lot of visual cues for the operation and that information needed for tasks were visible. 

Many things were learned from the user testing.   First, navigation remains a primary concern.  The currency within the system is maintained however, the redundant options may be providing too many options and confusing users.  A suggestion was made to deactivate the buttons on the navigation bar and have them only tell the user where they are.  There is also an issue of cues to guide the user through different functions on the screen.   Perhaps once, the extra options are removed and more salience is built into the buttons we can see an improvement.

User testing indicates that the strength of the interface design was currency, feedback, recovery from error, and learning.  Even with the navigation problems, most users found the proper course of action and recovered well from errors.  Furthermore, a significant learning effect has been suggested.

User testing revealed that weakness of the interface design remains the navigation within the system and certain salience issues with some of the functions.  Improvements to address the navigation issues will be to reduce the number of options for the user and modifying the shape of the main navigation buttons into the shape of arrows to indicate the flow of the process.  Salience on the remaining buttons could be enhanced to emphasize all of the available functionality.  An additional improvement could be to add expandable and collapsible information windows to provide help for novice users but can be minimized for more experienced users.

Using different methods of evaluating the performance of the participants and their subjective reaction to the design of the interface was valuable.  Each different measurement provided different pieces of feedback information, which were all useful in evaluating the interface.

Presentation to Class

The work was presented to the class in a short presentation summarizing the different design activities do date.  Based on the limited time, the presentation discussed, the motivation for the project, shopping schemas, challenged faced in the project, working prototype, user testing, and user testing results.  After the presentation there was room for discussion period to gain feedback from the class.

At this stage in the project, the feedback from the class was moderately useful.   The class was receptive to the idea of wireless online shopping and there was a consensus that most people would use the enhancement if it were widely available.  There was a consensus that navigation in the working prototype was difficult to understand at first.  Furthermore a point was brought up to look at localizing the handheld devices to individual stores such that users could walk into a large department store and pick up a resident handheld computer and go.  Although this would simplify the implementation of the transaction system, it does represent a difficult in familiarizing users to the functions of the handheld computer on top of online shopping interface.  The last point that was made was to implement a shopping cart feature so that more items would be selected before the final payment transaction.

Redesign of the interface
The design activities have guided the evolution of the design of the interface.  After user testing, the navigation bar, box outlines, and confirmation menus were changed.  Since many users had difficulty with an active navigation bar, the navigation bar will no longer contain linked buttons.  Instead, the navigation bar will have a flat graphical form so as not to suggest a button and the top level titles will be shaped to indicate the direction of the process flow.  The navigation bar will still be dynamic and display the current activity of the process by highlighting the current view of the workspace.  It is hoped that reducing the number of options will improve the navigation of the system.

Since some of the functions within the functional prototype were missed in the user testing, the salience of the active buttons on the screen has been enhanced by outlining the buttons to make the three-dimensional relief more apparent.  

Furthermore, an additional confirmation screen has been added subsequent to the original confirmation screen.  The purpose of this screen is for the user to evaluate a non-dynamic summary of their purchase request. 

FINAL DESIGN DESCRIPTION

Introduction

After a series of design activates, the design of the wireless online shopping interface can be presented as a complete project.  Although the final product would require further implementation, user testing and revision, it is at a point where further developments to the software and additional resources applied to the development of the interface is warranted.

This design has proven that a useful interface can be provided to combine handheld computing with wireless data services in order to enhance the shopping experience.  This tool is a new medium that combines the benefits traditional shopping such as personal evaluation of the product and immediate pickup, with the benefits of household internet shopping which have the advantage of database search engines and the removal of waiting in line to pay for purchases.  The tool follows traditional shopping schemas of looking for a product either by search engine or heuristic search, evaluating the product, comparing between merchants, and completing the transaction.

Key enhancements of the interface to traditional methods in addition to the wireless handheld convergence are pickup option and the repeat purchase option.  The pickup option lets the user decide based on price of delivery or location congestion whether or not pay for the item through the handheld computer and pick up the item instead of waiting in line for a traditional cash register.  Since computers are very good at storing information, a repeat purchase feature can accelerate the transaction regularly purchased items.


[image: image1.wmf] 

Previous iteration (Functional Prototype)

Key improvements over previous iterations of the design are the directional primary area indicators in the navigation bar, the deactivation of buttons in the navigation bar, the outlined buttons to improve salience through a clearer affordance, and an additional confirmation window to complete the transaction.  

