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1‘Eeseaich Laboratory (CERL) tov¥provide SHCS staff with train-

SRR INTRODUCTION- N

Background

In Novémbér,‘IETBT a research agréément w1th the title

. "Evaluation of PLATD Iv. %ystem in Air Force. Medical Training"

T

‘ 'fwas slgned between répresentatlves of ﬁh? USAF ~School of»Heéiﬁh

Care Sciences (%HCS? ‘at™8heppard AFB, the Air Force Human
Resources Laboratary (AFHRL), and the Defense Advanced Research ~

.JFfogects Agency (ARPA) of the Department of Defense. ’TheA

sgreement called for»the research and devéE;bment Df a new o
problem- erentéd med;cal ‘curriculum, (PDMC) for the’ Physician x
Assistant program offered at Sheppard's SHCS. The new currlc% .
ulum was toize develéped and implemented on the FLATQ Iv
computer=- based education system ‘A major: Dbgectlve of the
progect was to .be a comparative evaluatlon of the 1n5truc—
tional effectlveness of the new problem orlented materla1s/
and the. ax;stlng traditional curriculum. ) '
Under the terms.of the agreement, the Air Force's Air
Training Command (ATC) was to furnish (thrcugh SHCS) a staff

of subject matter spec;allsts and support personnel to develap

the new curriculum, sufficient classroom and labcratory space

to house the project, and enough phy51claﬂ asslstant stdﬁents
1

to form the evaluatlon sample. : <

AFHRL was to- develop an evaluat;an plan in CDnJUthlon
w1fh SHC3 and" to prav1FE direction for and monltorlng of the
evaluatlon ltself*' In addltlan AFHRL was to derive and
implement measures of studént’ and instruﬁtorvattitudes as
well as tests of student petformance.

It was to be ARPA's resPGn51b111ty to provide ED PLATO v
IV termlnals plus support costs for computEF usage, communi- '
cations 1inés and terminal malﬂtenance fo# three years of R
Serv;ce aE the Sheppard site. As well as’ prov1dlng hardware

-,support, ARPA was to fund the Military Training Centers-graupi

[

(MTC) of the Uﬁiver%ity df’Il;jngis“‘Cgmputeribased Education

SN
L



ing and advice -in the-QSé éf the PLATO system. The J%C.graup
was also to cooperate irr the development of curriculum mater- .
gisl; for the:prajeét'aﬂd'perform 6ther'é%éistanee as agréedk
to by the Sheppsrd project manager. |

In mid- 1975, at the time the. Sheppard DFDJPEE ‘had reached
its 1mg1em9ntatlon stape the pr@]ect sponsor (ARPA) asked.
CERL to prppare ‘a proposal tg dD an evaluation of the Shepy
. pard effort as well as those of other ARPA=- supported PLATO
‘projects. The MTC group had taken an lmp@rtant rgle in sup— .
port of each of the majo? ARPA sites. This role included
giving initial training in the TUTOR lahguagé, acting as ;:
liaison with the rest of CERL, making site visitssfor in-
service training and problem solving, revgewing lessons to
'1mprove their pédagoglcal approach etec. Since they had
observed these projects from ‘thelir lnEEptlon, the MTC'groﬁp
wa% thou?ht by ARPA to be in a good position t@ assist: in
.iormatlve evaluation for the purpose of maXLmizln? the effec—
tiveness of each site. CERL's PLATO Edugat;onal_Evaluatlog :
and Research group (PEER) was also enlisted ta_pgrticipaﬁe};n

the evaluation. i

Anather &oal of the MTC/PEER evaluation which resulted
from the contract with ARPA was to 1dent1fy genérqllzable
: aSﬁéFt% of the experlence of the. ARPA-supported sites. The-
svaluﬁt1on soufht to address the overall question @f."undpﬁ
what conditions can CBF make a cost effertlve contribution
t@ Eﬁjxlnjtruct1anal npeds of the serv1eeﬁ".L PLATD 1mﬁ1ementa—
syt Chanute AFR and Aberdeen Prov1ng Graund sites were
studied| along w1th that at the Sheppard AFB site. Reports by .~ - %
Himwich' (1977&) Caii Himwich . C1977b) and Avmer & Mlgselt

The Chariute DFDJ%GE is dlaQUgSEd in report§ by I fiecka Q19773:
197755 1978), Himwich (1977a), Misselt, Himwich, Francis,.
~Avner., Tatsuoka % Klecka (1977), Tatsuoka, Misselt & Maritz
(1978), and Tatsuoka (1978). The report-by Call-Himwich

(1978) on the POMC courseware is a companion to this account
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1

. of the Sheppard progeﬂt i Other reports dealing w1th more

= . 1
vg§heral topics 1nclude a.study of ceritical dEElSlGnS made
durlﬁ? various PLATO development pragects (%télnherg et al

. 1977)- and a set ofl guidelines for 51te imp 14mentatlan and

mansFement (Francl% 1977).

; §¢épé 3ndARatiénale
-The Sheppard AFB CBE project had two distfinct phases
each characterized by its own goals tlmellnes,_and organlza—

tional structures. The first phase sought t@ ‘ereate and imple-
ment CBF materials for a problem-oriented- Qurrlculum 1n the
EHCS training program for physician assistants. It.lasted
from November, 1973 when the arlglnal reaéarch agreement |
was approved, until December, 1975, when the %taff term;naféd
the effort due to. at;rltlon in thé student sample 3&nd other \
problems which threatenéd the 1nfegr1ty of the evaluation.
‘After abandcnlnp the first set of goals the staff propOSeﬁ a
follow-on investigation which was to involve preparation and
.testlng of CBE materials for the Medical Lab, Radiology, and
Defital Assistant courses in the SHCS. This second ﬁPQDOSal
was approved in .time to bé?ln development af’materlals in '
March, 1976 Final .data collection for the sezond phase
ended on June ?D 1977. - .
o - This report deals exclu51ve1y with the plans, transac- .
. tlQﬂg, and outcomes of the flrst phase, of the SHCS prajggt.
, By virtue of the fact that the original. goals of the E?o?eg&
were abandoned (31pn1fy1ng the end of a first phasgbgndfthe
-ynpc9351ty of a Second) tﬁe project failwed" tq'schie?? its
Phase I objectives. The main purpose of this report is to
examlnp the underlying causes of that fallureaand to document
«th@m as lessons learnéd and situations to av01d in future
projects, It would, of course, bhe desirable also to examine
the major-eventsxand findings of the secondtphase. Unfortun-

ately, the late completidon date and CERL's redhced level of
o ’ ’ R ) ‘ o

L
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contact with Sheppard during 1976-1977 make it iméo%éibie.ta
extend the scone of our evaluation bey@nd Phase I. A full
rpport of the Phgﬁg IT effort,is ‘to ‘be made by AFHRL . aftér
data. analy51s and lnterﬁretatlon are completed

) The information on which the present rgzgrt 15 based was
gathered informally thraughaut_CERL's assoclatlon.w1th the
‘Sheppard project. Correspondence, documents prodpced by the
‘Sheppard staff, notes made by MTC congultants during site

visits, and, interviews with staff members are the major sources

~of data we have had avalljh1e The report hy project Staff
and AFHRL rése;rcher% (3t31nkerchner, Deignan, Waters &
DeLeo, 1@77) has also provided useful insight, and we are
’grateful to AFHRL for givin§ uslaccegs to a prepﬁblic%ti@n
copy. Although we  have utilized numerous sources of informa-
tion to prepare this document, we recognize that other forms
of data (e.q., interviews with eoﬁrse in5tru§tD}3, and closer .
observation of implementatibn conditions) would have signifi;:
' cant1y enhgnced‘éur undérstandihg of Phase I. _
Muéh can be learned from Sheppard's PhagerI effort in
spite of itsffsilqré to fully implement and evaluate’ the
problem-oriented approach to mediéal education. In orde; to
focus on the major .outcomes of Phase I, somertopics (é 7.

the manapement oF the éourseware dFVFlQDmEﬂt Sﬂd 1mp1émentq—

tion ﬁFTIVltle“ andhthekwsyg in which CERL cantr;buted t'o themj

- are dis@ussed,only briefly.. However,. much of this information
is reported. elsewheres (see Steinberp et al., TQTfr Francis,
1977; and Steinkerchner et 31 1977)

The Féport is orﬁénlzéd in four ma]ar'aectiOﬂs Foll

1
an the introduction, a hrlef h1%forv of major FVPnfS is given.

