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Abstract

Current theory, applications, and future opportunities for the utilization
of handheld computer technology in HR research and practice are presented
in this chapter. Empirical research findings on the use of handheld
computers for passive collection of workplace data and as a platform for
electronic diaries are presented. Potential applications of handheld
computers for HR practice are also presented. Finally, current issues and
opportunities concerning integration of handheld computer technology
into HR research and practice are discussed.
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Introduction

Theintegration of handheld computer technol ogy with humanresource(HR)
researchand applicationisanareathat hasnot received agreat deal of attention
from HR researchers or practitioners. However, as the efficiencies and
economiesassociated with handhel d computershave continuedto increase
over thepast fiveyears, with meani ngful advancementsin hardware(e.g., 400
MHz processor speeds, transflective color screens), storage (e.g., 1GB+
memory cards), software(e.g., M SPocket PC 2003), and wirel essconnec-
tivity options(e.g., Bluetooth, Wi-Fi, Sprint PCS 153 Kbps service), their
utility to humanresourceresearch and practiceisgreater thanever. Based on
our research, webelievethat full utilization of handheld computersinHRwill
bemost fully realized through the collaborative effortsof HR researchers,
practitioners,and I T specialists.

Inthischapter webring together empirical research and practical knowledge
on theintegration of handheld computer technol ogy with strategic human
resourceplanning, management, and researchtheory intoaworking model that
may serve as afoundation for future work in this area. We begin with an
overview of how handheld computer technol ogy fitsinto amodel withHR
research, HR practice, and I T infrastructure. We then review the role of
handheld computersin strategic humanresourcepracticeandresearch, includ-
ing the use of handheld computersto: (a) gather datafor business process
engineering, workflow mapping, andjobanalysis; (b) conduct organizational
needs assessments; (¢) gather and manage performance data, and provide
employeefeedback in performancemanagement systems; (d) providetraining
to employeesand gather training eval uation data; (€) conduct organi zational
surveying; and (f) enhanceadministrativetasks, such asscheduling, messaging,
and provisionof HRforms. Finally, we present our view of futureresearch
opportunities and challenges associated with the integration of handheld
computer technol ogy into strategi c human resource planning, management, and
research.

Wehopereadersfind what we present inthischapter useful totheir own HR
researchand practice. Asinall applicationsof technology, thefieldisbursting
withactivity and constantly changing, but webelievethat thematerial presented
herewill remainarelevant foundationfor work inthisareafor theforeseeable
future. Itisour goal not only toinformthereader, buttoincreaseinterestin
pursuing additional researchinthisarea.
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A Model of Handheld Computer
Technology Integrated into HR

Currently, handheld computersareoften used asstand-al onedevicesinthe
workplaceto supplementindividuals' computing resources. Thissituation
neglectsthepotential for use of thetechnol ogy inasystematic manner. Inour
conceptual model (Figure 1), theboxesrepresent what weseearethethreekey
elementsintherelationship between handheld computer technology and HR.
Asshown by thearrows, thisisnot alinear rel ationship, but one of conver-

Figure 1. Working model of handheld computer technology integrated
into HR practice, research, and IT infrastructure
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gence, with each element both contributing to and drawing from the other

elements. Thekey to optimizing the useof thehandheldinHR research and
practiceisattendancetoall threefactorsinthemodel simultaneously.

Factor #1: Integration into IT Infrastructure

Aswithany organi zati onal technol ogy sol ution, handheld computersneedtobe
apartof thelarger I'T system. Accordingtoour model, I T integrationislinked
toboththeHR research and HR application factors. Some aspects of these
linkagesaresupported by empirical work inthisarea. For example, wehave
found that optimal use of handheld technology in HR research requires
integrationintotheorganization’ sl T systemasanenterprisesolution(Davies,
Rodbard, Brandes, & Poropatich, 2004; Lyons, Davies, Rodbard, Brandes,
& Poropatich, 2004; Rodbard, Brandes, Davies, & Lyons, 2002). Further-
more, our research hasshownthat alack of integrationwill beaninsurmount-
ableroadbl ock to successful handheld use. Wehaveal sofoundthat successful
integration of handhelds as research or applied HR toolsis dependent on
strategiclinkstotheorganizational I T infrastructurethrough HotSynching
terminal sor wirelessmethods. Successful applicationsal sorequireadequate,
ongoing | T-related training and support to handheld users. Finally, collabora-
tionbetweenHRand I T staff isacritical factorinmakingintegration of handheld
technology apart of anorganization’ sstrategic businessplan.

Factor #2: Research on Handheld Computers in HR

Whileintegrationintothel T systemwill makehandhel dtechnology availableto
HR,itisuptotheHRresearcherstoidentify opportunitiesfor awidevariety
of data-collectionactivitiesintheworkplace, suchasdiary studies, multimedia
interventions, survey work, andreal -timeassessments/eval uations. Organiza-
tional researchershavebeguntoutilizehandheldsintheir researchtoalimited
extent, but thefull potential of having entire organizations of respondents
voluntarily carrying computersaround withthem every day hasnot yet been
capitalized onfor research purposes. Wehaveidentified four research func-
tionsinour model that woul d be accentuated through handhel d use, but the
publishedwork inthisareaisscarce. Asanotableexception, Miner, Glomb,
and Hulin (2001) gathered employee mood datain an experience sampling
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design using the diary feature of handheld computers. From feedback we
received from others in the field, other programs of HR research using
handhel dsexist, but arebeing conducted by organizationsinternally; asistoo
oftenthecasein applied settings, theresultsarenot availablefor publication.
Inour research, weutilized thereal-timeeval uation and diary function of the
handhel d, but havenot had the opportunity to exploremultimediaandwireless
capabilities (Lyonset al., 2004; Rodbard et al., 2002). These conceptual
factorsinour model provideanimpetusfor futureempirical research.

Factor #3: Application of Handheld Computers in
Strategic HR Planning and Management

In our research, we have found that i ntroducing handheld technology asa
platform for HR applications provides ameans of conducting HR-related
researchonavariety of issues(Lyonsetal., 2004; Rodbardetal., 2002). This
isthebasisfor therelationshipinour model between Factor #1, HR Research,
and Factor #2, HR Application. Our findings support the concept that the
research capacity of handhelds can be captured as a byproduct of the
implementation of HR functionsonthe samedevice. For example, inoccupa
tionsthat rely heavily onformsto completework activities(e.g., nursesuse
formsto chart patients, lawyersuseformsto bill time, teachersuseformsto
track students, warehouseworkersuseformstomaintaininventory), by placing
theformson handhel dsand passively gatheringformusedatafromthedevices,
research onworkflow mapping, jobanalysis, andjob design canbeconducted
with little to no extra data collection. We expand on these findingsin the
following sectionson handhel d applicationsand research.

Overall, weproposethat theresearch and application of handheldtechnology
toHR functionswould bewell servedtofollow aconceptual model, not occur
in an unsystematic manner with post hoc evaluation, asis often the case.
Evidencethat thismay already bethestateof thescienceinthisareaisthelack
of published research on handhel d technology and HR (Cascio, 2003). There
ismuchtobegainedinthispotentially fruitful areaof HR practiceandresearch
by workingfromacommon understanding and publishing resultsboth support-
iveand unsupportiveof that understanding.

