WeINteract – A Pervasive Audience Participation System 

Usability Report
The design of the WeINteract (WIN) System underwent cycles of iteration involving vibrant brainstorming sessions and rapid prototyping using paper sketches and interactive mock-ups. User feedback was vital to these iterations and was gathered either through informal discussions with potential users, formal usability testing and via heuristic evaluation of design and domain experts.  The system was put through two rounds of usability testing – the first to help finalize the form factors, the medium of interaction and the voting scale while the second pointed out minor inconsistencies and helped polish the design.  This paper documents the usability studies that were conducted during the design of WIN.
1. 
Initial Usability Study
Low-tech prototypes were developed to help gauge user reaction using thorough usability studies.  The main objective was to obtain user feedback on the initial form factors, the interactions envisioned and the supported voting mechanisms. The tests were designed to obtain constructive criticism from the end users and to gauge their likes and dislikes with respect to using the WeINteract system [1]. This section illustrates briefly the demographics of the user population tested, the process followed and point outs the results obtained and the conclusions that the team drew from them.

1.1 Demographics

Audience population [2] at the Olympics is diverse involving people from varied countries, languages, and backgrounds, with different physical, cognitive and perceptual capacities, personalities etc. User studies were conducted on fourteen people carefully selected to best reflect this diverse user group.  Care was also taken to ensure that the people selected had a good sprinkling of avid sports fans and casual observers.  Table 1 provides a snapshot of the user profile. More details of the selected users can be found in [3].
	Age
	Sex
	Language
	Nationality
	Occupation
	Sports Interest

	9
	F
	English
	Moroccan
	Student
	Yes

	33
	F
	English
	US
	Nurse
	Yes

	40
	M
	English, native Indian language
	India
	Musician
	Yes,

	25
	F
	English, native Indian language
	India
	House wife
	No

	28
	M
	English
	US
	IT
	No

	19
	M
	English, Spanish, Russian
	India
	Student
	Yes

	42
	F
	English
	US
	Secretary
	Yes

	64
	M
	English
	US
	Retired
	Yes

	60
	F
	English
	US
	Retired
	No

	27
	M
	English
	US
	Business Development
	Yes

	53
	M
	English
	US
	Professor
	Yes

	26
	M
	English
	US
	Student
	Yes

	23
	F
	Chinese
	China
	Student
	No


Table 1 – Demographic Profile of Selected Users

1.2
Usability Process
Interviews were conducted in informal, stadium settings using physical/simulated prototypes. Many questions were asked to address the key aspects of the system and their experience using it.  More details of the questions that were addressed can be found in the Appendix. In addition, heuristic evaluations with design and domain experts were also conducted. Some of the important findings of the user studies are mentioned below.
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Pictures 1 -4: Photographs of our selected users testing the initial form factors
1.3
 Observations

Over 90% of the users preferred and were excited with clapping as the form of interaction for voting and found it natural and intuitive. Over 82% of the participants liked the form of the medal and considered it an ideal souvenir. Most of the users had no privacy concerns with the use of sensors in their voting process and in fact enjoyed the quantification of their responses. Even users who lacked the technical expertise in the event felt restricted by the nominal scale and preferred the ordinal scale.  Over 73% of our users felt that restricting the ordinal scale to 7-10 avoided confusion and made voting easier. Even those who revealed to be shy and reserved expressed delight at the prospect of playing collective games at the Olympics. 50% of the young users found the games uninteresting and indicated that the games could be more general rather than steeped in Greek mythology. Statistics of the most relevant findings are shown in the tables below.  Finer details of the user study can be found in [3].