Iﬂ:

The SthfEUPnt %ectlan 1dentlflpﬁ the four mos t'Si,ﬂfficsﬁt
outﬁomed or problem areas and analyzes the1§ cause s. The .
final- gectlon‘glveg a summary of the major outcomes, hfiéfiy
‘states some -additional outcomes, and-gives an overal} ‘

aSsessmemtxof the-Phase I effort.
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7 T HISTORICAL SUMMARY '

R . Project Drl %gsbw S \ !‘\fb* - R S
. '; ‘151 The Request for' Tralniﬁ%“?esearch (RTR) dated 4y April ;

7 137? is the earliest official dccumént generated ‘during the
o Sheppard pro1ect (spe Appendlx Ay. fPrepared by an foiclal
in fhe %chool of Health Fare Sciences: (heresfter known as

the "progéct‘in;tlatar") th? RTR outlined a ratlcnale for
the research effarﬁ’amd SPt out general plans for what was
to be attempted., "'%;é ' IR
In essence, the RTR. dESCrlbed a shortage of phy31clan3'
services in the Uf‘Sg Air Force whlch could poééntlally be -
alleviated through the tralnlnﬁ of 1SFFE numbers of phy31clan
333}stants (PAS) A traanlnﬁ program for PAs had been estab=
lished at the %HCS in about 1Q7ﬂ with a comprehensive Plan of
.Inatruatlan being completed in August 1972. In.the view of
the project 1n1t1atar, the EXIStlnE PA curriculum suffered
» frcmrthe lack of-a basic frame of reference for. the core of
’ medical kngwled ge to be memorized. . He propcsed a currlcular
reorﬂanlzatlan intended to lllustraté the clinical relevance
Qf this material. AlthDth it 'is not stated explicitly, the
‘o reader of the RTR may 1nfer that a-main beneflt exgecteq frcm
x'lﬂCFESSEd clinical relevanee was a decrease 1n training tlme.
. Part of. the 1mpetus?fcr a rewcrklnj of the PA curriculum was
the fréquéncy @f'sgudént“questidns about why a FA;wQuid need
to know cert51n basic .science material. Hence, msking the
currlculum mareﬁbllnlcally reievant was EXpected to -improve
‘student attitudes. Another supﬁcsed benefit was:that other
jﬁlled health peraénnel wouldzgaln a better understanding of
heir own place along- thp "dlgéﬂDgl;ﬁtFeatmEHt" 1gop;
= ';’g Hopes for rEdEVFlOplnE the PA caurse as-a problem=
orlented medlcal currlculum actually preceded the plans to *
use the PLATO system in thls eff@rt It is our understand;ng

that officials in the. SHCS learned in early 1973 'that a set
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t; leave the Air Eprc; and an experienced administrator was
selécted to become acting director In December, 1973, the.:
-aCtISF leEEtOF, the project initiator, and two ether SHCS
officials participated in plannlng dlscussiaﬁs with members
of CERL's MTC support group. '
zDuring thé(reméiﬂderjaf 1973 and the first few weeks of
L1974, a number of organlzatlonal and stafflng decigions were
rmade. The actlng dlrector having taken up re51dency_at
Sheppard AFR during this period, arranged for office space to
house the project and its PLATO IV terminals. He also selected
a number of staff members, some of whom were to join the
projéét‘iﬂ Fébruary with others not coming until June or
July, . 1074 ,

A series of plénningxmfetings was held at the SHCS in
1até)FébFUéFyﬁ Repreéeﬂtatives of the MTC g¢roup meﬁitbgether
with personnel from Sheppard's PLATO IV staff and .instructors
from.the thsiciaﬂ Assistant's course. Among the major out-
éémesh@f_théSE meetings Were: (a) a working def{ﬂition of
%ﬁb%ﬁhlé) oriented medical curriculum, (b) an unders tandlng
that the PLATD project would CthtltutE"The Core of the
research on tha PA cdurse (and that it was beyond the scope '
of the project to undertake the revision of the PA CUFFiCﬂlum
'as A wh@lé),v(c) an inq;éétionvfromvthe'project staff that

~/ the evaluation of PLATO IV as an instructional medium would
be secondary to the evaluation of the POMC,” (d) disclosure of
plans to divide the déveLopméntﬁeffor; into a basic science
EDMpgnent and a pr@blé@fofiénted camgﬁnent, (e) a ﬁﬁscrfption
of the irftent to use PLATD in a wide variety of specific prob-
lem areas withins the course, and (f) discussion of the role
that might be taken by CERL's MTC group. I

While abaiting the arrival of the primafylsgbjéét matter:

vpeﬁiﬁli‘ (A nﬁwlvmvrﬂdU}tPﬁ nhvgxclﬂn)" the staff members .

r alrendy "un huird" traveled to (le to receive training in

the TUTOR ldHﬂHJHG, 1ﬂnLIHLL10HJL desipn; hnd other aspectes
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Aruitoxt provided by Eic:

.preted the definition 1In a manner with which he could feel

e
b

. * .
= ¥ . £

e

of the use of PLATO IV (see, Francis, 1976). 4psg return to
_Shéppéﬁd AFR, they‘é@ﬂtinued to develop their skifis-iq 1%§%bn

writiing while .refining the plans for the new curriculum.

Work on a number of basic science lessons was begun while

awaiting thé physician, the "clinical" subject matter expert.

The weeks following the arrival .of the physician were

marked by a significant alteration of the préjéétﬁs direc-

"tion. Whereas it had pr9v1OUE1v been planned to develop CBE

mdtgrlald for ea;h of a number of Lap;c@ which were thought.
to bé well-suited for CRE application, it N}sde ided durlnp
this péri@d that all of the material related o a single

oﬁisﬂisystem (the réSpirathy system) ;hauld be targeted for

.the POMC. The portions of the course Plan of Instruction

(POTI) dealina with respiration were identified and these
topics were reorpganized and reordered for. incorporation into

the"?D“@. Concurrent with the chotee of respiration as sub-

ject.matteyr was 2 reconsideration/redefinmition of the POMC's

nmature. The subject matter Epéﬁfsligt wAs plven primary

responsibility for planning the curriculum, and he reinter-
romfortable. A fuller discussion of this point is given
later in 'the report.

Initial de unlohméﬁt work on elements of both the basic
science component and g clinically=-oriented portion of the

POMC proceaded throudh the summer and fall® of 1974, “Among

R - . @ . ’ . ~
the major events ot this period were:  (a) the arrival of

the remaining =staff members allocated to the project (the
last of whom was not assigned until Nevember--one year after

the project pot urfderway), and®(h) the initial planning for

*thesimplenentation and evaluation phase. JAY

Planniry for the Tmﬁﬁém@ntnt}un
3iﬂﬂég¥13“ﬁ tor redevelapine the entire PA curriculum

to be problem-oriented hid been 1h}ndnnvd or puﬁLthcgi‘;p%

, . g ,
implement atton of fhe POMC had t;cx be done in auch o way as
' s
&
s T
Lo -
! .

*

‘e,



e = J

to minimize disruption of the regular couFSe . An ,implementa- | }’
tion plan was drawn up (see Appendix B) whlch Qalled fofr the
. replscement of discrete hours of the regulsr QUFFlCUlUm w1th h\

new CBE ﬁaterlalsi ng erder to prov1dgﬁfar a Qomparatqu

ing 48 students assigned to the regular curriculum. Ohly 16°

£3
subjects’ were to be assigned. to the *experimental condiftion

. B b ) . ) . . :
because there were only to be 16 PLATO IV terminals fqr stu-

i

w

.dent use, and it was believed to be necessary to have
student to terminal ratio of 1 to 1i To increase the’ size of

the n, however, the implementation plan provided for a

use of a aéCOﬂd class

replicatiaen of tire comparison with the
of PA %tudpﬂt” 'Hence a total of 32 students were to be
?y exposed to thé POMC. during’.the evaluation phase. An important

=
consequence. of the d921%10n to use a second class of PA train= -

ees was that the start of the implementation had to. be moved . i
forward from January, 1976, to Oetober, 1975, and“fiﬂally to j%
e July, 1975. Hence, the timgggvailable for lesson development
wég shortened by six mgﬂthg, |
. An evaluation plan was prepared in March, 1975, to out-
line dpéﬁlflﬁﬂflOHJ for data vglle;tlon and analysis during
the comparison (see Appéndlx c). It called for. the use of &
comprehensive examination over the :pl;gtéry tODlEg‘FOVPFed
in both curricula The., two proups wefe ,15o to be compared =
on their performance in a set Qfxsimulated patient'encountér?.‘

These latter exercises were expected té measure the problem

solving abilities of the PA trainees in the task of ﬁ}fPHGSIS‘
and treatment of respiratory diseases and othér patlgn ailfj
ments. ~The meagu:ement of %udent attitudes tawargg&he POMG
and toward computer-based’ eﬁUegtlon was also an impArtant

FOmDDneﬂf of the evaluation. The plan Ldlled for two admlnis;

trations of an attitude questiannairéssune after a brief <

exposure to the POMC and the other after completion of

s



‘ »' i .I . .,E vv,f! ] . / f/ . . ‘ . T i—, ' .

_ C - . 7 ) / o . PR

first year of the PA DFDgram JThe r lf%llltyvﬁﬂd 1ncorpor— :
ability of the PLATO aYatEm ﬁre also -fo be investigated.

