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Product Goal: Application which monitors a batch process, warns the operator when it
predicts a low quality result, and provides information to fix it.

My UX Goal: doesn’t require a statistician to configure model, integrates with what they
know (chemical/process engineering)

My role: Lead (only) UX.
Working with Product Manager, Sr. Architect, 2 Dev Manager, Dev Leads, QA, R&D Scientists
Batch Analytics

Multiple Applications:
- Server configuration
- Administration

- Model Building

- Batch Monitoring

Batch Analytics provides online decision support for batch operations
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Understanding the problem: read research papers - whiteboarding with the team
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Understanding the problem: Concept Mapping
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Understanding the proble
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Designing the Solution: Scenarios and Storyboarding

Scenario 1
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performance with batch history.
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application to find t

Tukey is a Statistician at MajorPharma. He works in the headquarters building, away
from the manufacturing plant. Occasionally he will visit the lab to check samples, but
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a computer monitor.

- Jenny, has installed Batch Analytics application for DeltaV and Susan in IT has

configured access for Tukey to run the application at his office. Tukey is familiar with
the manufacturing process, having worked with QA and Ralph, the process engineer, in
scale up work. He has formed a team to implement Process Analytics.

Bob notices an alarm on the tank level
that implies a valve leak.

Bob troubleshoots by selecting good
batches to creste a model...

...then compares the
the statistical model
allow Bob to compa
to tank levels during

The initial project will be a test with the coating (i.e. ‘paint’) for tablets. The goal is a
more uniform coloration and consistency.

Tukey, Ralph and Jenny have looked at the data collectionin the historianto ensure
they are collecting the process variables they want to measure, at the recommended
sample rate and uncompressed. They have also followed Emerson’s guidelines for
implementation and tuned the process. Enough batches have been run to start
modeling.




Step 1 — Import Configuration

Since MajorPharma uses DeltaV, Tukey is saved the step of manually entering the
configuration of the equipment and the product stages.

MajorPharma runs multiple manufacturing lines and has more than one DeltaV system.
Jenny helps him connect to the system running the coating process. By selecting this, he
automatically imports the Plant hierarchy as a checkbox tree, and can ‘uncheck’ the
equipment that won’t be used in the model.

Tukey tries another method: he selects ‘Import by Batch ID’, which brings up the current
batch list. After selecting a batch ID for the product he wants to model, he clicks
‘Import’ and is presented with the associated equipment hierarchy (and later product
stages).

Tukey is ready to start picking the parameters of interest.



Balsamiq wireframing




Defining Candidate Parameters:

Usage Description Friendly Name | Parameter [Source Engineering Data Type |Comment | Stage |Stage | Stage
Path Units A? B? c?

Input DeltaV

Process Batch Historian

Output LIMS, MMS, etc X

Defining Product Stages

Stage Name Parameter Operation Value (equals, | Order
Path OR)

A

B

C

CW'’s data matrix for model definition — basically fills in two tables, then all the data is

available in the prototype for selection.
-If we define the product stages first, they are available for the second table (in what stage

is the parameter recommended for model building)

- In product stage, expression defines start of operation (parameter.path = value)




Balsamiq wireframing

Data Analytics Model Builder

File Edit View

Help
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Equipment

E Paint Blend
{Z Base Tank
4% Blending Tank 1
ﬁ Blending Tank 2
9% Red Tank
{2 Blue Tank
‘{2 Green Tonk

Define Equipment Hierarchy

Em

Name
w4 Paint Blend

4% Base Tank
% Blending Tank 1
% Blending Tank 2
% Red Tank
4% Blue Tank

Tag
PAINT_BLEND

UM_BASE_400

UM_BLEND_500
UM_BLEND_600
UM_COLOR_100
UM_COLOR_200

% Green Add

Product

Models

Remove

COLOR_300

Path

UM_BASE_400

UM_BLEND_500
UM_BLEND_600
UM_COLOR_100
UM_COLOR_200
UM_COLOR_300

Description

Tank containing paint base
Blending tank for base and colors
Blending tank for base and colors
Tank containing red colorant
Tank containing blue colorant

Tank containing green colorant

Cut

Copy
Paste




Designing the Solution: Sketching
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Designing the Solution: Design Language (contract)
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Designing the Solution: Icons

(offshore

Paul's comments Context of Use Description Options 0ld lcon Dimension

es with trashcan ribbon; clears all rows/stage definitions |Z| 32
indicates cell is checked, may use WPF control or font character 16
expands srouping, like Windows 7 Explorer 16
collapses grouping, like Windows 7 Explarer 16

grEmETTETEs geTeTS

el, with checkmark? Or report ribbon; creates report for problems with data that should be fixed before generating

