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Unless someone like you cares a whole awtul
lot, Nothing is going to get better. It’s not.

- The Lorax, Dr. Seuss
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CS Education

AP Computer Science 2014: 2,342,528 students took 4,176,200 AP exams
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Diagnosis

Spinal Cord Injury

Muscular

Dystrophy

Multiple Sclerosis

Cerebral Palsy

Accessibility Needs

Number Impacted Age of Onset

56% occur
between 16-30

8,000 400-600 males are
(males 5-24 years of born with MD each

250,000

250,000-350,000 20-40
10,000 babies born
SULLL with CP each year




Ability-Based Design

Stance Interface System

Required Recommended Encouraged




Programming by Voice
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Programming by Voice

Begel and Graham (2005, 2006)

* Spoken Java

e for SPEech EDitor (SPEED)
Eclipse plug-in

 Grammar

-

Hubbell et al. (2006)
* Voice-Activated Syntax-
Directed Editor (VASDE)

 Interface
e Command-Based

Désilets et al. (2006)
 VoiceCode
e Grammar

* Code Navigation
 Error Correction

—q —
(L2

Shaik et al. (2003)
» SpeechClipse

e Command-Based
* Java Robot
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Intertace Interaction

= >
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Overview of Early Myna
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Learning from Scratch

Not Control
Extra Blocks Block
19% (all students)
spent time
manipulating
Users ¢ images
’ S —
S felt draggmg e€Xxtra
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GUI Mapping Challenges

Parameters - Horizontal Expansion

Initial pixel-location | | |pjtial pixel-location

go to x:@yzo

go to x:yzo

/

go to x: Oy: 0
go to x: ‘x-value y: ()

y

Initial pixel-location

Location of second

stored in property file parameter shifts

Location of second
parameter shifts
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GUI Mapping Challenges

Delete

o

switch to costume <ostume

next costume

L- costume #

say G for e secs
(A Hello!

think QNN for 6 wecs
thank m move m steps

effect by ED)

doiordil @ | D File Edit Share Help

Spritel

(When | chcked ]
pen down

move m steps
turn (& m dogrees

turn (& ) degrees

say QO for 0 socs
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GUI Mapping Challenges

Delete

1. Separate the blocks

when _ /clicked

pen down B
move m steps
turn (& €8 degrees

move m steps

turn (v €E) degrees
say [(TIPY] for £) secs

2. Drag block to the side
3. Reassemble blocks

when clicked
pen down E

move m steps B
turn (v £B) degrees

turn (& €E) degrees B
say [T for €3 secs

4. Renumber blocks

when dlicked
L L a

move m steps E
turn (& €B) degrees

turn (& €E) degrees
say [T for B3 secs




GUI Mapping Challenges

Variables - Dynamic GUI Changes

Original View New Variable New List

Operators

Variables

£d points Fd index
4 points

set points to [
set index to m

change points by )

show variable points duhqc ndex by o
show variable index

hide variable points

hide variable index

d player
Fd score

add [QIF] to player

delete E§9 of player

insert [OIIY] at £§9 of plavell

replace item m of player

item ‘D of player
length of player
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GUI Mapping Challenges

Pause

@ Voice recognition has been paused. Click or say 'Resume’ to continue.

Resume
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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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Evaluakions of Myha

UCT Client Review

Pilok S&uc{v

UCt SEu,dj

Ability-Based Design Evaluation
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Client 1

Client 2

Client 3

UCP Client Review

« Cerebral Palsy, severe impairment
+ Used laptop to communicate
= Able to test and approved of Myna

+ Cerebral Palsy, limited communication
+ Limited vocal ability prevented use but approved of idea

+ Quadriplegic
+ Able to test and approved of Myna

®, UCPE-
ps

Life without limits for people with disobilities



Pilot Study

* 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

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

Type B - Participant stated incorrect Scratch

0.6 0 0.4
command (Average count)

Type C - Speech recognition was inaccurate (Average 24 1.8

count)

0.73
Type D - Myna placed the block in the incorrect /_

, 1.2 0.8 0.8
location (Average count)

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

3  lime to complete with Myna (Average seconds) 98.6 113.6 112.8



UCP Study

Observation Session 1 Session 2 Session 3

Type A - Participant stated
incorrect vocal command

Type B - Participant stated
incorrect Scratch command

Type C - Speech recognition
was inaccurate

Type D - Myna placed the block
in the incorrect location

Observation
Type A
Type B
Type C
Type D

Session 4

2

9, UCPE
S

Life without limits for people with disobilities



25

Ability-Based Design Evaluation

Principle Myna Meets Principle

Ability

Accountability Parameters too complicated

Commodity



RE

Dissertation QQQdMQF»’