P ; - e

; -

got underway in JUIYn 1§5T, as géh?ﬂuléd The flrst class! =3 ;
initiif use of the CBE ;

encorhtered a numBer of

=5350N5 did not go smoothly. Students

coding grrors in the'lesscnsr and

there was an unfortungte mlxup 3ﬁ0ﬂ% the project staff as to v

. the policies on studgnt dresg,aﬁd behavior 1n‘th@'PLATO ]%DGFEE
tory. The Eitljt,’it%ﬂtSWPFEL fir‘lt”hﬂd by some Staff member s

that an iﬂfﬂrmal?éstSpheﬁe/woulq be maintained. This "policy"

Was quiékly rescirded‘by,t,e project director, who felt that

from Air

*y
-
]
o
"L'l
e
s
<3
-
BN
[
ot
ey

QFCég{brﬁfﬁ" would require co nven— .
tlﬁﬂél dress ant

o S;hpdulmf of PLATO 1V

attendance péﬁt&fns. o

udy sessions was a ﬂj?f1bu1t

nrnhlpm " The !'J students i the experime ﬂta‘] grnup we\r‘éiwéfg_ﬂ»

éxc1“9d from hﬂ recular élass sessions in which respqutéi”

L

toplics NEFEE;Q be discussed in order that they might-recéive
altern at1veiln,trU(tlan on the PLAT IVESySté%. Since it was
gnr phém to ﬁgjaiﬂ the regular class at the next

: ns, they sgmetimes were not able to

RE lessoris-in the available timé.? To
study tlﬂé'aﬂq to have Qppert&niﬁy for.
'C'ﬂFj materials, the- POMC students nf‘féﬁ' had to return

PLATO TV classroom during éVéﬂiﬂﬁ Ho

T
"fﬁ*thﬁ Ti% Jaté'summer months of 1975 were \éhuqy ones for

= the Ft]PLt ersonnel. The severe time/ pressuré on the staff
p g p P ,

‘1
i to tnmfmrlc*{: student use

e in luly.,‘f(wnt‘}r had left too little . . C e
time flor "debugpinpg™ of proprams dng coordination of policies )

3

[

< ﬁgéar?ing'student dress and hPhﬂVlnFT Fﬁhtlﬂ”?d thruuph thé
ta t( hdve"tu r‘u,;h Lt o T

_— suﬁmeﬂ ancl fﬂfl. Not. only d4id the s
t }r“t lem? t@r lessons for thg initial ﬁioup

e the f )

¥ . R w1
: )
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of Studentﬁ 'thév also haﬂ ‘0 prepare for*the start of the

" secohd trlmP%tFF A numbpr qf secoqg trlmeater lessons

- o *‘remﬂlﬂed to be Qomplated snd the first trimesber lesson%

réquzréd revisions prior to. DPlﬂE used with the nextgeﬁterlng

%

Clﬁ,,z It was only throuﬁﬁjcan31derable effort and much
qQvertime work that the Droiéﬁt staff was able to peet its
.schedule. “everthel 255, ﬁhe SFEOHd trlmegter ga€ underway
wifh a ‘second group oF 16 studerfts belnﬂ_L551gnéd to the POMC
- go,dit on. By this time there had been sgme attrition in the
v first cla

2 continued to the second trimester!s material. ;s

Of the e1pht students from the first F]S%S who ha

35'% exper;mpntal group so that only E1ght atUdEﬂtg

a
the PGMF aroun. by the qtsrt of the %erond trlméqter fiv
béaﬁ academically PllmlnétEd From tHe PA program, Three others

*had remainked in the proaram biut had requested to be dropped

from the éxperiment in order tor%gturn to the regulaﬁ‘classs

Lot
hy
o+
oy
1]

room. HRe¢fore the second trimester was completed, six-

U‘Z‘

: ) FPmELn1ﬂ® eirht %Eggené% also asked to go back to .the clas
: : ' ro@m ~ As with the‘fir&t class, thD ;erand set of PA students
fggétea nega *1veiy to thp experlmeﬂtaP PDﬂdlthﬁk! Real%z%

iﬁg that "nothing further could be done to ‘resolve the mis&omé
ceptions, relieve the anxieties, or cﬁange the negative

ttitudes of the students", the %taff decided it would 5@ a

waste of time and money to continue the project wf%h so few,
iztudentd and voted to %ermlnate the POMC effort in December,
)197E (mf91nkerchnér ét al 1977) . : .

At the time of the decision to discontinu® 'the POMC,

il

most nf the CRE planned fQFAthElfi%St and second

trimesters had been completed. - Many of the third trimester

materials, however, had not. Some of these, latter lessons
, - : L . o e )
. Lhe form of slmugatéﬁ patient emcounters.* Since

LT the basic format of the?simulations had been determined

waere to-take

earlier, all that remained was to input the "data" from a set

of acthal cliniedl cases. The ﬁﬁmninlnw third trimester

gy
-
P
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would hSVé required more effort

on the
It sible, hut no@ likely, thaf they would
mple ??F‘Ua% had jthe P?ML students not
ve t t. / . s q
se ﬁf/fhe early termlnérian much of the evaluation
data called .forf bv the evaluatlom nlan (Appendix C) were not
collweted. Th re'w35 no dlrect/ﬁﬂmparldOﬂfbf the POMC and

4]

regular currlﬁu]a with regard té6 instructional éFfEQElV%ﬂéSS;

wplfher the Lpuu]édqe of h??ié‘%giéﬁéé‘TEtéFi€l nor c¢linical .
problem=soly np skills were compared between the two EFDﬂPS.
The attith ﬂl,jl :data were collected, but the second adminis-

tration of the aguestion:

n
tinuance of the POMC yather than at the end of the third tri--

mester as had originally heen planned. UnfmrtunatPWV, the
H N B i . B : . f
hasic questidﬂ? Fﬁﬁﬂrdinﬂ the value of a ﬁFDb]Pm orie féi
“Uqleulﬂm in phyvsicidn as il%téﬂt trainine were not ﬁﬂSWéFEd N
i

bv'tH? data rmllmctpd dur]nﬂ the Sheppard project.,

/ ) )
Peproamwineg o Phase 11

9

2 Lo

d staff decided to

T

At about the time that Shepp
=Ny

‘f‘i
close ont éxb%ﬁiﬂﬁﬂtétiﬁﬂ with the POME, "ARPA and C&RL came

to aw!d“ré ent that the "MTC 7roun's %Uﬁpﬂrt:féléTWQuld he
surthailed.  Althoush the “MTC Troup had 1itt]é-@pp@rtgﬂity

e

uwd?r 1te rhanped role to keep abreast of the planning and .

imp Hﬂﬂrtdtlnn nf Sheppard's
= e

ﬁ?ﬁﬂtaﬂ% to, indizaté somethine of the nature of the second phase.

i

Planning for the followson projget (or gecond phase) heran

~in-Dhecember, 107%. “Looking for ccourses in which there was a

» g Sy 7 7 A 7 ( S

Qiﬁ@g;ﬁudent.ﬂ]nw ahd in which a high level of faculty invelve-
i N # F B . N

= .. > !

ment. war likely, the “héppard staff selected the Medical l.ab,

JRodialorv, and féntnl Assistant conrses within the SHCES,

Other plonning Cmﬁ?idﬁrﬂti@nﬁ wer®: (a) the requirement that
identical criteripn me sures he administered tb, CBE and,con=

Hw)]inrmup‘ At thie lesson test and: hlock test levels, (b)

| I B [ gt e e ;
tf);nurh geaiurNUvnt 0 f !éncnérﬁ;f@n,ﬁrlnm characterintics,

& /

+ : ) } ‘ 1 ‘1 2 i .
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and (c) the capability of running separate CBF 'and control

. , % -, - s
rroups far an entire block of insStruction (Steinkerchner et

al., 1977). The eriterion of higﬁ instructor involvement.

demonstrates that the staff wanted to identify courses whose
instructors felt they had prohlems that could be'solved by y
use o? PLATO. The PLATO staff had learnéd the importanceaof

hlPh instructor involvement from their experience in the POMC
phase of the project. -
Development worlk onzthe.new msterisis-bééaﬁ in March, .
1976, with preliminary data collection scheduled to take -
place later that summer. Pecause thé!@riﬁiﬂgl contract with
ARPA was to expire September 30, 1?76 an éxtenslan was funded.
until June 30, 1977. Formal data collection for A summative
evaluation was to commgnce in November, 1976, and continue
until the end of the ARPA-funded extension. A final report
was soheduled for completion by December, 1977.
According to the research agreement(f@f the extension
period @Sée.Appendix D), the main goals o?ithe follow-on
" effort and ite Pvaluatloﬂ were: (a) comparison of instruc-
tional effectiveness of CRE lessons and 1eésoﬁs presented
by lecture or by convéntional self-paced media, (bs determipa-
.tion of costs of CBE and non-CHE iﬂét}uctian in the tﬁree .
courses, (c¢) determination of .factors undexlwing studentt
lattltudeg toward CBE, and (d) determfnatlon of factors undér-”

‘\ Iylﬁ? Ettltudéa of 1n5tructor foward F%F ) /

"*g. 4 f , ; ]
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~. participation in the Pkperl ment . Iﬂstead, they attributed

LN

"POMC effort was the heavy los:

‘relétﬁd to the POMC-or its imple

? B SRS ’ T :': L )
Afis U S .