=t of paper the model 32

:he dice. no background ribbon; r batch groupings to train or test set 32

the same go Badge with Quick

125, chartwith blue and yellow

A e e ’_‘J

1model, so this would work ribbon; ultimate goal of application — generates models using confisured data ) 32

sda [eigenvalue] with ar without ribbon; e.g. stats with export badge, creates a spreadsheet with eigenvalues and q{ %

adsheet background other advanced statistics to judge of medel s 32

he double arow, mavbe with the
el and server [put the madel on
server]

ribbon; deploys the generated models for batch monitoring

® 32

12

ribbon; gueries batch monitoring to see if the current modeling project would conflict

o4 |deploy status |use 'info’ badge instead of deplay with any existing models, displays in a dislog box 32
T TSI
zoodness indicators: Truthem as flat monechromatic,
S sumbels [mare like a font character) display with cellin grid to indicate whether a data value is good or bad, orin between 16
AT E IO TEas e TOT=ST LT TEsET
@ Trythem as flat symbals (more ke a o
o5 good fant character) green circle with white checkmark 16
should be white fil, amber outline is eitheryellow/amber [since these are in between red& green) or red circle outline with fo)
= mostly good oK white fill 16
@ =similar to above [mostly good amber/red decision) circle cutline with bottom half [=)
a7 acceptable can we increase contrast on these? filled 16
® . N ®
55 bad can we increase contrast on these? red circle with center dot fill 16




Designing the Solution: Click-through prototyping, Cognitive Walkthrough
& bmcninalyics =
R o ot

File Edit View Favorites Tools Help

>

77 Favarites |55+ "/ Quality - 1234568 \/ Batch List - DeltaV B.. " Batch List - DeltaV B... X | £~ B - 0 @ v Pagev Safety~ Tools~ @~

\ Online Batch Analytics 1, Diagnostics )

DELTAN

Batches | Quality Prediction | Fault Detection E} =% Filter:|_ <none> v

Recipe Batch 1D + State Quality Fault Product j Stage Start Time Is Cloged Formula Description

Recipel02 1234570  Ready calculating calcul... 3 AXS700 Mxerl Filling 10/5/2010 05:38 No Maecenas praesent aCCumsan
Recipel02 1234569 Holding OK 1 O 7 AXSS00 Muxerl Moung 1 10/5/2010 04:48 PM No Maecenas praesent accumsan
Recipel02 1234568 Running v 1: AX9700 Mixerl Dwsplacement 10/5/2010 03:50 PM No Maecenas praesent accumsan

Recpel02 1234567 Complete OK )2: AXS800 Mixerl 10/5/2010 02:42 PM  Yes Maecenas pragsent accumsan

'?ll_.. Local intranet | Protected Mode: Off




DeltaVv

DeltaV v12
User Interface Specification

Batch Analytics

RELEA 3E HIZTD

Author: Paul Daly WEFElDn 1 0707

Implementing the Solution: Ul Specification

Baich Analytics Ui Spedfication

Baich Anatytics I Epadificaticn

=

abctrest

This dooumant prasers the wsar intaface design for the vi2 Baicn Ans
and parscoes Ineakied.

Joraan Type: Demll
Decoription: Fault Detaction Wiy for s batch 1D
Uesr Goal: wiew the graph of 8 babch for the tae mocsiad values, ses the Indhidusl perameters
contriuting So the fauls and ssiact be dean dhe

Aoraan Daclgn:

DeltaV OnlineBatch Analytics Logm, e

- CELACE

| frimer Cabuoe

m,
1 l I." Y p :.-c‘-'.-'-l.'l..'.-lc-'.-

DeftaV OnlineBatch Analytics

| i 1 130
Flgure 10: Trond Viewer (2 celeotions)
DeltaV OnlineBatch Analytics [ Lagan, et

Figurs &: Fault Datsotion Vies

Joraan Datalls:

Todo:
= Labels: M=asured {2, Unm=asured (T2

- Celor scheme (bluel gokd ane k)

= Howio indicabe clicksbllky (affordance)

- Add comment icon In the general conteols ares — popup window [ogs Batch 10 (users) whene from

[racdie], free e, (O]

114. Caontribubone
Aoraen 10 BARuniime-004
Thie: Contributions

Adoraen Typa: Demmll

Decoription: Contributing parameter graph for & basch 1D
Uger G0al: wiew 2l parameters contributing b the model, seiect cne to see & trend

Flgure 11: Trond Viewer (4 celsotiont)
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Implementing the Solution: Ul Inspection and Heuristics

Ul Review of BOWS as of 5/19/11 state

| chescked sEainat M3 visusl design, snd Ul spesc. Almo csptured some notes from resiews with Dewn.

