California State University, San Bernardino

CSUSB ScholarWorks

Theses Digitization Project John M. Pfau Library

2001

Distance instruction in medical terminology for occupational
therapy students in Yokkaichi, Mie, Japan

Diana Steed Medal

Follow this and additional works at: https://scholarworks.lib.csusb.edu/etd-project

6‘ Part of the Higher Education Commons

Recommended Citation

Medal, Diana Steed, "Distance instruction in medical terminology for occupational therapy students in
Yokkaichi, Mie, Japan" (2001). Theses Digitization Project. 1999.
https://scholarworks.lib.csusb.edu/etd-project/1999

This Project is brought to you for free and open access by the John M. Pfau Library at CSUSB ScholarWorks. It has
been accepted for inclusion in Theses Digitization Project by an authorized administrator of CSUSB ScholarWorks.
For more information, please contact scholarworks@csusb.edu.


https://scholarworks.lib.csusb.edu/
https://scholarworks.lib.csusb.edu/etd-project
https://scholarworks.lib.csusb.edu/library
https://scholarworks.lib.csusb.edu/etd-project?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F1999&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1245?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F1999&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.lib.csusb.edu/etd-project/1999?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F1999&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@csusb.edu

”*[fDISTAN' ,:NSTRUCTION‘IN MEDICAL TERMINOLOGY‘FQRC i

OCCUPATIONAL THERAPY STUDENTS IN el

YOKKAICHI MIE JAPAN»;

.~ california State University,

- San Bernardino -

’In fartlal Fulflllment
'of‘tﬁe Requlrements for the Degtee,:"
: - Master of Arts;_:
BVCiﬁ”fﬂ”

©  Educatién

Tbe}li

AEDlana Steed Medal

A'September 2001,




DISTANCE INSTRUCTION IN MEDICAL TERMINOLOGY FOR
OCCUPATIONAL THERAPY STUDENTS IN

YOKKAICHI, MIE, JAPAN

A Project
Presented to the
Faculity of
California State University,

San Bernardino

by
Diana Steed Medal

September 2001

Approved by:

A‘Q% 3,20
D., First Reader Date

o

Jémes M. Moné:hanfia

Amy S.C. YLeh, Ph.D., Second Reader



ABSTRACT
Distance edUéation aﬁd.online iearning opportunities
are growing in numbéi and breadth ih recent.years. Lomav
. Linda Uni&ersity in California is actively particiéating
'in d;sténce education endeavors, one'of which'ié the
initlation of a web-based B. S. degree in Occupational
Therapy with Humanatec Rehabilitation College in
Yokkaiéhi; Mie, -Japan iﬁ 2001. One of the introductofy‘
v‘courses of this program is Medical’Terminology, and the
planpihg for this course 1s the subject of this paper.
| ;A special web;based learning project for Medical
Térmiholdgyuwas created for usage in additién to
tfaditionai textbook lessons and lectures via interactive
television. The project utilized multiple features of
audio and_image iiles to supplement text definitions of
Greek and Latin footé in ﬁedical termindlogy.‘PractiCe
exercises with feedback for medical terminology were also
éreated, and the entire project was developed
' incorporating the‘leérning theory Qf constructivism with
syétematic;desigﬁ{ Tﬁe'media‘for_thislprojecf‘waéll |
'PowerPoiﬁt (2000) becauéé of its'éasy availabiiity‘to‘the
sﬁudants in Japah in their»campué chputef iab; Navigation
waé structured to inco#pOrate linear and nonlinear

approaches to the learning exercises, and the project was
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easily uploaded té Blaékboafd (Blackboard, 2001)
Courééware under Loma Linda Uni?ersity's liceﬁse.
iEvaluation of the project took'place from students
enroiled in Loma Linda University who had‘breviously.
,comp}eted a medical terminoiogy course. They,reported'é

geneﬁally positive teSponSe to the»web—based learning

proj%ct, with comments supportive of multimedia

presentation of medical terminology. A detailed
description of the design of this learning project and its

grounding in learning theory is undertaken here.

Anyone who is interested in viewing this web-based
projéct in Medical Terminology is invited to do so by

logg%ng on tolhttp://lluonline;llu.édu for academic year

2001}02.'For.usér identification and password codes,
COntéct the author of this project, Diana Medal, RHIA, at
Loma;Linda‘University, School of Allied Health

Professions, 1905 Nichol Hall, Loma Linda,'CA 92350, phone

909-824-0800 x43759, email Diana-Medal@sahp.llu.edu.
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~ CHAPTER ONE

BACKGROUND

Introduction:
Medical Términélogy hés been taught as a wéb—baéed
coﬁfse in the‘Schobl_éf Allied Héalth Prﬁfessioﬁs at mea
Linda University,‘California for three quarteré in
academicbyéars 1999—2001. Review of course evaluations
indicated that Studeht’comments about their inihe |
eXperience for the most part were;split betwéen positive
and negative opinion. Those who raved about‘web—based

learning enjoyed the‘fléXibility that online learning

provided them. These students lived within an approximate
20-mile radius from Loma Linda University, in the cities
and neighboring communities of San Bernardino and

RiveLside; These students reported appreciation of study
ffom homé in the setting'of intense curricular démands_of
health science learhing in reSpiratory_therapy,
ocCupatiohai therapy,‘and physical therapy. Other‘students
' liveL much greater'diétances from the university. A one
way commute timé of 1 % hours was not unusual for these
stddenﬁs Whé iiﬁed in»lbcations such as Palm Springs,

: VictDrVille; Fullértén, andiﬁomona; ranging 30 to 60 miles

frOm:thecuniversity;'The’students from farther distances




‘also|

pOSitively embraced the ability to study from home

and to free up classroom time while they were on campus at

Loma

on-11

Linda.
But some- students reported a negative experience with

ine learning The overwhelming theme of the negative

:commentary on their course evaluations was displeasure

that|

keep

the;instructor-was not in the classroom with them to

them on task. The evaluators of the web-based

nlearning experience’at‘Loma Linda University found this to

be a
~ had
‘,juni

-grad
to t
from
'teac

to 1

© cour
fInte
'the
Alli

lear

appr

rather surprising and unexpected finding, one that
not been expected given that the students‘were at the
or leyellinﬁcollege,'and all were recipients of a 3.3
e point ayeragedwhich was a requirement for admission
heir healthprofessional training programs. One quote
one:student,was an‘extraordinary eye opener, “The
her‘needs'to’berin the classroom to forceytheIStudents
earn;”v ”

As instructOr'ofcthe web—basedeedical Terminology
sé,‘I%reyiemed thexcourse‘evaluations of these'three
rnet learning esperiences With my department chair,
Technology Committee, and the dean of the School of

ed Health Professions. We;cOncluded that on-line
ninggshouldthntinue to be implemented when

opriate in curriculum. The reasons for this were due




'Y_univ
'v p:ng

’ 7fsele

education: serv‘ce, Wthh 1s unigquely

YOkkalChl 1s an

Stria17Cltyﬂrn;Japan, Wthh boasts a prlvate

=r51ty,‘ Fﬁ

ys very actlve enrollmenww

rams One of the bus1est health programs at Humanatec-fn"

orlltatlon College lS 1n Occupatlonal Therapy, and thef

'g'aduates of,thls program serve the health needs of

ntlon 1n Japan The pres1dent of thlS

Tengthen the Occupatlonal Therapy

ffnlng Program,nand.v151tld,Schools of Allled Health 1nwlr‘

gwunlted States, hoplng to establlsh a partnershlp Wlthsﬁl”v

School to traln and grant degrees to hlS students:*'

ffapan After v1srt1ng many health scrence colleges, her.‘

cted Loma Llnda Un1vers1ty, and a contract was drawn P

vﬁf{College Thlsvschoolfﬁﬂj

n'health sc1ence tralnlng fﬁ:gx-n?l



lear:

e Japar

ff»ance from ,

ide distance education to his students in Japan .

qgipme@t¢+Wébgbagea“*“

ay audio-visual e

visits: from facul apan, and VlSltS from

1e5é?stﬁaéﬁts tofﬁomajLinda;\Callfornla for dlrected

Lcalfpractlbe

”Medlcal Termlnology ls one Of t e;requlred courses ofl””"'

) hd"Japanese~students;, ok meet the needs of medlcal

*”1~o students at such a great»,fjif

e 1nstruct’r7s}home unlverSlty, many o

l”batatlons touthe prevrous course were 1mplemented All

‘r.vnology supportlngfd]stance learnlng was 1ntegrated3”

the cour e, and efforts were made to mlnlmlze the

tlons that mppea ed to ex1st 1n an on llne lea”

ronm,nt In addltlon,_effort was dlrected to cre

ructlonal materlals Wthh work well wrth

nologlcally medlated“ ] and Wthh can




*fchlitff,’*jf_ _;helr late teens and early twentles They

Wrece

'fRehabllltatlon College
1'asfa

'7_fscore of 270 equlvalen‘

Lved lOOO;hours of Engllsh 1nstructlon at Humanatec

‘fand must_pass the Test of Engllsh

Forelgn Language (TOEFL) computerlzed exam w1th a

ﬁlto the standard TOEFL of 500 1n

jm order to be accepted 1ntogthe Loma Llnda tralnlng program

;Thel

;;Health Systems

ﬁsimu

fcour

f’todk

*Week

: jcamp

© a one

" stud

r flrst course 1n the program was Introductlon to

iThelr Loma Llnda courses were taken
ltaneously w1th thelr Humanatec occupatlonal therapy
Next they enrolled 1n Medlcal Termlnology, whlch

place May 1 through June 30 2001 They recelved one5

face toﬂface lnstr_ctlon by me on the Yokkalchl :

JS May l‘through 6 Thereafter, I met tw1ce a week for:
‘—hour lesson uSlng two way audlo v1sual equlpment

ent collaboratlve workﬁwas planned for the course by‘

"*}udlng r:adlng repo tﬁass1gnments on medlcal subjects

mtheistudents They also learned from the~-p-

.fThelr-classroomSn"

,of‘the a t__BMFcompatlble PCs,‘and?\f'

nstalled 1n the computer lab T



;:Venabllng each student the use of a PC each day 1n class

"‘[bEach computer w1ll be loaded w1th Mlcrosoft Offlce and

lWlndpwsgexplorer Enrollment was 20

T thls'dlstance learnlng experlence,

'A

i J_den

;utlllzlng all’t“
| ,l.-.n,:stru-Ct-l.‘Qn,‘ inoo

who are.

'~,§Med:cal‘Term1nology to studentsa

“’fi}phys1ca liglOCated;thousandsQOffMilesfaWay'froh;;_ﬂf.

‘hdthe 1nstructor 7

f_fwdTwo, a‘apt the ex1st1ng on- llne course in anvf '

:fvdattempt go;bulld on strengths, mlnlmlze'ﬂh‘“'”

"ffweaknesses,fand prov1de a quallty learnlng

gfﬂexperlence to students located 1n another

*i?Theﬂvehicle,ofith s'lnstructlonal'prOJect was the'gf o

i&lnternet for flex1ble access Multlple medla was used 1n

lfl;ﬁhid;settlng due 1ts ablllty be used by students w1th 3”>

'nlvarJous learnlng styles The learnlng act1v1t1es 1ncluded

”lpresentatlon of medlcal terms,'appllcatlon act1v1t1es,v




asse
.part

the

ssment, . and feedbackfprocésses. The feedback is a

icular focus of attention in this project given that

instructor was not be able to offer immediate

‘»COmmentary_on student performancé since she was separated

ffom»thé_students'by a distance of several thousand miles.

Ther

efore, the project contained practice drills for

students to participate'in_self—asSe55ment. These practice

‘exercises had multiple-choice answers with immediate

resp

onses to inform the student if a new concept.had not

been| learned correctly. The student was guided by links to

rest

udy those elements incorrectly recalled.

Media Selection Rational

The existing web-based course from Loma Linda

University in Medical Terminology was used due its

convenient access from the World Wide Web. The existing

‘Qourse already resided in Blackboard (Blackboard, 2001)

unde

r the Loma Linda University license. I have used

Blackboard previously and have enjoyed workiﬁg with this

'courseware. I have found that students have easily learned

"Blackboard,3evén if they have never taken online courses

,previously. After one instructional‘lab session, the

| majofityvof students used Blackboard independently With

very few'phone.calls or emails to me later asking for




"Jﬁcase

wfequl

‘;;}part

ltech
'1kmate

L whic

d55fbyian*&ndiVidualffamillarzw1th»JapaneseWCulture"The@“w'

f*al termﬂnology textbook that has prev1ously been usedi

¢lnued to be used 1n tfrs learnlng settlng, due to ltS fy[ff‘
‘Lactlve and stralghtforward presentatlon, 1ntegratlon

”forkbook ‘exercises to a551st 1n the learnlng process,‘

~al organrzatlon by body system, and 1ntegratlon of ;J;
studles’to prov1de a reallstlc problem based [
Lcatloniof.the“curr1Culum‘content Two way audlov1sual_f
pment was utrllzed“onkabweekly‘ba51s and students
1Clpated 1n“some lecture acthlty?vand were able to‘w

ctly communlcate w1thvthe 1nstructor, albelt through

nologlcally medlatedidOmmunlcatlon The 1nstructlonal:;

rlal development was prepared on PowerP01nt (2000)

umanatec Rehabllltatlon College 1n Japan and also

Blackboard 2001)

'ng materlals,_reylewvofitheff-

h w1ll be avallable on all computers 1n the classroom':,a}'

onlrne” o

: s-of construct1v1sm, instruCtional~y””

'\earn;ngyw;llibefsummarized[;gjf



hére.'Additioﬁally,vsﬁbstantial'lifefatufe review is
"a¢¢oﬁplisheduiﬁ‘thg subjéét of Cqmpgtér ASSistédeaﬁguage ‘
liLeardiﬁg,(CALLi.While szt of ﬁhe,fesearchvcﬁnduC£ed in |
CALL revolves arouhd thé‘learnihg;¢f fo£éign-langﬁagés?
| many:Qf the iearniﬁg prihciplésléah be adapted to learning
l:Médi:al TerminOiOng Whiéh’is thé'lénguage of mediciné;
aﬁd‘inrﬁaﬁy ways cén bé éonSide;éd a foreignflanguage;a  3€
 Thié is an appropfiate'strategy since‘MedicalTerminology
‘,ﬁtilizes‘significant quantities Of Wdrd rbots fromvthe, |

'_aﬁCient:languageS3of Greek'and‘Létin.'
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' CHAPTER TWO

LITERATURE REVIEW

Constrdctivism

Theistudeﬁtsdfrom Humaharec RehabilitarionvCollege in
aichi, Mie;'Japah,‘mere placed in a-situation where
needed. to" become 1ndependent learners to be able to
lete‘the redulremenrs to reoelve a Bachelor of Sc1ence
ee in Health.ScienCe from‘Loma Linda University;’Of
learnlng theorles employed in educatlon processes,
that is commonly used to support 1ndependent learnlng
onstructrv1sm (Jonassen, Dav1dson, Colllns, Campbell?

g, 19951

_‘QonstructiVism highlights a.method:of instruction

eby;the,teacher guides thebstudent to sources of

ledde empowering studentsvtolereatevthelr ownb

ledge; It is,based'oa‘theapremise‘that learners

truct theirpomn‘learning in thelr omn minds (Joﬁassen
ly; l995)qinlrelationship to:meanings that experiences
ady 1mpressed upon them Collaboratlve learnlngvand
lem- based learnlng are hallmark features of
fructrvlst,learnlng, and provrde extremely 1mportantv
rtdhltiesdfor’studentstoflearn.'Usingsconstructivist

ods,vstudeﬁts are often clustered together in

10




‘inve

. knowledge an

'“fproc

'fcomm

'-];QOf,t

conc

o i

~repo
,::onhB

. boar

fproc
buil
pers
u"dto”l

Herr

éﬁigati&éfuﬁs klng solutlo,sfto real llfejh'

rémSQ,Thigip;o helps students bulld thelr own’

more rellably A by product of thls&

essfis:that*“ tudents work and 1nteract to become a

wff7)vand‘thevteacher»changes ﬂ’

esearch on medlcal subjects, wrlte

rts, post repo ﬁand comment upon each other s, work

lackboardf “(Blackboard 2001) threaded dlscusslon‘fs

4;

1 A unlque beneflt“to the collaboratlve learnlng

=ss in- soc1al construct1v1st methods is that students*h"h
q . upon each other s learnlng by sharlng thelr own -

onal knowledge:and¢experlenceS/‘and therefore'are able

earn from eachpother as well (olivér, Omari);&,v:f

ington, 1998) Addltlonally, and not to be mlnlmlzed

,inlthe collaboratlve experlence, 1s the process of.

