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User and Task Analysis Overview and Interface Requirements



In our user analysis, we considered all the factors of the users that would influence our design.  We concluded in our analysis, that due to the objective of our project to be as universal as possible, our interface needs to be used by users of all ages, races, cultures, levels of education and sexes.  It must work equally as well for either right or left handed people, people who have experience with similar systems and those who have never used modern technology at all.  It must accommodate users with slightly impaired vision as well as users who barely have the motor skills to operate the interface.  Other factors, such as the user’s willingness to interact with the other user, must be present in order to operate the interface properly.  Our interface should provide the maximum performance with the minimal requirements on the user.  Other results of our user analysis show that those users who have experience with interfaces of this type or who are familiar with western culture will have an increased ability to use the system effectively.

Our task analysis told us that the main focus of our task was to have the user interpret his or her “idea units” into icons on the screen in order to convey information to another user of the system.  This ability to transfer the way someone sees something in their language into something in icons was key to the usage of our interface.  We knew that the user needed to be able to move the icons around, delete icons as well as specify the destination of the “sentence” and exit the system when done.  To allow for this in our interface, we created and easily accessible exit icon.  We also created a simple method of selecting the receiver of the sentence by clicking on the colored head corresponding to the user that the sender wishes to communicate with.  We assumed in this step that the user would be able to see the other users in some method and we envisioned either the terminals to be different colors or for the screens that the user sees the other users in to be color coded.  In this way, the user could just look at the other user and click the color of the user they want to send to.  After clicking on the head they want to send to, the user would receive instant visual feedback in the upper section of the interface by seeing their color head with an arrow pointing to the receiver of the sentence followed by the sentence itself.  We felt that this was the best method to show that a sentence had been sent because the user would be able to keep in mind what they previously sent when constructing a new sentence.  To move icons, we decided to simply have the user touch the icon and move it.  To delete icons, we implemented a system that we felt would most simply allow the user to see what they are doing.  We added a delete key but made it work so that when you touch an icon, that icon would show up with a red X over it next to the rest of the icons.  We decided to put it close to the other icons so the user could quickly see that they had the option of deleting the icon.  Through our user and task analyses, we made many crucial decisions about how our interface would function.

In this design project we had certain requirements for our interface.  Our interface must provide language independent communication between users in an uncontrolled environment.  We were required that besides a very simple introductory help, the entire interface must be implemented using icons or other means of displaying information and the interface must have no necessary language background to operate it.  The users need to create a simple “sentence” that can be easily created and interpreted by the receiver of the “sentence”.  
Another requirement of the interface was that the communication must be completely through the interface, without any outside communication either by sounds or body language.  To aid in accomplishing this requirement, we visualized the users would be in separate soundproof booths.  In this way, we could refrain from having any other forms of communication impact our design rationale.  We had no requirements on what types of technology could be used; other than the technology must already be invented and must be able to be implemented in a reasonable way.  These requirements give us explicit things that need to be accomplished, but at the same time, allow us to have some freedom in the structure and implementation of our interface.  

Our constraints for the project were basically that we needed to make an interface that used no words or written language of any kind to express ideas.  Since our interface needed to be implemented using only icons, no words to express continuity such as “next word” or “exit system” could be used.  Every thought of the sentence must be represented in iconic form, even words which are not concrete objects such as “where” and “big”.  We decided that in the use of icons, we would eliminate the tense of the sentence, meaning that even though the “sentence” took place in the past, if the receiver of the “sentence” understood what the verbs and thoughts meant, the tense would become implied.  In this particular sentence, something like “John was sad…” could be represented as “John is sad” or “Sad is John” and the overall integrity of the sentence would not be destroyed.  If we had decided to use an icon to represent that a certain action or event happened in the past or in the future, we felt that it would overly confuse a user who is already trying to interpret or compose a complex series of icons into a sentence that is understandable.  For example, if an icon that represented “past” was placed near the icons for “John” and “sad”, the receiver could interpret it as “Old John is Sad” or “John was sad to be old” or “Last night he was sad”.  These interpretations would impede with the overall understanding of the sentence in a way that, in our opinion, outweighs the loss of tense in our implementation.  