Inour model, weacknowledgetheimportanceof relating I T infrastructureto
HR practiceand research on handhelds, but wedo not further developthel T
issue in this chapter. We urge the reader to examine resources and to
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collaboratewithIT expertsinthisarea. Inthefollowing sections, weexpand
ontheresearch supporting Factors#2 and #3 of our model (Figurel).

HR Applications on Handhelds

HR-related applicationson handhel dsarebeing devel oped at an ever-increas-
ing pace. Themost popular of thesefallsintotherealm of personal information
management (PIM) functions, suchasacal endar, contact list, to-dolist, and e-
mail. Inour model, thesefunctionsonindividual employee’ shandheldsbecome
important partsof astrategic HR practiceand, if managed properly, become
asystemof organizational information management (OIM) functions.

Applications are available for time management, for example, that have
advanced capabilitiesfor applying complex work rules(e.g., managing over-
timeaccrual sand employeeleaveperiods), processingtimebilling, providing
sophisticated scheduling, and all ocation capabilities; they further includethe
ability toequalizeovertimeinschedules, match skillstojobs, and providea
platformfor resourcesubstitutionand alternatives. Physiciansin somemedical
facilitiesareusingahandhel d deviceto manageavariety of workflow functions,
includingaccess ng real-timepatient schedulinginformation, capturing charges,
and di ctating poi nt-of -care patient notes. Theseprofessiona susetheir handheld
devicestoreview medical referencelibraries, current diagnostic and procedure
coding, and coding compliancerules. Theseapplicationsare applicableto
other occupationsaswell.

Organizational-level contact management can beaccomplished by enabling
multiplehandheld usersto synchronizewithamaster list of contacts, updatethe
contact list, then resynchronize the changes to the master database. For
example, usinga.NET Compact Framework solution on Pocket PCsprovides
aSQL Server CE database on each devicethat containsareplicaof themaster
database. Thehandheld databaseissynchronized with the master database
programmatically to buildtheorganizational contactlist.

Most directly related to HR practice are applications that make various
organi zational formsand documentsavail ableto employeesonthehandheld—
either downloadablefromaPC or viadistance connectionthroughland-based
or wirelessconnection. Formsmay be* pushed” out to employeesasrequired,
or “pulled” asneeded, completed, and returned el ectronically. Other applica-
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tionsenhancerecord keepingfor traveling empl oyees, including programsfor
timemanagement, project management, sal estracking, and expenseaccounts.

Handheldsare al so capabl e of holding quick referencematerial that can be
accessed immediately inanon-cumbersomefashion. |n someorgani zations,
individual sareabletoreferencejournal s/databaseswiththe push of abutton
and provide critical information in real time. For example, Hayes (2003)
examined the benefits of using handheld computers for a population of
psychiatristsand found that thesedeviceswereextremely useful instoringand
retrieving information and applicationsthat could be accessed anyplace at
anytime. Basically, thehandheld computerscan providethesamebasi cbenefits
that are available via an individual’s personal computer (e.g., reference
materials, Web searches), withtheadded bonusof beingwiththeindividual at
all times.

Thereareal somany handhel d applicationswithimplicationsfor potential HR
use. For exampl e, organi zationswithworkersinthefieldarefinding rugged-use
handhel dsuseful for land surveying, mapping, civil engineeringand construc-
tion, forestry, utility, facilitiesand asset management, machinecontrol, |aw
enforcement, and military applications. Thetechnology isal sobeingusedto
assist employment of peoplewith disabilities. For example, networkedjob
training and coaching applicationscan be provided on handhel dswith audio-
or graphics-based step-by-stepinstruction on how to completeajob, check
progressto compl etion, and asameansfor family and coachto communicate
withworkers(MobileVillage, 2003).

Insummary, handheldtechnol ogy isbeing utilized asameansto provideawide
range of HR-related applications. In many cases, the opportunity existsfor
provision of theHR functionto beimproved through theuseof thehandhel d.
Inour model, weconceptualizetherel ationship of HR functionsonthehandhel d
tothel T infrastructureandincreasing capacity for HR research. Inthenext
section, wedescribehow HR research and handhel d research can beaccom-
plished asabyproduct of handheld use.

Researching HR Functions
on Handhelds

In preparing thischapter, wediscovered that thedearth of publishedresearch
onintegration of HR functionsand handhel d technol ogy continues. Whenwe
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first started work inthisareain 2001, thelack of existing research wasnot
entirely surprising giventheageof thetechnology. However, now — three
yearslater — thetechnol ogy hasmatured and thebody of research appearsto
havegrownvery little. Much of thework that zas been accomplishedinthis
areaappearstobeproprietary andthereforenot availablefor our review. Inthis
sectionwe present reviewsof thefew published studieswehaveidentified,
along with adescription of our ownresearch programinthisarea.

A group of researchersat Carnegie-Mellon have conducted handhel d research
since 1997 in the PEBBLES project (PDAs for Entry of Both Bytes and
L ocationsfrom External Sources). Although not explicitly focused onHR
functions, thework of theteamisof importancetothisarea. For example, the
PEBBLES team has researched multi-machine user interfaces (MMUIs),
whichareof importanceinour conceptualization of handheldintegrationwith
thelarger I T system. Intheir research, the PEBBL ESteam hasexamined how
handhelds and PCs can be used together (Myers, 2001; Myers, Steil, &
Gargiulo, 1998).

Inonestudy, theteamfound that in ameeting setting, handhel dscoul d beused
tomakeaPC-based slidepresentation moreeffectiveby providing additional
details of the presentation to handheld meeting attendees wirelessly, on
demand. Thedetailsincluded additional data, graphs, and other information
that were not included on the more macro slide presentation, but were of
interest to some of the attendees during the slide show (Myers, Steil, &
Gargiulo, 1998).

In another study, the team found that real -time classroom assessment via
handheldslinkedwirelessly totheinstructor’ sSPC wasmoreeffectivefromboth
thestudent andinstructor perspectives. Finally, the PEBBLESteamisexam-
ining theeffectivenessof handhel d useby multiplemeeting participantswhen
annotatinglarge, shared el ectronicdisplays, suchasmilitary maps(Myers,
2001).

Thebulk of theresearch ontheuse of handheld computersin organizational
settings hasbeen conductedin medical facilities. Many resourceshavebeen
devotedto devel oping medical programsfor handhelds, and eval uating both
their useand effectivenessinthework of medical professional s. For example,
Rosenbloom (2003) reported onthe use of handhel dstoreducemedical errors
inanumber of waysacrossthemedical professions. Primarily, Rosenbloom
identifiestheneedfor medical providerstohavethecorrectinformationina
usableformat at the point of care and recognizes the handheld as the best
portableplatformfor fulfillingthisneed.
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L anway and Graham (2003) reported astudy on handhel dimplementationin
amedical facility, withresultsthat generalizebeyondthemedical field. The
study involved nurseswho performed primarily administrativefunctionsin
evaluating quality of patient care. Thisrolerequired agreat deal of documen-
tation, usually at the site of patient service. The nurseswere using apaper-
based system to meet the portability requirementsand thentranscribing the
handwritten notesonto their desktop computersastheopportunity arose. This
situationresulted in an unmanageabl eamount of lag timebetween evaluation
and feedback to the medical providers, and unnecessary costs for double
documentation. Finding that | aptop computersweretoo bulky for thejob, the
organi zation moved the nursesto wirelesshandheld computers. Thenurses
coulddocument theeval uationsonceand transmit theinformationimmediately
totheorganization’ smainframefor use. Theuseof handhel dssaved thenurses
twotothree hourseach— per day —inthedouble documentation process.
Also, theimmediatedelivery of information back tothemedical facility often
resultsin patient discharge a day earlier than under the old system — an
outcomethat has shown in the decreasing average length of stay sincethe
handheldswereputintouse. Finally, theresearchersreport that thenurses' job
satisfaction has increased since the handheld technology has been imple-
mented. Itisunlikely that theseresultswoul d be specifictothemedical field;
they would morelikely generalize to administrative applicationsin other
professions.