Structure of the interface
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The wireless online shopping interface consists of master information, which is consistent throughout all views in the workspace, a dynamic navigation bar which indicates the current view, and dynamic content which is specific to the task operating in each specific view.  

Master information

Every view in the workspace will contain graphic elements that represent the remaining battery power of the interface and the network coverage since these is key information in the operation of a wireless handheld device.  [image: image3.png][ Microsoft PowerPoint - [Palmshop_rev2.ppt] EEIE
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Also pervasive in the views, is the use of forward and backward buttons for navigation. [image: image4.png][ Microsoft PowerPoint - [Palmshop_rev2.ppt] EEIE
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 These buttons will be highlighted when their functionality is available and function identically to corresponding buttons on Internet browsers.  For example, when the user first activates the wireless online shopping program, it would be pointless for the backward or forward button to be active.  The buttons would also be inactive in another case.  Once a transaction has been confirmed and is complete, it would be unwise and infeasible for the system to allow the user to return to previous views that allow him or her to customize their transaction.  One a transaction is complete; another system takes over which handles the inventory and delivery of the product.  This forward backward schema has been selected because it has become a cultural norm since the general population is aware of this feature from Internet browsing.  To have the functionality otherwise would violate these schemas and cause confusion for the user. 

Dynamic Navigation Bar
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The navigation bar consists of a primary navigation bar to show the general areas within the interface.  Under each area is a set of secondary navigation bars to indicate tasks that are represented within the primary areas.  The secondary tasks are color coded to match their parent areas.  This feature is used aid in establishing currency for the user.

The first element of the navigation bar is the primary navigation bar.  
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 The purpose of this bar is to indicate the current primary view in the workspace.  When the user is active on a task within these areas, the appropriate primary navigation area indicator will be highlighted while all other primary areas will be grayed.   This navigation bar is the first element to convey the current status of the transaction to the user and establish currency.  These elements were previously active as buttons to allow the user to quickly access these areas.  It was found through user testing however, that there was often a redundancy between these buttons and buttons that moved form screen to screen.  This redundancy provided to many options for the user to choose and was a constant source of confusion.  Their current graphic form has a flat appearance and does not suggest a button.  However, if a user tries to use the graphic form as a button, they will receive feedback in that nothing will happen and they will realize that the graphic forms are not active buttons.  The three main areas represent the shopping process.  Their representations have been boxed with a graphic form indicating the direction of the process of shopping.  This feature was added, as there was earlier confusion about the hierarchal structure of the interface.  The directional form helps show the flow of the process.

The second element in the navigation bar is the secondary navigation bar.
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 This bar is used to indicate the current specific task under the main general area.  For example, the image displayed indicates that the current task is the start item under the main menu.  One advantage of having a dynamic secondary bar is to conserve the limited space on the handheld device screen.  By organizing the navigation into primary and secondary tasks, the secondary tasks display area can be reused for specific secondary tasks under each area.  Furthermore, note that the secondary tasks do not have directional graphical forms.  The justification for this is that certain aspects of the shopping process are not linear.  For example, under the search area, the user has the option of performing a string search or a heuristic search.  The two tasks are mutually exclusive and do not follow each other in a process.  For this reason, the secondary tasks remain in boxes with no process direction indication.

Dynamic Content
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The master information and the dynamic navigation bar have been placed at the top of the screen forming a windowed workspace below them.  This workspace is the central focus of the user.  The workspace has been intentional boxed in order to give provide the user with a clean segmentation of the workspace.  However, complicated the task, the user knows that the complexity is contained within this workspace.  Most of the user interaction will occur here while the previous elements or master information and dynamic navigation bar aid the user in providing currency information.

Interface functionality

The wireless online shopping interface has been divided into three main areas of “MAIN”, “SEARCH”, and “BUY” which are mapped to traditional shopping schemas.  These three areas present the primary and general categories of a transaction.  Grouping secondary tasks (or views) under these main areas helped to provide the user with a simple hierarchal structure to the system.

“MAIN”

The main area contains all of the information that the user would see as an introduction to the wireless online shopping interface.  There are three components to the main area; Start, Featured and Orders.  
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The start area is the first screen that the user sees when the application is opened.  The dynamic content window the start task contains links to all of the functions accessible from that window.  Since this is the Start menu, any search for products and purchase transactions begin here with subsequent steps accessed through later relevant task pages.  Note the dynamic open orders button on the start screen.  This feature gives the user information about open orders as soon as they open the application.  The red “pickup” item is intended to be more salient to notify the user of the more important pickup information.   The second view displays a featured items menu to where merchants can broadcast promotions to the user.  Finally, the last view in the main area is the open orders.  This view is used to monitor ongoing transactions to determine location and time of pickup or time till delivery.