Form Factor to use:
	 
	Watch
	Medal 
	Torch
	Most Attractive

	Form Factor
	4
	2
	3
	1

	Voting
	6
	2
	2
	0

	Souvenir
	4
	4
	1
	1


Voting Scale:
	 
	3 pt
	7 - 10 pt

	Voting Scale
	5
	9


Enter Vote:
	 
	One Press
	Adjustable

	Button Press
	6
	8


Use of Sensors:

	 
	OK
	Not OK

	Sensors 
	12
	2


Audience Participation between events:
	 
	Yes
	No
	N/A

	Audience Participation
	6
	1
	3


Value after Olympics:
	 
	Yes
	No

	Utilitarian
	9
	1


Table 2: Results from Initial Usability Study
1.4 Findings and Redesigns
Based on analysis of user feedback the “Watch” form factor with its ability to sense both audience clapping and waving was selected as the final voting system. To accommodate the user’s favorable response to the medal, the watches’ face plate and dial were designed to resemble a stylized Olympic medallion. Games were also suitably redesigned and other elements that enhance audience experience were introduced to constitute the WeINteract System. To further audience engagement, to liven up the proceedings and to provide novel visual feedback to the audience’s participation in the games, we introduced two additional components – the Wind Dancers and Bubble tubes to be used in the gymnastics arena and the aquatic centre respectively. More details of the changes made and the resulting system can be found in [1].
2. 
Final Usability Study

Low-tech prototypes were developed to help gauge user reaction using thorough usability studies.  The main objective was to obtain user feedback on the watch and the interactions it supported making use of the central Stadium display and the Wind dancers and Bubble tubes. The system was tested for aspects of fun, ease of use and entertainment value. The tests were designed to obtain constructive criticism from the end users and to help fine-tune the WeINteract system [1]. This section illustrates briefly the demographics of the user population tested, the process followed and point outs the results obtained and the conclusions that the team drew from them.

2.1 Demographics

Audience population [2] at the Olympics as shown before is diverse involving people from varied countries, languages, and backgrounds, with different physical, cognitive and perceptual capacities, personalities etc. User studies were conducted on fourteen people carefully selected to best reflect this diverse user group.  Care was also taken to ensure that the people selected had a good sprinkling of avid sports fans and casual observers.  A good mix of users who had tested the system before and users new to the system were included. Table 3 provides a snapshot of the user profile. More details of the selected users can be found in [4].

	Age
	Sex
	Language
	Nationality
	Occupation
	Interest in Olympics

	
	
	
	
	
	

	9
	F
	English
	US
	Student
	Yes

	33
	F
	English
	US
	Nurse
	Yes

	40
	M
	English, native Indian language
	India
	Musician
	Yes

	25
	F
	English, native Indian language
	India
	House wife
	Maybe

	28
	M
	English
	US
	IT
	Yes

	19
	M
	English, Spanish, Russian
	India
	Student
	Yes

	42
	F
	English
	US
	Secretary
	Maybe

	64
	M
	English
	US
	Retired
	Yes

	60
	F
	English
	UK
	Retired
	Yes

	27
	M
	English, Chinese
	China
	Student
	Yes

	53
	M
	English, Arabic
	Palestine
	Student
	Yes

	26
	F
	English, Spanish, French, Arabic
	US
	Student
	Yes,

	23
	F
	English
	India
	Student
	Yes


Table 3 – Demographic profile of Selected User
2.2
Usability Process

Interviews were conducted in informal, stadium settings using physical/simulated prototypes. Many questions were asked to address the key aspects of the system and their experience using it.  More details of the questions that were addressed can be found in the Appendix. In addition, heuristic evaluations with design and domain experts were also conducted. Some of the important findings of the user studies are mentioned below. 

