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- The Lorax, Dr. Seuss

Unless someone like you cares a whole awful 
lot, Nothing is going to get better. It’s not.
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CS Education
2014: 2,342,528 students took 4,176,200 AP exams  

   39,278 (1.7%) students participated in AP CS

AP CS A had fastest 
growing enrollment in 

2013-2014!
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Accessibility Needs
Diagnosis Number Impacted Age of Onset

Spinal Cord Injury 250,000 56% occur 
between 16-30

Muscular 
Dystrophy

8,000
(males 5-24 years of 

age)

400-600 males are 
born with MD each 

year
Multiple Sclerosis 250,000-350,000 20-40

Cerebral Palsy 800,000 10,000 babies born 
with CP each year

DO-IT

High School High Tech

Comp Camp
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Ability-Based Design

       Required                           Recommended                       Encouraged 7



Programming by Voice
for (int i = 0; i < 10; i++) {

}

for int i equals zero i less than ten i plus plus

4 int eye equals 0 aye less then ten i plus plus
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Programming by Voice
Begel and Graham (2005, 2006)
• Spoken Java
• for SPEech EDitor (SPEED) 

Eclipse plug-in
• Grammar

Désilets et al. (2006) 
• VoiceCode
• Grammar
• Code Navigation
• Error Correction

Hubbell et al. (2006) 
• Voice-Activated Syntax-

Directed Editor (VASDE)
• Interface
• Command-Based

Shaik et al. (2003)  
• SpeechClipse
• Command-Based
• Java Robot
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Interface Interaction
Dai et al. (2004) 

• Grid-Based Navigation
• Nine-Cursor Grid

Harada et al. (2009) 
• Vocal Joystick

Raman (1996) 
• Emacspeak
• Vocalize content on screen
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Overview of Early Myna
14 commands  

38 components36 commands  

162 components
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Learning from Scratch
Extra Blocks Not Control 

Block

Part 1 31% 15%

Part 2 10% 4%

Users felt dragging extra blocks onto the screen helped with problem solving.

19% (all students) 
spent time 

manipulating 
images
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GUI Mapping Challenges

Ini$al'pixel+loca$on'
stored'in'property'file'

Ini$al'pixel+loca$on'

Loca$on'of'second'
parameter'shi8s'

Loca$on'of'second'
parameter'shi8s'

Ini$al'pixel+loca$on'

Parameters - Horizontal Expansion
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GUI Mapping Challenges
Delete
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GUI Mapping Challenges

1.#Separate#the#blocks# 2.#Drag#block#to#the#side#
3.#Reassemble#blocks#

4.#Renumber#blocks#

Delete
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GUI Mapping Challenges
Variables - Dynamic GUI Changes

Original(View( New(Variable( New(List(
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GUI Mapping Challenges
Pause
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Requirements/Limitations/Assumptions
❖ Requirements 

❖ Platform-independent 

❖ A directional microphone (roughly $30) 

❖ Quiet environment 

❖ Limitations 

❖ Editing parameters 

❖ Right-Click 

❖ Variables and Lists 

❖ Assumptions 

❖ Speak articulately 

❖ Cognitive ability of typically developed 8 year old
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UCP Client Review

Client 1

❖ Cerebral Palsy, severe impairment
❖ Used laptop to communicate
❖ Able to test and approved of Myna

Client 2
❖ Cerebral Palsy, limited communication
❖ Limited vocal ability prevented use but approved of idea

Client 3
❖ Quadriplegic
❖ Able to test and approved of Myna
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Pilot Study

Observation Program 1 Program 2 Program 3

Type A - Participant stated incorrect vocal command 
(Average count) 

0.8 1 0.2

Type B - Participant stated incorrect Scratch 
command (Average count) 

0.6 0 0.4

Type C - Speech recognition was inaccurate (Average 
count) 

4.8 2.4 1.8

Type D - Myna placed the block in the incorrect 
location (Average count)

1.2 0.8 0.8

Time to complete with Scratch (Average seconds) 114.2 83.2 88.6

Time to complete with Myna (Average seconds) 98.6 113.6 112.8

❖ Five graduate CS students
❖ Observed 3 programs written using mouse/keyboard
❖ Observed 3 programs written using Myna (voice)
❖ Participants felt Myna was easy to learn
❖ Participants felt satisfied after using Myna

0.75
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UCP Study
Observation Session 1 Session 2 Session 3 Session 4

Type A - Participant stated 
incorrect vocal command 0 1 0 0

Type B - Participant stated 
incorrect Scratch command 0 0 0 0

Type C - Speech recognition 
was inaccurate 1 0 0 0

Type D - Myna placed the block 
in the incorrect location 0 2 0 0

Observation Session 1 Session 2

Type A 0 0

Type B 0 0

Type C 5* 2

Type D 0 2
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Ability-Based Design Evaluation
Principle Myna Meets Principle

Ability

Accountability Parameters too complicated

Adaptation Grammar Customization

Transparency More communication

Performance

Context Dynamic Grammar, Help Messages

Commodity
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Parameters

Edit two 
at five

Changed from“Set property two at five”
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Grammar Customization
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Delete and Start Over
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Speech Recognition Display
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Undo

31



Help Messages
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Scratch v2.0
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Lego Mindstorms NXT
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MynaMapper
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Scratch v2.0

Manual Creation MynaMapper Decrease in Time

600 minutes 41 minutes 93%
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Lego Mindstorms NXT

Manual Creation MynaMapper Decrease in Time

900 minutes 15 minutes 98%
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MynaScript
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Code Generation
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Evaluating VUIs
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Future Extensions of Myna
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Future Input Modalities

Multimodal Input
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Future User Studies
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