Mjma lmprav&mem&s

Paramelers i
Grrammar Customizakion
Delete and Skart Over
Undo

Spe&th Recoghition ‘bisptav
Help Messages
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Parameters

SORAT g’ﬂ < B Y File Edit Share Help

Moti Control .
SR Spritel
Looks Sensing

Sound Operators

Pen Variables

move m steps

turn (& €E) degrees

Pl Hello! RTTH 2 BT
move steps B
turn (& €E) degrees

gotox:@y:o B

turn !) (1S B

point in direction m

point towards

go tox:0y:0



Grammar Customization

r(—?i'u.mge a Command M
Select command to replace: -

drag < | Select command to replace:

drag and drop v

drag

drop before Enter new command:
drop after |pud

edit one at
|edit two at Ll OK Cancel
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Delete and Start Over

File Edit Share Help 2%[53%)

Spritel

(wh.n | clicked
move m steps E

turn (& degrees
9

X

& Are you sure you wish to clear the screen? If you choose OK, your program will be deleted.

Oxlancd

New sprite: {,:/ rJ} 7k



Speech Recognition Display

«? B D File Edit Share Help

Spritel

move m steps - -

(when  chicked

turn & E5) degrees say LN for ) secs
turn § €5 degrees move £ steps B

move m steps u

pont n direction m

pont towmards

90 te W 07\ 0

go to

Qhafe 0‘.(‘ to --ero

change x by m
set x to 0 New sprite: Q 'ﬁ r)}

change v by (1)

w'v!mo

if on edge, bownce

B a0 =

R AL age
W v position . ]

I x position

B dwection drag and drop move steps




Scratch 1.4 of 30-%on-08
curordil il D File Edit Share Help

Sprite]

 costumes

move m steps - —

‘when  chicked

move m steps B

turn © (B degrees say TN for ) secs B

turn (& m deqgrees

point in direction m

point towards

Qn'nxzovze

Q90 to

ol-doOw("omOvlo

change x by m
set x to e
hange y by m

set y (oo

if on edge, bounce

M x position

W ¥ position
M dwection

New sprite: \A‘ rJ? 9}

\ir

Spritel

L Myns Understoos
.

Wi-1090 v 227

€
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Help Messages

7

— | N
|£) Information =B8] %

Choose a menu like ‘Control’ and then ‘drag and drop' a block!

-

|£] Information | o[B8 =

Say 'drop after’ or ‘drop before' and the number of the block.

7 .

LZ_»] Information l o @ &3

I\

Say ‘'number’ and a digit 0-9 OR ‘letter’ and a single letter.
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Extending Myha

Scratch v2.0
Lego Mindstorms NXT
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Scratch v2.0

QEPREE © rFev Edtv Tips  About &+ ¥ Sign inv
sy i i Costumes Sounds
: 'Untitled ~ o Scripts
. 'Events @
lConirol g‘
lSensmg
Operators xfO
More Blocks il

move D) steps

wrn (N €D degrees
turn ) €D degrees

point in direction 59

point towards

gwxDyv0O

Q0 to Mouse-pointer

glide @ secs 0w x Oy 0O

X: 240 y: 1%
. 1 '
rites :
Sp New sprile 6 / - . change x by €D
set x 10 0
change y by €D
sety o ©
If on edge, bounce —
Q=Q

-




Lego Mindstorms NXT

Common

—

E-Elo@0 8 00« [k dQ]2 User profie: (Ot o)
3:‘0

e ——

»
ol

Need help?

Move the cursor over an object to read about its function. For

additional help, click the "More help® link
More help »
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Greneralizing
Myha

MjMaMappﬁr
ijmaStrip&
Code Grenerakion
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MynaMapper

® 0 MynaMapper
File Collect Information Created Files Help

If you need help at any time, see the Help Manual.
To get started, click File > New.