Another constraint was that there was to be no communication outside of the interface.  This means that gestures of sounds given by the sender would not be received by the reader of the “sentence” we took this into consideration by making sure that our interface did not require clarification on certain icons or any sort of adding on to the meaning of the individual icons.  

This project required of us certain requirements and constraints, but in developing the interface, we came upon some things that we would prefer having in our interface.  One of our preferences was that the system would not take long to learn.  If this system’s primary objective is to provide communication between two users, we felt that the less time the user spent on trying to communicate to the interface and the more time actually trying to convey information to another user, the better the interface would be.  In all of our decisions while designing this interface, we took into account the overall complexity of the interface when deciding whether or not to implement a particular feature or not.  We constantly weighed time to learn with functionality in our decisions.  Through this, we eliminated functions that might, in the long run, be easier to use or allow the user to make more complex sentences in favor of functions that allowed the user to make an understandable sentence without having to take a long time to learn a complex system. 
Another quality we wanted our interface to have was that the icons on the screen must be easily able to be manipulated.  We want the icons on the screen to have a “natural” movement and to be easily moved about the screen.  We also want the user to get visual feedback while manipulating the icons on the screen.  To accomplish this goal, we made the icons large enough to be easily touched and seen, taking into consideration Fitts Law concerning the size of the icon relative to the time it takes to select the icon.  Also, we chose to have the icon move with the user’s finger in the form of a transparent representation of the icon moving above the other icons.  In this way we allowed the user to feel as if the moving of the icons was a natural process and not something that was jerky or contrived.  This implementation of the transparent icons also solves the problem of user feedback by giving the user a constant reference to where the icons are.
Input Device


Since one of our requirements was that there is no typing or words of any kind in our interface, we decided that a keyboard of any kind would be obsolete in the usage of this interface.  Not only would a keyboard be useless without any words, but also, our interface should be able to be used by users who have no prior exposure to technology such as a keyboard.  Expecting a user such as an African Pygmy to be able to relay information or commands over a standard keyboard was something we decided was un-realistic.  
Other options for our input device such as a mouse or a trackball were also decided against because they again required the user to have basic computer skills, which was not a requirement of our users in our user analysis.  The mouse or a trackball would hinder the user because they would need to be instructed in how to use the device before using the interface and if someone was not used to mapping movements on a mouse pad or through a trackball to movements on a screen, these devices would severely hinder a possibly wide range of our users.  

We finally ended up deciding on using a touch screen as our input device because the time necessary to learn this device was the shortest of all our options and it provided a more “natural” interaction between the user and the interface.  In this context, “natural” refers to the user being able to almost touch and move the actual objects on the screen by touching the icons on the screen.  This option will also provide a high level of immediate positive feedback to the user by seeing that the object responds to their touch.  If the user is able to almost “move” the icons around on the screen, they will feel that they are accomplishing something and will increase their satisfaction in using the interface.  This input method will also provide us with a low chance of errors as far as the manipulation of the icons is concerned because they will be able to use one of their most advanced motor skills, touching and moving objects, to manipulate the interface.  So overall, the touch screen was the best choice for an input method given our requirements and our user and task analyses.
Icon Design


Icons for the Sentence:

For our icon to represent a man, we chose to use a standard symbol for a man which is seen in restrooms around the world.  We wanted to have separation between the male icon and the female icon so we chose to have a thicker icon than a stick figure to show a greater difference between the male icon and the female icon.  For the female icon, we wanted to have a similar icon to the male one, but with some distinguishing feature that would separate the two.  We chose a skirt because we thought of all the cultures we could think of and in the majority of them, females would be recognizable with a skirt.  Our icon to show sadness was designed to show a typical face with a sad expression on its face rather than have tears because being sad does not necessarily mean that they are crying.  For both of these icons, when the user touches the icon, the name of the person will be played.  