Batch List Tab

Bach Analyics Ondirs

o

£ Tab— not following spec— nesd Emerson icon, names =z, “Batoh List - Emerson Bakoh Analybics®, “Quality -
CHATCH_|Dx~ Mmybe need bo set the titke: im my histary it shows up like this:

< Thit page has met sef o titl.. _'h‘ st e 200 batche. X L
s |

o « Thiy page han § & bl
batchanakticsondineuisbap hitpes fesmsst-devall/batchanatybis.
. - bate hanabyti sonkinen abag
oghe Sugaestion - -
Bammer:

- Meed tooltips on sl ioons

- Us= new logo icon |biue text on sikered background)

- Use brushed metal baccground, tiled

- Try servericon for disgnostics; repiace text hyperink

- *remove print funchonslity? {use browser—but browser functionality outs psge off, no print preview
- Investigate ehility to configure logo and title separmtely [oackdoor, ot in BAADRIN]

BOWS Ul TestoRama 6/9/11

Eatch List Tab
- |ETsh—riot following spec —rised Emarson icon, name g, “3stch List — Emarson Sxtch Anslytics”, “Cusity -
<BATCH_[De" Maybe nesd to st the title: in my history it showes up lise this:

<This page has et set a titl. _'h‘ st -de 20l batche. X

« This page bt 2 oty
ettt devL batchanakytics
Bt hanabytosonkne sbag

brtchanakticsondineuishep

e gyt

T

- Could be relst=d to the page history newigntion in XBAPT Con we set titk for each page?
- Print is cutting off half the soreen — dossn't it to page

Banner:
- Dm#n prefers Emarsan logo with trensparent background |on brushad metsl baciground)
- Help icon looks skretoned, should be 16x16 ke the server icon nest to it

Tab Bar:

- Tob styles are not camrect — selectad showld fise black test, hover showld hisve Blue text [Bﬂi.iﬂ.ilxl] and
outline:

- Leyout end clock icons look stretohed
o Ul Spsched 8 checkmark indicetar on the active option in the popup meny, vs. selection highlight
- Labesi should b= “Filter:" with colan
= Toolbar flosts fine, but covers tsbs when you minimize. | am fire with = minimom widtn ~700px (where they all
fit), though | dont know if thet is respect=d by IE

- Oninurich, Mo bebch is selected — by default top betch is selected, and one is selected at &l times
- Selection deesn't follow meouse — examiple:
o Salect BatoiniDE |left dick)

Right Click on Batchi 09
EMPECTED: Selection chenges to Sxtch|D3, context menu for BatohlDS
ACTUAL: Sefection sdds BatohiDS, corbext menu far Batchids
ssues right dick showld change selection, grid should not support multiple sekeckion — right dick
‘sppesrs” to selsct addibions] row, but originel i shil sel=cted.



TI Nspire

Texas Instruments Educational Solutions



Product Goal: Help teachers teach, and students learn, mathematics through the power of
visualization and dynamic/interactive math

My UX Goal: consistency across platform (handheld/desktop, Windows/Mac), between
applications

My role: UX Manager and Lead (+ UX Designer, UX Researcher).
Working with multiple Product Managers, Architects, Dev Leads, QA, Tech Writers, MarCom

I EDL] Top-Grade Gear for Back-to-School
Cross-Platform

Multiple Applications: 2 TI-NSPIHE GX GAS

- Statistics

- Spreadsheet Meed a heavy-lifting calculator for diff eq? The rechargeable CX CAS won't buckle,
whether you're graphing 2-D models or doing matrix operations. The 100 ME of

-  Geometry youre graphing J °e |
storage means you can save documents and graphs to view on the 3.2-inch

- Gra phlng display.

) Dynamlc Notes WIRED Hundreds of preprogrammed equations. Color screen eliminates
- Calculator multiple-graph confusion.

- Science & Data Collection
Ancillary Applications:
Navigator, Connect

TIRED Tiny touchpad can be unresponsive. $175 Texas Instruments

Rating: 8 out of 10




Understanding the problem: working with subject matter experts & researchers

“‘Row and Run” Problem - Original
.2 | Jobe is in a row boat at point A, which is 3km directly off shore from point B. Jobe wants to row to point C, yet to be
Lﬁ' determined, and run to point D (Grandma's House) , which is 8km south of point B (lighthouse) . The time is of the
utmost importance, so Jobe needs to get from point A to point D in the least possible time. Assume that Jobe rows at
6km/hr and runs at km/hr.
+ Student creates a model of the problem on the B
device. The model includes: . ::j:j:l'; - % TEXAS INSTRUMENTS
— Definitions of the rowing, running and total e T e
2 travel times: rowtime, runtime and time ]
b= . - . . . fos
o — Realistic dynamic geometric sketch using the S x| ecez. 5
- above definitions et :
¢ | = Student analyzes different paths Jobe could follow eo-eun
,;% by dragging point C ——
. i _ " . Ded ine Limedx) =rowd imedwd & runt imed o
o | = Student calculates the “minimum path” by solving » hit) B rowtime =1.12
w . i dert i gl ineixl runtime = 25
— | the problem symbolically: solatdet inat:d = 0.0 - 2f tme =1.37
=
g - Student defines dertime derivative of function o
E time e |7 In
:] -
© - Student calculates the zero of dertime revine 43 i
- Student approximates the zero of dertime e :
Bflim