: fpartners keeplng eac‘

: When

;give

know

. rest|

'other dlrected to the learnlng task B

the 1nstructor moves to the srdellnes, the student 1s
n’ the approprlate tlme and place to bUlld personal

ledge, but the student can also be tempted to take a

'hnd&nOtﬁlearn ;"*“3tudent paaneIShlpS~ln-*‘

ifii.“TH:*?ﬁifludt‘?f.-lydhh"'




léarhing can encouragé‘students to keep at their learning
task| and to also provide opportunitiesvfor.learning from
each‘othér. Thé communication that takes piaée in |
collaborative_learhing'relationships‘Often involves‘higher
orde; thinking and reflection; and frequently the learning

processes are authentic to the student who uses real life

knowledge to Solve real life problems (Oliver, Omari,‘&

Herr%ngton,'1998).
i ' o
|For all the benefits that can be derived from

collaborative constructiviét learning, edupators musﬁ.
fully reélizé'thé price that must be paid in extra time
requlrements for prepafationbactivities:(Oliver, Omari, &
_Herrlngton,'i998); Additioﬂél time is needed by the -
teacher for positioning studénté;arouna;their‘resdﬁrée
information, egplaiﬁing thé>leérning activity,.doWnloading
v»info$mation,from'thé Internet if web resources are used,
systémsvcrashes iflcbmputers are used, and”studeﬁts
possibly spending eX?ended times'on‘certain léarhing
ségmenﬁs While ¢6m§i§te1y oVerlobking chers. If extra a
vtiﬁe ¢an.be“dédicé£ed tb‘Collaborative‘constrUCtivism, the.
‘résuits één be Worth the>effort ahd.the process. can

‘ genexate-an,effectivevlearning éxperience'that ties in

“well to a rélatedfpopular:léarning strategy, problemfbaéed'

learning.
. | .

R 12
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| Problem based learning utilizes authentic or real
life situationsvahd puts students to work creating real

solutions. When constructivist-learning situations

activities of a chture (Jonnasen etval.,:l995).
Intérestiﬁg:and important_p;oblems_of the culture are
éddressedand~the-$tuden£s'becqme engaged using |
»organizational.skills and‘théir badkground knowledge.'A'

number of_technological prdducts can assist students in

seeking solutions in problem based learning such as
] , : - S -

databases, spreadsheets, semantic networks, expert -

systéms, computer conferencing and emails, multi and

hypermedia, and microworld learning environments.

‘_Technology is_ablé to'supportrshared knowledge that is so

fundamental in social constructivist learning envitonments

and ?ecessary in seeking solutions to true td life
‘probﬂemé. Technological resource information can be used
as a means for students to randbmly access those tépics of

v mostvintéfésf to thém‘(AitUﬁ, ZOOO),.It ﬁas been noted
that wﬁen»Stuaéntsvreseéfch what interests.them,.and'share
that'information in a technically based format, other

students view, commént,‘and elaborate further upon the

informationv(olivér, Omari, & Herrington, 1998). A useful

| : :
means of undertaking this process 1is participation in

‘ 
|
|
|



research on the,Internet (Oliver, Omari, & Herrington,
1998
- Focusing upon»the strengths of constructivist

learning, including constructing one’s own knowledge,
- 14

collaborative learning, and problem based learning,_the
creapor of a distance learning experience can integrate

these highly effective learning philosophies into a design

that provides structure to assist the distant_learner}

Instructional Design
The literature review on the topic of instructional
design clustered around several different subjectsf The
first subject was the history of instructional’design ano
how iﬁ evolved over time to meet the needs of instrnctors
and students. The next literature cluster included many
varieties of design techniques that have been used in
' educationi Another category of instructional design
literature relsted connections between instructional
) desi;n outcome and the assumptions of the designer. Also
in the literature, there existed many specifio varieties
of design,;but»other basic concepts seemed to be uniformly
applied to ali design, and these are discussed here under

the heading of general instructional design topics. The

14



http:seemed.to

last'issue offliterature revieWLiS‘the'subject of screen.

design for computerized educational prOJects

,History and Evolution to Current Trends

Prior. to the 19605, the'instructlonal design';'

-icommunity created most materials for instructional

» purposes based on*afSystems‘method of design, utilizing

groupings of topics ofnlearningscontent, which ultimately

were put‘tcgether,to,fcrm.the whole of the curriculum

(Perez, Jthson,,Fleming}‘& Emery, 1995). Strengths.of

sYstemddesign‘were realized when users of the learning

| materials demonstrated»ability toiexhibit procedural

- knowledge and effective performaDCeQ But many criticisms

of systems deSign”also_Were also realized,*including the

‘assertion that syStems design of‘educational materials was

labor inten31ve requiring the creator to have a Very high

level of expertise in the subject matter (Perez et al,

19935) .

Other effcrts:went into creation of other types of

’instructional designs. Updated principles of market and

cost analysis‘inVestigated-What types_of‘educational

design was most cost effective while meeting the needs of

' students‘(BOrdeau & Bates,v1996). Topics,such as student

involvement with learning; media selection, methods of

-_dispensing'the,infcrmation/ and learning outcomes began.to
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.lflﬁbeniaﬁﬁsedfiﬁtélin‘ r ctlonal de31gn, comlng to a pOlnt ofﬂl'

7;currentfnsaQefwhichji olves more of a mlxture of styles

v‘:Trather than a 81ngle method (Hemard 1998) -As“creators ofj_7
ﬂfinStyﬂ,_y {_@;_@‘_yw Concerned themselves more w1th

:‘and the learnlng experlence of-

feedback 1var1ety of learnlng

yfact1v1t1es,‘and af‘ to many dlfferent types of learnlngﬁffj»’“

'”fymaterlals captured more of the attentlon of 1nstructlon
yfdes;gners.wfhebmeanSwo ‘dlspens1ng 1nformatlon expanded ﬁff*“
=\5andubroadenedfto: de- global part1C1patlon 1n dlstance

?{learnlng opportunl ies Creating eVenfmore’inStrUCtionaly,

S deslgn challenges E :ééﬁ'&rgate3;¢1996j;”'"

‘lfoxmeetlaagrowz need for quallty and dlstance
idelivery}fconstrnct smiworked 1tself to.a promfnent
'fiplace;ln;fnstrnctf' 1 deslgn practlce (chk 1996)

',*§5p£?l_fl' Lgn Tic lated by chk and Carey in, lts
"7:h:§rigf1f" featured systematlc de51gn The¥mf3-
'3ffm§dépv - ny‘tlmes to meet the needs‘of userstigj

'hnlques and evolv1ng educatlonalﬂ” g:

‘996) -Constructrvrsm 1n deslgn;yylgﬂf

_dres‘s current currlcular

Hogy and subject analy51s,'and chk..L*

'ﬂlorporated multlple'"f:]




' m;requ

‘ -‘;‘-'? dadap

els of antly81s of the 1

flnualfquallty 1mprovement

.“fiout‘meetlng regularly'ln‘adclassroom settlng Bordeau

M‘”tes,

:"1fMurpffu

In dlstance educ'tlon 1nstruct onal des1‘n

1996)}‘Student learnlng outcomes took on enhanced: f'h

1ng when stud“(f ¢5earned at E dlstance w1th the ?vh-*f

rent obstacles that communlcatlng from a dlstance:f¥

"ors 1n a dlstanc -learnlng env1ronment L

1 a_dlstlnct and expanded organlzatlonal

(Thach &

lréméht, n‘the des1gn of thelr 1nstructlon

“1995) 'De51gn practlces of the past had to be

ted reorganlzed rev1sed and expanded to meet the

The des1gn 1ssues

nstructlonal methods, and undergo actlve,;m”"

luxury avallable to 1nstructlonal des1gners to assessfnd

helr de51gn methods work (Bordeau & Bates, 1996)




S to h

““abOu

ment of various instructional = =

,een“done-investigatingﬁ‘h @1 L

“Z,Ous students and deSlgners have to ‘f-_

offlnstructlonal de51gn

(Chou & Lln, 1998) The medlum that was,

orks The\students were studled as they partlc1pated

‘at-earch functlons throughout hypertext lessons They rf*d

”f’what tOplCS they selected for‘lﬁﬁ5‘”'

_ey’used to search out

étudentsfwere*also.eValuated:aS“kg

ow successfully they were able to answer questlons

£ thefoon‘e ofjthevlnformatlon to ascertaln how




accurate their search techniques.were using the hypermedia
lesson. An instruction and test booklef was used. The
bookletﬁconeieted ofea genefal introduction to the
software with;information,on:how>to'broWse using hotkeys,

“next” buttons, and maps. The booklet also contained a

description of the procedures for conducting search tasks.

Subjects had to following directions to find 10 particular

|

subject content screens. A post-test was included in the

book}et‘containing multiple choice and matching questions.

» |
All ?f the questions in the post-test assessed

\ ‘ .
rela?ionships among the content clusters in the course

(Cho% & Lin, 1998).
éThe conclusions were two fold. First, there was no
‘ | .
sign#ficant difference in learning outcomes of students
usin& vafiable search techniques, even though the.students

represented a marked Variety in age and learning styles.

The students were able to successfully arrive at the

J)

correct answere regardless of their differences in
»»learning styles. Secondly;lit’was found that the
erganization of their cognitive'processes prior to
beginningbthe search technique in a hypertext lesson was

significantly different. Different students approached the

learﬁing experience in hypertext in many different ways.

‘ . . . .
However, the results of their search performance were
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essful ehd_uniform, despite their‘differences in
itive otganizatien and §lanning of the learning (Chou
n;e1998)i

AAnethettstudy e?aluating the cognitive styles of

ve and refiective learners at the elementary level did
significént diffefences in performance in a
rmedia.learning eXpetience (Paelucci, 1998) . When

H grade students‘Wete studied using»a hypermedia

on on the subjeet of "ecology, it was found thatl
ents‘withAngnitive styles labeled as active,
oratdry, andtindependent were able to perfofm at

er levels of learning outcomes than those students
ribed as,refieetive. In three separate learning |
stigations, thoSe students at the borderlines of

iné sceresewere;alse‘students‘who came for frequent -
onal help from the instructor, esking for assistance
avigatieh_andladvieelon where to‘find the learnihg
urees.envtﬁe iﬁtefnetl(éaeiuCci, 1998). Ohe‘eould
theSize that inﬁérnétvlearning for young students
ires‘ﬂigher‘ievelsfotustructure and scaffolding to
ort:thetihdeeeﬁdentvInternet learning experience.
‘Anether:issﬁe;it instructional design related to
ations in student learning styles pertains to a “miXed‘

ods—pragmatic paradigm” (Henderson, 1996, p. 89)

20




jfgassertlng that the presentatlon of 1nstructlonal materlal
should occur 1n context of the cultural background of the
:‘students who are learnlng lt If 1nstructlonal materlal is
:“.culturally approprlate to the students, it flts‘lntokthe
v:,prégmatlc paradlgm (Henderson, l996)l.Forlthe proponents

woffthls des1gn theory,vlt is suggested that a member of

yf~vkthepcultural group of the students could be a part of theyi

:;instructlonal des1gn team.to serve as a source of
’-iéferencé and*evaluatlon;dLearner-characterlstrcs take on
flpartlcular slgnlflcance when des1gn1ng materlalsbfor a‘
vselected cultural group Use of a checkllst at the de81gn’
r;stage and at the evaluatlon stage contalnlng all the
signlflcant.lssues pertalnlng‘to the culture mlght be an
'aceffectrve way ofvdeallng w1th des1gn lssues for learners L
“of‘a partlcular cultural group (Henderson,_1996)
In addltlon to‘the student’s culture,”assumptlons*
1about learnlng from the student perspectlvebare another
_'iﬁportant tOplC that deslgners should address-(Heﬁard .
léQSlv‘Student assumptlons‘about learnlng may‘well be a
result of the students cultural background but numerous:
_other factors can affect how a studentiv1ews the learnlng
experience,and;howrastudent”respondsgto_materlals that
arelused forliﬁétruction;gTherarea ofpc0mputer assfsted

language learning; which will befexplored‘later in this

21




paper due te,itSjCOnnection with the learning of medical

term

diff

inology, much has been written about students having

iculty learning from a technologically based medium

because of its difference from traditional instruction.

How
proc
desi

desi

audi

2 student views the instructional medium and learning

ess should be information that is important to the

| .
gner of the material and should influence how the

gn is carried out (Hemard, 1998).
Investigating the characteristics of the learning

ence 1s a central function of the instructional

designer. The attributes of the designer himself/herself

shou

outc

1d alse be recognized as to how they can affect the

ome of the instructional design.

Assumptions of the Instructional Designer

In the field of computer assisted language learning,

there appears to be a connection between the designer’s

‘learning attitudes; the materials that are designed, and

the

expe

students’ learning (Hemard, 1998). Many students teday

rience a degree of exposure to the Windows

environment, word processing, networks, Internet surfing,

and email, but they continue to be more strongly

influenced by their traditional experiences with education

that

is a part of their past (Hemard, 1998). If the

traditional learning outlook continues to be reinforced by

22
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de51gner of materlal _an opportunlty may be lost for =

ents to rece‘

l"e_the beneflts of meanlngful learnlng E

construct1v1sm prov1des Intthls author,s oplnlonn.’A

:jes1gner strlves for balance to preserve what wasu“”

llent in learnlng 1n tradltlonal settlngs w1th what 1sn

tlng and effectlve 1n newer concepts of learnlng

o One method for evaluatlng what is best practlce in

ltionalnlearning;,and how‘to-de51gn lnstructlonvto d

rporate best practlce,lls to study the practlce of a

i meaSternteacher Moallem conducted research on thls subject

i.,hby"carefully and extensrvely evaluatlng the practlce and

hthlnklng of a master teacher 1n the settlng of her

-ﬂficlas

>room experlence (Moallem, 1998) To flnd thls master :

'b"jteacher, crlterla were selected Wthh 1nc1uded:'l)*the;”!

posses51on of an undergraduate degree.ln.Subject matter5t5’

\fyjand a graduate degree in educatlon or other‘subject - o

‘dV]matter}‘2$fno~h1story of'managementvor discipline:.