As an extra measure, we simulated the actual working by involving some of the users as a group and recreating the actual scenario. Making use of the projector as a central display and using the demo of the system [5] we trained the users using the training game and ran them to the typical events that they will face in the Olympics using actual prototypes and videos of athletes performing. The voting process was simulated and the events following the voting process were simulated using the projector. A demo of the chariot game [6] was also shown.
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Pictures 5 – 9 Photographs of our selected users from the final Usability study
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Figure 10, 11 Projector simulated as a Stadium Display  

2.3
 Observations

Over 90% of the users preferred and were excited with clapping as the form of interaction for voting and found it natural and intuitive. Over 82% of the participants liked the form of the medal and considered it an ideal souvenir. Almost all our users had no privacy concerns with the use of sensors in their voting process and in fact enjoyed the quantification of their responses.  They also were appreciative of the fact that sensing can be disabled if necessary. Some of our users had concerns about the restricted voting scale and wanted to know the rationale behind the decision. After our explanation they felt that we had made the right decision. Our users really enjoyed playing the collective games and some of them could be observed eagerly encouraging their neighbors to follow suit.  All the users felt that the system quantified their main response to athletes. 85% of our users also appreciated that the system gave them substantial control and at the same time assisting them in their voting process.  The users felt that the rendering of the scores on the stadium display could be improved and suggested that giving more specific details of scores from various sections could introduce a sense of friendly competition amongst the crowd. This they felt will keep the people occupied between performances. Statistics of the most relevant findings are shown in the tables below.  Finer details of the user study can be found in [4].

Ability to support two form factors:

	 
	OK
	Not Ok

	Support for Medal/Watch
	13
	1


Voting Scale:

	 
	OK
	Not OK

	Restricted Voting Scale
	11
	3


Use of Sensors:

	 
	OK
	Not Ok

	Sensors
	12
	2


Disabling Sensors:

	 
	OK
	Not OK

	Ability to disable Sensors
	14
	0


Waving and Clapping:

	 
	Clap
	Waving

	Appreciation
	9
	6


Adjust Scores:

	 
	Yes
	No

	Rotary Control to adjust score
	8
	4


Training Game:

	 
	Useful
	Maybe

	Use of Training Game
	9
	4


Chariot Game:

	 
	Fun
	Keeps me Occupied

	Chariot Game
	11
	3


Table 4: Results from Final Usability Study
2.5 Redesigns and Future Work.
We are in the process of analyzing user feedback from our final usability study and incorporating the suggested changes in the final product. We also plan to contact Swatch (official time keeper of the Athens Olympics) to implement the requisite technology in their watches for prototype installation at the Athens 2004 Olympics
3. 
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4.
Appendix
4.1 Initial Usability Study Questionnaire
WeINteract Audience Participation System

Initial Usability Test Questionnaire 
We would like to thank you for participating in the usability test of WeINteract. WIN is intended as an audience participation system to be used at Olympics 2004. Please feel free to express your true opinion. Your comments will be invaluable to us and will be used only for research purposes. 

Please answer the following questions that will help us analyze your background.

1. Age (optional): 

2. Languages spoken:

3. Occupation (optional)

4. Have you been to sporting events before?


a. Yes


b. No

5. Are you interested in going to sporting events, particularly Olympics?


a. Yes


b. No
6. How comfortable are you in using technology?

a. Not comfortable


b. Comfortable




c. Savvy



Voting

7. Would you be interested in judging the events at the Olympics? 
a. Yes

b. No

8. For our voting device we are considering 3 different forms. Please indicate which of these devices you think you would prefer.  For the rest please indicate why you wouldn’t consider them.
a. sports band with a display

b. replica of the Olympic medal

c. miniature Olympic torch 
9. For each of our voting devices we are considering 2 different voting scales. Please indicate which method you would prefer


a. 10 point scale similar to the judges


b. 3 point scale based on medals (Gold = exceptional performance, Silver = 
good 
performance, Bronze = poor performance)

10. For each of our devices, we are considering different scoring process


a. Display with buttons to adjust score


b. 1 Button press, there will be different buttons for various scores. So 10 
buttons if 10 point scale, 3 buttons for Bronze, Silver, and Gold.

