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ABSTRACT ' ‘ ’ /
- A conputer—assxsted instruct10na1 (CAI) progras is
' being used.at the University of Michigan School of Dentistry. tc aid
in the teaching of oral diagnosis to dental students. The program is -
designed to simulate a real life situation--i.é,, the diagnosis of
patient illness-which would not be otherwise. avdilable to the student
and to demonsttate to the dental student the qeed for correlatingoa
therough case history with a clinical examination and laboratory
~tests. The computer program is branching and non- linear, with a small
specialized dictionary. It prowides the student with a series ¢f 15
case histories and a list of laboratory studies from which to choose.
For each case, the student receives and verifies the’ resylts of the ‘
tests he specifies and then makes a diaghosis. Field test results
show that the program meets student needs, saves them time, and that . Coe
-they prefer ‘the CAI node, At the .suggestion of the students, glans = -
are being made to expand the program to include a greater nunber and '
. variety of cases and to offer more difficult chg}lenges. ‘
(Author/LB)
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éij <« Introduction

One oflthe areas that computer-aided instruction has been shown to be | ‘L
etfective is in the area of simulation Qf real life situations. “These situations
generally include cases that would be too enpensive to- provide actual experience'
for the ‘§tudent, cases. in vhich the time allotted to fully assemble all the data
and complete tests is nuch too short or those situations where the,experienCe
canno‘-be provided to the student because it is not available when needed o

These conditions are frequently the situation in the field of dentistry., Time
is a+\a premiuwu durinv ‘tre educational process of 'thé dental student. .He is in
class cr labora,orv generally eight Pours& five days a week. Thus, the proceas
_of ecncduling educational eAperiences, the expense of providing them and the"

) time span in which they are allotted’ can be d‘fficult Lo arrange. As a result;
©  many diverse real life situations cannot be experienced currently by dental ‘
) Jstuderts, because patients with the appropriate illnesses are not available at’
- *-  the time the =tudent needg the expe ience. This paper describes one effort to

LU ] .

E{ develop an effective. conputer program to <upply these experiences. g

"fReview of Literatur
» R ’ﬂ Compute" simulat on in the teaching o’ Oral Dwagnosis is Tlmited to only a.
. 5 3 ’
i 1]

v

ﬁhalf’dozen courses and +hese are taugnt in but, a handful of schools.

{

Medical schools are somievwhat ahead of dental schools in the use of s:nulation

' of redical diagnos;s3g 1ut S0 far .88 dentistry is concerned there’ is no widé~

4

spread use of this tec hn1que 1n the critlcel area of dental education . 0181

dla"ﬂOa‘S. By combingng lectures anu scminars with the computer, and bv i Y
limiting the material to a lmited area of knowledge, a realistic situation,
'relating to a patlent, can be presented to the : tudent.. , , :
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.+ -area with many inherent problemss Among these problens vere those connected -
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c;xr*recmicff L ' o S

Aoout two "ears a 30, we began work on a. CAT picgram designsd to provide

' supplemental exprerience te the denta‘I students in this partiﬂular area, Ve’

soonfdiscovered that the field of cral diagnosis ercompassed a fairly vide

with- patient history takirg, with its many ramifications, and the corresponding o

computer problems of- student—response-processing._,We therefore narrowed the
field and ccncentrated initially on the laboratory studies and diagnosis
portion, saV1ng the oiher parts for future developments. 'ﬂ R
"The objectives of the program vere (1) to demonstrate +o “the student the.
_need :for obtaining a thorough case history, correlating the history-with the

. f clinical exemination and the ordeting of appropriate laboratory studies to

provide adequate answers for a diagaosis and (2) to. provide a realistice ' .
situdtion in which dental studerts could practice.their newly acquired -
knowledge. : g SRR , v