Designing the Solution: Framework & Standards

Phoenix: Device Ul Framework

Card View: Device Ul Framework

EEEEEEEE s e H Edit Menu3 Menud MenuS
N

5 3-6.2 Standard List Box
On In Focus (top)

TI-Nspire GUI

Control Set Specification

9. Tooltips

DRI OOINE - O ~w ol D2
¥
6

@/7) Fill color is black

Up (bottom)
Data Input kethod: ke
Mumber of G ; Al
2.4 Large lcon Butions R i
4 .
2.4.1 Single-state Large lcon Buttons 2 Sample (Actual size)
States 2 pixel black (0,00
border focus indication
The scon is in its basic stabe and 5 pixels —
b damd Fob b kb S i da
O |w -
uEzes
R I et T | 13 pixels
- , hethod! Vo 17piels
; g te;;l IS &nc I-:;T-eiu; adn-hrte | |
ax with a 2px black border to 13 pixels
pr— in Focus indicate foecus. loon also has __f : 15‘; 7 p‘er’IS,
2px black border P ¥ 1 Minimum 5 pixel gap
= = Soh I betwesn controls
lIcon is chacker-boarded with a |
gray poosl pattern and text Grn u Fls ‘

Down (mouse down behavior) revarsed to white within a black 1 pixel black (0,0,0)
box. 2px selection border is ~standard border
displayed.

: J The command or state that is
" Unavailable associated with the icon is not
Ok et . currently available. [con will be
in a “grayed out® stabe, H

[ 76

In P1: used for widget toolpallette, and attributes menu
Activated by hover, P2 should also be activated by selection/focus
Should also display for truncated text (document browser, menu text, button text, etc.)
T 4:Add Notes

|

o [T]5: Page Layout ’
‘ectional animation speed
[172 o Jitt dotor ! 7. 5ymbol Palette
A= [0 8: Select Application
L] 9 Swap Applications 8

Note: bugs with displaying attribute tooltips

Desired Behavior:
mouse—displays immediately on hover, 2s timeout
arrow—displays on selection, same timeout; display for truncated text should not timeout
NOTE: MS Windows XP displays tooltips on selection in the Start menu; also it uses tooltips to display

ok

detailed layout specifications see Sedtion 3.5 in Appendix B.

3.6.3 Drop-down List Box and Combo Box

truncated text in File Explorer and other areas. Tooltip displays on top of truncated text, and doesn’t timeout

until mouse is moved.

icrosn ard Doc...

Up no focus
nts
— F———— Icon State Prior | Icon State After Class: Sample (Actual size)
- e to Event Event

nple Mouse Driven Events [ follow standard platform behavior) 5 pixels _p|  |a— : ‘ ‘

Mousz Cown up Cown et 1 — 1
O Actrve l-l . t | * g ‘1_5pix54
(Mot Mouse Drag Dromary L
e | s or . ass: | Calculus el
Gin At
(Mot Mouse Dirag Up Cioam
mable)

Mouse Drag Down e b e e an item or presses the Esc key
o e » The Menu Bar is not movable by the

user

Status Palette (Rightmost Area)



Designing the Solution: Cross Platform

= 1AlgebraZ Exponential Data Bacteria.tns - TI-Nspire CAS Teacher Edition

File Edit View Insert Tools Help
D @ E ‘Ei? Rj P‘ﬂ bé Llj L&_ﬁ 2@ Page Layout ™ Insert ~ |7 var m DOB. |ﬂ|{= % % @ 4 P RAD AUTO Rl
Froblem 1 3 -
N EEENLEOE D0 y -
|
: R 2:Graphs & G... 3:Lists & Spr...
seqln®n 16) {1,49,16,25,36 } =I.h Bp e B -@
seq iﬂ, 1,10,2J {1%é%%] I 1 13 d:Motes S:Data & Stat...  Gikew Docu...
...... n =
Ty ——— =
1 1068229 =
sum|seq|—,n,1,10,1 I 3 18 .
( (HQ D 1270080 I . 24 Fihdy Docum...  8:5vstem Info A:Hintz
L I 5 35 Add a new page with a Calculator application to
EII 6 52 = the open document.
39| B |P
5 - ]
202u
S 55 1.2 PDEG AUTO REAL |
c 2
S % '/u a8.du i Mave paint Cand explore the properiies of les.
e .
— -
i Ty 0 T T T T T T T T
T s 0 40 SF? 1200 180 7)< A
—, polygon ABCD




Implementing the Solution: Defining and Maintaining standards: menus, fonts, icons, key map