AFALYSIS OF PROMECT 'OUTCOMES S T

Eggéent W1thdr5wg1 from Experlment
The magar reason fa? ‘the %taff's deﬁlqlan to abandon the

cf subjects from “the éXp§F1= .

U'II

mentag group du€ to academic failure and dissatisfaction with
the experimental condition®® As stated "above, five of the
original 16 POMC studgnts (31%) were elimiﬁated from the PA
program due to poor aéademis‘perférmancei Only six @f‘tﬁé 48

control-group students (12. %W) were dropped durlﬁg EHE;S me

period. In spite.of its hieher dropgyf rate, the EOMLfé,_up‘s /

five eliminees did not . feel that,thei} failure was related to

their problems to rapid pacing in fhé regular portion of the

steinkerchner et 21., 977). Nevertheless, the
de

alt a SEVéFe;lew to  the

, {

course (5

losses due to academic Etf?if?ﬂﬂ

projedt's éhaﬂééz for  a successful outcome.
1

though- thé academie el1m1;ﬁtion5 may not have be

. w,’El

&+

fentation, eight of th

!’”‘*tud?ﬂts in the

-
T
3
o
!
o
-
-

e

T
it
M
<
A’D

e
irét.claéf asked to le
the‘Paﬂt FFQHD hécaude they were unhappv wlth the exDPrfméntal
CDﬂﬂitZDﬁS; This mass disszatisfaction was PXDFESSEﬁ lnf@rmally

at first throush individual complaints to the ghepﬁsrd ELATD

l,_,\’]

aff. Ultimately, however, the Q1Jq1dént froup submittéd

5

P

formal letters of request that they he transferred back to”, Ji

This latter ackion prompted the B )
» (.

the regular classroom

project sta ﬁf to t@rml}}ﬁé the Pﬁwl eff@rti

‘The unde;Ty1ng canzes of student dl%ﬂjtb faction--perhaps
i
the most strikine outcome of the PDMCi ffort==are numerous,
e . . . 3 .
but they are rooted in the severe 1mplementa§1@n“canstralﬂhs
s

Timposed on the Dr@jéct. A discussion of these constraints

must hegin with an understandina of the students’ perspective. =
A5 Physician Assistant trainees, the students were a \
hirhly=motivated antl strongly- punl—ur iented aroup. They had

[ f, B N

R . .
sl -, & -
- = Lt !" '
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all wagked in health care speCIaltlés during thelr AlF Force

or Havy careers and many wgré hopeful of working as PAs after
leaving the gervice.: Career aspirations and family pressures
made success in the PA curriculum a very&imp@ﬁtant opjective,

Récause nearly all of the académic training was covered

.. , £ ’ K
in the first year of the two year program, the general pace

of the course was rapid and tightly scheddledQ(SStudents'spent
er

six to eight hours in_classwyork each day and e expected

to complete reaging gssignments and outside Etudy during the

evening hours and on weekénds, Most!pérticiﬁaﬁédfin small

-;tudy groups to review lecture notes' and prépare for the

frequent examinations in the various subject areas. Hence,
there was ample opportunity for'them to exchange yiews on
ihstructors, eﬁehtszof the -day, and -their Er@gfess through

the curriculum, as well as to discuss specific -items of S

course content. . ]
| B) called for

The POMC implementation plan (see Appendis

2

the realacement of discrete hours of classroom’ lecture with

new1y=devg1@ped CBE lessons. The 16 students selected for

the POMC group (one fourth of the class of 64) were to leave
the classroomf during the times the té}get respiratory materials
were to be presentéd in order: to 5tudy>new1y—areated lessons
from the PDMC e ilnge the POMC involved a reorganization qf

the resplratorv c@ntent of the currlculum the topic studied

- by the experlmentai groyp on a particular day was often quite

different from that covered in the ré&gular classroom.
The PLATO staff tried to assure the experimental group
atudeﬂtq that although the POMC would present topics in a

different order, eventually all would be covered. Nevertheless,
the students were frequently disconcerted to find that the
classroom ifstructor had presented "new" material that they

had "missed" while attending a PLATD session, RELEUqF of

4 =

their compulsion to do well in the course, these students

often felt that %ﬁey had to work harder EQ "ke%p up" with the
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with a PLATO staff representative to dis

( y , .

’ " ' - § ) 16 f
: . - . L . R ;oo B =
clas This presumably TPSH that theyv spent time studving

5
the lecture notes of friends/or in doing "extra" reading

assignments. The Toncern aggut missing lectures was So great

5]
that some students é@ﬁzide%ed the POMC 'to be an additional

course 5éthér than an lteﬁ ive nresentation of some _f the
same=matEﬁisl. )

o Ade have not had access to the 1etter§ Qf!"mutiny",ibut
it is apparent from the interview and questionneaire data i
Suﬁﬁ?fiiéd by Steinkerchner et al. (1977) and the informal
reports of project members that the maj@iué@mplaimt of the

5tudents was that they felt thev werse not getting the same

‘information as that. presented to the re at of the class. The

second most frequent comp1aint*wae dlrécta’ at the test

\r—*‘
i
[
) r

ing procedures ~‘d ‘to accommodate the experlme nta d
According to the- P]dﬂ the regular insftructors were to meet
&

uss each test

D)
o

items that had

e
o+

to its administration. If the test contained

not vet been tausht in the POMC,-The instructor was to identi-

sfy them as dtems to he DWltth bv the POMC students. The

—
]

PLATDastaﬁf; on the cher“handi vwas to be responsih for

testing the FOMC students over those items at a later date.
THP»téSE scores for the POMC group were to he recérded as. the
of "non-omitted" items that were answered correctly.
SCQFES_Qére later adjuétéd to refle@t;pérf@rmancé on the
make-up tests givéﬁ by %“he ?LAID staff. .The procedure waé
complicated 5% best and it was not impleﬁéhtédvzmgathlya?;t

least 'one instructor in the course wad never told how it was

to work. Szudéﬂtg distrusted the process and, because of

often upset

their Freat concéern with course crades| they uere
to "omitted"

Nnse:

b
-
o
1
o

b

gt not being riven-credit for correct’re
' - L

itemsd
Another student complaint was that they often lgchhd a

sense of where thev were gd#hp in the POMC, i.e., they did

not have 2 concept of the overall orcanization of the new

#
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curricul um. \Thé uncertain rate of épvﬂlég%éﬂt of future les- ;v,
sons made it difficult-to publish a comnréhenalve thédU]P
or Qyigabu; for %tudéﬂt use., Furthérmare, the scattered
distribution of respiratory tople 51n the regular Plan oF
Instruction, and hence the sporadic scheduling of PLAED@
sessions, made the POMC .appear espdcially disjointed and

nted, Because of the lengthy intervals Eetweeﬂ PLATO

fragme
’ Bessions, StUdéﬁtS-folldwiﬂﬁ a tightly-knit argument or pre-
i?‘senfation'in the POMC sequence often found it necessary to

review previous lessons. hefore continuing through ‘the curric-
ulum, ' " | S
As mentioned earlier, the POMC students ultimétély
*'bthtpd that contact with the PLATO staff was amons the most
fposiﬁive aspects of théir experience, but. they . may not have
heen favorably impresgéa at the outseti‘ They werfe told in
Eheir initial orientation to the project that they would have

certain freedoms in dress, attendange patteﬁn%, and btehavior

. while in the PLATO classroom. These raised expectations
were soon lowered again when the project director returned .
, from an out-of-town assiFnment. Realizing that” the project <x5

~would have. high visibility (particularly éméﬁg high ranking
visitoﬁs to the SHCS), he rescinded the promised freedoms and
insisted instead on a high standard of military decorum. The
impact of this mixup in communication amanﬂ the staff (i.e.,

failing to settle on a consistent DDJLPV for ltudent dress

and attendarnce DFiDF to the initial orientation) is dif
to gauge. Doubtless, however, it did not leave a favo
iMpression, :

K Another problem that dampened students' initial enthusi-
\ asm for the CBE project was that the lessons had not heen com-

pletely “d%bugged"g There were still a number of codinj-

errors which detracted from the instructional pr;sfntﬂtran

These errors and the policy mixup described ;hove were probh-

‘ably=all due to the preat time pressure placed on the Eraject
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staff by the 1ﬂﬁ1?mpntat1an3% thu1ﬂ thej adoptead.
too little opportunity to d@ ad?quatr t
and to plan for a smooth implementation.