_;problems;MB)'mlnlmum of seven years teachlng experlence, p

_14)'good reputatlon among fellow teachers and students, and_

'QQS)ﬁexcellent:recommendatlon from the pr1ncrpal | helf'”'

 uniq

'fjidentlflcatl n-

§ 1ed the tradltlﬂﬁ

fi*f;selected master teacher had characterlstlcs Wthh were

e;‘and;therefore llkely to be 1ntegral to herif‘u

‘Ha_master teacher For example, she‘

al- classroom concernlng peer *ig..m~’" '




‘put wholehearted effq

ot have ‘strong family support at home.

should nof

. She feels teache

‘her-cu rrent

that students can learn and achieve if

teaching should be

‘be'disseminators of ‘information -

ouldﬂbéffééilitafpf$1f




page
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Inte
hear
disch
be‘s
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life

(Moa

;shou
Stra
newe
shon
have
adap
capi

- find

lear

desi
will
medi

prac

s of the textbook for reading because she doesn’t feel
are significant forvlearning. She never goes to
lligence Quotient folders because she doesn’t want to
anything good or bad about students. In her own
ipline,'science, she feels science learning should not
Pleiy a‘process of learning scientific facts, but |
ead a process‘of using scientific facts to solve real
probiems.»She feels science is a doing discipline
ilem, 1998) .

JIt is my opinion that succesSful.inStfuctional design
ld.attemptvto‘incOrborate many ofbthese instructional
tegies of this masterfteacher; In using some of the -
r»featufesiof'technology integration, the designer

1d account for the fact that not all students will

gthe technology background or support from home to
| .

t to computerization readily. The deSigner should

talize on the ways that material can help students
information.and_shafe information in a collaborative
ning environment. Awareness of whatever biases the’
gner hasiabout'learning is_important, as those biases
pervade thronghout the entire production of the

um . Aiso, I feel the designer’s current instructional

tice and historical experiences with his/her own
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:‘nstructlonal de51gner, at"somé';,~
nstructlon must begln In the

‘;ldymedlated 1nstructlon w1th use

> een de51gn plays a very lmportant:p

How students ve: through 1nformatlon presented on o

uters, partlcularlyzln a hypermedla and hypertext s

Vi‘format w1ll be a central focus of thls de51gn plan

f”‘Inco

case
7[}poss

finto

rporatlng exc1t1ng concepts of problem based learnlng/
based learnlng, and 81mulatlon makes the best

1ble advantage of what 1s new and helpful 1n

ructlonal technology, 1n my oplnlon The questlon thend

mes how to 1ncorporate valuable learnlng technlques

:tanglbleulnstruﬂv'onal materlals
ral Instructlonal: e51gn TOplCS

*MGene

' design a1

E_that

; feel

In the fleld of echnologlcally 1ntegrated

eneral pr1nc1ples of 1nstructlonal

’afé?valuablé*té?theﬁstudéﬂt (Hemard 1998) Hemard

S- one of the most 1mportant features of any

‘:@lnst;;fff“““

"stUd

'"”éls,[ff



impa
pase
J,tﬁei
of i
vari

“to o

“inst
is i
- lear

as s

rtedvby the‘materials, In the situation of computer

d instfuction; observation of students has shown that
r forms'Qf interactivity are variéble, and designers
nstfuctional materiél may want fo‘inCorporate a

'éﬁy 6f'Wéys that students can interact wifh material
ééﬁ maﬁy évenues df’approach to‘ihformation.
‘;Ahothérfimportant feature of generalkdesign in

ructignal material in a technically mediated setting

nclusion of processes that support the student in the

ning“experience (Bordeau & Bates, 1996). Issues such
tudent tutoring, meetings, conferencing and networkihg

’should‘befdevelopéd into the design to keep students on

trac
in t
étre

1995
finsﬁ
“desi
regu
ques
) pi_{o;
and

Ceval

k,and on‘£érget iﬁ'their learning. Peer collaborafion
hé_leafﬁing expeiiehcé takes'advantage of the
ﬁgthéfinwcéhStructivist learning (Jonassén ét al.} f
). The‘feedback meChanism in techﬁologicaliy baéed.
rﬁéﬁibﬁ often réquites significant detail in the '

én brdCéSs3givéh that the instruéﬁdr‘may not_be

laflylpreéent in the classroom for the student to ask

tionsf(Bbrdeau‘& Bates, 1996). Designers may -
Ci?até’WhatJerrors’the student may make in search

esses so that they can create extremely clear links
directions. Also, as in any learning experience,-

uation standards for learning’shbuldube clearlyv
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expe

- now

ned from the bed;nnlng,;sovthatvthe5inStrnotionai%”‘”

gn can suppott the{student 1n carrylng out what 1s

cted 1n learnlng

To move from the generaliprln01ples of technologrcalift

ructlon,desrgnatoymore specrf;g,de51gndlssuesﬁ

diSonss-sor design and navigation.

,ﬁﬁsore

jﬂknowledge

“:dlng of 1nformatlon The learner'uses two dlstlnct*5

esses, one v1sual and the other perceptual or"

en. Desrgn

For 1nstructlonal materlal that ‘is 1ntended to be

(Szabo_& Kanuka,"fm' . Vi

: c'ulre new i formatlon.”In research :dual enco,o”' '

£ nkedﬁto strengthened ablllty of the learner'to

e:lnf rmatlon and use 1t‘appropr1ately later when

re‘resentatIOns,Ln“f*f'”

A14 Strongly ipbort .

entatwonuof 1nformatlon has been esoribed”as,the,dnalh_'d



the

‘strengths of dual coding in learning (Szabo & Kanuka,

1999) .

‘Eétablishéd practice in instructional design has also

included principles of-unity and harmdny in screen design

| L R . _
based on the assumption that balance in design promotes

the

~ pres

most effective 1eérning Qf’the'content being

ented. To evaluate this premise, learniﬁg outcomes of

52 adults who participated in a computer based learning

experiment utilizing screen principles of unity, focal

point, and balance were measured (Szabo & Kanuka, 1999)

and

pres

desi

compared to outcomes of learners using information

ented with screen designs that failed to use these

gn principles. The results of the study indicated that

learning outcomes were not significantly altered by

pres

ence of absence of established screen design

principles. Poor use of design had no significant negative

impa

poor

ct on learning outcomes, however it was noted that

désign did contribute to an increased amount of time

‘required to instruct the students on the use of the

info

rmation presented from the computer screen. Also,

students required an increased amount of time to complete

learning exerciseé provided'ih the poorly designed

screens. While learning outcomes were not hampered by poor

- screen design, the time'required,to accomplish the
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http:required.to

‘giinstructionall

‘fjdes1

- can

’be C eated,when the_lns

1f1cantly lengthened To av01d exce551ve-,f°
vllearnlng tlmes belng requlred for poorly

gned screens, a more»ef ic1ent learnlng env1ronment

‘ctlonal desrgner

-incorporates good qualltyjde81gn pr1nc1ples of balance

" into the

,Szabo & Kanuka, 1999)

ffNaV1

'::fprOc

hinSt

. ipart

gatloniT,rough Hypermedla

t‘h Mov ng thr;u“h;computer—based 1nstructlon is a?f_'

ess that requlres a great deal of con51deratlon in
ructlonal de51gn Wlth the use of hypermedla 1n» d

1cular, a 51gn1flcant amount of research and

fcommentary has been generated on the subject of nav1gatlon

o in a

Ltempts to understand how structure of 1nformatlon

‘ﬁﬂpromates construct1v1st learnlng whlle 1t guldes and

tlssupp

Drts the student

o Hypermedla presentatlon of 1nformatlon supports the_

truct1v1st learnlng pr1nc1ple of learner 1ndependent-

v’knowLedge bulldlng and 1t has been shown to promote “

'fﬁsunp

‘Jof l

ffcomp

L l (~,L.}¢a

>ved learnlng outcomes One example of research

>rt1ng thls assumptlon 1s an analy31s and comparlson
earnlng outcomes for content acqulred by hypermedla
ared to text presentatlon or v1deotape presentatlon‘,.

1999) Hypermedla 1nstructlon was. found to be‘v

o300




- rela

 vide

ted tolbetter learningooutcomes_comparedftqktext'or,.
otape'instruction'alone::"

The spec1f1c strengths of hypermedla as compared to

v»vllnebr text are that 1ts presentatlon offers random access

 of i

nformatlon to. the readerv(Altun, 2000) enabllng the1 o

_learner to be stlmulated by hls/her own 1nterests

Flex
hype:
:lnte
of n
’:zmedl

janlm

lblllty 1n the dellvery of 1nformatlon is posslble in:
rmedla, and thlS flex1blllty has the potentlal to add
rest to the materlal belng learned Another advantage
ypermedla usage is 1ts ablllty to 1ncorporate multlple

3 ea51ly and effectlvely Text audlo, graphlcs, and

atlon can be used 31ngly, or in any comblnatlon,‘to:'

MStimulate and saturate the learner w1th 1nformatlon 1n a

varlety of ways Thls'potentlally adds lnterest to the ’

¢learn1ng experlence, and also adds opportunltles for a

more

complete learnlng experlence by prov1d1ng 1nformatlon

fthroughaseveral»dlfferent sensory experlences.

d Another advantage of hypermedla learnlng, as

‘wffsuggested by recent research (Altun, 2000)_1s 1ts speed of;

”d‘ftacceSS? Hypermedla learners are very attracted to

f‘faCCesSlng 1nformatlon readlly and qulckly from resources

“"l»lavallable on thelr computers ‘It is reasonable ‘to assume

all learners w1ll opt for the more rapld access to

'infolmatlon from computers lf that 1nformatlon is of hlgh

M.‘31‘
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ity.,On‘thé other hand, obstacles to learning do exist
ypermedia in the area of rapid retrieval. When

uter design or other technological‘factcrs‘interrupt

L

retricval process) users experience ftustration which
Xcessive:can'hamper the usefulness'and'pcpularity of
rmedia as‘a:learning method (AltUnkIZOOO). It:seéms'-
Qnable‘ﬁofconclude'that a theme.ovcrriding all
ractionalvdesign shculd be the.ease, effiCienCy-and

d of‘access‘tc‘the information. Thcught and evaluaticn
his proceSS»in design ensures that the learner’s‘use

he material is enjoyable and successful.

If hypermedia 1is selected as the method to provide
Fmaticn,_the scrategy to navigate the hypermedia

has aicruciai designfissue. Falling back on skills for
ssihg'traditional text material seems to provide

le help to students who are relatively new to the
rmedia’enviﬁcnment (Lidstone & Lucas, 1998). Specific
arch evaluating graduate levelxstudents accessing |
rmedia and multimedia information about the subject of

ographic research demonstrated interesting findings.

‘students had little or no previous hypermedia

rience;‘and they found that the time and effort spent
i

searbhing out the information on hypermedia took more of
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ir energy than what was actually spent learning the

rmationl' ‘

:rlety of nav1gatlonal methods to steer through theid‘;?'

ents of lnformatlon (Evans & Edwards,_l999)

rmatlon can be presented in. arlrnear fashlon:;hgbﬁ}hﬁwa
entlally, and the learner has only one optlon 1n
gatlon, to pursue theilnformatlon 1n’a gulded
dlrectlonal fashlon vIn-llnear approaches,lonly one dd'

An: one dlrectlon 1s followed A multldlrectlonal

hlerarchlcal or tree approach ThlS approach contalns’i

'_uanllmplled sequence of prlorlty 1n presentatlon that is

. t‘.‘f'v S‘Ligg

info

. scre

- scre

7vrmatlonal;segment;”

ested*towthe learner;

.i_Generally 1n the hlerarchlcal approach to acqulrlng

rmatron, the method for transfer to the next

:Siby u81ng a llnk and usually whenl
enSJarefdesigned‘in thls fashlon, two llnks for each

éqbshoffare:breatedn(gﬁansi&'EdWards, 1999) One llnk

L5 created for the next instructional ?p‘age‘r, ‘and one for

the:previousfone}gAVthirdfdirectional“techniQuelin”screen}"

Lf33

In a- computer based learnlng format u81ng hypermedla,cﬂ '

rmatlon can be presented in a number of ways utlllzlng o

oach to knowledge acqulsltlon ln hypermedla utlllzes.fﬂ”frd‘

dlfferent dlrectlonal approaches, and the user 1s notf o

ed 1nto only one path but in thlS structure, therezlsh»vp



design for access to multiple sections of information is

the

information map. The map provides directional access

to the learner without-any‘limitation. The learner can

select’any‘direction~that is»desired"without guidance from

the

instructional material. Choice of’direction is solely

relatedlto;theylearner’s interest'(Evans_&'Edwards,'l999).

The link'is:the,basic’unit‘of navigation in

hypermedia learning}lTheyastute deSigner recognizes the

cruCial nature of this important feature and the potential

‘obstruction to- the learning process if link deSign is not

done optimally (Altun, 2000). A good quality llnk‘lS

eaSily noticeable and attractive to the learner s eye Iff

the

link escapes the attention of the learner altogether,

lmﬁcontent.information will not be followed (Altun,‘2000).