Theimpact of handheld useinthemedical professionhasbeen noticednot only
by medical professions, but by corporationspayingfor healthcareaswell. In
order toreducehealthcare costsdueto prescriptioninaccuracies, insurance
billing errors, and other problems created by poor penmanship, General
MotorsCorporation hasdistributed handhel dsto over 5,000 physicianswho
attendtothecompany’ semployees(Konrad, 2001). Generalizingthistechnol -
ogy efforttothecorporate HR programwould probably havesimilar effects.

Inour ownresearchprogram (e.g., Rodbardet al ., 2002), weareexpl oring the
use of handheld computersin both laboratory and field settings. Current
laboratory research isfocusing on the human factors of the user-machine
interfaceand how thosefactorsareimpacted by varioussoftware sol utions.
Thisbasicresearchisprimarily of importancetothel T domainfor effective
hardware and software design; therefore, we do not describe that line of
research in this chapter. We will instead focus on the research we have
conducted on handhel d computersinthefield and present findingsprimarily of
importanceto HR researchersand practitioners.
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Description of the Rodbard Study

Thegoal of theRodbard et al. (2002) study wasto providemedical profession-
alswithhandheld computers, traintheprofessional stousethehandhel dsintheir
work, andthen gather dataregarding when, how, and why thehandhel dswere
used. Thisstudy wasuniqueinitsinductive, “ bottom-up” approach to under-
standing how professional swould use handheldsin their work, how work-
related functions could be provided on the handhel ds, and how handhelds
would perform asdata-gathering devicesfor organi zational research.

Overall, thestudy employed both qualitativeand quantitative methods, with
measurement of actual usefrom objective datacaptured fromthehandheld
computers, measurement of user preparation through survey methodology,
measurement of real -timeuser reactionsthroughtheuseof anelectronicdiary
onthehandhelds, and qualitative user input through focusgroupsand Del phi
methods. Use of multiple methodsprovided morevalid measurement of the
complex phenomenon of interestintheworkplace.

Participants

A total of 84 medical personnel fromtwo military medical facilitiesparticipated
inour study of handhel dsintheworkplace. Specifically, thesampledistribution
by occupationwasasfollows: 30 physicians, 26 nurses, 15 pharmacists, and
13 combat medics. Theoverall gender distributionwasfairly even: 45males
and 39females. Ethnicoriginwasrepresentativeof theU.S. military population
andthearealabor force.

Procedure

Theconcept of thestudy wasto providetrai ning and experiencewith handhelds
that wereequippedwithavariety of applications(i.e., 10 medical applications
and 14 personal information management applications) toincumbentsinthe
two medical facilities, and subsequently gather: (a) objectivedataon applica-
tion usage, (b) feedback through adiary stylelogbook on the handheld, (c)
qualitativeinformationthroughfocusgroups, and (d) prioritiesregarding the
informationgathered fromthisgroup of “ experienced” usersinafinal Delphi-
oriented focus group session. In addition to these primary data, secondary
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analyseswereconductedtoexaminetheutility of monitoring handhelduseinthe

workplaceasapotential sourceof workflow mapping and rudimentary job
anaysisdata

Readiness to Participate

Inorder to assessreadinessto participateinthestudy andto plantraining, we
administered a20-itemsurvey during theinitial sessionwiththeparticipants,
measuring past experiencewith handhel ds, computersingeneral, and software
use. Figure2 showsthedistribution of survey scores. Itisimportant to notethe
widerange of scores, indicating that participants cameinto thisstudy with
relevant experiencesrangingfromnone(i.e.,“1”) tohighexpertise(i.e.,“19”).
Thisisimportantto noteinlight of thefindingsinthisstudy that regardl essof
previousrel evant experience, themajority of participantswerewillingand
eager to usethehandhel d computerswith adequatetraining and support.

Training

Participants were provided training in three two-hour sessions, one week
apart. Trainingwasconducted by anexpertinmedical informaticswith several
yearsof experiencewith handheld computers, whowasassi sted by two PhD
psychologists. The design of the sessions was interactive, with hands-on
experiential learning asthe primary focus. After each of the sessions, the
parti cipantscompl eted questionnairesto assessincreasesinrel evant knowl -
edgeand attitudestowardsthe handhel d devices. Additionally, a15-minute
‘mini’ focusgroupwasconducted after each sessioninorder toelicitthemajor
strengths and weaknesses of using the handheld computers in the work
environment.

Thetraining sessionswereacritical factor inthesuccessof thisstudy. Fromthe
resultsof theknowledgequestionnaires, focusgroup findings, and the obser-
vationsof thetraining teams, thetrainingseffectively prepared eventheleast
experienced participant to usethehandhel d computer in his/her work. Inmost
cases, attitudestoward thedevices(aselicitedinthefocusgroups) movedfrom
negative to positive and fear to trust. Any initial resistance to the use of
handhel dsby thisgroup of medical professional swasfoundtodiminishacross
thespan of thethreetraining sessions. From our observations, thischangewas
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Figure 2. Histogram of previous relevant experience survey scores by
percent of participants at each score point, 1-20
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dueto anincreased understanding of thebenefitsof thehandhel d computersto
thework through personal experiencesand anecdotal learning fromfellow
professionals(i.e.,“ 1 wasableto accessanecessary medical referencebook
on my PDA during acritical diagnosis at bedside and this made me more
confidentinmy decision™).

Focus Groups

Themini focus group results provided focus for subsequent trainings and
support follow-upwithindividual participants, aswell asabasisfor theDel phi
portion of thestudy. The primary findingsfrom these early group sessions
included:

»  Caregiversareenthusiastic about using thehandhel d computers.

e Caregiversreadily adopt both personal information management (PIM)
and selected medical applicationsintotheir daily practices.

*  Thehandheld computerswere easily configured and deployed to the
physicians, nurses, medics, and pharmacists.

»  Skillssufficient to usethe handheldsare easily acquired with limited
trainingand“ buddy” support.
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»  Caregiversrequest additional functionalitiesfor thehandhel ds: accessto

patient records, lab data, x-rays, patient instructional materials, CME
credits, andthelnternet.

Support

Participants also received ongoing support in their use of the handheld
computersthroughabuddy system. Weactively promoted |esswell-prepared
participants to team with better prepared participants within their work
environment. Thiswasalsoacritical successfactor inconductingthestudy and
forimplementing thetechnol ogy. Throughthissystem, individual swereableto
accesssupport specificto theproblemencountered, both at thepointintime
most needed and from arecognized coworker. Participantswereal so provided
support fromtheresearchteamviae-mail, telephonecontact, sitevisits, and
fromthebasel T staff onanongoingbasis.