TI Characters Reference
Application Framework Story 06-4-2008

Story ID: 014_o0o01
Story Title(s): Context Menu Updates

u 21D2 right double arrow
Story Description:
. P . s u 21D0 left double arrow
Review each application to ensure the options in the context menu cover
quent actions, remove unnecessary options, and identify if additional co1 ) =
s u 21D4 left-night double armow
ary.
. u 2318 Apple command key 3
Proposed Behavior:
=]
u 25AB White small square
Development work will be to change existing dialog boxes to reflect the changes for ] . .
. . . u 263A white smiling face
new functionality added for this user story.
u 2605 black
Graphs & Geometry
uc Context | G2 menu H menu I menu
Stat a 0 9
us .
Backgrou | 1. Recent > 1. Recent > Maybe: Hide U F__ Wi th
nd 2, Select 2. Hide/Show (Tool) scope] A
3. 3. Select Delete Al [ uF TI Ste ) / Emulator
Hide/Show 4. Hide/Show Grid(only in analytic space) Erase Geom F108 L —’ — Base Ke Macintosh (keyboard)
Grid 5. Window/Zoom >(only in analytic space) high importz u [a]] R7 =L [ 4 1 Arrow UP Up in Higrarch Up in Higrarch Extend salec‘t!u same, only hold dowlsame, only hold dowr)same
4.7 > 6. Text tab \:l/ Arrow Right Next card Next card Extend selectio| same, onfy hold dow|same, only hold dowrsame
- £oom - 1 Arrow Left Previous card Previous card Extend selectio| same, only hold dow|same, only hold dowr|same
3. Text 7: Delete A PGM: Shou N v I Arrow Down Down in Hierarch: Down in Hierarch Extend selectio| same, onfy hold dow|same, only hold dowrsame
8: Erase Geometry Trace match Menu u F10A Tl Me N ,/ Center Click. YGran Grab spacebar/ mouse clijspacebar/mouse clicNA
says “Windo i esc Undo Undo Redo Redo ESC key (Ctrl state n|ESC key (Ctrl state nsame
for either th u F10B TIES = | A B < Bl |home(symbol) | File/EditFage Tools me Fils/EditPage Tools menu NA (toolbar icons) |NA (toolbar icons)  |Ciri=F12
G&G contex o tab ) Switch focus betweer Switch focus betweeqMove focus in|Move focus in (same Cirk+ & Shift+ §same Cmd+ & Shift+ fsame
~ - —~ — —~ - menu Launch centext menu [Launch context menu | Favorites? Favorites? NA,; right-mouseclic NA; Ctrl+mouseclick o Ctri+F10
RS 2 i ~ . == g b
D‘Jhn: "Hide = = _ = = (eguals) £ (not egual to) # (not equal to) same Cirls same Cmd+ same
"Window/Zo  \; F10D Tl Std ¥ o ; ctrl Tha NA Mo “sticky key' CTRL|No 'sticky key’ CTRLIsame
only in the ¢ > H 0D — D) #) || tvertical bar) "~ Factorial () Factorial () Shift
analytic spa u F10E Tl Ctr 7 ( 8 E 9 ‘J a select allin PE select allin PE A A same
Incorporate R3 AR A AR S b Check & Store in PE_|Check & Storein PE_ |8 B NAtypically Bold) |NAftypically Bold) |same
Axes 1. Recent > Trace settind uE10F TCle U J— D.ﬂ_\ @f_\ - Y le copy copy c C same Cirk same Cmd+ same
2. 0 4 5 6 ) «— (backspace) b clear clear Delete key is mappeq Delete key is mapped|same
Attributes P L/E)\—/Ou S 7} [CFlag maw template paketts tempiate palette A NA A
: u F045 TiHa DI=K _
3. Hide J < (less than) = (less than or egual tq= (less than or egual to) ‘Psame Cirl+ ?same Cmd+ Shift ,
Axes 1 - I A 2 Fi 3 /1 A 1 (shift) caps lock caps lock NA MNA CapsLock key CapslLock key same
L o — Dﬁ ED,? W i |d Data Collection (Start) D D same
n = Dy ) - var ston stod Ciri+l maps to VAR|Cmd+L maps fo VAR|NA



Designing the Solution: Special Research

RAD AUTO REAL

[ Jo gt

BEEmEODC

e R

SEEEEEERNEEEN

RAD AUTO REAL

Current H.a'y'pud
2
3 |step user action
i mentally prapare
5 | rmeve finger to 8 key
6 | 1 press s kay
7 | 2press o key
8 | 3 presskey
9 | 4 pressvkey
10| 5 press e key
| 11| 6 press ( key
12| rentally propare
| 13|  7|press sin key
14| & press x key
15| 9|press ) key
16 | migntally prepare
17 | 10 press = key
18 | mentally prepare
19| 11 press 0 key
20| 12|press . key
UX Desigrf 21| 13 press 8 key

Colnr Tabla * mage b

Implementing Dual Mouse-Cursor mode in Nspire
Handheld

Definitions:

Mouse/Pointer: continuous free-moving pointer that allows for focus change, hover,
selection, dragging

Cursor: 'I-beam’ (text input) or discrete selection indicater (menu/list navigation)
Continuous-primary apps: Graphs & Geometry, Data & Statistics, Data
Collection/Science

Duscrete-primary apps/utilities: Caloulator, MNotes, Lists & Spreadsheet, Program
Editor,

Mixed usage: Catalog, Symbol Palette, Template Palette, Page Sorter, Doc Browser

History

Ti-Mspire was oniginally designed as a dual-input handheld. The first release (P1R1)
had a navigation control (raised button) surrounded by four discrete arrow keys.
The navigation "button’ allowed for 16 direcbon movement, and controlled the mouse
pointer. The arrows navigated the text cursor or discrete selection in four directions.