With reference to the various approaches available to

“learning 1n hypermedia, and attention to the importance to

how

educational segments of information can be accessed

thrcugh‘links,‘the choice of which approach to include

;Occurs 1n the planning stages of instructional deSign

Evaluation of learning outcomes of users has been

_ performedjto;evaluatevthe differencesain learning-outcomes

’oflstudents:whOVused conventional linear methods,

hier

.rmetk

archical methods, and branching methOds Branching

LOdS did reveal Signiflcant advantages for users.
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(Paolucci, 1998). Branching is defined as the learner’s
ability to select destinations of learning segments in any

‘numbler of alternative paths without constraints. In tests

evaluating leatning'outeomee'in hypermedia, branching
grou%s performed signifieantly‘better in comparison to
thosL usefs who accessed.information linearly or in
hierarcﬁicalvpettern. These improved outcomes were
experienced both in total performance and in‘performance
in higher orderfcognitive skills;

| 1The»strength:of branching appears to lie in the fact
that it allows the user the freedom to pUrSue Whichever
dire:tion of learning is_desired, while at the same time
mainteining‘e certain stfucture‘to assist the learner in
knowing what has already been accessed end leerned, and

what' remains undiscovered (anlucci}v1998). In the

_reseerch that demonstrated higher learning outcomes,
vebee{verSQOf the}1earners»reported,that‘learners using
branéhithwefe-eﬁgeged and focused. Whether this interest
had anyvfelatienship toethevimproved learning outcomes
remalns,to}beepreveﬁ;_but_it seems reasonable to assume
that learhers WhelappreaCh learning based on their own
,interesfs Would‘likely learn ﬁore efficiently and

effectively.
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r searchlng, they were‘rated for learnlng outcomes and:fk"

tlonSth;tO learne dlsorlentatlon and cognltlve h"‘

load The results concluded that learners who

gated hypermedla th;fewer llnks were able to performff“

cfme assessments than students who

‘ ce f’:U-Slrigf"syevze‘r..a‘\l.,'l,l_‘.:n‘,ks,p

/- ere=thefoutcomeNSCo”esfhighérwiﬁjﬁ;'“

1the users experlenced a more 4”,“;;-

the learnlng experlence as’ well{hjf,a
.‘,"Fhé*fééﬁlﬁédbff‘ “sjstudy, the de51gner of

‘wﬁsfiﬁsffﬁétiéhai,media‘ 1'w1sh to adopt a 81mpler and

.":focused de31gn of lea nlng materlal llmltlng the number Offﬁ
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General computer lnstructlonal deslgnylssues‘and
1frc toprcs of screen des1gn and‘nav1catlon have been :
eWed;uHOW‘Can;theSeAmechanlcalglssues,of-deSIgnﬁi,_:'”

rporate valuable learnlng practlces of construct1v1sm.u

problem—based learn1ng° Exploratlon of thls questlon

now take place w1th a rev1ew of problem based

i"ii}iéarnlng 1n hypermedla

S Problem Based Learnlng in Hypermedla

tech
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| (ijbin.

Problem based learnlng has been 1dent1f1ed as‘an Ld ;
atlonal process thatvls mell sulted for

nologlcally medlated 1nstructlonv(Jonassen, 1997)  W'
nology supports problem based learnlnd is cons1deredﬂ
he de51gn process_ To dlscuss problem based- learnlng,
S: beneflclal to begln w1th one explanatlon of

1t1onal learnlng as descrlbed by Jonassen and thenv
tovcurrent learnlng theorles 1n problem—based.

ﬂlnngtyfj%ﬂff"

“”TJonassen”deSCIibes.traditional learning as,an

ructlonal process utlllzlng well structured problems‘

aSSen, 1997); Well structured problems are most

ﬁ‘commanly used 1n schools and un1vers1t1es, and follow

:~tréd

Ltlonal textbook presentatlon of 1nformatlon and
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rliﬂassen,.1997y

lemvsolvlng Well structurediproblems requlre T
1catlon of rules,;whlch lead to a probable solutlon ‘£
'rules,themselves,are well structured. and are 1nvolyed
nérréééﬁﬁéhaedstlﬁti;ﬁf£ha£°1é5dsf£o,one clear S
ect éhswér"’15 contrast to well structured problems;ndf'
he. 1ll structured problem that lS related to the

ept of problem based learnlng vIll structured problemS»,
every day problems and they are generally 1ll deflned,,‘
use the elements of the problem are unknown, the goals”
he problem solv1ng can‘be vadue;lthere.may be a number
ossrble solutlons to the problem to bevundertaken,band o
flnalbanswer may be able to‘be evaluated‘under many
erent evaluatlon crlterlav(Jonassen, 1997){ Ill— |

ned problems requlre the part1c1pants to thlnk u81ng

llfe concepts and crlterla

Whlle problem based learnlng 1s belng touted as a'*“‘"

authentlcyand engag1ng1form‘of-learnlng for students’

for a more complete

tudent that w1ll 1nclude ai
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variety of coghitive componénts including networking,

 mpt%vatioﬁ, and engégement in the léarning process.
; One pérticular form of problemfbaSed learning that is
receiving attentidn in inétructibnal éesign is case study
(Kiﬁzie;‘Hrabé,'& Larsen, i998f. Casevstudies are

particularly suitéd,for problem—based»learning that can be

provided in technélogically'mediated instruction because

théy\are real‘prdbléms, théy require research, and they
] : L : : .
provide material for discussion, which provides a setting

for collaboration (Kinzie et al., 1998). Cases have other
i = -

~excelllent characteristics as well. They provide

opportunities for learners to practice analysis and they

generally stimulate learhers’due to,their real nature.

Research confirms these-advantages,'lnfé‘graduate student

stud& evaluating the case method, collaboration was

actiyely pUrsued, discussion was.optimized, consensus was
| L S
reached and decisions were made (Kinzie et al., 1998). In

this particular research exercise, the conductors of the

N

expe{lmént used the Internet extensively in the case
pres?htation, which was an effective strategy. The

Inte%net was extremely beneficial as a means of

distributing information about the case to all

\

participants, who took advantage of the ease of accessing
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‘fr learnlng, thereby avorh“

Another method ofupartlc1patlng 1n case based

oglcally medlated env1ronment 1s

ugh computer S1mulatlon’g_Educatlonal 31mulatlons_

bout solv1ng a problem 1n ‘a varlety of dlfferent ways,gl

arlng Wthh methods generate bestﬁresults’ Slmulatlonsﬁj7

ray the learnlng'env1ronment”ln a. complex,

esentatlonal way ThlS promotes an 1nterest1ng and

learnlng env1ronment for the student and

'”ffvstlmalates thezs'udent to‘learn problem—solv1ng technlquesf

. in us

 dest
. 4 e51
fa

: simu

v”f:Keeplng 1n mlnd th

eful ways prlor to solvlng the problem 1n real llfe

recommended features of general

gn prlnnlples,vscreen des1gn,,and'naV1gatlon;vthe‘.1gb'

;n effort can go forward lntegratlng de51gn lnto the
:t educatlon theorles of effectlve 1nstructlon such as
Lem based learnlng, case“based,learning'and !

Latlon After the de81gn 1s‘planned,fand‘at"a point
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rre‘deﬁudiiereetieﬁiqfﬂthe desigﬁ_takes place,

ueﬁion of"fhevdesign preeeSS‘is adledicaivnext step in
pinioe;‘to_assure;tﬁét‘the creation of the edueatienai
fiéi“isdeﬁdas hidhfa,queiity-leﬁel as possible. One
od'of cenducting this evaldation is ﬁe‘look for common

gn pitfells,that educational‘matetial designers have

.”eneduntered'preViously.
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desi

An‘evaluetion“criterion might”be awarenessiof ﬁhe
rent limitaﬁiohs in design in instructionai materials.
evinstructienal design is an extremely complex

ess, redueing it to a mere listing of procedures

ats the ﬁurpose ef a learning episode (MOallem, 1998).
lem recemmends‘that‘designers should_keep in mind the‘
icacies of the learning process. as they plan out and
uct thevdesign,‘and‘bring their level of thinking to-a
eflerder-as they addrese problems in design that guide
«potential learner through the problemvsolving steps of
tructi&ist and problem based learning. |
Coupled Wifh‘thevdemends of creating instrdctional'
gns‘sophistiCated eneugh to meet the.demends of
lenging problem besed learning enVirohﬁents, the

gner must also meet the needs of learners who come

from a Variety of learning skills and experiences with

tech

nologically integrated learning materials (Hemard,
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)..Recent~resear¢h continues to demonstrate a
ificant ambﬁnt of students who feei their computer
vity‘aﬁd‘experience is‘minimal, and who experience
omfort with the use of chputers in their educational
rbnmentég The.inteHSive effort to provide computer
sure'aéja daily process of éarly education,begah[only
ntly in schoéls, éﬁd this exposﬁre iS'étillvnot
ersail§ §£§§Idea:to éll students in this-author’é
ﬂiﬁg'éﬁpériénée;:Therelstill remains a gap of_a_fewb
S‘béfofe StUdents'with early exposure to cdmputefsj
find»themsélves in the secondary ahd.college learning
ronménts wherebcomplex technologicaily infused
icﬁlﬁm"using cbnstructiVist and problem bésed ieérning
ﬁtegrai tp‘curriculum;,And that gap‘may further
inue if issues bf’the digital divide persist, witﬁ
uter acéess,andtusage'vafiancesbased on family income
educatiOn levels (U.S. Depértmeht of Commerée; 2000) .
Tg'thOIOughly evaluate how thé existing body of
ledge iﬁpécts technolggically integfated inStruction,
ééigation bf ﬁégativéVQSpeéﬁé df design must’a;sb be
mpliShéd. bdcuﬁentéd‘instr@ctionalzdesign obstacles

“been fepbrted in litérature, and will be_outlined
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Stumbling Blocks in Instructional Design

Another concern of the instructional designer is how
to avoid stumbling blocks in design about which students
frequently complain (Paolucci, 1998). These mechanical
features of design which can cause trouble for learners
are problems such as color schemes that distract,
implementation of poor quality or vague types of graphics,
unorganized overall design, references that are not
clearly connected to the content of the information to be
learned, and in a hypermedia setting, lack of potential
resources, such as failure to connect online learning to
multiple excellent online resources available for students
(Paolucci, 1998). Moreover, in the design phase, care must
be taken to present information clearly in a way that
assists students in moving through the information with
ease. Much research has described the struggle and
dissatisfaction that learners can experience with
materials in a hypermedia environment that distracts them,
gets them lost, and frustrates them (Paolucci, 1998). The
freedom that promotes interesting learning in hypermedia
must be carefully structured to help students in deciding
which educational segment of information to pursue in a
hypermedia search. Focusing on the content of information

in hypermedia is the objective the designer must set for
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fffafudent but 1n th

r‘aﬁudent w1ll probablyi

';Txdesl

'?f rlentatlon’

*lpurpose of dlstance

i ligbstudent;mayefacealnﬂ;

- hyperme d’iéi‘ i n the classroom is

ectable by an 1nS ructor Whgge Prinmal,tchthea"'
tance learnl»gfenv1ronment thef

ave no such helper close at hand F.Fli

ch & Murphy,l1995) ZCompoundlngﬁthls challenge 1n

gn 1s the addltlonyl dlfflculty of de51gn1ng




e 1,37 the

fhlﬁ'ral ways (Bordeau & Bates, 1996) The creatlon of fhﬁt

lfflearnlng act1v1t1es w1thln the 1nstructlonal segments 1s at

‘:cruc1al requlrement for keeplng the student engaged To jf{_ff

'prOmote collaboratlon, and to mlnlmlze the effects of a

;}lteacher not belng avallable 1n a classroom, collaboratlven '

"ffprojects can be woven 1nto the de51gn of the 1nstructlonal-f3“>

‘learnlng process is 1ntegral to contlnually 1mprove the»@f S

Ong01ng evaluatlon of the L

“‘g deslgn of the 1nstructlon, so the de81gner should develop e

a Wayt that 1nstructors u51ng the materlal can actlvely

'meacure learnlng outcomes (Bordeau & Bates, 1996)3 AS”HGW"THUhv

”;infcrmatlon 1s learned about how to 1mprove the

;_1nstructlonal process, the”ease=1n rev151ng thegmaterial

. w1ll play an 1mportant part in updatlng and lmprov1ng the

l,materlal Potentlal for rev151on should be a key

' .confideratlon-ln 1nstructlonal des1gn:

The 1nstructlonal de51gner should also‘address'?

}fpractlcal features of usablllty of the'lnstructioﬁélgif

";lmaterlals (Bordeau 5 Bates, 1996) Are:the5materfalsfihha‘_-

o me‘d:

um that students can easrly afford and7ehjoy using?'ls’
medlum for presentatlon conduc1ve to educatlon'> Wlthln:

1nstructlonal materlal 1tself are 1nstructlons for

“&pusaqe clear and readlly’understoodV The promotlon of ease

‘ffof_nav1ga2;on and searchlng capablllty 1n learnlng




mat%riéls can be estabiishedfby providing clear directions
on the use of the prodﬁét on each screen of instruction

1
witﬁin the material.

Désign Evaluation

| A formal evaluation of the design of instruction is
ihtegral to the design‘pfocess. The designer can assume
multiple roles as evaluator of design, or s/he can invite
part@cipation from ouﬁside evaluators for feedback from a
o ,

variety of sources. Roles that can be pursuedbin this

process are evaluator, critic, and reviser (Weston,

McAlpine, & Boronaro, 1995). The creation of specific
thlF for use in the evaluation process is useful for a

| ,
relinle and thorough evaluative process. The evaluation

\

process should first focus on the objectives of the
| .

learhing experience, and then the learning outcomes to

[
| . . .
assess if objectives were met. Tools such as pretests and

,post%ests are useful in making such determinations. These-
tools assist the evaluator in collecting data pertaining

to_the.learning process. Feedback from this information is

" assessed and from information gleaned, modifications to

the instructional process can be made, followed by ongoing

eval@ative’processes. The never-ending process -of

‘ | ' : ,
evalliation is incorporated into the design process.

|
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‘To continually imp

fphe future (chk 1996) Contlnual evaluatlon relates L

Evaluatlve,fti”

ong01ng proces 5

feels th t preassessment work w1th learners Wlll =

ge sllght‘ in the future to adapt to future learnrng-

ronments based Yo the changlng nature of learnlng Herﬁu

s what future learners w1ll brlng to the learnlng

rlence w1ll take on lncreased meanlng to educatlon 1n¥ﬂ;3ff'"

ral and lnstructlonal de51gn 1n partlcular chk
ests that changlng words from “Identlfy Entry

v1ors and Characterlstlcs” tobﬁAnalyze Learners and

exts (chk 1996 p v58l w1ll prepare de51gners for,ffffj.»

complex1tles of de51gn1ng 1nstructlonal materlal 1n

futqreg;“'ﬁ

Spec1,‘c‘1nformatlon pertalnlng to currlculum content

presentatlon formattlng 1s 1ntegral to the
ructlonal de81gn process In medlcal termlnology f’

ructlon, learnlng theory appllcable to language
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As the de31gn phase of an educatlonal product goes

h}’attentlon to the spec1f1c needs of students and theif"‘

lrements of.the currlculum need.to become a central'
of the deS1gn process In thlS prOJect planned forlﬂfi
ance lnstructlon 1n Medlcal Termlnology to

patlonal therapy students 1n Japan, the subject of

cal termlnology 1s v1ewed as 1nstructlon in a forelgn
uage; the language of medlclne I feel thlS phllosophyd
upported by the fact that the orlglns of most medlcal 5;
s-are. Greek and Latln‘word roots Therefore,‘ U
c1ples of - de51gn as they apply to forelgn language
ructlon w1ll be 1nvestlgated here 'More partlcularly,_'
ntlon w1ll be pald to computer asslsted language
nlng research because 1n‘thls c1rcumstance of
anceylnstructlon to‘students 1n‘Japan; heavy use of

nology w1ll be part of the 1nstructlonal strategy

.Use of CALL has evolved 1n two spec1f1c dlrectlons ‘in

Jage,learnrng, CALL 1nstructlon 1n grammar, and CALL E
ructionffocuslng_on_communlcatlon (Holland & Kaplan, -
1}"CALL systems that,have‘focused on communication

minimized focus on grammar and instead emphasize

d{i481'