11. We are planning to use sensors that can aid your voting process. Sensors can detect things like clapping and waving. What do you think?
____________________________________________________________


____________________________________________________________


____________________________________________________________

Audience experience

12. How do you express your appreciation generally?


a. Clapping


b. Cheering


c. Waving


d. All


e. Others

13. Which of the 3 device would you find most comfortable to vote?


a. A watch that be strapped to your wrist


b. A medal that can be worn


c. A torch that can be held in hand

14. Which of the three designs do you most like for a souvenir?

a. A watch


b. A medal


c. A torch (which also acts as a mini-pen light)

15. Would you like the device to be used for everyday activities? Torch as a flashlight, band as a watch.
a. Yes

b. No

16. Do you participate in social activities like Mexican wave at events you have been to?
a. Yes

b. No

17. What do you at the sporting event between performances?
18. Would you like to play interactive group games between events? 

a. Yes

b. No

Measures of fun

19. Would you enjoy voting using this device? Would you use it again?
a. Yes

b. No
c.   Maybe
20. Do you have any suggestions about more fun way of voting?


____________________________________________________________

____________________________________________________________


____________________________________________________________
4.2 Final Usability Test Questionnaire

WeINteract Audience Participation System

Final Usability Test Questionnaire 
We would like to thank you for participating in the usability test of WeINteract. WIN is intended as an audience participation system to be used at Olympics 2004. Please feel free to express your true opinion. Your comments will be invaluable to us and will be used only for research purposes. 

Please answer the following questions that will help us analyze your background.

1. Age (optional): 

2. Languages spoken:

3. Occupation (optional)

4. Have you been to sporting events before?


a. Yes


b. No

5. Are you interested in going to sporting events, particularly Olympics?


a. Yes


b. No
6. How comfortable are you in using technology?

a. Not comfortable


b. Comfortable




c. Savvy



Watch
7. How interested would you be in judging Olympic events?

a. Not interested

b. Might give it a shot

c. Interested

d. Very interested

8. How do you express your appreciation of athletes generally?

a. Waving
b. Clapping
c. Cheering
d. All
e. Others

9. The watch uses sensors to sense your clapping and waving to assist you in the voting process. Are you comfortable with this? 

a. Yes
b. No
10. The sensors monitor your clapping and waving during (and also your final reactions) the athlete’s performance and suggest a score based on your reactions?  Do you have any suggestions?

____________________________________________________________

____________________________________________________________


____________________________________________________________
11. The device provides you with an option to disable sensing? Do you see utility in this feature?


a. Yes

b. No
12. The watch provides a restricted voting range of 7- 10? Are you comfortable with this? Would you rather prefer a voting scale of 0 -10?

____________________________________________________________

____________________________________________________________


____________________________________________________________
13. The watch provides a rotary control to adjust the recommended score? What do you think of this mechanism when compared to other controls like an up/ down button?

____________________________________________________________

____________________________________________________________


____________________________________________________________
14. The device indicates the time left to complete voting by using an animation. There is a small greenish glow on the watch when the voting period begins. See image. Do you like this idea

a. Yes

b. No

c. Maybe

(Image needed here)

15. The watch has been designed to look like the official Olympic medallion and can serve as a watch after the Olympics? Do you like the idea of the device functioning as a valuable souvenir?

a. Yes

b. No

c. Maybe

16.  What do you do at sporting events between performances? Do you participate in social events like Mexican wave, synchronized clapping etc?

____________________________________________________________

____________________________________________________________


____________________________________________________________
17.  Would you like to play interactive group games between events? 


a. Yes

b. No
18. The system trains the participants to use the device in a fun and entertaining manner using the mascots? What do you think of this? Do you have any suggestions?


____________________________________________________________

____________________________________________________________


____________________________________________________________
19. The system provides the Chariot game to entertain the audience and promote their interaction between events?  Do you like the interactions supported by the game?


a. Yes

b. No

20. Would you enjoy voting using this device? Would you use it again?
a. Yes

b. No

c. Maybe

21. Do you have any other suggestions?


____________________________________________________________

____________________________________________________________


____________________________________________________________