The GUI was designed to accommodate mouse selection. For example, there was a
top “toolbar’ that accessed system menu (now Tools) and application menu (now
Menu)., Early testing showed that the navigation button was very tedious—slow,
jerky=so we added features to "get around’ the navigation, like the tab key (very
small n P1R1) and menu key. Howewver, users stll mtuitively used the mouse to
navigate to the toolbar and arcund dialogs instead of using the {less noticeabla)
navigation keys, which led to impressions that the device was too tedious to use.

system response  comp time

M 1.2

H 04
& appears on display K 0.28
o appears on display K 0.28
| appears on display K 0.28
v appears on display K 0.28
@ appears on display K 0.28
(| appears on display K 0.28

(5] 1.2
sin{ ) appears on ditK 0.28
X appears on display K 0.28
) appears on display K 0.28

M 1.2
= appears on display K 0.28

M 1.2
0 appears on display K 0.28
- appears on display K 0.28
8 appears on display K 0.28

Preconditions: warking on a calculator page in an unsaved [Preconditions: working on a calculator page in an

document
Task: sobe(sin{x)=0.8)0"=x<360" x)
Simplified Keypad-shortcuts using shortcut

e navigation button was that users expected a "click’

unsaved document
Task: sohve(sn{x)=0.810"sx<360" x)
Simplified Keypad shortcuts using arrow

step user action

mentally prepare M
meve finger 1o § key H
1 press s key & appears on display K
2 press o key o appears on display K
3 press | key Iapp-ears on ﬁ-lsplayr K
4 preas v ke
& press @ |
2 GOMS = KL
mantally
T press tng ey
trig pop-up appears FE
B press 1 key sin{ pasted K
9 press x key sin{x)) appears K
10 prass ) key ) appears on display K
mentally prepare M
11 prass = key = appaars on display K
mentally prepare M
12 press 0 key 0 appears on display K

con time

Syslem response

12

28
':I-i.
024
0.23
028
i2
0.28
12
0.28

step user action
mentally prepare
mgve finger to 3 key
1 press 5 kay
2|press o key

3 pfesa I key
key

'y
I I
lally prepars

b kay
7 |press tng key

B press enter hey
9 press x key
10 press ) key
mentally prepare
11 press = key
memtally prepare
12 press 0 key

SYSIEM response

& appears on display
o appears on display
| appears on display
v appears on display
@ appears on display
{ appears on display

trig pop-up appears,

sin{ pasted

sin{x]) appears

) appears on display
= appaars on display

0 appears on display

ion was relegated to a separate button (as was

e e bl s

Prac

[ P Y ey i s Buaas s s ks o

Task
Sim

1.1 ﬁ RAD AUTO REAL




Implementing the Solution: Testing

Keypad Feedback Chronology

Keypad analysis & User Testing > User Testing > Distributed User Testing >
comparison across Tl Community college Alphanumeric keypad prototypes to Australian piot sites (2),
graphing products TAP group: performance results key influencers  working prototypes,
Freguency of use & for feedback first impressions,
importance of keys extended use,
pre & post use feedback
Usability Investigation Tasks for P4 Leonardo

These are the tasks from user interface design and evaluation that need to take place for the
Leonardo project Some (e g color mapping) are on the roadmap for Nspire as well.

) ] ) ] User Testing > User Testing > User Testing >
1. Define touch interaction to current GUI Control Set behavior

n ) ’ | ntprn i "t
GOAL: define behavior for developers and testers, possibly external audience Netherlands & Austria. T3 Conference Internal T participants &

a  Modify the TI-Nspire GUI control spec to add a column for Stylus/Touch behavior 2D concepts, 20 concepts Usability Sciences external :
- most of this was already documented for PET. Initial impressions & participants ‘
hitp:/lepsportal eps ticom/personal/a0384914/Shared% 4 : > iy
20Documents/PET GUI Control Spec.doc) recommendations : Working oro‘ol‘) pes
. Identify gestures for touch interaction User Testing > measurnng periormance
-e.g.scrolling, resizing, start/stop, zoom, page navigation SMA's: & preference

' Define the Leonardo GUI Library Working prototypes
GOAL: ensure the GUI is usable on Leonardo (with added input controlf) but also works well on measunng impressions
Nspire and undocked [ eonardo; ensure the fook & feel is attractive and projects value and ease of & opinions
use '
RESOURCES: potentially outsource this to a Ul consultant (e.g. mobile usability expert); engineers
and system architecture, ID
(see hitp-/developer.yahoo.comivui/, the set of GUI controls/widgets—buttons, form fields, -
scrollbars, general look & feel—that make up the program’s graphical user interface) Refining ] « Sharing Inspiration
a. Ewvaluate current GUI Control framework for modification: Y . ; ! (Berlin)
i. How do current controls afford touch behavior (e.g. larger buttons?) concepls - (oe:
ii. define mouse/stylus behavior for discrete apps and app framework: which parts of ' : 2D feedback
the framework can be activated now (page tabs, mode display, app focus bar, scroll - ' .
bar, etc.)