Research Methods

Throughout thecourseof thestudy (i.e., eight weeks), weutilized application
usetracking softwareonthe handheld computerstotrack the useof various
handheld applications. Weemployed “ App UsageHack, Version1.1” from
Benc Softwarefor thispurpose (Benc, 2002). In addition, werequested the
devel oper of App UsageHack to createaversionthat would alsorecord the
date, time, and duration of each use of each application. Thelatter version,
designated App UsageHack Version 1.2, wasemployedfor our studies. Inthis
manner, wewereableto examine patternsof use by participant, day, timeof
day, and day of week.

Use of this advanced version resulted in a decreased need for frequent
HotSyncing(i.e., linkingthehandheld computer to adesktop computer through
acradleto synchronizethe dataon shared programs) on the part of partici-
pants. Evenif the participant HotSynced only once— at theend of thestudy
—wecouldstill identify the pattern of use, day-by-day and week-by-week
(provided that data were not lost or corrupted due to battery failure or
inappropriateuseof Backup and Restorefunctions).

Our analysisof theuse-tracking dataresulted in profilesof application usage
at thepersonand grouplevel, and provided abasisfor describing differences
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inhandheld application usage acrossmedical professions. Inorder to better
understand theusage data, weemployed focusgroupsand |l ogbook software
onthehandheld devicesfor gathering reaction datafrom participants.

Thelogbook, aformof electronicdiary, wasdesigned asastandardized survey
form. It waswell received by participantsand would beuseful for gatheringa
variety of input fromemployees. Theparticipantswereinstructed to accessthe
logbook at |east onceaday, and eachtimethey had acritical experiencewith
thehandheld computer. Also, the parti cipantsreceived automatic alarmson
their handheld every week remindingthemto HotSync, aswell asreminders
every second day to makearecordingintheir logbooks. Thelogbook asked
fivequestionswith afive-point responsescal efor each:

1. Ifaspecificapplicationwasthesubject of thereport, which application
wasit?

2. How many times was the application used today, or if not a specific
application, how many timesthehandhel d wasused?

3. Didtheapplicationor handheld savetime, andif so, how much?
4. Didtheapplicationor handheld makeyour job easier?
5. Comments.

Theparticipantshad theoptionto changeanswers, whichwerethen storedin
aHanDBasefilefor downloading at HotSynchand coll ection by theresearch
team.

Focusgroupswereconducted at theend of eachtraining sessionandfollowed
appropriateprotocol for qualitativedatagathering (Berg, 2001). Thepartici-
pant discussion was guided by two or three primary points provided at the
beginning of thefocusgroup by atrainedfacilitator. Participantsweregiventhe
opportunity tospeak tothepoints, withthegoal of elicitingthemostinformation
possiblefromthegroup. Thegroupswererecorded inboth audio and video
format for content analysis. Theaudiorecordingsweretranscribed and content
analyzed using the Qualrus (2002) softwareprogram.

A special type of focus group was conducted at the end of the eight-week
study. Tento 15 participantswereassigned to each of five Del phi focusgroups.
TheDéelphi method usesaconventional facilitated focusgroupformat, but adds
structured listsof issueswithin atopic of interest. Each member of thegroup
independently readsand ratestheimportanceof theissuesonthelist, andthen
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thefacilitator providesthemeanratingsfor thegroup back totheindividuals.
Thedifferencesbetweenany onemember and thegroup mean arethenused as
alevertodicitdiscussionfromthegroupindefenseof eachindividual’ sratings.
Aftertwoiterationsof ratingsanddiscussion, afinal ratingfor thelistisagreed
uponthrough group consensus. Thismethod providesan optimumamount of
group discussion concerning aspecific set of i ssues.

Results

Theinitial trainingandfocusgroup sessionswereattended by all 84 participants
inthestudy. However, duemainly towork-related reasons(e.g., basetransfer,
shiftchange), only 80% completed thetraining sessionsand remained activein
thestudy. Toreducetheprobability of attrition, therequirementsfor thestudy
wereclearly statedinthematerial sfor recruitment of subjects, intheinformed
consent, intheinitial questionnaire, andintheannouncementsat theinitial
session. Conceivably, some or many of these individuals may have been
motivated to obtain ahandhel d computer for their own use, but did not wishto
participateactively inthestudy. Thisbehavior persisted despitethefact that ()
announcementsof meetingsweremadeat staff meetings, (b) e-mail reminders
weresent prior to each of thefocusgroupsand Del phi sessions, (c) frequent
remindersweresent urging participantsto enter observationsintotheir log-
booksandtoHotSync, and (d) the participantsrecei ved automatic alarmson
their handheld reminding them to HotSync and to makerecordingsintheir
logbooks.

Fromthelogbook results, wefound that acrossthe eight weeksof thestudy,
47 of the 84 parti cipantsmade 826 | ogbook entriesfor anaverageof 18 entries
per participant who used thelogbook and 103 entriesper week of thestudy.
It wasapparent that many of the parti cipantswho did not makel ogbook entries
were also the participantswho did not completetraining. The participants
provided commentson 34 different applicationsand stated that thehandheld
savedtimein 81% of entriesand saved effortin 73% of entries. Overall, the
logbook waswell accepted and, according to thefocusgroup findings, was
unanimously preferredto paper recordsor e-mail-based datacol lection.

Accordingtoanalysisof theapplication usagedata, thetotal study population
of 84 individualsused the PDA 20,250 times during the two-month study.
Physiciansaccountedfor 8,751 uses, nurses— 4,839, pharmacists— 2,853,
and medics— 3,807. Thetotal number of usescannot becompared directly
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becausethenumber of subjectsineach occupational groupwasnotidentical.
Tablel presentstheresultsrel ativetothenumber of individual sineach group,
that i's, showing number of usesper individual for thetotal study period.

From our analysisof resultssuch asthosepresentedin Table 1, wefoundthat
usagemonitoringwasuseful for examining occupational differencesinoverall
handheld use. Physicians and medics had the highest usage, followed by
pharmacists, then nurses. In order to better understand thesedifferences, we
analyzed differences in the applications used by each group as well. As
expected, wefound meaningful differencesacrossmedical professionsinthe
typesof applicationsmost used by each group. For exampl e, thephysicians
used medical referencesand diagnosti c applicationsmuch morefrequently than
didthemedics, whilethemedicsmorefrequently used PIM applicationsfor
administrativefunctions. Both groupsused theaddressbook, calendar, memo
pad, and cal cul ator themost of any non-medically rel ated applications, but we
found differencesin how these applicationswereused in participant focus
groups. Thiswasacritical component of thestudy — qualitativeinput fromthe
participantsto hel pusunderstand the appli cation usageresul tscollected from
thehandhelds.

From the usage data, wewere al so ableto chart handheld use patternsover
time. Figure 3 shows the aggregate use of the handheld by an average

Table 1. Total uses of handheld applications by medical profession

USES
TOTAL AVERAGE
Physicians 8,751 292
(n=30)
Nurses 4,839 186
(n=26)
Pharmacists 2,853 190
(n=15)
3,807 293
Medics (n=13)
Total 20,250 241
(n=284)
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participant by day over two monthsof use. Thenumber of applicationsused
daily rosethroughtheperiod of thetraining sessions, then dropped of f tothe
number that the participant used onaregular basis.

