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Abstract

The Human-ComputetnteractionLaboratory(HCIL) andthe Maryland Departmentof JuvenileJustice(DJJ) have
beenworking togetherto developthe ProgramFindera tool for choosingprogramsfor a troubledyouth from drug
rehabilitationcentersto secureresidentialfacilities. The seeminglystraightforwardjourney of the ProgramFinder
from an existing userinterfacetechniqueto a productdesignrequiredthe developmenbf five different prototypes
which involved userinterfacedesign,prototypeimplementationandselectingsearcheriterion. While HCIL's effort
focusedprimarily on designandimplementationDJJ’s attributeselectionprocessvasthe mosttime consumingand
difficult task. We also found that a direct link to DJJ’'s workflow was neededin the prototypesto generatethe
necessarybuy-in’. This paper analyzes the interaction between the efbHEIL andDJJandthe amountof “buy-
in” by DJJ staff and management. Lesson learned are presented for developers.
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ABSTRACT

The Human-Computetnteraction Laboratory (HCIL)
andthe MarylandDepartmenbf JuvenileJustice(DJJ)
have been working together to develop the
ProgramFinder,a tool for choosing programsfor a
troubled youth from drug rehabilitation centers to
secure residential facilities. The seemingly
straightforwardjourney of the ProgramFindefrom an
existing user interface techniqueto a product design
requiredthe developmentof five different prototypes
which involved user interface design, prototype
implementationand selectingsearchcriterion. While
HCIL's effort focused primarily on design and
implementation,DJJ’s attribute selectionprocesswas
the mosttime consumingand difficult task. We also
found thata directlink to DJJ'sworkflow wasneeded
in the prototypesto generatethe necessary' buy-in’.
This paperanalyzeghe interactionbetweenthe efforts
of HCIL and DJJandthe amountof “buy-in" by DJJ
staff and management.Lessonlearnedare presented
for developers.
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INTRODUCTION

For the past two years, the Human-Computer
InteractionLaboratory(HCIL) hasbeenworking with
the Maryland Departmentof JuvenileJustice(DJJ) to
redesignthe userinterfaceof their information system
which isusedto processapproximately50,000juvenile
complaints per year. The first year consisted of
performing 22 field visits, administering the
Questionnairdor User InteractionSatisfaction(QUIS)
to 332 DJJ personneland making shortandlong term
userinterfacerecommendationéRose,Shneidermar&
Plaisant, 1995; Slaughter, Norman & Shneiderman,

1999. In the second year, vo®ntinuedwith extensive
prototyping with an emphasison supporting DJJ's
workflow related to youth case management.

One case management function involpkcingyouths
in a variety of programsthat meet their individual

needs,ranging from community-basedirug treatment
programs to secure residential faciliti€Surrently,DJJ
choosesfrom about 250 programs. This process
involvessearchinghrougha 4-inch manualto find the
bestprogram. Not only is very time consumingbut

there is also the potential bias of choosingthe first

programfound,asopposedo the onebestsuitedto the

needsof the youth. It wasimmediatelyobviousto us

thatHCIL's earlierdynamicquery(DQ) researctcould

be appliedheresincethey had beendesignedo solve
problemsbefore. The ProgramFinderwas designedo

allow DJJ to quickly and easily select the best
program(s)for a youth from amongall the programs
matching the set criterion.

BUILDING ON EXISTING TECHNIQUES

Oneof the original dynamicquery prototypeswas the
HomeFindera tool for browsing homedor salein an
area (Figure 1). Dynamic query (DQ) applications
supportfast and easyexplorationof databy allowing

usersto makequeriesby adjustingslidersandselecting
buttons while the search results are continuously
updatedin a visual display(e.g.,x/y scatterplotmap,
etc.) (Williamson & Shneiderman,1992 Ahlberg &

Shneiderman, 1993 Instead othe HomeFinder'smap
of Washington, D.C, the ProgramFinderplots the
availableprogramson a map of Maryland (Figure 2).

Adjusting the placementcontrols updatesthe display
which showsa dot for eachprogramthat matches. A

click on a programprovidesmoredetailsandthe press
of a button generates the appropriate paperwork.