Note: R
System Usability Scale (SUS)
| think | would like to em frequently
| found the sy
| thought th
| think that [ v
| found the
| thought th
| would imagi
| found th
| felt ven
10 | needed to learn a lot of thin
| thi would be

(53]

[ ]

|
1
(%]

(8]
La tm
(&3]

3¢

(Lo R =N
[E SR

(&3]

—

) =
[Sa]

Ld L) L) |

[ ]

D ED =] o N b Ll R =
N R SN L R A G Y

ML La P

L kS
PURN L =N

EENY R N N R SN )
[ QS WY N I N N
L L 3
) — e
[FVRN RN SRS N

PSSP
B b o RO

=y

SUS Score 55 68 75 70 78 68 68 63 70 73 70 93 70 75 63 65 78 7TO 73 60 55 VO 90 58 83 U5 75 U5 60 60 40 73 65 69.02




Implementing the Solution: Iterating

Usability Issues

Usability Enhancements for PHX2 — December 2006 Release

smaller screen size

Math Engine

Updates for consistent GUI
Catalog and symbol palette

chPad (Calculator)

Trace All User Experience

1. starting point — note that labels are either on top of each
ISSUE: selecting a graph does not highlight 1t’s label (nor v
ISSUE: labels do not have background mask so backgroun

» Confusion and error with cl
pointer and cursor controls)

» Dissatisfaction with NavPad (DPad)

Collection
uterLink Stories

Solution:

Single pointer controller

ns for separat L
Scope Priority Spreadsheet:

» Confusion about what arrow keys do

Solution:

Text menus

(i1 RAD AUTO REAL 2 « Icons hard to learn/
wlY
1(/ * Number shortcuts G
) f2(e)=x
x
20 PN 20
» Document model is not em|
101 by « Tab key is crucial, but hidd

Solution:

Rearrange Keys/Add Unique Keys

* Moving to text menus requires trimming menus/items

[

pdate UI (as needed) for Phx 2 device to deal with the smaller screen size
hould be minimal, as we designed PHX1 to be scaleable and created the 12px icons already. There may
= some tweaks to word wrapping with tooltips, name truncation, etc. Other dependent features:

N
L upd

elements

- PHX

-10

[71] RAD AUTO REAL C]
ol f1[x)=2-x
kR
13fx)=-2x
x
-20 2 20

focus

keep in focus.

+ Currently ‘ghost’ when not in

—

+ Let background ghost, but still

Nice if the system automatically placed them. however they are no 1
g ve e i 4 25 PRAD AUTO REAL ]
4 RAD AUTD REAL ] 229 e
) we

‘ 2 i | 3 ° o
£ om
% 22,64 - X
5 [
3
© °

22.34 (-]

- Temp1 T e
@ oo g0 7 2

H: Transparent Console while collecting

L 25 PRAD AUTO REAL [F] @
de01...[Fdc01
[Py . No device
0f 2218 o
1| zzasfffz *°
2 22.18|||2 22
3| 22482 2251 &
4. 2231
—_— 0 81624
Al |0. dcO1.time

11 RAD ALTO REAL ]

. =

Define s{x]=cost) M
sin tan | csc | sec |cot
sin' |cos* |tan™ |ese| sec| cot?

=

0799

Navigation:

= Repeat key cycles through choices
= Arrows navigate grid as expected

* Mouse moves focus/selection on hover as in menus
Completing/Confirm Selection:

« ENTER
= Click with mouse

* Type any character

Cancel:
-ESC

= Backspace (first backspace clears popup, second deletes existing

character




Implementing the Solution: Experience Mapping

TI-Nspire User Experience Lifecycle

Acquisition Adoption

Initial Usage
Experience

Awareness

WOW!