Figure4 showstheoverall useacrossparticipantsby timeof day. Thesedata
wereuseful for examining differencesin handheld use acrosswork shifts.
Alone, theseresultscan show differencesin overall usage by occupational
group and provideinsightsfor training and I T support. When analyzed in
relationshipto application usageby day of theweek, thesedaily usepatterns
providedimportant information concerning themanner inwhichthehandhelds
werebeingusedinwork-related tasks.

Resultsobtained at the Del phi sessionsat the closeof thestudy corresponded
closely totheactual level of usagethroughout thestudy. Thefinal ratingsacross
participantsfor eachtopicintheDel phi study arepresentedin Tables2, 3, and
4. Theparticipantsineach Del phi groupindividually rank ordered alist within
each of the three topic areas, then through an iterative process of group
discussionandreranking cameto afinal consensusset of rankings. Themean
rankingsprovidedineachtablearethemean consensusrankingsfor all Delphi
groups.

In Table2 arethemean rankingsmade by thegroupsfor the most important
medi cal applicationtypesonthehandhelds. Therankingslargely supportedthe
resultsfromtheapplication usagedataand from thelogbook results.

Figure 3. Daily use of handheld for one participant, based on application
usage data
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Figure 4. Application usage by time of day for all participants, based on
application usage data

Number of application uses by time of day across applications and users
(WRAMC)
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Table 2. Final ranking of the priorities for 10 medical applications

PDA Medical Applications (All Participants)

%2:: Application 11\1/1::;:
1 Drug formularies (e.g., ePocrates, Tarascon, LexiDrug) 21
5 Reference materials, textbooks, manuals (e.g., Harrison's,

Merck Manual, Wash U., Harriet Lane) 3.2
3 Medical calculations (e.g., MedCalc) 4.3
4 Patient data retrieval, H& P, lab, x-ray 4.4
5 Patient data entry (e.g., PatientK eeper, Patient Tracker) 4.8
6 Treatment guidelines (e.g., ATP 111, Shots) 55
7 Decision support (e.g., 5 Min Clinica Consult) 6.0
8 Adminigtrative (e.g., ICD coding, visit coding) 8.0
9 CMEL multiple topics 8.2
10 Prescription writing 85
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InFigures5, 6, and 7 arethe mean across Del phi groups of thefinal set
of rankingsby occupational group beforethe consensusround. Asshownin
Figure5, theoverall rankingtrend acrossoccupationgroupswassimilar across
applications, but thereweregroup differences. Thedifferenceswerelargestfor
theapplicationsthat werefoundto beof great importanceto oneoccupational
group and of low importanceto another group (i.e., patient dataentry tomedics
and pharmacists).

Figure 5. Final round mean ratings by occupation: medical functions
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Table 3. Final ranking of the priorities for 10 personal information
management (PIM) applications

Personal Information Management Functions (All Participants)
gil::l Application 11\;[:[“::{1
1 Calendar/storing appointments 25
2 Storing addresses/phone numbers 2.8
3 Number calculation 49
4 Writing notes/data 5.0
5 Keeping a“to do” list 5.2
6 Reading/writing e-mail 6.1
7 Alarm function 6.2
8 Accessing notes/data 6.4
9 Storing voice recordings 1.7
10 Entertainment 9.2

In Table3 arethemean rankingsmade by thegroupsfor the most important
PIM application types on the handhelds. The rankings al so supported the
resultsfromtheapplication usagedataand from thelogbook results.

Therewereal sodifferencesevident acrossoccupational groupsintheDelphi
rankingsfor themostimportant PIM applications, asshowninFigure6. The
differences in group ratings were similar to those found for the medical
applications.

InTable4 arethemean rankingsfor themost important areasfor changeonthe
handhel ds. Thisinformationwasnot collectedintheapplication usagedata, but
itdoesmirror what wasfoundintheearlier focusgroups.

Thedifferencesinmean occupational groupratingsfor “Most Important Areas
for Change” topics are shown in Figure 7. Compared to the two topics
presented in Figures 5 and 6, the differences in mean ratings for “Most
Important Areasfor Change” werelessclearly definedfor al groups.

Thetranscriptsof the Del phi sessionsprovided arich sourceof data. Fromour
content analysisof thesedata, the main themeexpressed fromall five Del phi
sessionswastheneedfor integration betweenthePDA applicationsandclinical
work systems. Inaddition, threesub-themes arosefromthemaintheme: (1)
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Figure 6. Final round mean ratings by occupation: PIM functions
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PDA integrationwithworkflow, (2) PDA customization, and (3) PDA stan-
dardization.

Several suggestionswereofferedtoimprovetheuseof thePDA by integrating
itwiththedaily workflow. Specifically, several commentsfocused on automat-
ingtheworkload management (WL M) reporting processfor nursesby using
PDA HotSyncdata. Similarly, participantsal so believed that theopportunity
todownl oad patient and staff schedul estotheir PDA calendarswould provide
significanttimesavingstotheir daily workload. Participantssuggested that an
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Table 4. Ranking of the priorities for 12 “Most Important Areas for
Change in the PDA™”

Most Important Areas for Change (All Participants)
Ef:::l Application zlaex?l‘:
1 Interface with hospital information systems 20
2 Memory size and type 55
3 Downloading applications to PDA 5.7
4 Drug formulary/drug database 5.9
5 Monochrome display 59
6 Readability 6.4
Accuracy/reliability of medical decision support
7 applications 6.4
8 Pen (handwriting recognition) versus keyboard data input 75
9 Organization of reader applications (i.e., index) 7.5
10 Application familiarity (e.g., look and feel, content) 7.8
11 Genera navigation in applications 8.0
12 Calculator 9.7

interfacebetweentheir PDAsand hospital patient information management
systemwouldallow themtoinput and extract patient dataat the point of care.
By integratingthe PDA and hospital patient information management, partici-
pantsal so envisionedtheability toreceivewirel essnotification of |aboratory
resultstotheir PDA, resultingin savingsof aconsiderableamount of time.

Participantsexpressed theneed for their PDA applicationsto be specificto
their professional specialty. Several participantssuggested that theability to
annotatereferencesand to customize provider-specificapplicationswoul d be
useful. Similarly, participantsexpressed the need to customizeeach PDA’ s
applicationstotheindividual, professional group, and medical specialty area
(e.g., gastroenterol ogy or pediatricsreference material sfor nurses). Partici-
pantsalso desiredfacility-specific applications(e.g., facility-specificdrug
formulary and staff tel ephone/addressbook) adaptabletotheir PDA. Finally,
someparticipantssuggested that theuse of multilingual transl ations(Spanish,
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Figure 7. Final round mean ratings by occupation: “Most Important
Areas for Change”

Mean First Round Delphi Rankings By Occupational Group Across
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Chineseg, etc.) in each application would behel pful whenthey areonduty in
foreign countries, and when providing careto non-English-speaking patients.

The third sub-theme that arose during the five sessions, standardization,
primarily focused onthereliability of thePDA whenutilizingitintheclinical
workplace(e.g., checking drug dosages, writing prescriptions). Participants
wanted each application standardized and reliable acrosslocationsto help
meet medical certificationguidelines. To easethetransitiontoaPDA-based
process, participantsal so suggested that theforms-based datai nput screenson
their PDA be similar to the current paper-based forms. Finally, participants
wantedtoincorporatemedical error reportingfeaturesintothePDA application.