One of the most difficult design decisions with our icons was the design of the icon to represent “to give back”.  This took a lot of creativity, because it was a concept that was hard to demonstrate with just pictures.  We showed the fact that it was being given back by the colors of the hands.  In our rationale, we thought that the black hand was giving some object to the white hand, and then the arrow shows that that image is linked to the image of the white hand on top now giving that same object back to the black hand.  In our original sketches, we had a dollar bill as the object, but we decided that this would detract from the idea of giving back and would focus the user on the idea of exchanging money.


Our design for the icon representing letter was a straightforward one in our eyes.  We decided that in cultures that have letters, the pictures shown would be sufficient to get this point across.  We originally had the US format of the front of an envelope (with stamps, address lines, etc.), but we decided to change this to the back of an envelope because different countries may have different formats for the front of an envelope.


Our most difficult design problem was involving the icon representing “that described”.  This was extremely difficult to represent because it involves almost nothing concrete.  We chose to have a person thinking of an object and then having that same person simultaneously saying parts of the object.  We chose a car because we felt we could most easily show different parts of the car as things that describe the car.

The icon for party was decided to be just a group of people instead of having a scene with the typical western indicators of a party (music, confetti, party hats, etc.).  We felt that if the user got the idea that it was simply a group of people together that were happy, that they would have the basic idea of a party.  We took into consideration that different cultures party in different ways.  In Africa for example, tribes may not have anything remotely close to confetti or party hats in their parties, but we assumed that it would be more generally a group of people that were happy.


Our icon to describe Holden was decided to only show a small city.  We came to the conclusion that to describe a town was too much of a western influence.  We felt that if we showed a town hall and some small houses, we would be completely alienating those people who lived in huts or other structures that don’t resemble anything in western culture.  We decided that every culture has big cities or at least knows about big cities, and therefore the concept of a smaller city would be sufficient to describe what we call a town.  Our implementation of this icon included an audio clip to play when the user touches this icon which says “Holden”.  Since names of places aren’t usually translated between languages, we felt that this was allowable within the confines of our project constraints.


The icon that represents “she told him” took us a long time to try to put such an easily confusable thought into pictures which the user could easily identify as “she told him”.  We decided upon showing a variation of our female icon speaking into the ear of a male representation and then showing what she was speaking to him in a thought bubble to represent him thinking about what she said.  We originally had an object that was easily identifiable as the subject of the “conversation” between icons, but later realized that this would detract from the overall concept of the icon.

The hamster icon was one of our easiest decisions on how to implement.  The problem was simply drawing an animal that the user would associate with a hamster and not a rat or mouse.  


The concept of the hamster’s big ears was something that we had a great debate about.  We originally had one icon showing big ears, but we finally decided upon having separate icons to show “big” and “ears”.  We felt that this would increase functionality and would allow for more consistency through out the icons because it would allow the user to use the same icon anytime they wanted to represent “big”.  The icon for ears and big were simply designed because their topics were simple.  Big was just shown as a large object and a small object with an arrow pointing to the bigger one.  Ears were just represented as an indiscriminant head with arrows pointing to the ears.
Interface Icons:


Since the icons we decided to use in the interface needed to be clearly interpreted, their design and position are critical. The first page of the interface is simple, with two main functions. It displays a help icon and a start icon. The help icon is positioned above the start icon in the center of the page. This positioning will convey the sequence of events that their actions should follow. The first thing that the user needs to do is read the help file (unless they have used the system before), which is accessed through the help icon. After reading the help file, they return to the first page where they should now select the start icon, which is below the help icon, in the center of the page. This icon is placed second in order of operations because reading the help file first will decrease the number of errors that the user might make. As far as the actual icons, the help icon is a confused person thinking a question mark. In many languages and cultures, the question mark signifies uncertainty. The confused person would be recognized by anyone, because confusion is a world wide emotion. It is easy to see what the start icon does. It consists of a button that can be pushed. The icon is large, signifying the start task that it completes. The pointing hand to the button implies to the user that their task is to push the button.
Moving onto the main interface screen, there are many icons that need to allow the user to identify what they do and when to use them. In the top right corner of the screen, there are two icons. The top icon is the exit icon. This allows the user to exit the interface. It is placed there because it is separate from all the other functions on the page and is easily visible as an exit icon. The icon is an open door with an arrow moving through it. Here the arrow signifies the user’s ability to exit the door (i.e. interface) by clicking on this icon. Below the exit icon is the help icon. This is located here because it also serves a function much different than the rest of the page. By clicking on this icon, the user can access the help file. This means bringing the user to a new screen, which is what the exit icon does as well. The icon is the same one used on the first screen, just in a smaller version. This consistency of the help icon will teach the user that help is signified by the confused person thinking a question mark. So the exit and help icons are located together in the top right of the screen because they both bring the user to a new place and they perform tasks separate from those on the rest of the screen.


About halfway down the screen is a horizontal tool bar. On the left side of this tool bar is the delete icon. This allows the user to delete an icon in the composition that they are creating. When the user clicks on the icon that they want to delete, the delete icon changes to the icon selected for deletion, with a red “X” over it. This signifies to the user that by clicking the delete icon, the selected icon will be removed. The delete icon is positioned to the left of the horizontal scrollbar of main icon categories because we wanted the scrollbar to remain central, with the delete icon located clearly visible on the toolbar, separate from the scrollbar. The other part of the toolbar is the horizontal scrollbar. This contains icons which, when clicked on by the user, display a list of icons related to the one selected in the scrollbar. For example, if the user clicked on an icon of a tree in the scrollbar, a list of icons having to do with nature would be displayed. The user then selects one of these icons to use in their composition. On either side of the horizontal scrollbar, there are arrows. These arrows point away from the scrollbar, implying to the user that the list of categories of icons extends further than what is currently displayed. By clicking on these arrows the user can scroll through the list of icon categories.


In the bottom right hand part of the screen, to the right of the composition box, there are communication icons. After the user completes their composition, they must click on one of these icons in order to send their message. These icons are colored silhouettes of a person’s head. Different users are represented by different colors. By clicking on one of these icons, the user will send their message to the user represented by the color of that icon. These icons are positioned here mainly for sequential reasons. The user will want to send their message after they compose it, so the send icons are next to the composition box. They are to the right of the composition box because that is the direction that the user’s message is moving, because they are ignoring particular language idiosyncrasies in their native language. 

Screen Design



 The screens of this interface are laid out in a way that allows for the most efficient and easy use possible of the interface. On the first page, the positions of the icons are described in the icon design section. The background of this screen is an image of two people talking. This image conveys to the user that the purpose of this interface is to communicate with other people.


The main interface screen is designed with the incoming message box on top, a toolbar in the middle, and the composition box at the bottom. The incoming message box has a few unique elements to it. First, the sender of the message is indicated to the right of the message by an icon. This icon is a silhouette of a person’s head that is the color representing the sender, and arrow pointing right to the right of the sender, and a silhouette of a person’s head that is the color representing the receiver. This icon appears to the left of each incoming message. 

To the right of the incoming message box are the exit and help icons. Their design and position were described in the icon design section above. Below the incoming message box is the toolbar. This is positioned here because it is used in editing the user’s composition. Therefore it needed to be located as close as possible to the composition window. The actual design and location of the icons in the toolbar were also described in the icon design section above.


At the bottom of the page, just below the toolbar, are the composition box and the send icons. The composition box is on the left, which is a position where the user will most easily be able to manipulate the icons in their composition. The toolbar is just above this; using Fitts’ Law, this will increase speed and ease of use by decreasing the distance that the user needs to move to manipulate their icons. In the composition box is the message-in-progress that the user is trying to communicate.

