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Brainstorming Process 
The brainstorming session was an open-ended, structured discussion where the team contributed to ideas for several key considerations: identification of the target user group, basic features, delighters (extra features), technical requirements and assumptions and finally user input. 
Target User Group
We began the brainstorming session by identifying key characteristics of the target users, specifically elderly people aged 65 and above. This included a discussion on several design considerations focused on the disparity in physical abilities compared to the younger population, for example limitations imposed by reduced eyesight, hearing, motor control, memory and generally less familiarity with technology trends (i.e. elderly users may not perceive a certain feature to be naturally intuitive compared to younger users). This raised concerns in terms of the application’s learning curve, display legibility and intuitiveness in user interaction. Despite the implicit goal of designing a simplified application to cater to elders, the group was aware that the application cannot be made overly simplified to the point of compromising essential features.

Basic Features
The session was then steered towards the direction of basic features that would be provided by the application. Much of the discussion was focused on this, with ideas such as points of interests and navigation discussed. Although the application is designed specifically for the elderly, these initially listed features were representative of any mobile application and were then tailored, if necessary, to fulfill our specific user goals. For example, clear and unambiguous system messages were identified as a consideration for the design and this is undoubtedly a requirement for any user group; however, expanding on this for the elderly population, the idea of redundant system cues was suggested.

Delighters
Following this, the team commented on potential delighters, that is, features that users would not necessarily expect but would otherwise perceive it to be an added value. These, unlike the basic features, were discussed specifically in context of the elderly population.
 
Technical Requirements and Assumptions
With the feature-set listed, the discussion then focused on the technical assumptions and requirements of the design, for example the requirement of a built-in GPS receiver to facilitate the application’s basic navigation features and the assumption that the mobile device features touch screen capabilities. The latter point was of particular interest in the brainstorming session when discussing the possible modes of user input (i.e. tapping, dragging, and pinching). These in turn facilitated the team in adding and refining the feature set.


Please refer to the attached diagram for our brainstorming chart.


Design Features
The following consists of features that we have determined to include in our initial prototype design. These are the means of achieving the user goals described in the subsequent section. Many are in fact requirements that are not specific to elderly Canadians; rather, we believe they are fundamental to any general mobile app user. However, the features undoubtedly have to take into consideration the specific context of the users and hence we begin with a set of assumptions and characteristics of elderly Canadians, aged 65 and above.

Assumptions and Characteristics
· By age 65, most people have in fact lost at least some their ability to focus, resolve images, distinguish colors and adapt to changes in light [1]
· Because of this, proper choice of colors, brightness of images and text, and text size have to be especially considered for this target audience
· It is reasonable to assume that the average elderly Canadian is not as technology knowledgeable compared to the younger generations of youth and younger adults
· As a result, the amount of hardware maintenance for example should be minimized
· We are basing our design on mobile phones with touch-screen capabilities
· The device has a highly-sensitive built-in GPS receiver which enables the precise determination of the user’s current location (if not, then the device possesses cellular triangulation capabilities; however, because of technical limitations the precision may not be as high as the GPS receiver)
· The application is intended for phones with internet services/access (i.e. data plans, WAP) 
· Hence, map updates are downloaded and installed automatically by the software
· This also enables other features such as weather tracking

Included Features
· Include the ability to pinpoint the user’s location with a “Where Am I?” button and plot this accordingly onto a map
· Enable searching for nearby points of interest (i.e. Supermarkets, health clinics, libraries) based on proximity to the location of the user
· Based on current location and an inputted destination, provide navigation services to the user
· A rotating, tethered [2] representation of frame of reference is provided (rotated azimuth orientation with viewpoint moved back and above the user), the most ideal frame of reference for navigation/actual travel due to increased egocentricity [2]. This is especially useful for elders due to its more intuitive nature for turn-based instructions
· Also provide the option of switching to an exocentric fixed, plan-view [2] such that the user, if necessary, can see from a top-down view his/her current location using cardinal directions. This is useful for understanding and plotting routes [2].
· Text based-instructions (i.e. Walk/Drive 3 meters north until you are at the corner of Yonge Street and Bloor Street then turn right.). Verbal cues are presented at closing intervals of distance (i.e. 400m, 200m, 0m) are also provided
· Maintain a “Favourites” list where the user’s important points of interests are stored and easily retrieved
· Provide “Add to Favourites” functionality (e.g. “Add my current location to favourites”)
· Maintain a record of the previously visited locations to provide more effective navigation
· Given a screen with a map shown, display the current temperature and weather conditions at several of the nearest major locations
· Given a “to-do” list of certain destinations, calculate the most optimal route and plot each of the waypoints to begin navigation
· An integrated RSS/Twitter feature (if enabled) will transmit status updates onto a secured web log regarding the elderly person’s successful arrival at certain waypoints
· An emergency “Help Me” feature is provided in case of emergency (i.e. if the person is lost or is involved in an unfortunate accident) whereby the GPS transmitter continuously transmits live whereabouts of the elderly person while friends/family (application can be customized to include police and medical services as well if necessary) are alerted
· Zooming in and out of maps by double tapping (once to zoom, once more to zoom out) and by pinching and spreading of fingers to zoom in and zoom out respectively with greater precision
· This is only supported for the exocentric view (i.e. map view) as zooming during the egocentric view would negate its entire purpose of being tethered

User Goals
The following is a list of goals that our mobile application will enable through the previously described features. Note that it is possible for more than one feature to collectively facilitate one of these user goals (i.e. there is no one-to-one mapping between features to goals).