U d
PATEEe . Showcase
Curriculum
Awareness Acquisition Benefit
G\

Feedback Loop |Promoting (or not)

Acquisition

Expertise Pre-service
Building

Conference Comfort Zone: Opening the box

Article/Ads does what you Setup Class
School _Coordlnators could do File transfer
Professional Org. before + more 15t use with students
« Conferences - . e
« Justification “I can d thing with TI-Nspire that | could with all th i VS. VI
* ETC Demo - Funding e A A A Model Examples (Pilots) software vs. device (portability between)
Teacher: (BT o wom created.” Demo site visits Talking with colleagues
* Marketing “I'normally don’t have trouble, but Tl helps me fix the problem TeSt score impmvement Quesuons Of Tl (suPport)
;’ertn E eg_;ye tg_ ilaela:;paeli?:’:c'le'l-ils‘l;p;i;e[} ;?ng rﬁlel' r;%l; ;g}l/ eit"for yourself any quitcklyATIU'jing. thebortllline rfsm;rges Iam ablet 'fo btlecume an expert not Math Dept meetin gs
. . just on TI-Nspire, but | am learning more math as | go.” .. - .
: - - - Teacher Training Exemplars Pilot site feedback
+ Store Demo N (documents) Learning materials (APPS)
e Mo oM teacher _ el Keypad Pre-service Experience upgrading
Student: * Marketing A * Homework Help site T Impression Conference Accessibility of updates
 Teacher Recommendation Article/Ads Electronic tutorials
School Coordinators Pedagogy (start w/ problem, group work, class discussion)
Professional Org. Documents as model experiences
- mode for beginner, etc.
Opportunities:
< Research o Serial Num Classroom Adjusting
- . erial Number .
emoncater units + Case Studies downloader Management Curriculum
. Network/ . Materials/
Learn to Use Current Fit . Instruction L
Community Activities
Gaps: . X X * Form factor
"« Complex activities « Large-scale installation & * TI-Presenter (video adapter) « Keypad
« Complicated keypad maintenance * Apps functionality « Handheld Send «LCD
* Slow cursor control « Complete uninstall and * Tl-Interactive formatting « Send from Nspire platform SW * Accessories
« Limited Trial opportunities reinstall * Conversion / Import of
« large file size for download programs




Implementing the Solution: Experience Mapping

TI-Nspire User Experience Vision

Awareness

» Conferences
» Sales Demo

» Training Discovery Purchase
Product » Word of Mouth e Awareness « Justification
Development » Marketing o Trial « Funding
~ « Process
* Internal Administration
» Quick Feedback
» Pilot sites Teacher Student
« Easier development
» External
* SDK

» Document model/Authoring

. Digital
» Qverhead
» Print
 Classroom/Conference
« Interaction/Demonstration

Document

Management

» Computer-Handheld
o 1:1 /[ 1:many
» Handheld-Handheld
+ Communication
» Grading/Sharing/Archiving

[ Handheld ] ( Desktop ]

NN

« Form Factor
« Keypad
« Display

¢ Accessories v Bl
Applications

« Creation/Layout/Management
« Interactivity

« Customization
« Authoring

- «» Installation
—_—

» Tracking/Maintenance

» Troubleshooting

Bildina

» Expertis
Support o Just

¢ Long

» Handhelds
» Software
» Accessories

Core/Legacy

Products

« Publishers
» Teachers
« Students/Pare

Content

« Format
* Legacy
« Competitors/Partners

O—0O0——0

me
1]
-
I C
=]

Teacher Hit

Teacher Bundle

Content out of box
{prelcaded docs,
getling starled)

Installation {SW)

()
o/

O

Tl support experience

Teacher 1A: High PCK & Tl Tech

Out of box HW OS upgrade Retail Glamshell
expefence
. . iT
Frodud Registration SW OS upgmde SW: educationsl Geaphi)
(HW / SW) varsion bored
- Computer Link SW: individusl version
SW activation el p—
P ————
Inventory SW: educstional SW: multi-user
documentafion out of wersion elechronic edumticnal boxed
box ind. VPP)
SW: individual version SW: multi-user
Cliff notes (teacher ‘Web downlcad electronic educstionsl electonic
beoac) expenence SW,
documents
OF updaie download ?fmupf,:fu“;:
from web / CD el

O




Implementing the Solution: Experience Mapping

§ TEXAS INSTRUMENTS _nsp o e o o G e °

Your Peasion. Our Technology. Student Succen™
Discover Evaluate Acquire Share

Learn Abowt TENspiie Techmology

Go beyond graphing with TI-Nspire ™ family of products

The latest In learning technology from Tl is ready for your classroom n Your Subject v
TI-Nspire Famdly
« Algebia - Calcuus sped Techuology Exam Acceptance
« Goomet - Statistics Enjoy the fexibliity and versatility offered by the T
- Precalculus - Plysics Nspire family Data Collection
Presemtation Tor
Plus free downlgadable activities and tutonals Trainitg and Professional Developient esemtation Tool
Gain valuable experience with hands-on | Reseatch
Iriter st Form
What's new with Ti-Nsaire and TI-Nspire CAS technology FAQ
Version 1.4 TINspire Commmmities
Upgrade your computer softw. reid OS fo Recera suppor from fellow edus cal
getthe latest functionality online commundties, T user grol 13 Upgr ades, Software and Support

Downdoads and New OS Upagt adde



Discussion and Questions

pkdaly.com
linkedin.com/in/pkdaly