Discussion

Althoughtherewasafairly highattritionrateamong thepartici pants, wejudged
theoverall study designandimplementation asuccess. Wewereableto show
that regardless of previous experience, participants were able to use the
handheld computerswithlittletraining. Also, wewereableto show that the
handheld computerswereuseful for providing HR-practice-rel ated applica-
tionsandfor thecollection of research datafor avariety of HR-related needs.
Finally, wefoundthat asabyproduct of handheld use, rudimentary jobanalysis
datacould becollected passively fromthe partici pants.

That the participants were able to use the handhel ds effectively with little
training and evenlessorgani zational support wasanimportant finding. With
only threetraining sessions provided and minimal follow-up support, most
participants were able to successfully utilize the handheld hardware and
applicationsto enhancetheir work. However, wefound one primary support
dimensionlackingfor theparticipants—integration of thehandheldswiththe
organizational I T system. Thislack of supportfromthel T systemresultedin
maost of thereported usage problemsinthe study and wasthefoundationfor
includingthisfactorinour model (Figurel).

Our resultsdid show that the handhel d coul d be used successfully todeliver
applicationsand collect datasuch asthat needed for HR practiceandresearch.
Thelogbook applicationwaswell received and did show that standardized
questionnairescoul d beadministered over ahandheld platform. ThebasicPIM
applicationswereutilizedinawork-rel ated fashionand woul d bebeneficial to
capturing schedulesand contactsacrossan organization. Finally, with access
toawirelessnetwork, theparticipantsreported that they would haveutilized
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forms-based reporting of many administrativework functions. Fromthese
results, the second factor inour model in Figure 1 wassupported.

Our last claiminthefirst paragraph of thisdiscussion section, that rudimentary
job analysis data can be collected passively from the handheld use, was a
primary finding of thisstudy and wassupported through thelogbook, applica-
tionusage, andfocusgroup data. Thelogbook datadid show that thehandheld
computer isuseful for collectingjob-related informationinastandardized
formatinreal time. Theapplication usagedatadid show that patternsof work-
rel ated behaviors, specificto occupation, can beinferred fromtheapplications
used by anindividual. Thisisthelinchpininthemodel presentedinFigurel, that
thehandhel d can beusedto provideuseful applicationsintheworkplace(i.e.,
for conductingwork and administering strategic HR functions), andthroughthis
use, valuableHR-rel ated research datacan be coll ected and utilized.

Handheld technol ogy must beintroduced with careful attention to existing
workflow processesand possi bly combined with processreengineeringtotake
advantage of the mobile and wirelessfunctions. Asdepicted in the Del phi
sessions, therewererequestsfor asingle* system” rather than amyriad of
disconnected, stand-aloneapplications. Ingeneral, theresultsfromthisstudy
should beutilized asaframework for futureassessmentsof handheldsinthe
workplace.

Our plansfor continuingthislineof researchinvol ves* processreengineering”
topermit andfacilitatetheintegration of handhel d technology intotheclinical
and administrative processes utilized by healthcare providers. We planto
examineclinical businesspracti cesto evaluatehow workflowscanbemodified
totakemaximumadvantageof handhel dtechnol ogies. By identifyinglocations
inworkflow processestoinsert and implement handheld technol ogies, aswell
asperformancemeasurement indicators, wewill beableto eval uatetheimpact
of handheldsonwork performance.

Beyond the Current Research:
HR Functions on Handhelds

Beyondthecurrent organizational researchthat isutilizing handhel d technol -
ogy, thereareadditional HR functionsthat could bestreamlined viahandheld
computers. Theseincludeareaswithin performanceapprai sal/management,
selection, andtraining.
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Performance Appraisal

A key concernwithintheperformanceappraisal framework, for example, has
beentheaccuracy of theratingsprovided by raters. Two proposed sol utions
to this concern have been frame-of-reference (FOR) training (Murphy &
Cleveland, 1991) and behavioral diaries (Sulsky & Day, 1994; Maurer,
Palmer, & Ashe, 1993). Withframe-of-referencetraining, aset of raterswill
typically view vignettesthat containcritical incidentsof job performance. Each
of theseisdesignedto contain exampl esof outstanding, average, and unsatis-
factory performance, and raters are asked to rate the behaviors within the
vignettesand providejustificationfor their ratings. Trainerstheninformthe
raters about what the intended ratings were supposed to be; a discussion
followsto determinewheretherearediscrepanciesbetweenthetrue’ ratings
andtheratingstheindividualsprovided (Keown-Gerrard & Sulsky, 2001).
Thiscalibrationtask then servesto provideaconsistent “ frame-of -reference”
that isusedto evaluateactual performanceasitisobserved and subsequently
rated. | nother words, acommonframework isestablished that hasbeen shown
toincrease’‘interrater’ agreement on performanceratings. Subsequently, this
increase in interrater agreement has been shown to positively impact the
accuracy of theperformanceratings(Mclntyre, Smith, & Hassett, 1984).

Withbehavioral diaries, raterskeepadiary of eachratee’ sbehavior throughout
theperformanceappraisal cycle(Murphy & Cleveland, 1995). Thesedo not
needtoincludelengthy entriesonadaily basis, but rather should bemeaningful
entriesof critical incidentsthat canserveasretrieval cueswhenitistimeto
appraise. Therational eisthat therater will then beableto accessthebehaviors
within thejournal instead of relying strictly on memory, which can affect
accuracy. Furthermore, thediarieswill allow ratersto establish moreaccurate
descriptionsof “typical” performance. Oftentimesarater canrecall extreme
performance (either good or bad), but often strugglesto describe average
performance. Thediarieswill allow ratersto document thefull rangeof each
ratee’ sperformance. Lastly, thediariesmay helpratersorganizeinformation
into meaningful performancecategories(DeNisi, Robbins, & Cafferty, 1989).

Unfortunately, very littletechnol ogy hasbeen utilized withintheperformance
appraisal framework. However, theopportunitiesavail ablefor technol ogy to
addresscertainissuesthat candirectly affect rating accuracy arelimitless. For
example, inframe-of-referencetraining, raterstypically work throughtheinitial
exercisethatisusedto calibratethevariousraters. However, over time, the
raters may become forgetful of what was meant by the different levels of
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performance. Thiscouldleadtoadecreaseintheaccuracy of theratings, which
isakey concernwithintheliterature(Murphy & Cleveland, 1991). A quick
referenceof thedifferent critical incidentsthat defineoutstanding, average, and
unsatisfactory performanceon somethinglikeahandheld computer would be
both easy for therater and would ensuretheframe-of-referencetrainingisnot
lost over time. Furthermore, theremay bedifferent setsof criteriafor different
jobs, and all of this could be centrally located and easily accessible viaa
handheld computer.

A handheld computer would also be alogical choicefor keeping track of a
ratee’ sperformanceover theperiod of performance(i.e., anelectronicdiary).
Oftentimes, ratersdo not takethetimetofill intheir diaries, or they donot have
their diarieshandy when certain critical incidentsoccur during the period of
performance. Withthe handheld computer, therater would alwaysbeableto
track performance; thiswould hel pinproviding accurateexamplesduringthe
performancereview. Thehandheld computer would al so makethecategoriza-
tionof critical incidentsinto performancedimensionsamoremanageabl etask.
For example, the handheld computer would allow individuals to search,
reconfigure, and crunch dataquickly from anywhere (Greene, 2001). This
wouldenableindividual sto determinewheremoredataisneeded (e.g., certain
performancedimensionsthat do not haveany behavioral indicators) aswell as
sort thedatathat hasal ready been gathered.