· Enable users to easily view content on the screen regardless of their eyesight quality when device is within action space (i.e. within 50cm)
· Allow users with limited knowledge of electronic applications to operate the application with relative ease
· Provide an application that is intuitive to use (maps to human expectations, consistent mapping of display objects and controls) 
· Provide an application that has a low learning curve
· Provide a tool that allows user’s family members and/or guardians to be notified of user’s status, for example, in case of emergencies
· Provide a map interface the user would be familiar with, following the metaphor of a physical map
· Enable the user to quickly locate frequented locations and points of interest
Provide other relevant information with the map, for example weather and traffic conditions in the area

Usability Testing

Scenario 1
Mr. Fredericson is a retired office worker. He is accustomed to using computers but has never used or owned a mobile phone. He recently got a smartphone as a gift from his son and is eager to use it. The smartphone came with a map application that Mr. Fredericson finds is useful. He is planning to drive to his old friend’s for a week-long visit. He has never taken the 400KM trip before and wants to use his new smartphone map application to help him. He would like to know the directions to his friend’s house as well as the local weather on the way to avoid or prepare for adverse road conditions. He would also like to see the hotels, gas stations and restaurants that are en route.

Main objectives:
· Plan route from home to another location in a different city
· Check weather conditions en route
· Check for points of interest en route	

Scenario 2
Ms. Lagrangian is a retired florist. In her profession, she has never used any computer based device nor has she ever owned a cellular phone or a PDA. Ms. Lagrangian lives alone at home while her daughter’s family lives in the adjacent region, approximately 30km away. On a sunny afternoon, Ms. Lagrangian is taking a stroll outdoors through her nearby neighbourhood park when she suddenly feels tightness in her upper left arm. She then realizes that she had forgotten to take her medication two days ago and that she may have been displaying early symptoms of a stroke. She immediately pulls out her music player, an Apple iPhone given to her by her daughter, and initiates the emergency service to alert her family that she is in trouble. Realizing that her local hospital was already stored in her favourites, she uses the device to quickly access the list and immediately plots a course. 

Main objectives:
· Alert relatives of trouble
· Locate nearest hospital from favorites menu


Scenario 3
Mrs. Leela is a 67-year old housewife that lives alone in her home. In her spare time, she has sparingly used a computer given to her by her daughter to casually browse the internet on her hobbies. She was recently given a smartphone as a birthday present. Despite its many features, she only uses the basic features including dialing and retrieving contacts from her phonebook. Her daughter recently upgraded her phone to include GPS functionality. One day, she is out purchasing groceries when her daughter who is in the nearby neighbourhood, calls Mrs. Leela to see if she would like to have dinner. Mrs. Leela agrees, and informs her daughter that according to her phone’s map function Mrs. Leela is at the corner of Woodbine Ave and Esna Park Drive. Her daughter vaguely remembers the street names but does not recall the general location. She asks Mrs. Leela to provide the closest major intersection. Mrs. Leela zooms out of her map and finds that the nearest intersection is Steeles Ave and Woodbine Ave. She communicates this information to her daughter whom then realizes where she is. Her daughter tells her to wait at her location.

Main objectives:
· Find current location
· Zoom out of current location to find major street intersection


Scenario 4 (Backup)
Mr. Zoidberg is an 80-year old grandfather living with his son’s family. He has been retired now for 15 years, having passed on his family’s plumbing business to his children. Because of his profession, he has never used a computer, leaving all the administrative work to his sons and their children. Mr. Zoidberg has begun to feel the effects of aging on his ability to recall events. His family realizes his fading memory and recently provided him a mobile phone device with GPS functionality. Each day, they program his activities and plot them as waypoints, for example, visiting the family doctor and visiting the local community centre into the phone. Once Mr. Zoidberg arrives at one of the waypoints, the software recognizes this and deletes it from the list, moving to the next waypoint. To ensure his safety, they would also like to receive regular updates via e-mail and/or a private live update service with regards to his location in case he becomes lost. If this occurs, the family could then call Mr. Zoidberg for a status update or go to his position if necessary.

Main objectives:
· Follow to-do list in application
· Device sends out updates to relatives on person’s location

Open exploration
This is a mobile map application designed specifically for smartphones with touch screen functionality. Its target audience is for elderly individuals aged 65 and above. It uses GPS technology to locate and display the person’s current position for locating points of interests as well as offering navigation capabilities to these destinations. It requires an internet connection for updating the maps and weather/road conditions. It offers an intuitive design that requires minimal exposure to technology.
· Application has a main menu where the user can select several key options
· Several options have submenus with extra selections
· The user can see the map in a 3D view and in a regular, overhead view
· The user can alert his relatives/close ones by using the SOS button

Semi-Structured Open-ended Questions
1. What did you think of the ordering of the possible selections in the main menu?
2. Did you think that the icons corresponded well with the selections?
3. Were the text sizes large enough given the approximate distance the user would typically hold it from their faces?
4. Recall that during navigation the tethered 3D view was used with text-based instructions and arrows to indicate turns and relative distances.
a. Was this enough information to provide to the user during navigation? Was there too much information?
b. Did the screen seem cluttered?
5. Recall that a top-down view was also provided for maps.
a. Was the amount of detail in each zoomed level sufficient?
b. Was it immediately clear where the user was relative to the map?
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