There were alss a number of cémpléiﬁﬁg about ie,.
ifv. In %%viéwing the ﬁiS?pS%iDﬂ hy Stei
t

n
one may form the impr??%ljﬁ tha maﬂy ot

were due to an ‘ab

;._n

high number of communicatio

3’
\O‘
“_L'(\

ally
(a troublesome but splvable haﬁéwsré problem)

i

.error

than the inStructional content of the lessons. Not

the lesson quality complaints can be 350 easily dismis

however hecause the qualitv control procedures were
b F

orous and were not switematically enforced. To a large extent ‘
each author was allowved tp:make his own judngﬂts as to-when
lessons were ready for student use in the curric ulum : v
lessons were tested on members of the ceneral 7

-£ion, but ﬁﬂﬂyyw@fé not . Nﬁthiﬂ? like th?ﬁvalidation proce=
dure sucgested in the Air Force InStructi@nalréystems Design
manuals was applied ti\th@ Sheppard lessons. I =icht well

he exnected, tﬁérﬁfaﬁé, that. there uould he some pedaropical
deficierncies in these hasically "untested” materials. Nevér-

th

m

»less, it 18 apparent that nerceived shortcominegs in lesson

qualitv wa‘e only a s ;ndary soiirce of Adissatisfaction. The
st

f'h

major Dr@ﬁléﬂﬁ;%één hy the udents had to do with fthe nature

implementation=--not the quality of the

-

seem to stem from a

d\"l‘

ﬁmﬁt gfgﬁnéﬁé 2tnden£ complaints
feeling of=beins in a minority of "ruinen ni'rs" who were being
treated differently than their peers. Given the reanctive
arrandements of the POMC implementation, it 15 not A1 fficult
to undb~“t1nd why they may have held this feeling. Ferhans
their anxiety would have been less pervasive had it been
possible to asaipn a larper sample to the POMC conditiaon.

If half or ‘more of the students had been exposed to the CBF

materials, 1t 1s likely that they would have been less con-

P
f::l)
Q s

ERIC :
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a ‘ ] L

cérned gbouﬁ ﬁisged class sessfoné study Df tDplCS 1n a _
vdlfFEFEHE Drder and*ugc%rtalntles abgPt currlcular Qrganlz— L
ation, 581HF 1n .the majorltﬂ, they may not have . felt anxlety
thatfthey weré be;ng treated dlfferently than (and perhaps

not as well as) the students in the traditional currieulum,

. Why,, then, were only one fourth of the gﬁgdentgvaésigned

fto the POMC? Basically, it was because the high information
content. and.rapid pacing of Ehe\PA_curriéulum led to rigid
scheduling ,of student timé The fixed schedule meant that
Ather@ Were relatlvely few free’ hDurs during which the students
were able' to ude the PLATO terminals. To maxlmlze termlnal
avallablllty when they might be needed, the pF01ECt staff
decided to assign only one student to the exﬁerlmental group

for each student terminal available. Four of the 20 te?mlnals -
were used for authors, 1eav1ng only 16 for student use. Hence,
the experimental group n was set at 16. It should be noted

that the rigid Séhadq;;ng of student time--not the number of

)
L

terminal s--w: th%xtﬁﬂé-limiting factor. Because the students'

ik
Lot
iy
ﬂ'

time was ictured in the PA curﬁiculum, they couldn't
make éffiéient use .of the.terminal hours that were available.
Nther appr@aéheg to the scheduling and implementation problem
Were can51dered, butxﬂere judged to be even more fraught with
%\\F“ difficulties than the implementation approach described here,
LN In summafy,ﬁtﬂe POMC phase was curtailed because of stu-
5éht dissatisfaction with its implementation. The implementa-
tion placed a greét strain on the experimental group stodents
because they were a minority and were treated much differently

the regular curriculum. The reactive

=

/ ~than their peers it
arrangements associated with the POMC "miﬂOFity" were neces-
sary because of the fundamental constraints on student time
in the PA pr@gram_ Thus it was these course c¢onstraints

which were the basic QSUSE’D?W?@ME effort's downfall.-




IncomplFtP Dpvelcpment -of. thé FDMC N

\ Even if " there zhad been ﬂD "mutiny" as the first Qlass ,
o Df FDMC %tud@nts c@mpleted the second trlmester of their pro-

- JZ ;gram, 1t is not . talﬂ ,Lhat the remalnlng tthd trimester
oL = wa . i h B
“‘_", 1Pasah5ﬁwou1d have been camplPtéd in time. The fadt’ that .

1Ps%on productlon rgtes fell héhlnd schedule must therefarex
i be fh% second’ major project ;utc@me to bé e@n31dered : ) ' '5_

e The @rlglnal research Eﬁ,PémEnthEEtEd that EQO hours ,
éj?'g- Gf CéF 1n5tructlon ‘would. be de&gloped for thé problem erented ol

currieculum. Later, at the timelit was dec1ded to focug on _

‘the topic.of resplratlon the Etaff reduced the tatal to 1M%V  ) ,fg;

Q\S was felt to be gustlfled in. that the 200 hour IR

é flﬁure had been arhlﬁfarﬁly séleeted and because’.the smaller ' '
L flgUFE errajented apprgx1mate]y%@ﬂﬂ,cf thé+ 1409 hourarcom—
prising the f%fﬂﬁ year of the §A program!f Aécardgng to the

R fk-impléméntatioﬁwplan (see Aﬁpgndix By, thé 145 Plan Of Instruc—“'

hours Thiz

tlan hour; w@ﬁe to include 121 haﬁra of cllnlcal and basic
sc1ence materlals dlstrlbuted through@ut bhe year (1 e., 24,
'S, respectlvely)

f‘ 25, and 72 hour; across the three trlmést
ptient encountéﬁ;’

Slmulatlona whlch hqd no counterpart in th}?repula? PA:

“In additioh tﬁeré were to, Hé 24 hours of

. ¥ -
al - {z

curflculum ; )
\1 By the’ end of Julv 1975, -however, there had bean % ﬁ%€
further reductlan in the amount of materlalg to be degelap%d .
A project document preparpd for ARPA indicates that 104 hours
of clinical''and basie science lessons (22, 29, and §3 hour s *
Tor the 1st, 2nd, and 3rd trimesters, respectively) were
u«plannéd,‘ Thege p¥y5 the Euuhours of pétient encodnter‘simus
latlons gave a projected total of 128 PDI haur of materials.

Ll -

J. ﬁ%é FEport pr@pared for ARPA alég ?ave estimates of the

a&{gal clock hours to be consumed in studylnp the CBE materl—
al:.' Whereag the earlier estimates had- been reported in ’

fﬁerms of PDT hours allatted in the course documents for the:

o ST |

Q : . . e
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L

S resﬁfratc%y tépics the project staff belleved ﬁhat fewer~"‘}
‘ _ clack hours would ° be needed For the CBE lesscns To- Sfrivél

’ at the ést;mabes aﬂ Elgck*haurs the staff’ assumed ‘that 25% |

B " of the POI time cauld be saved beesuse prcgréﬁsft'_quh the - .

POMC would be sélpraéed rather than” legkg%th jﬁ | ’

assumed that an additicnal 15% cﬁuld be %avgd w1t?

compared tc bther SFleDECEﬂ media. Without ques

basis far these aasumptianél 1t is interest;n to ﬁote that
the staff progeated 11. 04, 1% 1! and 24,2 clack hcurs Qf ‘
"replacement PQMC lessons t@ bﬁ gsed“ln the f;rst second and

, thlrd trlmesters rESpecblve #/ These vslues are considerably'

v»f ‘smallér than th21r FDI hgur( Qunterﬁarts glvén in the same

‘,dceument (1 e_,*%: 29, and 53) or-in the implementation” pla;
5L itself (24,25, ‘and ?2) NG separate clcck hour estimates of

iéning the

the quantity of 31mulated patient enecunters was nffered the
original estimate: of 24 PGI hours was not modified.
L R Whlle the reductlcﬂ in scope of thp prcject and the prob-
o lem Df whether to describe 1t@1n terms af POT- hours or clock -
i ’h@urs are interesting obseﬁvatlcns it is more lmertSﬁt to o
examlne the preportlon of the total materlals that were com-
plétéd. 1In July, 1975, the Sheppard staff reported phat-g
¥ . | vwhile 81% of the flrst trimestdr lessons had been finished,
only 36% of the second trlmester and 18% of the third trimes= .
- - ter lessans Were in a usabie state The remalnlnp lessons
*%Z | apparently Were 1n various Stages of c@mpletlon at that tlme
No mention is made by St61ﬁkerchner et al. (1977) as to
the praportlaﬂ of the. lessons, that had been completed at the
tlme the PGMC was terminated. Since the first and second
trlmeater materlals were the first needed for agudent use, it
‘Amay be assumed that the develapment effgrt was concentrated
on .getting those lessons.: prcduced "If they were completed
(and we don't kﬂow that they were) it would have left the

bulk of the thlrd trimester lessons .to be developed in a
relatlvely shartrperlod of time. Had the POMC phase been

23 o

-~



%

ontinued, it ;s c@nce1vable but nat 11ke1y that ;hglhhird

~itrimester lesscns could have bean completed in time. Eased

TLF =

on our observatlans of

in cgmpletlng earller 1&35@%% the task af flnlshlng the 53
POI- haurs of eclinical and basic sclnnée materlals plus the

Pemainlng cases in the series of 51mulated patlent encounters

would: have requ;red lowered standarﬁs of %uallty, more supén“"

5

flCﬁ%lCC@VEFEéE of topies, and even moré hcurs of avert
worE pér day than had already beer lag?ed 1‘
_ [ The extreme tinie pressure to ccmplete the PDHC lesébﬂ
. ;posed a_ EQﬂtanQUS and vexing prab]em to the prd}ect sta(ﬁ'=
;yfgggfhére were a number of underlying factors to this plight, !
not Lhe 1eagt Qf whlch was .an unrealistic expectation at-the
e start of the pregect as to. the tlme requ1red to produce a

given body of materlals _ In\the orlglnal request fDr train-=
a%%ﬁ research :(see Appendiy A) thp project 1n1tlatar assumed

a peruEtlon rate of 300 hours QF author tlme to FFSESFCh

develop, and test -each student contact hour of CBE materlals;

(This in itself is not ﬂéEéS%Erlly a bad.initial estimate.)