”r7{$tudent usage of language In the settldg of 1nstructlon‘75“

'*;vin:medlcal termlnolog grammar takes a very mlnlmal role

’5f£ﬂhe learnlng of the language From my/experlencetof*26}ggvj“

'Effiears ln'health care p‘ofe551ons, medlcal termlnology 1s

ifiuéed-as a means of documentlng 801ent1flc 1nformatlon 'L,

77jabeut patlent dlsease and treatment It 1s brlef focusedif;

”fhoften;ahhrev;ated and common usage av01ds grammatlcal

whether the“

'Vfﬁiﬁ;éfg empha5121ng 1nstead

(J01nt Comm1351on on“'

2000

“Vwealthcare Organlzatlons,

Abdelhak f_ft
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‘:flanguage acqulsltlon 1s pertlnent in order to keep in mlnd -

rlwhatglnstructlonal strategles support language

5:¥43vau1s1tlon There are bas1cally two phllOSOphleS that are'

g‘hpopularly practlced for acqulsltlon of language (ElllS,

‘,,? 1995y; One theory 1s the 1mp1101t process of acqulrlng

T,.,vocabulary, Wthh asserts that a learner acqulres a:_:

‘ meanlng of a new word unconsc1ously as a result of
';Trepeated exposures to the word 1n context The expllolt
"‘theory, on the other hand explalns that the learner

‘acgulres new vocabulary through a varlety of cognltlve

'~Ff~strategles 1nclud1ng recognltlon that the word is.

v”unfamlllar, attempted translatlon of the word from
'lconteXt, and consolldatlng the new word 1nto usage by
hvassoc1atlon w1th other words and concepts Accordlng.to L

;language theorlsts (Ellls, 1995) both theorles are true;

'“:hTherefore,»the lnstructlonal de81gner of 1nstructlonal

':‘;materlals for the subject of language learnlng could
hycreate a comprehen51ve learnlng package by lncludlng theb;f
'jipresentatlon of new 1nformatlon in a varlety of ways, “‘“'

’ gempha5121ng 1mpllclt and expllc1t language acqulsltlonf;}o'

Ifw1th;the 1ncluSlon of practlce exerc1ses to relnforce o
'ffusage of the newly acqulred word
o Language experts have recommended several technlques o

7,lftofbr1ng exposure of language under 1mpllc1t and expllc1t
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‘itioﬁs toy¥earnexgésu¢h as use of inference from
ext, ﬁse o£>Qiéﬁ;6ﬁérieé,’high probability seqUences;
es (éﬁch és ch&ZW%ﬁm/hof), card indices,kand guessing
1ls (Eilis, l995);iAli‘of these methods are amenable to
usion in instruétionai design, and have ébplacé as

in téchnologicalzdeéignrdf instructional material.
e the pOtential advantéges of incorporating these
urces in instruCﬁional material are recognized, the
ireméntsufor proViding complete resources needs to be
ssedvbéforé'embarking‘on such a design adVenturé. For
ance, it 1is recééhizéd that dictionaries'are a highly
ul resource for leafners of new.languages, yet
1uége experts feei thatvthe averagé dictionary.contains
OO entries (Hende?sqn, 19906) . Can thé,designer provide
the useful matérials that a learner can benefit from,
f,th able,'perhéﬁé the'designer can guide and direct
learner to soﬁrceé'whére theée”sources of information
already:preéenf;‘ThéSe are impoftant'désign issues.
e both implicit‘and'explicit methods are used in
uage acquisitioﬁ, previous_research has suggested that
new words are learned through implicit means. It
efore seems reasonable to provide most language design

implicit methods. NeVertheléss, explicit study of

‘words 1is necessary for all learners and cannot be ignored

51
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;Iknowledge s/he already has,{connectlng the learner to the'"'“f

jreal

proper'appllcatlon of the word 1n usage (Duquette & f."k
1998); Many experts feel that the mlxed approachvlny
uage learnlng 1s the most effectlve‘teachlng approach .
Language learnlng has‘promoted collaboratlve learnlngk
several years as a hlghly effectlve way of assrstlng
ents 1n language acqulsrtlon‘(Renle”& Chanler, 1995)
ructlonal de31gn for language learnlng should not
look thrsivalue of collaboratlon as a: most effectlvei
nrque to 1ncorporatevconstruct1v1st learnlngYFOng01ng o
stlgatlons 1nto the subject of second language pd;: |
nlng yleld results that contlnue to promote” |
aboratlon as:a'partlcularlyjefflcaclous language:~

nlng strategy Peerklnteractlonkwith;language'learning:
rlal can~1ncrease the students‘ awareness of the‘J{
ocultural aspect of the language, promotrng fluency

aboratlon also requlres the learner to put to use the;'

world appllcatlon of the knowledge, and u51ng the

'ﬁ@knowledge flrst in- an lnteractlve way w1th another ﬂﬂj{ﬁ_}v/"

“lear

ner;i

el Another successful technlque in language acqulSltlon

‘\:iskt

 pres

he practlce of key words 1n learnlng and the Aj

entatlonpofjne»”wordsgln‘multrple,chtexts (ElllS,

),HReseér¢hf§ﬁbjeétsﬁwhbfﬁsédjkeyW6rds\in;ranguage.f'




acquisition were found to perform better in new word
translations than learners who did not utilize key words

for acquisition of new terminologies. Other

.outqome—oriented measureﬁents of competent language
acqqisition have assessed the method of instruction in
nmultiple contexts. In a researeh setting, improVed
learning outcomes were demonstrated for those learners who
were presented information in multiple contexts in
comparison to learners who received information in single
‘eontexts (Eliis; 1995). Based on these findings,
insrructionai design integrating key words and multiple
contexts would appear to be a development strategy linked
to guccessfulvlearning oUtComes.‘ |

CALL has been noted to have a particular strength in

reinforcing autometicity in the learner by promoting
landuagefrecall for new terminologies that have been
leaéned (SegaloWitz & Getbonton[ 1995). In the diecipline
‘of langnage éutdmaticity, the speed by which the learner
vcan»recall nery learned information correctly, a deeired
objectiVe.is~fluency. Language learning theory asserte |
Ehat if the ieerner’s terminelogy recali is automatrc, the
learner will ha&e‘increesed emounts of attention £¢ deal
with other'especté of langnage fluency such as information

integration,’planning?futurerrespOnses, and mental
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essing'of phrases_and clauSeS of meaning (Segalowitz &
dntoﬁ, 1995). COmputer assistedvlanguage instruction
eil:sﬁited tolbe usédias a medium for rehearsing the
ner in automaticity of language. éﬁudies regarding
uage fluency highiight the fact thét highly fluent
icipants iﬁ lénguage also demonstrate5highly automatic
jtranSlations ahd‘conSiStent practice patterns of word

isition over time. To use computer-to incorporate

theories'of constructivism and computer assisted language

lear

ning in this learning project, preSentation of

information via ﬁulfiple media is a design strategy that

can
be d
effe

Mult

be explored. Next, the subject of multiple media will

iscusSed as it relates to instructional design and
ctive learning outcomes.

iple Media
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lang
that
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The.strengths of CALL canvbe supported by the

uéion of multiple media in instructional design. In

uage learning, it has been postulafed that one way
learners make meahing of new words being learned is

orm mental models or sémantic mapS'of what the new
represents. Mental modelsvare described as a

uctured and functional repreéentation of knowledgé”
afd, 1998, p. 249). One investigative'study indicated

language learnersAactively used mental models, and in -




- fecﬁ,'when ﬁbqéls wefe suggested‘to them‘in tight,

‘ modérate; er_loese coﬁnecﬁions to the new word‘being
learned,'more than half of the investigated group.

i . :

jpfeﬁerted»tight mentel model representations to assist

tﬁen_in ieaﬁniﬁg‘hewlwoﬁds (Hendersen, 1996); To uee

o mentai model depiefions; a learne: mentally registers the

infcrmaﬁion ﬁhat has beeﬁ preeentea to him/her follewihg

theépfecess of search,‘reéognition, and inferenee to put

'meaning to the,neﬁ'word being learhed.ﬂ

Students learning new material commonly employ mental

' modqls, but analysis has shown that students often are
inadcurate and unreliable in their formation of models
(He&ard, 1998) . Meﬁtal‘medels have been known to lead.to4

incarrect_inteﬁpfetatiene ef new informatien and‘can
gen%rate vague and ineorrect conclusions.vThis fact is a
concern in development of instructional design. Erroneous
or not, mental models continue to be utilized by learners
to assist them in their_acquisition'of new information.IA
common method of mental‘model design that can assist

’ etudents is the creation of visual representations next to
the text presentation of information of new words that are
to be leerned (Hendereoh, 1996); Visﬁal representations

actually provide a strong connection with text information

for learning and recall purposes, and are used quite’
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"7aCt1vely in 1nstructlonal de51gn This*practicefis.an-“‘

r:e%anple of the theory of dual encodlng in learnlng whlch

,'is7the process of prov1d1ng 1nformatlon 1n more than one,f

”}mode of dellvery Dual encodlng has been llnked to

'improved learnlng outcomes as prev1ously descrlbed 1n thls:“‘

fhﬁpaper; It 1s theorlzed that dual encodlng 1s SO powerful

”;finglanguage learnlng because 1t causes the establlshment :

"V*foffmore than one. retrleval route for the 1nformatlon user

:'(Chanler & Selva,,l998); Also, 1t 1s felt that more than

"ltﬁef

f:enCOding”because mult

usual amount of 1nformatlon can be stored 1n dual

ale and dlStlnCt areas of

informatlon storage 1n“the braln are utlllzed

The theory of dual encodlng is hypothe31zed to be the:'

_fmain reason that multlple medla work ‘so. successfully 1n

:'language learnlng (Bagul/ 1998)1 In dual encodlng,

‘.:informatlon is processed by the learner through

;indeoendent channelS¢Q :

yerbal, v1sual or other

*perceptual lnput (séaébfg Kanuka, 1999). Varlous multlple"h

'_lmedla prov1de varlous 1ndependent vehlcles for 1nformatlon

»Tdissemlnatlon In multlple medla, 1nformatlon 1s gleaned

Clvia

the L

: if‘Ulti_blé :.J:outess"n '

fore belng processed and stored by

viﬂt memory’ Another advantage to the.»

fﬁinpua:of data v1a multlple senses as obtalned through

9;mUltLple medla 1s that the learner is able to break the




»lligfmalt
o abl 1
S o

wf;tﬁéo

. pres

'fjfllng objectlve_

1nformatlon 1nto multlple chunks Accordlng toff*’f
1ple chunklng proce531ng theory, learners have the o

1ty to hold up to seven chunks of lnformatlon ln thelr

t termﬁmemory at one tlme (Szabo & Kanuka, 1999). ThlS '

ry of multlple chunklng can relate to multlple medla

entatlons 1n hypermedla Wthh enable learners to take :

‘:‘S llttlemor as many chunks of lnformatlon as’ 1s'

'red_-;;-ﬁ;’-- R
o It 1s suggested that multlmedla presentatlon of‘y

‘ rmatlon 1n a hypertext presentatlon actually 1s:_“¢5

o the learner because of the 1nformatlon 1s

N to sel c,lon accordlng to the learner s’ chorce

‘:cas &,Larkln, 1999) In hypermedla, the learner has

‘*iablllty'to select only that lnformatlon Wthh 1s

rtant to‘learn to meet the learner s own spec1f1c N

'arner s speclflc,learnlng‘objectlves To support ’

1999)

St'ucture clearly guldes the -

Wlthout a hlgh degree of de81gn

’flty 'the learner may spend exce351ve tlme 1n searchlng




and navigating; defeatlng the usefulness end,efflciency of
the hypermedia:learning_format, |
Multimedie_is extremely useful in computer'language
learnlng and supports many learning theories with
effeotive andﬁefficient techniqnes forileérning.‘

g e :
Nevertheless, u51ng multlmedla technology as it exits

todéyvls'not~w1thout”1ts llmltatlons, and the astute
vlnsﬂrUctional'designet must‘be‘cogniZanteOf these
‘limﬁtatione;'Flrst of all, multiplejmedia tequires heavy
»dat; storage, end'high levels of computer‘bower are often
necessary for the multlplevmedla to Operatlve at its peak

' effrc1ency (Dlaz, 1999) . For users w1th llmlted computer
powér, this requlrement ‘can become a llablllty, espec1ally

| wheﬂ acCessing‘multimedia on the Internet. Delayed access
or‘ﬂnterruptedwaccesS ere'often'experienced by users of
multiple media on the»Internet, whioh is auvery
frustrating‘experlence for students and instructors who
have!already begnn_to perticipate in web-based
instruction. Theveudio, visnel, and animation features of
‘mnltiple media often are slow to operate, so the
-advantages of their use may be outwelghed by the

frustrat;on a user feels unable to move through multimedia

work rapidly (Diaz, 1999) .
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It has been postulated that at

Ijsolutlon to the problem of slow mult med»a:operatlon mlghtl_

»g_be a comblnatlon usage of Internet and CD ROM 51nce;the f7

'fkcurrent state of CDs now allow for rapld access to“fp:

.ji{informatlon'(Dlaz, 1999); ThlS 1dea lS excellent for rapldﬂ

‘ access of 1nformatlon,.but,has;rtsgdetractronﬁlnwthatVCDs:~f»

are

‘llmlted in. how rapldly“theYicAﬁihaVeftheir informatlon;

- updated to new 1nformatlon if”theﬁneeddariéesr”Also,“it is

lefexperlence that CDs mayvnot be‘as coﬁmon.a modeﬂof

lnstructlonal presentatlon,ln the future as they were 1n

the

ipast vFor 1nstance, Loma Llnda Un1vers1ty ‘has recently =

ﬁlupgraded 1ts computer labs w1th newaCs and lntentlonally

oselected models w1thout CD ROM drlves for securlty

”‘vreasons.QIn'theﬁpasthD~users‘ln unrver81ty_computerflabsf*"

' ﬁ:loaded thelr own personal software v1a the CD to the hard .