This paper describesthe seemingly straightforward
conversion of the ProgramFinderfrom a research
prototype to a regdroduct,andanalyzeghe interaction
between the efforts of HCIL and Ddddthe amountof
“buy-in” of DJJ staff and management(i.e., how



excitedthey seemedo be aboutthe prototype). We
foundthatmanylevelsof prototypingwerestill needed
(5) andthat the choiceof the searchcriterion was the
most time consuming (and the most conflict
generating)task. A direct link to the workflow was
alsoneededn the prototypesto generatehe necessary
“buy-in”.
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DESIGN PROCESS
The processof evolving the ProgramFinderdesign
from the originaHomeFinderconcept(Figurel) to the
final design (Figure 2) involved five different
prototypes:

* IVEE prototype

¢ Initial Customization prototype

e Comparison prototype

e Testing prototype

* Final prototype
The primary effort involved in developing each
prototype consistedof customizingthe user interface
design,implementingthe prototype,and deciding on
the search criterion. The levef effort in eachof these

categoriesvaried significantly by prototypeand so did
the amount of usétbuy-in’.

The initial IVEE prototype was developedin a few

hoursto illustrate the ProgramFinderconceptto DJJ.
With DJJ's go ahead to continue, the Initial

Customizationprototypewas then developed. This is

when developmentstartedto focus more intently on

DJJ's workflow and as a result DJJ's “buy-in’

increaseddramatically. DJJalsobeganworking harder
on choosingthe selectioncriterion. It becameobvious
that staff had vastly different opinions than
management.A comparisonprototypewas developed
to illustrate the worker’s ideasto management. After

considerabledebate managementlecidedon a set of

criterion to useand a testing prototypewas developed
so preliminary usability testing could be performed.
After the attributes were selected,the design effort

increasedbecauseDJJ startedto really reactto all the
details in the prototype and requested many
modifications.  The testing prototype required
increased implementation effort because theslittle

working functionality in the previous prototypes.

IVEE Prototype
Thefirst prototype(Figure 3) wasbuilt in a few hours
using the Information Visualization and Exploration
Environment (IVEE) (Ahlberg & Wistrand, 1995).
IVEE automatically createsDQ interfacesfor given
datasets. The dataset used to generate the
ProgramFinder was entirely mocked up by HCIL.

The major drawbackof using IVEE wasthatit ranon
Sun workstations and DJJ only uses PCs. For
demonstrationpurposeswe resortedto using a slide
showof IVEE screensin conjunctionwith alive demo
of the HomeFinderto showthe smoothDQ interaction.
DJJ'sinitial reactionswere positive and they askedus
to continue.

Initial Customization Prototype
The implementation and attribute selection efforts
increasedduring this phase. DJJ startedto get more
involved. They provided us with more detailed
information about their placement process and
proposeda setof attributes. Theseattributesallowed
usersto specify the “best value (i.e., the ideal value
for the youth) within a rangeof values. This had the
advantagef allowing the selectedorogramdo be rank
ordered. Howevethis requireda few modificationsto
the standard range slider behavior:
» BestValues Therangesliderswere modified so a
click on a valueunderneathhe slider selectedhat
value as the “best one for that attribute and
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marked it with a yellow star. The matching
programsare then color-codedfrom bright yellow
(for best)to dark red (for worst) with respectto
how close they are to the best values.

e Current Values Vertical black lines were also
addedto the rangeslidersto showthe actualvalue
of the selected program.

The secondprototypewas developedusing Borland’s

Delphion PCs(Figure4). This gaveus the advantage

of beingableto run on DJJ'smachinesplus IVEE did

not allow usto designa more customizednterfacefor

DJJ. A “Send Packet..” button was added to

demonstratéow userscould selecta programandthen

automatically generate the required paperwork.