Hands Free Computing

® O MynaMapper
File Collect Information Help

Block Name:

Parent Name:

Cet Grab Point Get Length and Height

Number of parameters:

Get Parameters

Submit

o0 e MynaMapper

File EECHIIa@UI{IgENTI Help ‘

Welcor

Command Pallette
To get

Movable Component

| help at any time, see the Help Manual.*

p—

~ O——— war



38

Scratch v2.0

BEPREE © rFov Edev Tips About &+ ¥ Sign inv
[-3 Untitled F . Scripts Costumes Sounds
. l Events ©)
I Looks § Control g‘
Sound l Sensing \
l Pen IOp-erators - .
f oata ] More Blocks y: 0

-

steps
wrn (N €D degrees
turn ) €D degrees

point in direction €59

point towards

gwxDyv0O

Q0 to Mouse-pointer

gide @ secs 0o x O v 0

A

X: 260 y: 180

Sprites Newsprite: @ / &l ) presswumrm —

set x 10 0

change y by €D

sety o

If on edge, bounce Q = q

Manual Creation MynaMapper Decrease in Time

600 minutes 41 minutes 93%



Lego Mindstorms NXT

F Pom: OA Be Bc¢ B Ponet B — @) 75

fOncox O O OO 9 Ovaton | 1| [Retasons C)

Q) sweg [ T (62 # metacon  Oploake O hycom
¢ 0 v

Manual Creation MynaMapper

Need help? 9
Move the cursor over an object to read about its function. For
additional help, click the "More help® link.

More help »

Decrease in Time

900 minutes 15 minutes
39

98%



MynaScript

1 grammar org.xtext.example.myscript.MynaScript with org.eclipse.xtext.common.lerminals
i generate mynaScript "http://www.xtext.org/example/myscript/MynaScript”
4
5~ MynaScript:
6 sequence += Action*
.
9~ Action:
10 'action' name = ID
11 ' {v
12 (movements += Movement)+
13 l}'
14 ;
.3 action delete{
16~ Movement: T £XY
17 name = Event + '.' + (value = Value)? movelo.componen
18 press.
19 : moveTo.trashXY
20~ Event:
21 'press’' | 'release' | 'doubleClick' | 'pressDelete' | 'moveTo' | release. ) g
22 'moveDropPointUp' | 'moveDropPointDown' moveDropPointUp.componentHeight
23 |2 }
24
25< Value: "
26 'componentXY' | 'initialXY' | 'dropPointXY' | 'componentHeight' | |action dragAndDrop{
27 'componentWidth' | 'trashXY' moveTo.initialXY
il - press.
moveTo.dropPointXY
release.
moveDropPointDown.componentHeight
40 }
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Code Generation

public void delete (AbstScratchComponent component) {

}

ScriptsState scriptsState = AppState.getCurrentScriptsState();
robot.mouseMove(component.getX(), component.getY());
robotMousePress();

robot.mouseMove(trash.getX(), trash.getY());

robotMouseRelease();

int pos = scriptsState.getMovableComponents().index0f(component);
removeComponentAt(component, pos);

int adjustment = component.getHeight() * -1;
moveCurrentDropPoint(adjustment);

public void dragAndDrop (AbstScratchComponent component) {

ScriptsState scriptsState = AppState.getCurrentScriptsState();
robot.mouseMove(component.getX(), component.getY());
robotMousePress();

robot.mouseMove(scriptsState.getDropX(), scriptsState.getDropY());
robotMouseRelease();

int currentX = scriptsState.getDropX();

int currentY = scriptsState.getDropY();
moveCurrentDropPoint(component.getHeight());
AppState.getCurrentScriptsState().getMovableComponents().add(component);
component.setX(currentX);

component.setY(currentY);
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Evaluating VUIs

Design

A o b n e
viamienance

*Test Case Development

*WOZ Testing
*DTT

*Use Case Development
*EIG Test Cases

*Prototype Testing

*VRT

»Usability Inspection
*Regression Testing
*User Acceptance Testing

*DART

* Actionable Knowledge Model

*Surveys, Call Logs,
Recordings



Future Extensions of Myna

Hour of Code

I've finished my Hour of Code

STUDIO

‘When a block is grey, that means you can't delete It.
Solve this puzzie using the “repeat” block that
repeats 3 times, Try putting these 3 blocks inside
the grey “repeat” biocic mowve, move, turn.

44

Blocks that are grey can't
be deleted. Can you solve
the puzzle anyway?

EponBocks Spherly: Program Your Sphero

00 06 65 48 % D7 ~ommect Discomnect Sleep

Connected

do change sphero colowr 0

When sphero detects colieson

& hange spher our o
sphero humn ‘ l ’

phero roll forward .
S

Connection to Sphero was successful.

OK
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Future Input Modalities

& P——

& 7




Future User Studies
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