Specifically, ahandheld computer would be valuable in both storing and
retrievinginformationonemployeeswhicharetheareasthat often timesimpact
theaccuracy of theratings(i.e., ratershavedifficulty retaining critical incidents
onemployees— and oftenthey areresponsi blefor multipleemployees—and
subsequently retrieving representativebehavioral examplesof performance
over aset period of time). The use of ahandheld computer to directly enter
performancedatawoul d also eliminatetheneedfor later manual dataentry of
responseswritten on paper forms(Fletcher, Erickson, Toomey, & Wagenaar,
2003).

Furthermore, by tracking critical incidentsof ratee performanceasthey occur,
thiswill also helpinthedevel opment (or revising) of theperformanceappraisal
system. Thetypical methodfor creating aperformanceappraisal ratingformis
togather alargenumber of critical incidentsthat arethen sortedinto unique
performancedimensions. I nformation containedwithineachcritical incidentis
thenusedto definewhat ismeant by good, average, and poor performancevia
specificbehavioral examples(Murphy & Cleveland, 1991; Sanchez & DelLa
Torre, 1996; Smith & Kendall, 1963). A typical problem with thistype of
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development of performancedimensionsisthat it takesseveral hundred (at a
minimum) critical incidentsto completetheprocess. If thecritical incidents
weregatheredviaeachrater’ shandheld computer, aswasmentioned above,
alarge number of critical incidents would be available that could then be
leveragedin creating agroup’ sperformancedimensions. For example, each
rater would beinformed of how to generatecritical incidents. They wouldthen
beaskedtoprovideratingsof eachincident. All critical incidentsgatheredfrom
thevariousraterscould then be grouped together to assist in the process of
devel oping performancedimensions. Thisuseof handheld computerswould
specifically assistinthegathering of exampl esof averageperformance. Often
times, individual sdonot haveany difficulty indescribingexceptionally good or
exceptionally poor performance. However, aswasmentioned above, it canbe
difficult to describe average performance. Theraterswho are creating the
behavioral diariesshould beableto document numerousinstancesof average
performance. Furthermore, all critical incidentswould berecent, whichisakey
element in ensuring that the performance dimensionsthat are created are
relevant totheexistingjob(s).

L astly, oncethe performancedimensionshavebeen created, thisinformation
could easily bemadeavailableto each rater viaahandheld computer. Each
rater could maketheir ratingsel ectronically, andthisinformation couldthenbe
linkeduptoacentral databasewithinHRimmediately. Thetransportability of
therating processwoul d al so benefitindividualswhooftenfindit difficulttofind
timeto compl etetheir ratings(whichdefinitely influencesthenegativeattitude
that typically existswithrespect to theperformanceappraisal process). That
is, they would beableto carry their ratingsaround with them, referencethe
critical incidentsasthey relateto eachindividua’ sperformance, and compl ete
their ratingswhenitismost convenient. Lastly, theinterfaceprovided by most
handheld computersisvery natural (i.e., muchlikefilling out apaper-and-pencil
form) which should decreasethetimeneeded to completetheratings(Tseng,
Tiplady, Macleod, & Wright, 1998). The variouswaysin which handheld
computer technology canimprovethecurrent performanceappraisal frame-
workistruly limitless!

Selection

Inadditiontotheexampleswiththeperformanceappraisal domain, thereare
also many facetswithin the sel ection framework that could beimproved by
utilizingahandheld computer. Fromtheapplicant side, theapplicationform
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itself could be posted on ahandheld computer. Moreand morecompaniesare
movinginthedirection of posting application formsonacomputer (Sinar,
Reynolds, & Paguet, 2003), so the use of a handheld computer may be an
option (especially for jobs where the use of handheld computers will be
required). Furthermore, sel ectiontests, aswell asreal-lifescenarioscontained
within an assessment center or an in-basket task, could be developed and
administered via a handheld device. This would contain all the benefits
associated with selection teststhat may already beinelectronicformat (e.g.,
automated scoring, immediatedatastorage, applicant profiledevel opment) as
well asallow for better transportability withinthesel ectionenvironment (Burke,
1993). Theonefacet of using handheld computersin sel ection that woul d need
tobefurther examined, though, isanindividual’ sfamiliarity and comfortlevel
with thesedevices. A fair amount of research hasbeen conducted recently
examiningindividuals' reactionsto computerizedtestingwithintheselection
context (Heil & Agnew, 2000; Wiechmann & Ryan, 2003), whichmay transfer
directly tohandheld computers(i.e., will individualswhoarenot asfamiliar with
handheld computersbelesscomfortableand subsequently performlesswell
thanthosewho arefamiliar withthem?).

Fromthesupervisor side, ratingsabout different applicants' performancescan
be madedirectly into ahandheld computer, and anal yses can be generated
immediately. For example, structuredinterview questions(completewithrating
scales) can be posted on handheld computers. Raters can then take notes
directly intothehandheld computer and generateratingsinreal time. Further-
more, handheld computerscan beused by ratersto provideratingsinreal time
forwork samples. Lastly, handheld devicesallow for greater flexibility inthe
sel ection procedurethantypical paper-and-pencil formats(e.g., pullingitems
fromlarger databases). Thiswouldallow supervisorstheability topull different
questions(albeitinasemi-structuredformat) when eval uating an applicant. Of
coursetheissuesof familiarity and comfort level are again facetsthat may
impact the use of handheld computers by supervisorswithin the selection
process. Furthermore, theability tosimultaneously manipulatethe PDA while
tracking performance (especially within asimulation) hasthe potential to
increasethesupervisor’ sworkloadrather thanreduceit (Johnston, Rushby, &
Maclean, 2000). Specifically, theremay becertainjobs/situationswherethe
dataneedsto becollected at aratethat will not makethe PDA aviableoption.
In these instances, however, the use of a handheld computer to enter/
summarizethedataimmediately upon completion of theexercisemay still
providefor richer datathan arecurrently avail able.
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Training

Lastly, trainingisanareawithinthepersonnel assessment framework that can
beassi sted viatechnol ogy. For exampl e, certaintraining coursescan beoffered
onlinecompletewith certification examsat the conclusion of each module.
M ore and more companiesare moving to thisconcept of distancelearning
(Burgess& Russell, 2003; Kosarzycki, Salas, DeRouin & Fiore, 2003) that
allowsforindividuals(vialarger structured classrooms) to compl eterequired
trainingatthelearner’ space. Withintheonlinelearningframework, thetraining
can be broken down into manageable modul es that are self-contained and
allowindividual stocompletesmaller sectionsof training at their leisure. These
self-contained moduleswill a so providetheindividual witheasily accessible
reference guides that they can access while on thejob or inthefield (i.e.,
examineasmall section of thecontent that i srel evant totheempl oyee’ scurrent
gtuation).

Technology canalsoplay aroleinproviding atraineewithimmediatefeedback
when thetrainingisonline (Goldstein & Ford, 2002). Information about a
trainee’ sperformancewithinatrainingmodulecanbesummarizedinreal time,
andthetraineewill beabletounderstand wherefollow-uptrainingisneeded
(and potentially bedirected to specificlocationsthat can providethetrainee
withdetailedinformationintheir weak areas). For exampl e, thetraineewould
beableto completeamodul eof trainingand an onlineassessment that measures
their knowledgebased uponthetraining. Thetraineewould then beprovided
withfeedback that demonstratestheir strengthsand weaknesseson thesubject
matter, and beprovided withreferencesthat wouldallow themtoreview areas
wherethey aredeficient. Again, withtheuseof handheld computers, all of this
information couldbedirectly at their fingertips.