We decided to implement a scrollbar in both our composing and receiving windows because we needed to be able to show multiple levels of icons in our sentence.  We felt that the trade-off of learning a new scrollbar for some users to be able to have large icons to increase visibility was worth it.  We accommodated for beginning users or people who aren’t used to scrollbars by allowing the user to automatically scroll the window by dragging an icon to the bottom of the screen.

Another interesting design decision was to implement a pop-up window when touching an icon or the little arrow below it to show more icons of that type.  The arrow shows what direction a new window would show up in and also gives an overall impression of a large number of icons in the interface for the user to manipulate.

Sentence Structure




In designing how to represent our sentence, we had to make certain decisions about how we would represent certain concepts and ideas that were not concrete.  We figured out that we would need to somehow show ownership and description of objects in order to make our sentence coherent.  To implement this, we decided to have the user drag the icon of description or ownership over the icon it describes or owns and a black line on the bottom or top of the icon it is modifying  would indicate whether the icon would be placed above or below the target icon.  For example, if the user wanted to say that John was sad, they would have to select the icon for John and then select the icon for sad and drag it over the icon for John.  The system would tell the user through a black line on bottom of the icon for John when the user brings the icon for sad to the bottom part of the icon for John.  Once released, the sad icon is placed below the icon for John and an arrow pointing from the sad icon to the icon for John is displayed.  The same procedure would be used for showing ownership of something only that the owning icon would be placed above the target icon and an arrow would be shown from the target icon to the owning icon.  

We felt that although this implementation is somewhat complicated, it is vastly superior to an implementation that attempted to show ownership or description through an icon.  Any such attempt would confuse the user and lead to far more errors than in learning this new system.  We also decided that if this hierarchy was described in the help screen in the user’s own language, this system would be the best implementation.

Help Menu



Our help menu would include certain things that would be necessary for the user to understand in their own language such as our hierarchy system (above meaning description and below meaning ownership) and scrollbars.  We would also probably put something in the help about the delete button and how it is implemented.

Color




We attempted to use colors that would be soft on the eyes and to use the same color throughout the interface to increase consistency.  We chose green which represents go and nature because it would give the user confidence that they can continue with this connotation.  We used green on the startup screen because we felt that that would show the user that they are able to continue onto the next page.  Overall, we really decided to use as little color as possible in the general interface so that the user is not distracted.  
Sound




In our user analysis, we said that the ability to hear would not be essential to the basic operation of our interface.  In keeping with this, we tried to use as little sound as possible and when it was used, we tried to make it supplementary to what the icon was describing.  Our implementations with the names of people being played when the user touched the icons for the man and woman assumed that in all languages, the name of a person is the same.  We visualized a certain database of common names or celebrities in a more complete implementation which would eliminate the problem of having the user input the name through some sort of speech input system.  Overall, sound was something that we used, but used sparingly to make hearing a requirement on the user.
Appendices:
The following process was followed for icon and interface creation: 

1. A group brainstorming session generated rough paper/pencil sketches of desired icons.

2. These selected icons were redrawn neatly utilizing paper and pencil and scanned at a high DPI level with a flatbed scanner. 

3. Adobe Streamline was then utilized to convert the scanned images into vector format. Vector files allow the resizing of line art while retaining perfect quality.

4. Adobe Illustrator was utilized to color and edit the vector images.

5. The icons were then imported into Adobe Photoshop for placement into the bare-bones interface. The interface was developed entirely in Adobe Photoshop following a rough paper/pencil sketch.

Attachments:

· Final Copies of User and Task Analyses

· Storyboards portraying system functionality step by step in the following order:
1. Welcome Screen

2. Interface overview

3. Zoom-View of composition window

4. Zoom-View showing icon selection

5. Zoom-View showing movement of an icon

6. Interface after a message has been sent
7. The iconic “sentence”