ﬁé then went on te compute:a total time requirement of 60°,000

author hours to produce 200 hours of material and, assuming a

thréé _year pr01ect and EDGG work hours per man year, détérgs

ll'héd AFalnr there are no problemg'w1t‘ the fundamental

arlthmétlﬁ @F thege calculatlons, HOQ§Ver this snﬁ1y§1g

failed tQ take chcunt Qf @theﬁ non- SUth@FlﬂF dUtlE%fﬁf the -

staff and, m@re 1mp@rtant1vr the fact that the perO ed pFO=
iéct'miléstanés only qllowed 18 months for d@velcpment prior
tD the start oft'the evaluatlon phase. Cleﬁrlj“a staff of 10
should .not have been Pxpérted to produce 200 h@urg of new
atarigif in“an 18 month perlod R “The JGb was toa bipg for

the number of peop]e assigned to the project even if there

" had been no hitches. ‘.

A

g.




:,;nieletor left the prejeet JUS

'.f—f' Z | om=

consuming problems in-its 1nit;eleetegee Firet the p%%ject
t.fhe timeé it was officially
getting underway. Since ‘he "wa : 'rlglneter of the POMC
conceont at %hepperd; his depertuﬁe 1eft the PLATD staff te
etregele on its own in 1nterpret1ng and: redef;nlng the pre-

Jeet S eoele 5, 5 S
- The dEflnltan process was eomelléeted bv the etepﬂered
errlvel of key staff members. Although the prDJECt epprovel
dete was Nevember' 1973, the phy51E1en ehOeen to SéilF ee
eubgeet metter epeelellet end curriculum plenner did not’ JOlh
the ‘staff until, July,_1974 Many 1mpertegt decisions about !
the curriculum were postponed Untll his arrival, and beeeuee

Fthe choices he made amounted to a ehenge 1n the project's goalsy

piennlng enq 1eeeone developed to thet po;nt were not

~ut1112ed Fven after the phyelelen s ererel there .was. a ;f}

t

:ehortepe ej menpower for 1eeeon develOpment  Four of the ten

staff memhere 1dent1f1ed had yet to join. the prOJECt with

- the last, ﬂOt arriving untll November 1974 S s - ,e

PegBepe the’ néext: most tenglble f%etor underlylng the

) fellure te eemplete the FDVC was the decision to use Yonly
‘ene fourth ef the PA eleee ‘in the - rexperimental group. . Realiz—‘

ing thet an n eF“TB wae deneerquely small; the staff dECldEds

' to - replleete the- experlment w1th a eeeend cleee of PA etudeete
~to- etert the eequence the followlng trlmeeter But in erder

for ﬁwe el eeees to- heve tlme to” eowplete the entiire PDMC ' —i;

“thi’
rether .than the 200 contact hours erlglnelly proposed. NEVeﬁﬁi
-theleee the teek-wee still toe lerge to be. cempleted in view

“within, the eeheduled eveluetleﬂ perled 71t was neeeeeery to

move the etert ef the 1mplementetlon ﬂgrwerd "to July, 1975, .~
reducing the tlme evelleble for. leeeon deve]opment by : SlX"
moﬁ*he.r The scope of the task hed been redueed eemewhat by -
ttlme with . plans to develop 1&5 POI houre of CRE meterlele

Bl
LA ) v &

Unfeﬁtunetely, the effort. we§ plagued by several time-z> -
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tlme schedule forced up@n them by the Sch‘;_,
“of the PA students. | - T
There were other factgrs which had subtle_butkreal

'efféctS'On the project's rate of lessanﬂpfaé {L'

the more Aimportant &F "]

oo
(3

authors were can51dere ta bhe . b551e sclenflsts hEV1ng a well-

defined subject matteﬁlép221alty (e.g., chemistry, anatcmy,

pharﬁéc
SR . , R AT
matter éxpért in his own right,-most lacked the. broader per- o

'fnical psychology). Alth@ugh each was a.subject
) ach wags )

) spective afforded by- clln;cal experience. Placed as they ,
were "in a situation of trylng to present material in a c11n1=
cal context (1 e. 111ustrat1n? its clinical relevance) these
- basie SCleﬁtlstS were at a real dlsadvantape "~ They had tQﬁe
N ” depend on the phy21c1aﬂ and “another staff member_who was

. a recent graduate of ‘the PA caurgg'fof agéistance in this -
- sclenthtsfhad limited: expéflence

] regardi Because the.basi'g
'ih médical/clinicalémétéfrs reiatlng tG the resplratory sys-
tem they had .£0o spehd a ﬁréa} deal of time in- résearchlng i
* and organlzlng the tQplQS ‘they were teachlng and hence they
were unable to develop- ;Eterlals as rapidly as- théy OthFFMlSE
oy might have. This problem came about. becau%e the ob]ectlvesg
of t§e projéct que ‘changed afiter 1t5 1ncept1an although

staff was seleoted and hired,'on the b351s of the gﬁkginalf -

L

Faala, o = : ,f'w _ ,

! Dther problems hinderln? the lesson developﬂent pra;#

- " included a general . lack of experlenceftralnlng 1n 1natruetlonal
design procedures, the fact that—anly ewd staff membgrs had f's%’

_taught portlcng of the PA cour59 before -only threé persons

-

L
3

had prpv1®u% téachlnp @xp@rlence ~and none had had preélaus

éxperlencP in dﬁgl gning: a curflculum Tt might. alga be, sail d,L
that tslents of some staff members were not fully utlllZP inf
1@53@n prcductlén The Iﬂstructlcnsl 1y;téms Develapment ‘

g . -

L

i
L



speé%ali%t thé 11lu5tratér, and one*of the experlenced com

»-puter pr,
1n an ovpral team effért fer Qﬁmductlon. Af

.’!§f4i

grammers prabablv could hav— héen utlllzed more’

In %ummary, the task gf developing and 1mplemént1ng ]
suchzlar?e amounts nf new. currrculum materlals was-hlghly over-i
gmbltlaug and. unreallstlc glvsn the manpower 11m1tat10n5 ani
timé consﬁtalnt% ;mpésed on tHé r:ﬂ‘c'gjez:t”~ Prog resé was furtﬁer
_ : limited by tﬁ? stapﬁéred arrival of staff "thé change in |
* afi ' *rprogect F@als 1mp11éd?by a rélntefp?étatlon of thP'DDMQECQQQEDt,E
“ .., the fact that. the basic 'scientists' subject matter expértise - ..
was nulllfled by the declslan to focus narrowly Gn’one _organ i;'
ﬁ %ystem, and- fallure ta utilize Fully the tﬁ}ents of the av311=
able staff. It was onlv throush much hard work andimagy over-
‘time hours that the staff was able to complete as mﬁcﬁugﬁufses!
‘ ware as thev’ dld o - | : L I
le‘&;a;ulty of ‘Defiriing tha POMC S
: Ehe thirdfgajarqgutcome of the Shébpérd proje tja,infiial '
_ phaze was that nat muéh was learﬁga {or at IFESE not f;

X :
=, PR

g " ﬂocumented) ab@ut yhe naturp of therPDMF ccncept and 1ts
N D F2531b111ty Tt 15 ot fle%ﬁ-fhat the currlculgm ;hat was.
. ¢ . .