~ The program is organizéd with material selected from actual ceses in the
file° of the oral diagnosis: departnent. The health questionnaires used with
each case are exact copies of those filled out by the patient. Thus, attual )
. case histories and participation hy the student forn a realistic situation for
the student. The guestionnaires are handouts to the student- to Jot dqyn Q&u
pertinent. details and, at the sate time give the student practice in inter-
preting signs and svnptoms from a lav terminology standp01nt (which -can be most
interesting and frustratirg) ‘To complete the information given init1allj to
the student 2x2 color slidés of the pertinent clinwcal areas of interest are

furnished, plus the chief com plaint and the- present illness. .These latter

-

Ctwo p1eCes oi 1nforration are findings a student would get by taking a patient i
MR L
h;stcrv and initiclly tal?*ng with the ‘patient. R

Example 1 shows a portion of wne.of the cases, ?he cases, themselves, are

: structurca in en easv-to difficult séale, to. build up the confidence in the

weaker student and, at the “same timc -offer a chall enge to the more advanced

student. After ass1nilat1ng the initidl informétion, the,s udent is riven a

‘list of laboxatnxy studie to ehoose from. Thas list of studie\ﬁisfkept constant '

throtghout the nrogxam, but is diversifi d enouph to cove“ all cases. The obJeqt

o is to. 1eave enOugh averués of 1nqh1ry open to the student and still keep thE‘\

‘\
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list a reasdnzble length. The lists of posslble laboratory studiés‘and"_
;'diagnoses are'presented ﬁy the computer in ‘each case. This is done on’ purpose.,
We have found, from other . progrmms, that students become., exceedingly frustrated
\by continuously hdving to sort through sheets of acdeptable answers.
For each laboratory study selected vwhich is app”opriate to the case ¢
complete test results are g1ven in a form compatable with an actual laboratory '
L:report, along with the signiflcance of its results, in terms of the patient

fhistory. The student must then verify that these résults are either nomial "“4“7’_““

or abnormal, If he is correct in his answer, the computer reinforces the
1deci51on with confirming evidence. In-. the!beéinning cases, the type. of
-infbrmatlon which can, be gleined from & particular test is detajled’ and its
.dignificance is expla1ned C

- If the student claims that the test values:are normal and they are not,
both pat1ent values and normal values are displajed 50 that the student may.
now compare the two sets., The program thus forces the student to learn these - I
» Vvalues because he Pnows that the test is used in later cases. In any case,‘
- he is not allowed to go further without a verification of the test results or

'a comparison of the test results with normal values, plus an explanation of {.

the importance of the test, ‘ .

-

If the test selected is unsulted to the&particular case, the program
~exp1ains why the test is not pertinent and pﬂovides additional information -
as a hint to guide the student. The hint usually consists of a _surmiary of the

-pertinent details, especially in the beginnin cases., In some of the later :;h -
‘.;cases, the stuliént should know better ‘and. the\program reminds him, |
When the/student feels }e has enouph information to make a diagnosis, '
he signals the computer that he is ready ﬁo ma?e a dlapnosis. Theicomputer
chechs to see if he has selected all the/ﬁporofralte tests so that he has = o
sufficient information té make a diagnos1s If all the pertinent tests haVe .‘i,' s
not been selected;: the student 4s lotked out of m1k1ng a diagn031s and is
informed that he has not selected all thc releVant stud~es. When all the
y proper studres heve been crdered and the necessary information rathered the
student is asPed to’ make the final diapnosis. If the student's answer is not
_correct ‘ ll the information fs summarlzcd and deduetions are madr.~ The
'student is apain Gaked to maPe a disgnosis., ‘When the case is correctly

: *iﬁidentifled, a ccmn]ete sunmary is presented.» - '\l‘,,;\-fj R R Lo
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N " The case summary. presents all the pertinent details and their signifi—
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cance to the case.. Also, any extraneous information that was ‘presented in
the case is explained. The student is told that these details often come
-from: the-way the patient filled out the health questionnaire, and really
hava nothing to do with the case. A brief’ description, of what actually
transpired-for the patient and the’ results obtained is given. The program
liﬁits itself to laboratory studies and diagnoses and refrains from invoive—' e
ment with treatment planning and. the_treatm.nt itself leaving these to. ::;;Mi;.
future prograns. ‘ ' A