DJJ’s “buy-in" jumped dramatically when they were
shownthe prototype. They werevery excitedto seea
DJJ document popup when the “Send Packet ...”
button was pressed. They immediately started
discussinghow they could marketit to other juvenile
justice agencies. They also startedenvisioning other
waysthe ProgramFindecould be used. For example,
they suggestecddinga referrallog so the acceptance
and rejection patternsof different programscould be
monitored. Having a strict set of criteria for what a
program provides would allow DJJ to hold the
programsto that standard. DJJ was quickly moving
away from acasualexploratoryeffort to a moreserious
product design effort. Ironically, the ProgramFinder
was not evena tool DJJ anticipatedneedinginitially.
Now there were discussionsabout how it could be
usedto explore programsthan currently possible. By
coordinating with other MD agencies, they could
choose from over 2000 programé/e believethis shift
was primarily due to the customizationeffort, even
though it was relatively simple.

Comparison Prototype

Shifting toward a moreeriousdesigneffort, we started
working morecloselywith the DJJstaff anddiscussing
their needsin detail. Up to this point, our discussions
had been primarily with middle and upper
management. While the userswere pleasedwith the
general concept of the ProgramFinder,they were
concerned that the proposed attributes werdinaiting
anddid notcorrespondo how they currently did their
jobs. The comparisonprototype was developedto
illustrate their proposed changes to management
(Figure 5).

The major effort involved with this prototype was
deciding on the new data attributes which were
significantly different from the attributesproposedby
management.Another differencewas how to specify

the valueof anattribute. Insteadof specifyinga range
of values,the workerswantedto rank eachvalue on a
scalefrom notimportantto required. This requiredthe
design of an attributeankerwidget. Someotherminor
changesincluded reducing the number of program
typesin the legend,adding more fields to the details
area, and creating“®&how Referral Logbutton.

Therewere now two significantly different prototypes,
in terms of attributes, that needed to be broughbtoe
consensus. Managementwas presentedwith both
prototypesand the strengthsand weaknessesf each
were discussed. After a month of deliberation,
managementhosethe Initial Customizatiorprototype.
The rationale was that the checklist attributesin the
Comparisonprototypedid not engagethe userin the
selectionprocessas much asthe rangesliders. There
was also the concernthat usersmight ignore critical
areasin the lengthy checklistswhich would greatly
effect the level of service a youth receives. DJJ
decided that it was preferable to provide a few
attributes with broad implications and ask usersto
considerall of them. The decision not to use the
worker’s criterion (Comparisonprototype) decreased
the their “buy-in" temporarily. While the
ProgramFindervould still help the staff perform their
jobs, it had als®wecomethe vehicleby which their jobs
were being redefined.

Testing Prototype

Management’s decision to use the original data
attributesspawnedadditionaldiscussionsboutthe set
of attributesto be included in the testing prototype,
which was used to perform initial usability testing.
Interestingly, after working with management’s
attributesfor a few hours, the workers decidedthey
were sufficient after all. However,they did proposea
few new attributes to include in the testing prototype.

Managementrequestedthat the color coding not be
includedin the testing prototype becausethey felt it

would unduly bias the selectionprocess.The concern
was that workers might just selectthe highestranked
program(e.g., the one with the “best color) and not
takeinto accountothersuitableprograms. DJJwanted
to avoid creatinga tool that givesthe “ perfectanswer'.

They wantedthe ProgramFinderto narrow down the
numberof programsand then require the workersto

examineeach of the remaining programsin-depth to

select the best one.

HCIL’s major effort in developinghe testingprototype
(Figure 6) was implementationsince there was still
very little working functionality in the previous
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prototypes. The slider implementationin particular
requiredthe mosttime. Similar controlsare available
in the public domainbut nonehadall the functionality
DJJ needed.

Final Prototype

During testing, severalchangeswere proposedto the
prototype. The result was the final prototype design
(Figure 2).

INFORMAL USABILITY TESTING

Preliminary usability testing was conductedon the
testingprototype.The goal wasto give usershands-on
experience while HCIL gained valuable design
feedback. Thetestingconsistef two sessionsvith a
total of sevenusers,a limited but representativgroup
of users. Eachsessionwasdivided into four sections:
training, testingwith representativeéasks,filling out a
guestionnaire, and discussion.  Screen mockups
illustrating solutionsto problemsdiscoveredduring the
first sessionwere presentedto usersin the second
session for their feedback.

Users’ reaction was very positive. This was not
surprisingsince they had beeninvolved in the design
from the early stages. However, several usability
issuedid emergeduring testingthat wereincorporated
into the final design (Figure 2).