t o o

Loy

*

4 1%p1&memted WESgtFUiY prablem orlentpd
;f The’ DEFSOH ﬂast knawledpable about the orlglnal Eoncept
.‘Tof fipr@blém orlented reorganization Bf the Physieian Assis- 2
‘tant” currlculum the pFOJECt initiator, left the ml;ltaﬁy _
vJUSt at the time the Sheppard CBE project was given official
,EDDFDV?l' ,The primary document which we have available des- _
: Prlblng his EOﬂFEDtan of the POMC is the Requ@st for Tralnlmgf
VN Resexxtﬁ (see Appendlx A). Enfartunately, beeau;e of its brey-
' ity thst document. does little to- edlfy the Feader regarding ;fizﬁ':
the orig 1inal view of*what«would constitute- a POMC. A later
'd@aument (22 - June 1973) Qutllnéd a recrganlzaglon of theﬁentlrga
flrgt vear Qf the PA program under a Fraup of 24 sets of"




ja;ﬁﬁga patleﬂt comp alnts ;*Undéf*this scheme,sthé problem présented

b551c sc19nc— and cllnical materlal relevanf to: that partlca

=

ular set of  mptnms

wlme of the Fébruary,QJQTM plannlng session at
" the PLATO staff and other SHCS_FEDFPSEﬂtEthES
had dECldEd ﬁot to convert ‘the entlre PA Eurrlculum to a

S e

pfgblemégriented (svmptam—arlented) format, citing the sheer~'i‘#‘;;
'size~of .thes bask as" being beygnd Ehe@scope of the projeck. ﬂ, ~

Instééd' th?; adopted the follaw1nﬁ werklnp dEflﬂltan é%
the PDMC (Kimball, Note 1) '

~3

content junder clinieal problems and the presentation of _
material} in a cllnlcally—orlented mode. such that thef{:]ﬁ
Qlln;cal Pplevance of the course contént is stressed oin
ordér*to|develop problem. solving ;k1115§ patient mana?e;‘"i

A pr,blem—orlented currﬁgulum is ‘the grouping Qf course L

« , ment and!investipative Skllls _aﬂd the dollection of:a - L3

' mpdltai data base : T
hmsteﬁlhi% thatgﬂannat be dlaggtlv related to cllglcal ’f' e L
Drohleﬁ% Fhis material will"FWe included in the curricu- T
~lum as prprequlelﬁe; to bripg students up to a minimal -
AGceptable: level of knowledFé To the maximum extent .
,'possible this matprlal will be presented in such a way

as to contribute to the develonment of problem solving, =
skills through the use of inquiry learning techniques.

J . ' » .

A\ passage from ajlater document (dated Auédat; 1974)

T3

thé staff's decision to foecus on topics relating to

reflectyg
. the Fé%p’ﬁatﬁry system. khlle it LF consistent w1fh the works_

ing definition of a POMC quoted above, it prOVLdEE some addi-

.

,tloﬁal ins gbt'ag to, the progect's evolﬁihg plans.

¥
&

. ) Pqtlant problems (i.e. thé Jympggm_ or comﬁlalnts for

» , whiéh medical a%tentlcn is seupht) will be'defined Hnd
° " used as‘'a point "of departure ,to teach the basic and .”
clinical science material related to the Respiratory

"System. ‘ - ' e ‘ o S
‘ This will lead to studen -coMputer inteia&tiomlta solve
a variety of clinical problems (i.e. exercises in differ-
ential dlé?ﬂ@Slq and thprapeutlcq) )

; : S O -

i. - | RO




S 'Thus, the currlculum will be composed of .a number’ Df ~
vwlntégrated but potentiaglly free= standing lessons deal- . iy

) ing w1th the basic and clinical sciences as well as 'sim=

- > ulated patlent encounters. The:- Studenﬁiulll have access. -
N L to basic and cllnﬁeai science review material. fram T el
el anywhere w1th1n the 1essan sequence. PR 3 . fe o

i,
- s
"‘w; ;.

£

- The last partlon of thls statément empha%zzes the staff's
B EXchtatlBﬁ that stué@nbs would be able to branch .back to
study or rev1ew b231e %Cléﬁﬂe matérlsl relevant to ﬁpéﬁﬂflc -

cases. SR v_% LI "ga¢ T .

" = Lo &

A September, 1974, document gave the fcil@w1ng elabora-;

tlpq of the group's 1nterpretatlon Qf "probl?m orlpnﬁaﬁion“ﬁ

~ -~ % < The térm- "Q;leem oriented Eurrleuium“ has been taken to.
\4;?ﬁ§fgw » _mean several things: (1) aiellnlmally relevaﬁt currlculum
S ' heavily based on cage deserlptlons using those both as’ .
- % po;gt of departure and 3s.a polnt of reference’ for 'm_ .
oo teachlnp the associated medical material. .This naturally
1‘ dimplies '(2) -an 1ntegrate¢ approach anludlng the areas
- ! ) of anatomy, mfcrganatomy, blOEHEMlStFy, genetics wlmmug .
gty . nalggy, neuroscience, phy51alogy,‘pathalagy/pathophys;ol—‘
vy IR ogy" and *clinical medicine, pharmgc@bggv/therapeutles
Cul ﬁglf&aandélabcratgtv techniques. In”additdioyp, .there xill bé )
4 practice in sglving clinical problems (making diagnoses
- ' ~ -and . ‘treatment plans f@r simulated cases).

L Yet another. descrlptlve statement is given in the PBMC

Implementation Plan. Although the entlre plan is 1nclud@d
as Appendix B, the relevant section is restated here to aid

. 3 - .
comparison: : 4 ’

A problem- ar;ented medical Eurrlculum is d%flned as the J
o grouping of %aursé materdal under elinical ‘topics where
-\ the *clinical-.relevance of course content can be strégsed. e
' Emphasis is placed on developing pr@blem solving skills
‘ in*diagnosis-and treatment of disease. 'To facilitate
' .. development, the POMC has been divided into tf; parts.

Yo

Part I presents the' relevant basic science and\clinical -
material in.an integrated manner supported by /illustra-
tive case.material and using clinical subjects as point
of departure to teach basic sciences. Part-II will e
, consist of "Simulated Patient Encounters" which will be
approached as unknopwns by the students. Diagnostic and
- treatment skills as, well as clinical problem solving )
(;i . skills will be ampl)ified in Part II. . v
3 - t . x... \' ‘ Bl ' L.t .
. . - s ’ y L . ) . s
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;fmany definiilons of 'p

o ;

A1l gf these statements are fairly s;mllar bﬁt the subtle

d;fferen:e% may be partlcularly ;mportant in v1ew of later' s

author c@nfu51on and disagreement over what a prablem;arrented

f
‘curriculum shauld entail As Gne author said "Tbere are as

'ohlem erented' as there a?e authﬁfs.

The 1mportance Df elinical’ relevance is Stressed in. al;

W

Lof these statemenﬁs but thpv dlffeF as_ tc what place clinical

cases shguld have in the currlculum Th;s was” ED Substantlal

“noint of, author dlsagréement Authors dld n@t agree on .the

qugstlon of whéther 1nd1v1dual 1éssan5 must nece%sarllytiﬂcludgf.

cases (or ﬁlinlcal FefEFenCPS) or even problem-solying _ 5

eleﬁenfa - (g';_ ; . ' ’ o . ﬁ , ;*-;

> One author tHDUﬁht that a curriﬁﬂ]um‘whiéh included

patlent 51mulatlans could thus be con51dered "problem Grlented"

'wegardleaa of whethpr other 1ésson§ in the CUPFlEUlUm centered

~ on clinical cases or conditions. According to this crlterlon,

§Sheﬁpard‘s curriculum wag indeéd "problem oriented", as would

bééahy others which include case simulations!

chér authors th@uéht the CUFFiCUlUm 5hou1§ypro&eed

backward fram clinical cases tD the bESlE science material

]

nécessary £o dﬂagnoae thém, flnglly endln? in having the

Student-disgnose simulated cases.

"y In a thorough review of those lessons known to have been

i

studied by PA students, we determined that only about seven

percent included‘clinical cssés or simulations. - The project

" staff %ptllned :the f@110w1ng crlterlon for a "prahlem orlented

currlculum in a September, 1974 document: " ... a c¢clinically

relevsnt currlculum héav11y hased on case ﬂeQCFlptIOﬂ% using

'thoae both as a p01nt of departure and as as a leﬂt of ref=

erence for: -teachinpg the associated medical material L

o
1



. ‘Acao}dinp to thisf%taadard the Sheppard cuﬁrlculum would
- probaﬁly not bhe can31dered probléﬁ ‘oriented because Such a

e small fraction of lessons fit this description.