. The ourrent program is a branching, non linear program wvith a small e {,

i

P specialized dictionary that responds to- a'limited nunmber of non—ambiguous
! ' requests and keyvonds. ‘The student is allowed. to backtrack to refresh his

memory on the chief complaint and oral examination. Current efforts are in

the direction of mak‘ng the program completely table driven and expanding e
the dictiOnary. _ i o I - ‘ faf’
. Results

- A pilot study of approximately ten students was conducted on the original
. prégram vhich contained five cases, A course’ Specific evaluation questionnaiya, '
: filled out by the students, providgd a wealth of information for diagnosis of
problens and provided a subjective evaluation _of the program. The student
evaluation form (see Figure l) ashed the students to determine (l) how well
they felt the program was reeting their needs, (2) wha*, their teelings were
about CAI versus seminar methods and (3) to get general commehts for improve-
ments.f ”he program was revised on txe basis of the critioae and.run with 150
students, again with a course spec*fic evaluation questionnaire: The results '
of the questionnaire are shown in Figure 2 and overwhelmingly show that the |
- students prefor the CAY mode of presentation. The curront version has been
;expanded three—fold and mest of the student suggestions have been implemented.
The general commentsiof.the‘students_indicated that "‘they wanted more .
_ cases,nincreased difficulty and greater variety. They~a1so‘enjoyediyoing atk<
:",the r ‘own pace -and there was "no "fear of making a fool of oneself. o
' Clinically, the probram ha had a~significant impact 0n lesseninp rhe
teaching 1oad Previouvly, seminars and classes werc givcn explaining the G
procedures. Students were then taken to the hospital and were piven cases in:ﬂ.tM

-~
e




‘which theJ Lad- to order laboratory studies and*determine the diagnosi; of the.
patients. . The instructor at the hospital spent much of his time reeducating and'
reexplaining the procedures to the class. The students vere. ﬁot relating ‘
diductic studies to the real life situation. ; Seo
- Current observations by the clinical staff reveal that the amount of,
."reemphas1s t1me and the- nunber of simple questions students ask in the clinic
situations have dropped considerably. This has allowed more time for inter»

pretation and synthesis of .clinical material. The.time 'spent on the computer

- progz am has ?iVen the\students the intial contact and experience they need to -

' intelligently order, the appropriate laboratory tests. In monitoring the
students requests for laboratory studies and the diagnosis given, clinic
instructors heéar.the students. say that +heix ‘current case is often similar to
'those they had preViously seen in the computer program.

o , _ e

. . [

Surafry
ﬁy carefully choosing'the'subject area and limiting it in scope, we have
.provided a realistic learning expexience for dental students. The computer
~simulation combined material from-actual case histories, realistic patient

health questionraires and 2x2 slides of the’ relevant areas. into a compact o
‘ effcc .ive prog: Ay It has shifted the information passing mechanism from the . _ﬂ“_fi
P instructors' ‘Shoulders to the- computer., As a result, clinical insiructors have’

. more time to didcuss the merits of the ca es andkwork with the students.
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(Thc Chief Cc .ui;lha is Given )
/

CASE 45: A 21 YELR OLD CALCASIAV MALE "PRESENTS’ HINSELF o '
| YOUR OFFICE FOR’ "GLT”I«G MY WISDOM TEETH OUT. I HAVE BEEN CUTTING
‘,°THIS TOOTH' FOR THE LAST SIX MoNTUS AND NOW IT IS ALL SWOLLEV AND
SORE.’ My ENTIRL LOWER. JAW HURTS ON THAT SIDE AND 1 CAN T EAT. OR
OPEN MY bOUTH " ‘]_ R .f R | 4

N
v

Now LQOK AT THE HLALTH QUESTIO\NAIRE FOR' CASE 45, PRESS'THE
“CARRIAGB RLTUR”".REY quN READY. (The computé Waits untll the

student sxgrals he is ready and then presentg the cllnlcal ', ’

L] 4

. . ‘ N -
examlnatlon) T . ' ,{ ' .