Discussion

Inthischapter, wehaveprovided aconceptual model of integrating handheld
computer technology into HR research and practice, withtiesto I T infrastruc-
ture. Wehave presented research supporting our model and described topics
for additional empirical work and applicationinthisarea. It wasnot our goal
to present only positiveaspectsof handheld computer technol ogy asrelatedto
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HR, athough many of our resultshavebeen positiveand wefind the potential
for researchisexciting. Inorder to provideabal anced view, weput forward
inthisDiscuss on sectionthemost salient negativeaspectsof utilizinghandhelds
inHR research and practice.

Oneof theprimary issuesregarding new technology iscost. Asistrueof all
current technol ogy sol utions, costsareever changing and, for themost part,
diminishing. Atthetimeof publication of thischapter, handheld computer
hardware with sufficient capacity to handle the tasks we describe were
availablefor lessthan US$200 each. Thenecessary softwarefor performing
HR activitieson handheld computersvariesin scope/priceandisoften custom
built by an organization’s MIS department. Also, much of the software
infrastructurenecessary for implementing handheld computersal ready existsin
an organization’s IT system. However, cost will continue to be a major
considerationfor using handheldsin HR research and practice.

A relatedissueto new technol ogy implementationisthepotential for using
“technology for technology’ ssake.” Oneof themainfindingsfromour research
wasthat inahigh-stakes, fast-paced professionthat reliesheavily onforms,
suchastheU.S. medical field, handheld computer technol ogy provided several
benefitsover paper-based sol utionsand wasnot viewed by our participantsas
“technology for technology’ s sake,” but rather technology for the sake of
improved patient care. Thebenefitsidentified by our focusgroupsincludedtime
savingsincritical situations(e.g., emergency room situations) andincreased
accuracy of job performance.

However, itwill beimportant torevisitthisissuein other settings, for thefactors
identified asbenefitsinour research setting (i.e., U.S. medical field) may not
outweigh the perceived costs in other settings (e.g., other cultures, other
professions), wherepersonal interactionisthemost important processvariable
andthehandheld computer isperceived asanimpediment to thisinteraction.
Whileour findingsreplicatethosefromother U.S. medical settings, suchasat
Baptist Health (Extended Systems, 2004), St. Vincent’ sHospitals, and the
University of Miami School of M edicine(Clarinet Systems, 2004, 20044), little
empirical work iscurrently availablefrom other professionsor cultures.

A final issue related to technology in general and specifically the use of
handhel dsby professional sasameansof accomplishingtheir work isthat of
resistancetotechnology by the professional sthemselves. Accordingtore-
searchinthe U.S. medical field, this does not appear to be aproblem. For
example, Manhattan Research (Miller, 2004) hasfound that approximately
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two-thirdsof practicing physiciansarecurrently usingahandheld computerin
their work and they expect that number toincreasedrastically ashospitals
increasesupporting | T infrastructure. Theseprofessional sfindthehandhel dsto
beoneanswer to problemscreated by ever-increasing needsfor servicesoften
accompanied by decreasesinavailablestaff resources. However, differences
in reaction to and adoption of handheld technology will be found at the
individual, organizational, occupational ,and cultural level, requiring additional
research onthesemoderating variablesand their impact onthepotential value
of handheldsasan HR research and practicetool.

Future Opportunities for
Handheld Computers in e-HRM

Aswepointed outinanearlier section, opportunitiesaboundinthisareafor
both research and application. Asthetechnol ogy continuestoimproveand
expand, the limits to new research on handheld computersin HR will be
bounded only by alack of ideasand resources. Few researchersoutsidethel T
community arecurrently examining theimpact of handheld computersonwork
at any level, andweproposethat thissituationleavesus(i.e., HR practitioners
andresearchers) asspectatorsinagameweknow much about and that would
benefit fromour direct participation.

Asisthecasefor many organizational researchtopics, accesstodatawill be
anissue, aswill security risksand personal privacy issues(particularly with
increased use of wireless access). On the other side of the security coin,
handhel dsarebecomingincreasingly popul ar assecurity enhancements. For
example, HP' swirelessiPA Q Pocket PC 5500 currently hasthermal biometric
fingerprint authenticationtechnol ogy capability. Itisreasonableto assumethat
for someorganizations, handhel dswill becomewirel esssecurity badgesthat
identify thecarrier of thedevicetotheorganization’ snetwork. The21% century
has brought aheightened awareness of security inorganizationsaroundthe
globe, theimpact of whichonindividua shasnot yet received sufficient attention
fromresearchers. Thehandheld computer providesaplatformfor gathering
diary and behavioral datafor forwardingthisresearch.

Weanticipatemajor improvementsandwidespread implementation of wirel ess
networkswithinthenear future, withresultingimplicationsfor worker mobility,
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availability, and communication. Thesefactorswill impact theway weplan
work schedul es, conduct meetings, share organi zational data, and balance
work withlife. Thereareamultitude of research questions— both basicand
applied—that will begenerated fromthissinglefacet of implementing mobile
handheld computer technology .

Wepredict that handhel dtechnology insomeform, beit PDA, tablet compuiter,
cell phone, or aplatformyet to berel eased, will becomeastandard component
of organizational I T systems— withor withoutinput fromHR practitionersand
researchers. If we provideour input asthesystemsand applicationsarebeing
developed, we stand to gain an excellent opportunity to integrateresearch
opportunitiesinto asystem of HR-related applications. Aswefoundin our
research, handheld computer useprovidesboth aplatformfor researchanda
richdatasource.

We hopethat thischapter has provided abasisfor moving HR practiceand
research on handheld computersaheadinafocused manner, possibly usingthe
conceptual model presented in Figure 1 as abasis. We also hope that our
empirical work will beanimpetusto othersinthefieldto conduct additional
|aboratory and applied researchto provideempirical testsof our model. The
need for basic human factors research continuesto exist as new handheld
programsarewrittenand appliedin new ways. Andthe potential for applied
researchfor handheld computer technol ogy within organizationsisimmense.
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Endnotes

1 Thegeneric*handheld computer” refersto Personal Digital Assistantsof
all types, including the currently popular Pocket PC and Palm Pilot
models.

2 Thisstudy wasconducted by theAmericannstitutesfor Research (AIR)
inWashington, DC, with: David Rodbard, MD, Project Director; Scott
Davies, PhD, Deputy Project Director; and BrianLyons, MA, Research
Analyst. Theproject wasfunded by Telemedicineand Advanced Tech-
nology Research Center (TATRC), U.S., Army Medical Researchand
Material Command, Ft. Detrick, Maryland, and wasconceived by thelate
Dr. G. Rufus Sessions, Project Officer, TATRC. COL. Ronald K.
Poropatich, MD MC, Chief, TelemedicineDirectorate, North Atlantic
Regional Medical Command, U.S. Army, served astheclinical Principal
Investigator. I nval uableresearch and|ogistic support wasprovidedtothe
project by Michael Keeney, PhD (AIR), JessicaKenyon (TATRC), and
DamienMichaels(TATRC).
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