. drives of the computers, thus maklng the machlnes slugglsh

and

‘d;ff;cult;to use As a solutlon to the problem, CD ROM"

v:drives werebremoVed- and the labs prov1de all 1nformatlonﬁw'

pviaf

1etwork or Internet connectlons ‘If thlS 51tuatlon

‘contrnues on ‘a w1despread ba51s to other schools,‘Internet'

:lnCDﬂhYbrld dellvery of 1nstructlonal 1nformatlon would not

be a v1able solutlon to the problem;of~slowly operatlng;

Zmulthedla,'i'ﬂ




This,:éViéw of lite£ature has;outlined_recent
infcrmation Qﬁ chstructivisﬁ, instructional design,
computér assisted language learning, and muitimedia. To'
incorporate this body of research into thé désign phase of
' Medical Terminology via distance instruction to students

in Yokkaichi, Japan, a careful plan was designed to

integrate the known‘strengths of computer mediated
language learning to the learning experience for these
students. The plan for the design of this instructional

project will'bevdiscuSSed next.
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CHAPTER THREE

DESIGN PLAN ;f"”“

De51gn Based on LearnlngT
- :Theorles

Based on rev1ew of the llterat're,

3;]ﬁde51gn:features are crbcial to the de51gn of a web basedd'”‘

.;Qgerclse prOJect in: Medlcal Termlnology My 1ntent is to

“xfoonnect all features of de31gn w1th establlshed learnlngnlﬁf

”'h;thécrles 1n educatlon,,thereby maklng the de31gn of thlS{'

ﬁﬁproject a process of grounded de51gn Grounded de51gn‘as'rt

:f”rlbed by Hannafln and others,“fssures that methods of

.'“ffgn are related to establlshed foundatlons of oif_ile‘:'

"{atlonal practlce (Hannafln, Hannafln, Land & Ollver,‘b
,,EIh thls web based prOJect, features of de51gn e

:‘1que presentatlon of learnlng

oncepts of dual encodlng, éffeétiﬁefg.

pr1n01ples, 1nteract1v1ty,»havigationffh

e instructional

I feel several keyf%f

‘;nghprocessesjahdif.hﬁ,,“,L’



>l995) that aree

'"h 1995) Because

new 1n educatlonal practlce,nlnfOrmatibn7onﬁ.




edudation. A coﬁﬁoﬁ‘opinion among'eXperts aboat what
ooﬁstitutesfa‘distahce'eduoation competency focases upon
1‘interper30nal.communication aod learner feedback. When
education is'mediated~by"distance and technological‘
delivery, activities‘such as praising studeﬁts,,oalling
them by name, and providing individual student feedback
take on even more importance than‘before, according to
Thach‘(1995f. |

Another area of great attention and focus in distance
instruction is administrative skillvbecause a greater
amount of preparation; organization; and planniné are
required to bring about effective education at a distance
(Thalch, 1995). Thach also belie?es the distancevinstruotor
needs to hone skills in teamwork functions because heavy
reliance upon technology staff of an educational
insﬂitution occurs for technicai support to keep
eduoatiohal tools working.

| Underlying the construction of this design prOCess'is
vigilant attention to connecting all deSign methods to
established educational theory. The importance of this
connection between design ahd theory may not necessarily
ensure improved learning outcomes for students, but it has

been| suggested that grounded Systems better aid designers‘
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in

al,,

how

n

eeing the ambiguities of.their.design‘(Hennafin, et
1997).
I will next address the.theoiy of dual encoding and
it will be grounded in ﬁhe design process.
Design Incorporating
Dual_Encoding

Dual encoding, the process of learning new material

u31qg two distinct mental processes emphasizes the

1mportance of the learner being able to receive new

information via mental verbal systems, mental visual

images and other perceptual inputs (Szabo & Kanuka 1999).

‘This process can facilitate learning and enhance memory of

newly learned material. Dual encoding‘theory is central to

the

development of thlS partlcular web-based learning

exerc1se for two reasons. I feel it supports a more

|
1

effective learnlng process and is well suited to learning

 the

language of Medical Terminology, which requires‘

extensive memorization of many word parts and word roots

nof'dreek and Latin derivation. Also, the quantity of new

information to be learned is often one of the most

challlenging aspecﬁs of learning‘medical terminology, as

lreported by my previous students. I feel dual encoding

showld help the student learn more effectively this large

body of information.
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take

Additionally, the concept of dual encoding will be

n a step further here, to include not only verbal and

visual presentation of ideas, but also audio presentation

of t
anti
enha
stud
audi
the

enfo

he correct pronunc1atlon of medical words. I

cipate that all three methods of presentatlon should

nce the learnlng process. The textbook that the

ents in Japan will use is supplied with supplemental

otaées that can be played in a recording machine, and
students are given listening assignments. Buﬁ

rcing these listening assignments has been difficult

even,

stud
pron
~clus

hope

"_them‘

" than

. Inte

jin a local ClaSsroom because of lack of time to send
epts‘to_a‘listening laboratory. Presenting

unciations on the Internet with verbal and visual
ters of information to augment the sound files

fully will attraot student participatioﬁ‘and invite
to spend more‘time learning correct pronunciations
previously occurred.

In my opinion, medical terminology instruction on the

rnet will be more effective by employing dual

v‘ eﬁcoding.‘Multiple media can strongly support dual

encoding in technologically basedrinstruction).as Brett

suggests, as evidenced by increased student learning,

student enjoyment of»the‘learning process, improved

listening comprehension, and use of visual cues to support
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) tﬁro

= ate

"if?qpfijf

~.enco

~info

'l”*tf

'7Foresentatlon-temp“

or these reasons,;the deSlgn of

| Of the Screen .

:‘o prov1de a clear,_Clean, and”attractiﬁejf
guldeas to students in- thlS

,reen de51gn w1ll be utlllzed and

1;every segm nt'of the learnlng project It lS;tV*

'tudent’s use and”enjoyment of the 1nstructlonal

;Zabo and Kanuka (1999) -three‘

-_iary screen des1g¥ pr1nc1ples can contrlbute to hlgh

;1ty of presentatlon These pr1nc1ples are unlty, focal

and balance Unlty is achleved 1n thls prOJect by R

gnlng a template for presentatlon of new content

ughout the entlr

"project More dlscu531on concernlng

tes of thlS progect Wlll take place

r- 1n thlS paper_:Focal pornts are the areas the

:nt w1ll focus thelr attentlon for learnlng In'thislcf“
the focal p01nts w1ll tle dlrectly to the dual
dlng prlnc1ples of text presentatlon of new‘.

rmatlon,.v1sual cues, and audlo flles of correct
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'f;fThes

‘Vmea81

. proj

that

Jvpronunciationfof:neWQmedical'terms Multlple medla w1ll

attr

Gt W.ifll

: brie

‘,:‘eye,

. and

'wfdéél
fyinte
ﬁiwiil
(a3

”bd#hé:

:f;fféq

';~Luca

lear

athandﬂfoEﬁéfﬁﬁéyétudents"attentlon to the focal
ts:of.theflearnlndje%perlence.zéalance, the last of
three screen des1gn pr1nc1ples:(Séabo'& Kanuka, 1999)
“be achleved by llmltlng each knowledge cluster to a;:
f crrcumscrlbed content for ea81er student learnrng
e clusters Wlll be created in such a way 'S0 that theyl
ly catch the students"attentlon,“are plea51ng tobthe
‘and are llmlted to avord cognltlve overload The use
he desrgn template w1ll contrlbuteﬂto projectvunrty
the use of focal polnt and balance in thlS learnlng Mh;

ect;

e Interact1v1ty 1s another key concept in. lnstructlonal'f’”

gn that I w1sh to lncorporate 1n that the degree of o
ractrvrtytof the learner w1th the learnlng materral
llkely relate to how ﬁuch learnlng‘w1ll occur

jar; 1996) If the student doesn t. 1nteract well‘w1th
-naterlal ant1c1pated objectlves of the learnlng |

rlence w1ll not be met because the student w1ll s1mply;

fwork Wlth the materlal areful attentlon 1n deSlgn tou;

uent 1nteract1v1ty by the student w1ll help ensure .»’

the learnlng materlals ‘are fully utlllzed (lestone &

cHQweyer, research has also shown pltfalls of-_"

nihgfprbjgctp7With5poorglnteractlvlty.>erstone'and,ﬁ




I , ’ o
Lucas reported a study of graduate students using

multimedia—learning projects who were new to specific

demands of multimedia education. These students spent more
tim% trying to master the technology then they speﬁt with

the’content of the program. With this in mind, I designed
thiﬁ learning experience to contain easily maneuvered
‘mulﬂiplé media, all accessed by hyperlink clicking by a

“ .

mouse. The navigation of this project was designed to

. promote easy student access.

Student Centered Design
My objective throughout the development of this
project was to center thé learning as much as posSible to
the‘needs, desires, and learning styles of the student.

This

i-project was not designed to be the sole means of
instrucfion fo; this cdurée, but rather a usefui adjunct .
to textbook and personal instruction to the students using
synéhroﬁous audiovisual equipment. Because these methods
of instruétion are‘teéchef driven, the web-based learning
‘project itsélf is designed to be student driven. The .
student centered nature of this project benefits frdm the
use |of multiple'mediai which has been described previously
as a student centered form of inStruction‘(Crosby &

Stelovsky, 1995).

v

68



Student centered learnlng promotes the beneflt of
f\promotlng constructlv1sm w1th emphas1s on the student’s
'cOnctructlon of hls/her own personal meanlng to the

vu‘-concepts belng'learnedf(Hannafln, et al. 1997) . The:

V'p‘objectlve of 1mproved learnlng outcomes for students

»hnhépefully W1ll be supported by the use of multlmedla tf
'?fp(ércsby & Stelovsky, 1995) Whether or not performance
soores 1ncrease, some theorlsts feel that student
. interactlvrty w1th the multlmedla 1nstructlonal materlalsif
wiil be lncreaSedv(Nanar, 1996) I‘ant1c1pate lncreased

.studentfinteractitity.with'multimediaawill:relate to a
unrpositivestudent'opinioniof'the'learningfproject}
:OVeriyingfail:constructiOn of'this educational
'_learnlng prOJect in medlcal termlnology was my pr1nc1pal

'concern of maklng all components of. thls exercise easy to
'access; I wanted the student to be able to move freely
fromlone knowledge clustervto another. I felt it would
help enhance the learnindpexperience to ensure that all
impcrtant concepts of each iearning-segment Were |
vscaffoldedvso the principles of Systematic Design, as
outlined by‘thefbick‘and.Carey SyStems“Approach were
inccrporated (Dick & Carey, 1996); The"specific steps
folloWed,to’incorporate systematicvdesign are‘described in

the section.of.this paper entitled “Applying Medical
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"viermlnology Content torthe PrOJect . In addltlon to

"fff;systematlc des1gn, Iﬂi;

?}_¢on

porated processes of

ctructJ_VJ.st learnlngﬂas well because construct1v1st

t*fenylronments, as desc 1bed by Jonassen, support the '77?‘5”

”:Tstudent 1n maklng learnlng meanlngful (Jonassen, 1997)

Anlmatlon ';'

Another 1mportant4factor 1n the des1gn of thls

'“V}ﬁrbject ‘was student freedom, not only to nav1gate as

“”[fdés

faifallc

vffjred upon each learnlng cluster One of the strengths

‘_omputer based multlmedra 1nstructlon 1s 1ts ablllty toj57'

bzhflearnlng act1v1ty (Najjar, 1996); Thls is somethlng that

is.

tne

. was

. lare

'”"f:ncanrot happen 1n tradltlonal classroom 1nstructlon Wthh
teacher drlven Therefore, the tlmlng of the presented }‘

':f_‘materlal was de51gned to allow the student to move through~f‘

materlal at hls/her own pace The only exceptlon to

s occurs 1n the use of anlmatlon for the presentatlon

rnew terms to be learned My purpose for us1ng anlmatlon?

'twcfoldﬁﬂif To help the student 1dent1fy Wthh terms

'already]learned and Wthh terms Stlll need to be:f

:learned to achleve fluency, andJZ)VTo ass1stvthe student

in

‘(n'

elf assessment as to whether the recall 1s rapld The‘

1red but also to spend as much or as llttle tlme as i


http:�cahr.ot

exercises were designed

"fvrapadly, thus allowin

ﬁf'expe

..,’_wa':'s

" not-

fo}promote automat1c1ty 1n recall dhf

desired'outcome% nslatlng the medlcal terms d&g:f

| studentvmhebopportunlty to'h»,‘f'
nd»moreltlme:'“ tlng challenglng word parts 1n}p.

Gatbonton, 1995)' To promote ‘

'”3f%autt_ i '!H- ;2,¢" arnlng process in thlS web based

ect,.the anlmated presentatlon of terms to be learned

\de31gned at one,second 1ntervals If the student 1s

able to rapldly def‘ ,the words w1thln one second

fps/hezls encouraged to restudy the term untll that speed of;

'V_yreCall can beiach;eve1

. appropriate based‘onﬁm'

~I feel one second recall 1sv*

yoWn‘26—yearjexperlencevworklng in

health institutions.

";prmatlon (JonasSeﬁfé

.ﬂcOurSeware Blackboard

place Internet webs:

‘h;ectﬂto~numerous. '

E;the presentatlo"

‘JSOftware forf“L_

De81gn UtlllZlng the Internet

Another deSlrable feature of technologlcally based

54; instructlon 1s 1ts potent;al use of the Internet to

3f:promote authentlc*m! nlng to learnlng for those who

based sources of useful
ngf1995) A feature of the,pfr“

Ickboard 2001) Wthh 1s used

'thls prOJect 1s the sectlon of

In thlS area, the'rnstructor:canp

)‘sfthat-contaln'1nformation:USeful'to‘




~ the

: ."v‘pfo-

"ﬁfnatt,

'"hquic

student‘.Students can erx1bly search these webs1tes;d
the desrred student centered‘naturevof thls learnrnd
ect 1s promoted ‘Ihe llnk 1tselflls created to durde»
student to‘an‘expandedbknowledde‘base of a complex’
(dacboson, Maourl, Mlshra; & Kolar,‘l995) ThlS

ed llnkage assrsts the student 1n avordlng detours to

FJ*Vast amounts of 1nformatlon on the Internet Wthh may not:b\y'

l;,‘beineanlngful

- préj

~and

The creatlon of Internet llnks in- the learnlng
ect enables the student the opportunlty of extended

ycontlnulng learnlng Wthh 1s con31dered to be a

'"Ffsuccessful learnlng process by many educatlonal experts

7{}(Hannaf1n & Land 1997) In the fleld of med1c1ne, Wthh

'?t”fibnstantly changlng,‘I feel the ablllty of the student

u!ontlnue\and expand learnlng 1s not only deSlrable, but'




- -lean

~thei

deve

inst

lopment of instructional strategy, developing

ructional materials, and conducting formative'and

sumﬁative evaluations‘(Dick & Carey; 1996). Constructivist

1995

will

cons

ning is based-oh the premise that students construct
£ an‘leafning'in tﬁeir own mindé (Jonassen et al.,‘
);'Templaté.déﬁelopment aﬁd éVéntﬁél screen design
help ensure ﬁhat features of éystematic ana

tfuctiVist learningvand'design will,be addressed

uniﬁormly throughdut the entire design of this project.