-

THD CLINICAL LXAMTNATION IS UVREMARRABLE EXCEPT FOR ‘THE. AREX
; OF ThE CHIEF COHPLAINT. WE SEE #17 IS MESIALLY I CLINED WITH SOHE
OFR. ThF CUSPS PROTRUDING THBOUGH RED AND INFuAMMED GIVGIVAL EISSUE
?;’THE "ARLA. IS TFNDER AND S”OLLEN #16 IS EYTRUDED AVD IﬂPIVGING
o UPON ”HL.VDEEATOUS LOMER SOFT TISSUES.‘ RADIOGRAPHS IhDICATE A SOF“"
TISSUL PARTIAL thACTIOV OF #17 AND AN, EXLRUDED FUS“D ROTTED *16
TREA’ ENT WOULD BE IRRIG TlOﬂ OF TH" EREICOROIII}C A\D EATRPCTTOV

N n‘ »»»»»

’,
-v'

#17 AS YOU TURV OFF. YOUR OPERATORY LIGHI, YOU VOIICD quuTHING
ABOUT YOUR PATILAT"“ LY ES nHICH YOU DIDN"T SL »UNDER ARTIFICIAL
LIGHT.l IV THE NALURAL ITGHT YOU SDE A COLORATION OF THE_SCLERA

\ OF THE LYE.I IN DIRECT SUNLIGHT YOU OBSLRVL A GREEISH~ YLLLOW TINT
“v_ (LOO‘ CxRDFULLx AT SLIDLo 12 AND 13. YOU SIL THE PATILNT IN.Ii)
: THL PIC T SLIDL AND THB SPCOND aLI L SHOW& THE PATIENT AND YOUR

BRONN PYLD PAWTNFP) THI; ALQRTS YOU 7O A YOTFHIC PROBLEJ WHICH ;::

COULD ”nVL A WAJOR b‘AP NF ON YO R TRPATWFNT DLAN AND PLOCEDURUS.'

““” YOU lwﬁNT‘h/‘OML LABORATORY TUDIIS CHOOSL THD TMPORTA

Ny

“\v:’4“



STUDIES. (TYPE NONE IF ;HERE Aqr ho: OR.IF QQp ARE FI‘ISHEDL): ’
_ B (1) v D.R. L. | | | \ |
: '(2)\-C,Bac.‘: ’_ “" . “':‘ , "_, .
(3)  COAGULATION SERIES = )
~ (4) . CULTURE ST e
F(S)"EXFOLIATIVE CYTOLOGYl .
 "(6) sIMPLE URINALYSIS L . ’3' '\£ oo
(If ‘the student -selects V.D.R: L‘:‘,‘"I‘est #1 ‘the ~respo'n'se'.is:-).\\,\.- .
; | THERE IS ¥O NEED 20 CHOOSE THIS TEST. PLEASEWORDER.ONLYﬂ$ﬁSTS
 wWHICH RLLATE DIRHCTLY 70 THE PROBL M. OTHERWISE ' IT WILL COST Twa
. PATIENT Mowny AKD ' THE LABORATORY TIME WHICH COULD BE SPENT ON fg-
: PERTINEVT TESTS. o . - | '[ e -'\\‘
(Ir the student selects C B C., Test #2, the response is: ) B \\
S LTHIS IS A bébn TEST BUT DO YOU KNOW WHY you ARE ORDERING IT°’ 'k\
- LET ME GIVE YOU THE RESULTS AwD\THbv NE CAN MULL THEM AROUVD IN .
**fM—QURJMINDa;TOGBTh;R._* e
" weITE BLOOD CELLS ‘.u» 15, 000/cu ML ‘
RED BLOOD éuL' S . 5.04 x 106/cu.zm. B L -
HEMATOCRIT-PLASVA IS, .’7f40% L :
MARKEDLY ICTERIC" éff' L t
. HE&OGL&)B;N fo . ;_ 16 GM/lOO cc. ‘
) M.C.V. {HEAY CORPLSCULAR 88 o R IR
. vowm:) , B : e i
(etc) L, e R e T 'i“‘ -
(If the studcnt Lyoc» "nono" without solcctmg the pertinent tests
(2 and 3) tho rc,qpon isz.)‘ “ S . : o ‘ , v
o - ,k; you nmvr 0T SELECTE ALL'EQE PERTINENT TESTS. . .
S - gl