“SEARCH”

The search area is used to look for a product to purchase.  The user has the option of using a string search or a heuristic category search.  Displayed below are different screens that show a process of searching for an item, comparing items, and evaluating the specification of items.  
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When the user begins a search, they enter a string and active a search engine.  When the search engine returns the results the user has the option of either starting a new search, refining the search, or requesting details of items.  To evaluate items, the user selects which items they wish to evaluate on the checkboxes to the left and hit details.  This takes them to the specifications page of the first item they selected.  From here the user can select to view a full screen image of the item, look at the next item in their comparison list, or proceed to purchase the item. 

“BUY”

When the user has selected an item to purchase, they go into the “buy” area.  
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The first thing the user does is to select the merchant to buy from based on location, and cost of delivery.  In some cases the user will find that they will save time and money by picking up the item and in other cases, the user will find that they do not want to wait in line for the item or travel out of their way to get the item.  The user selects the merchant by clicking on the merchant they wish to purchase the item from.  With the product and merchant selected, the user then enters the type of delivery, the type of payment, and authorization for payment.  Once confirmed, the user can then preview the receipt of the transaction and either correct or complete the transaction.
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A confirmation screen is displayed indicating that the system has accepted the transaction.  From here, the user is allowed to check the status of their order or return to the main page to proceed with another transaction.

An alternative transaction process that is built into the system is a repeat purchase feature for regularly purchased items.  Instead of searching for a product with a search engine, the user hits the “repeat purchase” button and looks into his or her own records to select items they have purchased in the past.  This skips the entire search area and saves time for expert users. 
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Interaction

In this iteration, the user interacts with the system strictly through a guided path with some flexibility versus an open system where the user is allowed to access any part of the system from any location.  Expert interaction has been removed because it was deemed unnecessary and provided confusion to novice users. 

CONCLUSIONS

Conclusions
Results achieved at this stage of the project indicate that it has a lot of potential to enhance the way people shop for consumer products.  The work that has gone into the project thus far will be invaluable as a framework in creating a final product that can be released to market when the wireless handheld convergence arrives.   I consider the project a success at this point.  Further work is required to enhance the design and prepare it for market. 

All of the challenges that were noted in the proposal were addressed to a degree.  The limited space constraint has been overcome by breaking up the information into different secondary views under three primary areas that mapped well to the traditional shopping schema.  With the increased number of views currency and navigation became the primary interface issues in the project.  Using a two-tiered navigation bar showing the progress of the transaction has allowed the user to better understand where they were in the system.  Finally, by reducing the options available to the user and increasing the salience of the active graphic forms, I believe we have made significant progress in creating a navigation that can be understood by a large majority of the population.

Remaining Design Work

The remaining design work will consist of further implementation, user testing and enhancements.  The Current iteration of the product has yet to be user tested, once user testing is complete, any new problems can be addressed for the next iteration.  Subsequent iterations should include a functional database for a proper search engine. Later still, higher fidelity prototypes should be implemented on handheld devices with some form of connectivity to determine if there are any more issues.

Additional features that should be implemented are a help feature with pull down menus to guide novice users and to expand the product details in the confirmation screen.  Future work should include testing the interface with merchants to determine their needs and requirements, looking applying the interface to multiple platforms, and applying the interface to industrial applications such as warehouse searching.

What did I learn from the course

We learned how to do a functional decomposition of a system.  The functional decomposition is a powerful tool for extracting all of the information contained within a system.  Once the information is extracted, relevant variables can be selected to form the basic elements of a preliminary design.  Other concepts used in this project that were learned in class are the use of visual form and salience.  It is surprising how a small change in a graphical fragments can enhance the presentation of information in the interface.  Also, salience was a key factor in some of the design decisions that were made to improve the visibility of certain active features in the design.

Furthermore, This course has been extremely valuable in the sense that it allowed us to actively apply what we learn.   Working through design activities in the different stages of a design process have allowed us to develop real design skills that can be effectively translated and applied to other projects in the future.  During the design process, we learned how to work under the pressure of meeting tight schedules, and that feedback at every stage of the design process is very valuable.

This course has been extremely valuable in the sense that it allowed us to actively apply what we learn.   Working through design activities in the different stages of a design process have allowed us to develop real design skills that can be effectively translated and applied to other projects in the future.  During the design process, we learned how to work under the pressure of meeting tight schedules, and that constant feedback at every stage of the design process is very valuable.
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