‘ Thefe will be sequential or linear presentation of

conc
cont

fash

~ info

‘scre

| supp

will

epts to~communicate to the student the entirety of the

ient that s/he is expected to learn in a step-by-step

ion. Thére_will‘also be systematic presentation of

rmation in this project is by bulleted lists on
g ' .

ens-.
ConstructiVist principles of_learning.will be -
Iorted by the project hypertext linksf Hypertext links

promote this philosophy of learning because the

student will be able to pick and choose which concepts to

~lear

rese

n, building upon what is already known. Previous

arch On'hypertext presentation of information reports

that| students presented with highly segmented hypertext

generally select links that are most important to them

(Dee~Lucas & Larkin, 1999). Henderson also felt that this
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T,abil

-1nformatlon supports learnlng processes

”fHYPe

1ty of the student to move freely through content of

ifHenderson,:l996)

rtext llnks w1ll be actlvely used on every screen of f

"b1this_learning_project Thus the prOJect has two prlmary‘

_navi

gationalfmethods;;llnear~presentatlo’iofvconceptS]ﬁhh

‘vuSing bulleted llStS and nonllnear capabllltles for

‘lh-learnlng u51ng hypertext llnks selected at w1ll by the_:'

"‘stude nt. Some research has advanced nonllnear learnlng as

more’effect1Ve than llnearv(Paolucc1, 1998) I feel that ac:'

fcomblnatlon of llnear and nonllnear 1s called for Llnear .

-pres

entatlon ‘is used to prov1de a thorough exposure to all :

‘ important concepts and nonllnear nav1gatlon 1s prov1ded

.n_allow1ng the student ch01ce and dlrectlon 1n the learnlng

epis

ode} All of the nav1gatlonal llnks w1ll be created

;with"screenvde31gn pr1nc1ples,1nfm1nd so only a few_h

'ﬂeoncepts and llnks are; prov1ded on. each 1nstructlonal

1999

‘,hhsCreen to promote balance of presentatlon (Szabo & Kanuka;~'

y'andJavordance,ofwcognltlveyoverload.

”S Student Self Assessment

-Student self assessment of learnlng is a de51red

featJre of thlS educatlonal prOJect Self assessment

_practlce exerc1ses are 1ncluded for use after the student

‘cOmpletes a learnlng segment The process of feedback is-
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»nece

ssary'forQStudents7toLmake‘an:independent”evaluations;&

ﬂ,;regardlng the effectlveness of thelr learnlng process

(Bor
ls[méan
:Tproj

'who?

deau & Bates,‘1996) Bourdeau suggested that B
1ngful feedback 1s 1mportant to learnlng In this,‘>'

ect de51gn, an attempt was made to gulde the student

.responds 1ncorrectly to content questlons back to the .

'uorlglnal presentatlon of 1nformatlon u81ng hyperllnks

;,This

resulted 1n an extraordlnarlly long prOJect w1th an

'h7excess1ve numbers of hyperllnks Another undes1rable“p]

‘result was that when the progect was accessed from the

lnternet it was found that download tlmes varied from

L five to ten mlnutes, dependlng upon the Internet Serv1ce'

"‘?foV1der_ I felt thlS lengthy download tlme would

frus

trate»studentsj SO I rev1sed the prOJect u81ng fewer

‘ hYperlihksvand‘lessvredlrectlon,routes for relearn;ng

..concepts,'AEdetailed.description ofrthiShrevisionican be

founH:in theyWFormatiVefanddSummative Evaluation”‘sectionV

4:bfnt

woul
cons

acce

hlS paper

One last deSlgn dec151on.was to select‘whlch medlum
d be used for the creatlonvof thlS prOJect Among many“
1deratlons for medla selectlon outllned by Bordeau 1s

SSlblllty of the medla (Bordeau & Bates, 1996)

‘Acce531blllty takes on a spec1al challenge when deallng

v'with a web based course to students studylng in Japan For




" this reason, I decided to select PowerPoint (2000) as the

medium for the presentation for many reasons. First of

‘allq PowerPoint (2000) is available at‘Humanatec
Reh%bilitation College in Japan because Microsoft Office
Suite is available‘to all students in their campus
éomputer labi This ad&antagelmade PowerPoint (2000) the

medijum of choice for .this project. PowerPoint?s user

'friqndliness and its open acceptance of multimedia imports

also made it avgobd choice. Also, I very mﬁchvenjoyed the

attractive presentation templates that PowerPoint (2000)
. . ‘ - N _

off%rs, and I felt that the project would have a balanced,

attractive presentation,'utilizing all desired features of

- mulﬂimedia.

»w, o Desigh-Using Visﬁal Cues

‘;‘Thé incbfporatioﬁ bf'visual cues to help students
leagn medical ﬁermsvSupports dualbencoding and is‘
,important tobthe development‘of this web-based léa:niﬁg.
Theipurpose'of ﬁisuai imégesAis to spur the thinking of
the |student to proﬁ§t recéll of Qords learned in é
pfeliﬁiﬁé?yvreading of.§$signed chapters in the textbook.
It ié ﬁybintentiontthave thé visual image serve the
_'puréose 6f anvaﬁaldgy. i ehjoy usingvanalogy'fréqueﬁtly in

| instrruction, so analogy in a technblogicalvinstructional
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”7‘ral outgrowth of my own teachlng style;fb

alogles have strengths for usage 1n'

'jructlon to'brldge from students pre ex1st1ng

k } ledge to‘ta geticonceptual knowledgev(Brown, 1992)

'iﬁto t

ig,info

”*fbrid
)};AStUd
’stud

:‘eemph

- e§5ff%

‘ffstud

:(Newby,‘Ertme

‘9;l;m1
'hfﬁnde
‘::repr
. As f
”yjAbou

:refl

htlonal analogy is deflned as a- brlef 3

‘arlson between two toplcs,,one that 1s already known

he student\;and the other that 1s the target
rmatlon to be learned (Newby, Ertmer,‘& Steplch
) The‘analogynserves as a mapplng functlon and o
ges‘to the new 1nformatlon that is to be learned“Many-rh

ies have shown that analogles have 1mproved recall 1n“‘

ents (NeWb ;“

a31s upon the mapplng process (thtschof 1998)

| The llterature also generously documents llmltatlons S

nalogy_us 1n‘effect1ve learnlng 1ncludlng several f"”“

Les where ,-’ncrease'ln studentHlearnlng occurs-i

& Steplch 1995);:Two”factors,that’may-5-

C effectrve use . of analogy 1nv1nstructlon are . lack of‘
rstandlng.onbthe learner s part as to what the analogy‘
esents and a tendency of analogles to overgenerallaeVF
eedback rs obtalned from students on an ong01ng bas1s
t\whlch v1sual'1mage‘analog1es in- thlS proyect are
u51ng or not helpful the 1mages can be adapted and

ned to promote recall

7

Ertmer, & Steplch 1995) w1th partlcular‘;i;i
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anal

Empha51s on the brldglng aspect of an 1nstructlonal L

ogy from students"pre ex1st1ng knowledge to the |

Jtruths presented in. target knowledge related to 1mproved

,{Vlearnlng outcomes in students taught w1th brldglng

“&ﬁianalogles Brldglng analogles are deflned as use of

i students’ concrete experlences to serve as an 1ntermedlatefj

:5llnstructional phase. Research conducted on chemlstry hlgh -

vless

‘ ”.fSchool students who were 1nstructed in a ba31c phy31cs

ons on force showed that srx out of seven students

":?1nstructed w1th brldglng analogles answered questlons

- correctly, compared to three of seven who were- lnstructed

',donly w1th text Addltlonally, the brldglng analogy group

vrela
'none
‘Jﬁ}léw
.5ach1

- topic

lanal

0Tt

Led the correct answers to the phy51cs law, whereas

of the text 1nstructed students dlscussed the phy51cs'

‘Supportlng the correct answer (Brown,‘l992)

7Slmllar flndlngs were noted 1n another research studyg
ucted by John Clement in. 1993 on hlgh school studentsvy
ng flrst year phy31cs HlS brldglng analogy group
eved 27 5/ hlgher accuracy ‘on. questlons about the sameth
cHof force than students not 1nstructed with brldglng f”
ogles’(Clement 1993) Clement's gualltatlve.flndlngs 7;;
ed that students appeared to ea51ly understand the,.:i

glng analogles Wthh caused them to hold fast to the“?ga

_ect phy81cs answers even though they 1n1t1ally dld not:
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“Sﬁglggg
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' mean

mode

'“i]; n roots and lends 1tself todlearn n

_,prOH

eveutheﬁoonoept-prior to'the analogy HlS students
tted that brldglng analogles changed thelr mlnds about"

r 1n1t1al preconcelved 1deas abbut’physlcs And

ent noted that the analogles beughtfrorthv.
1derable dlscuss1on aﬁong hlS students (Clement
}X?;”Vl : : 25 R

Brown s conoludlng‘remarks about hls research urged
hers to take caregto use. analogy esamples that are -
rngful to students uslng’v1suallzable and qualltatlve %[3

1s (Brown,»l992)

WldAudlo Flles

’ Audlo medla 1s another central feature of thlS

theories that

Qtd:forelgn language 1nstructlon,i'ylopiﬁién;'

rlsts for s,me tlme have malntalned;that student lﬂ




participation in foreignzlanguage laboratories helps

students increase theirrability to understand and speak

foreign language (Meskill, 1996)f So the use of audio

clips in this PowerPoint (2000) preéentatiOn continues

this tradition of language laboratory, put from a

different medium of audio files imported to a web-based

learning exercise.

Text Presentation of Concepts

The third major component of this web-based design is

text presentation of information. It is my'objective to

use

text judiciously with brief presentations of text to

supplemeht the audio and visﬁal»compbnents of the lessons.:

These Chunks.ofltext information, presentedvbriefly with

othéf supporting media prbvide'fdll meaning-of.thé new -

conCepts to be learhed (Meskill, 1996).

of n
> desc
the
‘qué
' léal

vmul&

These three'eiéments,_v;sual imégejgues; audio‘files
iedical term proﬁunciétions;‘aﬁd,chunksyof brief text
:riptionsjanafdéfinitions of medical terms, comprisé
framewérkvof:this inétructional projééf. i_feel ﬁhe'
of thesé hultiplemediavis'désirablé to'suppdrt:goéd
:ﬁing Qutcdmes‘for the studénté. Séme exbérts féél thét

“imedia information appears to be more effective for

learniﬁg‘in students who have had little>exposure to

»80_‘
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'ﬁlpfsubject matter belng.learned (Najjar,‘l996) If thls is.

'?i7ﬂ;as5umptlon 1s true, multlple medla 1s 1deal for

,ﬁinStructlon 1n Medlcal Termlnology a8 medlc1ne 1s a il

;fSubject that is: rarely addressed 1n elementary or ff-'
’Jséccndary educatlon The student who enrolls in- a medlcalﬁdﬁ&u
‘:?ft?élfy

'»r}thelr flrst courses 1n thelr program tralnlng The reason?cfja

'lll have Medlcal Termlnology as one of-di'

'3ffi5€that medlcalﬁlanguage must be learned before other

”fﬁlmedlcal studles,can be undertaken The strong empha51s off’”

'7fibmult1ple medla,vwhlch some experts feel supports learnlngd}*‘

"f'students w1th low knowledge, prov1des a sound

lework for the de81gn of thlS prOJect (Najjar, 1996)

'“ffj' An addltlonal assumptlon of multlple medla :.J

'*ﬁ;instructlon is: that 1t appears to 1mprove student learnlngn

'"f,When the medla ‘are closely related and support each other

"V“ﬁesearch has spe01flcally llnked 1mproved learnlng

'eoutcomes w1th comblnatlons of plctures w1th text (Najjar,

*Zl;l99ﬁﬁ; Wlth thlS flndlng 1n mlnd the constructlon of the

;fprOJect w1ll 1nclude the 1ncorporatlon of v1sual 1mage,v

ibaudJo flle, and text 1nformatlon on, each screen of the V;"

>7web-based lessons ThlS structure w1ll hlghllght the

VQ interconnectedness of the medla, and hopefully promote_f-f

student&learnrng.;f‘
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| This multim

odal dellvery of 1nformatlon 1s con51stent'

trend 1n multlmedla deSlgnb(Mesklll 1996)

student’s senses w1ll be stlmulated from a- number of

erent sources and dlfferent learnlng styles of

J:fstudents w1ll be addressed
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:pplylng Medrcal Termlnology‘
Content to the Educatlonal
' PrOJect

The planvfor‘thrs web based learnlng exercrse was to»l‘
tebInternet based ewerclses as‘an adjunct.to
entatlonhof“medlcal terms‘asslgned 1n the requlred :
book for the‘course The tltles for each chapter of
testbook served as a ba51s for chapter tltles of each o
hevlearnlngrexerclses ln thlS web based prOJect to

ect Internet learnlng to textbook learnlng The

book contalned thousands of medlcal words, and

ally had more‘words than were necessary to 1ncorporate
iise, so I undertook a rev1ew process,"
elect between 20 40 1mportant challenglng, and

only used medlcal terms from each chapter My

ctlon of thelwords to be used 1n the exerc1ses was‘

d on my'y ars:of experlence worklng in health

rmatlon departments of large medlcal centers 1n

hern;Callﬁ‘ ;1 I wrote & llst of these words for
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‘each of the 16 chapters in the medical terminology
textbook and the lists were used to build the web-based
project.

' Since so many words were to be used, I felt it would

be uéeful to promote uhiformity in the design of the
I ‘ ,
PowérPoint'(ZOOO) slides by creating a template for”each

of the words. This would assure that each screen designed
would be_uniformly created, and that no crucial piece of
information would be left out. Two categories of templates

were created for presentation of the medical words. One

template was prepared to present medical terminology

concepts. This template was entitled “Pronounce and

1 .
Translate” and it contained the new word to be learned, an

audﬂo file link so that the student would hear the

| : | '
pro@unciation'made by the author’s sound recording, and a

VisJal cue to,helpvprompt to the stqdent’s memory abouﬁ
the corfect meaniﬁg'offthe word (Sée Appéndix‘A; Figure
1){:The’hext,templatelwas éimilar,in apbeérance‘télthe
gPrOHQunce and Tfanélate”~templéte and c§ntained the
_English meaning éf the new medical word (See Apﬁéndix'A;
Figufe 2). The bottbmvof each slide céntained an escape.
instruCtion.so'thét'the student could leave the
inéérucﬁional projeCt at any time.uEach screen also had a

1link to the main menu of the lesson, in case the student
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ted”onto the scree ;1n‘automatIC-one'Secondﬂanlmatedﬂyj

rvals; ThlS was. done to enablevthenstudent to mentally:;-f
slatevthe’words as they were presented Nonllnear“
ades were.also created to allow the student thev
rtunlty toxav01d words already known | i
The‘next template was‘for “Translatlon.Exerclsesb haft
?assessment exerc1se to helplstudents.determlne 1f new
s - had been coﬁpletely learned These exerc1sesd
1stedvof multlple ch01ce questlons about the new- wordsl
one correct‘answer and three confoundrng answers“ |
ect response to questlons llnked to a sllde that

tled “Correct” w1th an audlo flle of applausen An
rrect resbonse‘led to an “Incorrect” screen'with a
echlng brakes audlo flle, and a llnk back to the Table

ontents for further study of the mlssed word (See

ndlxiA;jFrgures 4f5). l”
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CHAPTER FOUR

PROCESS OF CONSTRUCTION

' Flrst the 1dent1f1catlon of the maln terms to be

ned took place by rev1ew1ng the textbook for the‘
cal Termlnology course and llStS were created Then
gns of the templates took place for each.of the words
tlfled to ensure that each screen de51gn was unlformlyy

ted and that no cruClal plece of learnlng lnformatlon ‘

’omltted ThlS promoted unlform format and con51stency

g the hundreds of slldes that were to be created in
rP01nt (2000) Next the recordlng of the sound flles |
place A wav sound flle, audlgltlzed recordlng of

ds, ‘Was created for each word that was 1dentlf1ed on:

klists I made the recordlngs on a home computer and

vflles were saved on a 21p dlsk and eventually 1mported_

'fitofhe.PowerPOLnt (2000) learnlng prOJect The next step

'nwasjto select lmages that would be used as analogous'

sfv1sual cues of all new medlcal words I subscrlbed to anb

 fee

”77fInternet Cllp art source and pald an’ annual membershlp
g,I then downloaded as many V1sual 1mages as I needed

.fpg and glf format for dlgltlzed recordlngs of 1mage51

~ for use 1n the prOJect In addltlon to- thlS, I used a
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«
|

sqaﬁner tO‘obtain nonprbﬁrietafy"images that were uSefﬁl‘
to éhe project. .