e AN



’1, Take the role of a student offerlng a crlthue of the proetnt | g
‘ program.- What -single’ rcconmendatlon would you make to the ‘1"
i | faculty author that would be most posxtlvely contrlbute to the
| effectiveness and/or 1nterest of the program. o CJ f _;’ - N
”ﬂIi.' Taken as a whole, dld«tHe unit ‘serve a usefTI instruotlonal functlon"
IIi. D1d you find- the unlt intelJectually stlnulatlng and interestlng? |
iV. Semlnars have been uocd as an alternat;Ve to the present method
to serve the eame instructlonal purposes. Whlch method do- you
peroonally prefer? “.': f“' . ‘
:“V.i 'How efrectlvely was your tdme‘utiiieed-in terms“of the amount

" learned in the time expended° g

The next two items are statements faken from the course objectives.
,The student was asked to subjectlvely evaluate how well he thought these

-

objectlves were net. : . » 0 _ y o o

VI, Given data from the health questionnalre and clinleal flndlngs,__‘
| state what laboratory studies are }ndlcated. . :”T““‘ff'““w“’“w‘-\‘
VII;»Giv n results oF laboratory studles and assumlnu other data, fromn
e ;j'i the health qus Llonnalre and cllnlcal flndlnas, rake a diaonosxs.
VIII. W1° any mat011a1 presented vhich you th1nk might better be.\
offored by’ another netnod° 1f 00, pleaseeldentlfv and e"p]alh._
IX. Do you think that othor Waterlals or. technlques (in the sense.
of kinds of quostionu, approaohcs) could have beenrlnoorpoxatedv‘

4000 N : T

1nto,the present progxam}
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* *PIGURE II e ,
' : “ .+ o 1n=179 '
R S ,, . S e
I.  Response . T e 77% (61)
< NA o . 228 (18)
IT. Decidedly yes . .. - T - 60% (48)
Yes - . o o 39% (31)
Uncertain . . o A
" No ' s ’ -
S Decidedly no’ Loe e -
e NA ' ‘ o R R
. a4 - ~
ITI. Decidedly yes . : .~ 50% (40) o
Yes . o o L ©46% (37) ' .
Uncertain - - oo : T 02¢% (qz) , o
. Decidedly no , ' _ L -
Na T A
v Deflnltely CAI program - - 22% (18) . o
CAI program ) A -32% (26)
~ Uncertain i S V 20% (163
Seminar:’ ° R L "~ 11% .(09)
. Definitely semlnar N ' 03% (03)
NA . o - 08% (07)
T A Vcry‘effeCtivély e . "30% (24)
S © Effectively - - C . . 54% (43)
o Uncertain _ o ' L 12% (10)
Ineffectively : ' - ’
‘ Very ineffectlvely R T ‘
NA- . "02% t02) o
vVI. Deflnitely effectlve . S e 35% (20) . '
e geteee-. .. Effective. T S ' '4) 59% (47) e
: o Uncertain_ ' : 078 (06—
‘Ineffective = - - 0ls. (81)
- Definitely 1neffect1ve ——— L Ve .
NA .- ooees{os) Ly
VI, Deflnulely effective S S T27% (22)
g Effective’ Lo 53% (42)
~Uncertain . " R 12% (10)
- Tneffective: . . 0lg (01)
" Definitely inoffecgﬂve : R -
CNA o o . .~ 05% (04)
.VIII ch - ' . - - 10% (08)
- Uncertain : . .20% - (10)
. - -No. S , , 1 63% (50)
 NA T " ... . 06% (05)
"IX;~ Yes T e 398 (3 '
‘ “Uncert ain , EE . o 30% ~(24) = o &’ .
LT NA iv%fﬁ,~ S T 10% (08)

k). sign:fxcs eiLhcr (1) no rocponso, (2) commonts only or (3) two or

;fgﬁhg;re circlcd itéms. CRRE e ‘,f I “f'¢ , ]i, 'i 
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