1- Addition of Textual Display - Users noted that
plotting the programson a map was not very useful
sincethe location of a programis not normally taken
into accountwhen placing a youth. A textual display
wasadded(showinga list insteadof a map)asa more
effectiveway to review the few bestmatchesoncethe
filtering was done.

2- Reinstatethe “Best Values - DJJ reversedits
decision about color coding with respectto “best
values. Although they were initially concernedthat

ranking programs might bias the selection process, after

using the systemthey realizedthe color coding could
assistworkerswhenthereis no programthat matchesa
youth’s needsfully. In addition, assigning “best
valueswould providea clearerpicture of what sortsof
programs are needed.

3- More IntegratedHelp - Usersin the first session
recommended allowing selections from tredp facility

which provided more detailed information about the
slider values. A samplescreenillustrating how users
could select the maximum and minimum values via
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checkboxesin the help facility was presentedo the
usersin the secondsession(Figure 7). The new
interfacemet with mild approvalbut the usersfelt the
range sliders would be more convenientto use once
they learned how to use them.

4- AttachingNotes- while the workerswere using the
ProgramFinderthey found that they wantedto record
commentsabout their settings. A small icon above
eachsliderwasaddedthatwhenclicked would display
the portion of the placementpacket related to that
particular attribute.

5- SimplifyingRangeSliders- severalusersexpressed
difficulty usingtherangesliders. Theywerefrustrated
usingthe sliderswhenthey knew the exactrangethey
wanted. One suggestionwas to enhancethe range
sliders to allow users to selectangeby draggingtheir
mouseacrossthe valuesshownbelow the slider. This
would only require one action as opposedto the two
drags required by the standard range slider.

6- ReorderingSliders- the orderand categorizatiorof
the attributeswas raisedas an importantissue. The
decisionwasto presentthe controlsby workflow and
allow users to redisplay them alphabetically.

LESSONS LEARNED

After several months of effort and five different
prototype designs,we learnedseveralimportant (and
sometimessurprising)lessonghat could benefitfuture
developers.

Search criterion selection can be difficult - We
initially anticipatedthatit would be a simple task, but
choosing the searchattributes for this visualization
requiredthe highestlevel of effort andcausedhe most
conflict insideof DJJ. The Comparisorprototypewas



developed solely for the purpose of exploring
alternative attributes.

Customization  Increases “buy-in” - We were
surprisechow muchDJJ's“buy-in" increasedfter the
Initial Customizatiorprototypewasdeveloped.To us,
it was merely a re-implementationof the IVEE
prototypefor the PCsandthe customizatioraddedwas
very minor (a few buttonsand scannedforms) but it
had a dramaticimpact on DJJ’s ability to understand
how the ProgramFindercould help them and to start
planning for novel uses.

Interface design can initiate changes in work
processes - In the case of the ProgramFinder,
managemendecidedto usea setof attributesthat will
significantly change how their workers select
programs.

Presentation of similar applications stimulates early
interest - Eventhoughit is lesseffectivethanbuilding
a customized prototype, showing “live” demos of
similar systems(e.g., HomeFinder)helps focus user
thinking and bootstrap managemeéhnty-in’.

Creating alternative designs helps engage users -
lllustrating functional differencesthroughthe creation
of severalprototypesis a very powerful tool. Users
who initially expressecho came forward with strong
ideas once concrete choices were presented.

SUMMARY AND CONCLUSION

The level of effort to convert an existing interface
techniqueinto a product designis significant. The
entire process alesigningthe ProgramFindemvolved
six monthsof effort and five different prototypesand
there are still issues to resolve (Figure 8).
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Figure 8. ProgramFinder Design Process. Line thickness
indicates the relative amount of effort and “buy-in” and the
length approximates the amount of time involved.

Selecting the search criterion was the most time
consuming and conflict generating task.
Demonstratingsimilar applicationsearly on andadding
custom workflow hooks to the prototypesincreased

“buy-in".  Alternative designs were presentedto
increaseuserinvolvement. This effort also servedas
the catalyst for DJJ to redesign their work practice.
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