3 For the tfanslation éxercises( a séparafé
ide@tification:procesé7t60k place to idehtify words that

| . . ) .
weré to be used in the translation process with correct

i |
and confounding responses. A creation of a template was
alsg accomplished and then the slides in PowerPoint (2000)

- were created, a:process that required approximately

. f ,
three-four months of part time work.

Evaluation of the Project

v According to Weston, McAlpine & Boronaro (1995)
evaluation of the educational project requires several
steps for the evaluation to be complete. The process

"should begin with reviéw of the goals of instruction. The

goals of instruction should be reviewed to determine if

the project meets the objectives of instruction. To
. | ‘

compﬁete the formative evaluation, two steps of data

t

] ‘
collection and data revision are performed (Weston,

McAlpine & Boronaro,‘1995). Data collection occurs. when

the gdubational project is tried‘out and information about

| . . '
the successes or failures of the tryout process are noted.

econd stage of revision occurs when the draft project

ur S

The

dified based on feedback information collected in the

o

is m
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collectlon stage Summatlve evaluatlon 1s the flnal e

1n evaluatlon andrcons1sts of a concludlng tryout

ion of the educat:onal prOJect after all data

The chlef group of

uatbisfco 1Mtedvof students enrolled in- dlsease ;'

51f1catlon'courses f'o had earller passed a course 1n :

cal termlnology Because they were already applylng

cal terml ;logy knowledge 1n ong01ng studles 1n the L

cale and open-ended questions (See

““f Eyaluatron

ectlon and modlflcatlon has taken place (chk & Carey/”yi



belﬂeved that future students would be interested in using
. S ‘ v‘ o ' . ,
~the}proje¢t as a study tool. The evaluators supported the
S S , : el :
use 'of multiple media in this project as a useful study

- strgtégy;‘The‘ovefallvbpinion of the of the evaluators was
: tha%_the’project was élpositiQe learningvexperience.
hE'The bnlyvnegative réspoﬁsés had to do with the
feéiback'process of thé multiplé choicé‘exeréises includéd
in:%éch lesson. As Originaliy‘deéigned, if a student
sel%cted an'incorrect’anSWer in the multiple'choicé

([ R . .
queﬁtions, the PowerPoint (2000) presentation was simply

desﬂgned to provide a “Correct Answer” screen if the

stuﬂent chose the correct answer or an “Incorrect” screen

forian incorrect answer selection by the student. The

“Inc@rrect” screen originally was designed to link back to
thé &able of Contents to lead to further review of the
misskd word parﬁ.

%The re&iewersvthéught that it‘wduld be‘moré efficient
if the student selecting an incorrect answer were led

diré?tly to the original slide of the missed word rather

than to the Table of Contents. This seemed like a
\

reasbnable suggestion, so I modified the project to
| ‘

accohmodate_this navigational change.
|
‘After modification, a summative evaluation took place

by ah entire class of students who used the project in the
\
|
| | 88
|
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summer of 2000. They never really made a thorough
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uation of the project, however, because they failed to
the exercises due to frustration in trying to download
project over the Internet. By linking incorrect

ers on the Translation Exercises directly to the

final word slides, the size of"the PowerPoint (2000)

expanded from approximately 70v51ides to 140 slides
an average chapter. Accessing this project from off
us using students’ private Internet Service Providers,
ss time to opeh‘the file took anywhere from 5 to 10
tes, and the students simply lost interest in the
uation process. Therefore, another modification took
e, and the “Incorrect” ecreen was relinked to the

e of Contentsito lead the user back to review of the'
ed word part. This revision resulted in slightly
ter download times for students accessing the project
ithe. |

fThe‘egperiehces ofvthese evalhators corroborated
SSlblllty frndlngs ‘in the llterature 'Some experts

ed that the ‘speed of downloadlng a page affects the
if,appre01atlon of hypertext (Altun, 2000)» maklng it
rtant to open flles and obtaln the 1nformatlon as -

dly as possible, Diaz also reported that.larger

89




'multimedia‘fiies éfﬁeﬁvrequireblengthy download»times,
»sometimes making.ﬁsers Waiflfqr toé iong (Diaz, 1999).

The student from Japan whé evaluated the prdject

' believed"that all aspécts of the project including
‘preseﬁtation, text, and imageé were culturally appropriate

for native students fromfthe‘country of Japan.
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| CHAPTER FIVE
E CONCLUSION
i My objective in creating this web-based exercise in

| S
medqcal terminology was to provide an adjunct to

| C

insﬂruction using textbook and two way interactive
P . , , o

tel@vision for students taking the course in Japan with

’the?ins;rqctor teachipg'f;gm Loma Linda,_Califbrnia. The
prdiect:wés cﬁeatéd gagéd primarily on learning and design
the%fiés’OfiéoﬁStrﬁct%fiéﬁ énd‘éystematié learning.
CongtrucﬁiQism.Waszféii/té bé advantégeous in the study of
medﬁdal terminology, which bégins withvbasic WOrd»parts

'that[build upon eaéththéf until fluency is achieved in a

comphete medical langﬁégé. Systematic learning was also

| : L , '
desiked( so that attention to each important word would

,occu%'inra direcﬁéd,fashion so as to not Qverlook any
impoFtahtiword,that WOuld.be regularly used in medical
lang%agé.vv |

'yTherdesign and éreation of the project was carried

out foCuéing on’ﬁhity”Of;design_and student interactivity.
The mediﬁm,for'the eéeréisés was selected to be PowerPoint
(2000) due to. the facf thét it ‘was readily available to

the students in Japan‘ih"their computer lab on the
k :

Yokk%ichi Campus;»The‘project incorporated multiple media

- 91
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text presenting.of'learning:concepts;vAudio files were

used to support the correct pronunc1atlon of medlcal

'tern
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| the

1s, and 1mage flles‘were used to prov1de v1sual cues. to

studentsulearn‘new medlcal words:" |

oHeaithnsciencevstudentstuho’had»earlier compieted‘a"

cal terminolongcourse'evaluated the projectj'Data was
ected fromhtheir evaluations;dand‘reVisions-were made

he learnlng prOJecti The prOJect was retrledv andva

1l series: of revisions were made- to address feedback

download 1ssues from the Internet The overall

1entary from prOJect evaluators was p051tlve The
uators felt that this web- based prOJect was useful and
yable.

Now that;the MedicaliTerminoiogy course in Japan has
luded, I look back on the experience and»assess the
ures as well as the successesf,FrOm a~teaching
1dpoint;bit Was‘a‘thrillingvexperience. There were many
lnologicaliimpediments, some'of:which could not be |
comea Butithe‘overall/outcome of the project was
essful. All of thevstudents‘passed the course, and I
| thebsame grading stratedy that I use uith my‘Medicalv
1inology students in thedU.S. | o |

One week' before I was to.arrive in'Japan, I emailed

coordinator of the program to be sure everything was
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y At that tlme,bwevlearned thatfthe‘computers 1n>”
n could not log on to Blackboard (Blackboard 2001)
use‘they were not loaded w1th Engllsh software The
lshdsoftware was thenwloaded and I flew to Japan
ed the‘frrst:nlght“ln avbu51ness hotel andgas soon Qé_:
lble successfully logged on‘tovBlackboard from a
uter 1n the hotel I was very relleved for the'vy'
essful logon because 1t was 1mportant to me that I
the students how‘to use Blackboard.whlle I“was 1nv’:
| When I arrlved.at the Humanatec Rehabllltatlon
ege.campus one day before‘class was to begln,‘I was

n the computer lab and I logged on. to Blackboard agaln}

'determlned that the campus was successfully connected

he Internet Then I learned that our textbooks had notd
ved We ordered the textbooks three months prior to jsu
s/ but we learned the hard way that the order needed

placed four months earller to get to Japan in tlme

_>ecretar1es helped me prepare photocoples of the

"-t;essentlal segments of the textbook for the students Next '

tempted to place my CD prOJect in Medlcal Termlnology
the computer drlve, and learned to my dlsmay that theg
Ld not flt The splndles 1n the Japanese computers arey

Tferent 51ze than U S CDs I trled several more

’,icomputers, but was not successful So theymonthsfofﬁ
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”[used

u_pstudents

lFrlc

ft'lme 1n Japan 1ntroduc1ng the course,

f:fents how to log on to Blackboard

aratlon that went 1nto the spe01al prOJect of dual
dlng for Medlcal Termlnology 1n Japan could not be S
The next day, I went to the classroom to meet my

I met w1th them on Monday, Wednesday, and “~F3$*“

ay that week before I returned to the; . and spent .
show1ng the’”

and engaglng the"

‘“f'ents in many Medlcal Termlnology drllls and exerc1ses,

“lﬁ'-a5121ng pronunCIatlon

vf7Spéa

e vetr‘y

'“anétl

"ékil

ﬁfthat

Cthe

ifweeks study Wlth me through v1deo conferenc1ng,

f”:d,al up dld not work On Wednesday,‘

'e»qu'l;Pmenvt

I found that the students were well able tohul
rstand my~Engllsh -though they frequently»asked me.to:
k more slowly But thelr command of verbal Engllsh wasgy
velementary'and slow, though by the conclu51on of the
ced 1mprovement 1n many of the students’ Engllsh |
lh Th yrare to further study Engllsh in upcomlng

“_yses at‘Hu a atec Rehabllltatlon College

in Japan, I arranged to have Loma Llnda k

‘us 1n Japan on the v1deo conferenc1ng

Thlsﬁalso proved to be a challenge On Monday,;_,

the Humanatec,kf

sold them the equlpment to come on s1te and examlne

In the process, the phone number that was

bllltatlon College faculty called the company in Japan :



given for Loma Linda to dial was changed. On‘Friday in

Japan‘ we-waited‘for,theicall again from Loma Linda, and
\ . .
were growrng 1ncrea81ngly dlsapp01nted as two hours passed

\
with no connectlon, and then finally, the technician from
Loma Lindavappearedion the video conferencing sereen and
spekevte us. In.Japan, we‘were happy and applauded. The
jreason that the call wasblate is that we failedvto takel
. Daylight*Sayings time inte‘eonsideration Qhen arranging
the dial‘up time. There wasbother time disorientation'as;
well due to the International Dateline. To dial us at 9AM"
Friday ianapan/.the'LQma,Linda technician needed to
connectynsddn'the‘preyieus Thursday at 5PM in California.
Irhave not yet received‘the studentievaluation ferms
‘to,reView, but verbally the students told me they enjoyed'
theaeourse, The coordlnator of the program 1nv1ted me to

'return next year The students'learned the materlal well.

vl.felt the groundlng of thls prOJect in establlshed

: learnlng theory, the plannlng and evaluatlon, and the‘

. . \
jexperlence derlved from prevrous onllne dellverles of thls

course 1n Callfornla helped make thlS educatlonal venture

|
\
, a successful one.

|
1
N
|
|
|
|
|
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APPENDIX A:

SCREEN PRINTS
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Presentation Template “Pronounce and Translate” .
The medical term, audio file for correct
pronunciation, and visual cue as prompt for
mental recall of the medical term are included

‘here.

Figure 1
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Figu

ire 2

English Meaning Template - “cardi Means”. This
template provides the English meaning for the
medical word to be learned.
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'Figure 3 Template for “Translation Exercises”.
. Multiple-choice questions are written for the
" student to assess if new medical words have been
correctly learned. - B : '

‘nephr Means

bladder
kidney
- liver

hcal“t

Esc to Exit e
Close Powerpoint for Main Menu ' . Back to Lesson 1
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_Figure:4  “Correcﬁ” Template.,Users are linked to this
PR - 'screen when they correctly answer a ' o
‘multiple-choice question about a new medical
word. w ‘ '

~ Correct

. Next Prefix Review

.. EsctoExit .
. Close Powerpoint for Main Menu - ' ) ’ .Back to Lesson 1
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Figure 5 “Incorrect7.Template.‘UserS are linked to this
screen when they incorrectly answer a ‘
multiple—choice question about a new medical
word. '

Incorrect

« Review Prefixes

- Esc to Exit ‘
Close Powerpoint for Main Menu Back to Lesson 1
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APPENDIX B:

STUDENT EVALUATION
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Figure 6 Evaluation Rubric - This questionnaire was used

' " by chief evaluators of the project who were '
‘students who had earller passed a medical
‘termlnology course '

Rubric_

5 {Ag_ree Strongly

4 — Agree
3 — Neutral
. 2 — Disagree

1- Disagree Strongly '_

1. | The Medical Terminology lesson
| was easy to understand. 1 2 3 4 5
2. The Web—based exercises helped
me learn new medical terms. 1 2 3 4 5
3. | The lesson was easy to navigate. 1 2 3 4 5
4., The screens had consistent design. 1 2 3 4 5
5. Icons were con51stent throughout
|* the screens. . 1 2. 3 4 5
6. The format of the screens made
' logical sense. 1 2 3 4 5
7. The screens had visual cues to ‘
help me learn medical terms. 1 2 3 4 5
8. | I was given feedback to help me
correct my errors. ; 1 2 3 4 5
9. The lesson was flexible, allowing

me to selectively study concepts. 1 2 3 4 5

10. I learned medical terms faster on ‘ v
PowerPoint than from the textbook. 1 2 3 4 5
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11.

S 12.

~ Please list three things you liked best about this
' lesson.

- List three things you liked least about this lesson.
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APPENDIX C:

JAPANESE CULTURAL EVALUATION
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Figure 7 Evaluation Rubric for Native Japanese Student -

‘ 'A native Japanese student evaluated this project
for acceptability according to Japanese cultural
mores. ' '

Evaluation from a Japanese Cultural Prospective

5- Agree Strongly

4 — Agree
- 3 —Neutral
2 — Disagree’

1-Disagree Strongly

1. | The images”oh thi$-learning
. exercise make logical sense ‘
. to a Japanese student. 1 2 3. 4 5

The images are cuiturélly
appropriate to a Japanese ‘
student. v' : 1 2 3 4 5

‘3;3; What'changes to you récommend for the Images in this
- lesson?
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