. o Several factars contribute. to this/ problem. First,
chanﬁes An progﬁct admlnlstratlon and the delayed arrival of -

. the sénlar content expert (who "exercised authority over cur-"
;»}}{*7. r1c£i;ﬁ dEflﬂltan aﬁd:deveiopment) resulted- in“considerable’
ping of both the definitlgp.@f "prdblem
1mplementat1an plan 1tseﬂf Fcr example,

, when the final group of Sheppard staff

rehash;ng andrreva'

orientation", and the
‘in ﬁhéfsummér of TQ?
o v151ted CERL for trafning 1n the TUTOR language, they reported
that ;?ég "inition of “prDblém orlentatlon" was still being
) deter 1nPd ThlS was nearly a year after the - 1ncept10n of
cae the 3heppard progécb N ' ' .
;K; ~ - . . Second, due to the lack of firm. adm;n;strngve polley or
;;' :E' | cantrol authors exercised th51r own judgment over what "prab-
lem oriented"” meagt, and how that related to their own 1essonsj
Qpnséquehtly, théfe is llﬁtlé cu@rlbulum un;formity either in
terms of "problem orientation" or in the approach to (or
necéssity for) téaéhing problem-solving skills. -
' In a memorandum summarizing the discussions and dec1510ns
_ ‘made durlng the Fehruary, 197”, planning $§s§1qn, the act;ng
. B pr@jectqdirector said that the " .. primary DBiéétiVéiB}ithé
’ﬂ DFO]PGE is' to reach- Some cowclu51an% rpgardlng the instruc-
’ tanal effectiveness” @f the coﬁcppt' of a problem oriented
Ce'orriculum® (Klmball Nate 1). /ﬁJudglng from the varlety of -
perceptio %Gf what ccnstltuted a PDMF the "concept" of a B
prcbiémfoiTented chrriculum ‘was never clear y deflned It is
our belief -that, in the apsence of unamblgucus Erlterla for
gzﬁerminlnﬁ ‘what - would and would not qualify as a POMC, ghe
question of the instructional effectlveness of the  POMC e
%COHEEpf" could not have been determined even if all 15350n

matérlals had been completed and properly 1mplemented




atlans of the Fvaluatlcn Plan ,ﬁ ,
A fourth major area for analysis amang the outcgmes of

[_,

thé POMC phase is that Df the plannlng and executlon of the
evaluatlon %lnce a ma]ar qoal @f the - project was to evalu—
ate t@e cancept of a, PDMC :lﬁ Lsflmnortant to examlne thes.
n]ans and procedures that were to be applled

Several palnts repardlng the evaluatlan plans and Staff—
ihg are ncteworthy First, there was- a shortage.of ‘evaluation
expertise on the.. prcgect staff..  Theé person who was des;Fnated.
as~the’ evalwator.- was a cllnlcal psychaloq;st wh@ had come to
‘the,progect with the expectation -that he wauld@work ‘as an
'auphgr on thése éurﬁiculuﬁ t@ﬁics having to do with thé
DSYQh@iDEY-QfVQStiéntucafé! fahen the'pﬁcjectLS goals were
defined more narrowly in termé_bf r?spiraﬁéry tbpics, this
individual was assigned thé respdﬂgibilify of d&signing and
1mplementlnﬁ the PVELUQtlQﬂ He had very little formal train-,
ing in data based evaluation DPOCPdUFE% hut’ wa:, of coursé,
well trained in oﬁrervation End interview technlqups These
skllls nroved qu1te uzeful in dlagnBSLS of ﬁtudent cnmplalnt%
from the POMC Pondltlon 7

Perhans bPQSHaE D?!thP relﬁtgve lack of 1@&51 evaluation

EXEEPtl:? the ;heppard project %%aff had the COﬂtlnﬂlﬂF expec-

E

“tation that representatived of other agencies would supplement
“their ocwn evaluation efforts) In baﬁticﬁlar,-}t'wés believed
from the outset that AFHRL woguld take an éétive role in struc-
‘turing and Earryiﬁg,@u; thgfévalhégion. According to the
Research Aéﬁggment, %FHRL'prajegt moniﬁoré‘wergito assist in j\
the:mea?urggént'Df;stﬁéent"énd instructor attitudes gs‘we31 
asUstudént:perféEmaani - This expectation .was reinforcéd at
an Aggusﬁ, ?Q?ﬁ,“évgluati@n conference .hosted by AFHRL. . Fur-
thermore, it .was learned at this conference that ARPA hads

“contracted with the Educational Testing Service (ETS) to con-

37
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duct aﬁioﬁéréfiAevaluatién of the use of the PLATO IV system
L ,- at ARPA supported military ﬁrs;nlng sites (this resp@nsib;l;ty
. . was “later xiven to CERL's MTC and FEER‘groupss Kg part of
_ its evaluation role, ETS was g% prepare a list of clinical
-piéblems and to assist'in the measurement of clinical B .
‘problem-solving skills: These hopes were 1éper made more ;
spgéific, as can_bé seen in the POMC evaluation plan (Appén}\\
di£ c). According tb this plan, ETS was to prav1dé items ‘for Ei
an examlnstlon coverlng resplratory dlSéaSé.: If 1nsufficlent'
items were available from ETS item banks, yet an%ther DUtSlde
agency (the UnlverSltv of Nebraska Physlclan A§51stant program
%taff) would -be caliid upon. to Supply 1tems ETS was also. .
S expected to pFGVidE some:“51mu1ated patient encounters" ‘in
paper-and-pencil form to be used to measure clinical prqble@g‘
~ solving skills of both the 'POMC and Control group students.
" It is clear from Appendix C that the Sheppard staffﬁﬁés
-ib%nking heavily on Support‘fram outside agéncies and that '
they were w1111ng to assume that these. agencies would be able*
« . tb carry thraugh on th51r 3551gned Fe%pDhSlbllltlES It
| ' should be noted hGWPVEF, thatsat the time of the preparation
_ of the, evaluatlgn plan (March 1975) very little work had -
- been\completed toward the assembly and development of the
‘ mpasuremeﬂt 1nstruments . This was in sg;te of the fact that .
_tHe evaluation period was to begin- in July, 1975. )
_— The evaluation plan itself ca]led £6r nine Studles -
These were: (a)’' a comparlson ‘of POMC and Cantrcligroups' aca=-
demic knowledgﬁ (of‘ r‘esplr‘atory material), (b) a comparison
(I " of their pr@blem-solVlnﬁ skills, -(e) Examrnatioﬁ of thé-FDMC’

6raup s attltudes toward computer- based educat;on (d) moni-

torlnp of the POMC group 's performance on 1esson and block. exams,; -

(e)-(g) stui?is of authors' performance 'attltudes/opinlans,' }
and. charactertistics, (h) summary of costs, and (i) a study A

of the Pellablllty of the PLATD IV system and terminals.

8 ¥
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L Wad theyv all bheen Eompletéd these nlneastudles woZ:d
have addresged worthv evaluation goals. _HDweyer, it is doubt:
ful whether many’ of them could have prGVldeerUEh EEnerali_

/flzable 1nformat1@n There are several reésons for -this

S%essmEﬂt ?‘ ' ' ' i —- e e .
. In the case of the comparative study of: academlc kﬁoweb
1edge far example ‘the sole hasis for comparlsan was to be-

R comprehensive test over basic science and c¢linical concegts';?
relsting.fa the'réépiratory Systéﬁ;ﬁﬁd its diéeases(' The 7
plan called for Some empi?lcal development. work. in the con=.
structl@n of the tﬁst but it is ndt clear that sufflclent

work could Jhave bpen done in the 311Qtted tlme and with: thpu
available subject pgol to assure adequate reliability and
validity for “the des;red\purpqses - When such heavy reliance.

?;;;ie pléréd dn alsingle jn%trumént  1t is ES%entlaI that suffi-
; cient development ﬁffort h@ invested. ‘?7,1
Another %ét of - conaérns undPrJylng the’ acadele compar1=
Zscn'%tué§ i§ that it was to be conducted under highly r@ECthP-
arrangementk.' Beﬁ?USP thé 1mpl9meﬂtat10n constFSIntS allowed
f@r surh ax maJl n, the POMC group was treated.much>d1ffer—
ently than the. Control group in regard :to égheduliné and test--
ing. _These reactive grrsn?empnts céeated'additiéﬂal stresses .
far the POMC*mroup which may have 1nt9rfpred with (or enhanced)
that wrauﬁﬁiﬁiearn1np of the target materlal hencej the

rga tlve arrB gements represpnt"angundlng-EactOﬁSEWHigh’

bt

wauld have msdp lpterprétati
difficult. Other patentq}auf

" traced to the% small-groubp study patterns followed by~ the PAY

'Stuﬁéhts; It is 11kely that POMF and Control group %tudent%

h of - comparative nesults quite

" L= - e N y L o
contamlnatlna'1nflueqcegaégn\hp

atUdléd tm?ether 1n the EVEﬂlﬁF hours angd on weekends. If T
2 :3;QQ4 1t_1; qutF pa% 1519 thab thgre was a sharing of noteg, |
:Aféécolleétluns ete. whlch may havetgcted to "wash out" any
dlfférﬁntlal tFE?thﬂt efFeat% Although ittis resschabiv
‘Qértaln thgt CDﬂtral ﬁrmup‘utudenta did not actuallv Studv.




: f’P@Mﬁ 1eeeone on the PLATG system, %hey may heve hed some

- v1cer1eu: experience with them through thelr Frlende in the

~we know of no #ignificant effort to measure author atti

. poMC group. It is even more likely.that the POMC students
. may heve studied lecture notes for. thoee classes. thév had
" "missed" while . attendihg PDMC eeeelens ‘in the- PLATD elessreemi

At env rate, without edequete ccntrels 'to assure the "purlty"
of the treetmenE eondltlens 1t weuld be difficult to inter= -

fpret the reeulte of the eemperleen or to generellee them to

other eettlﬂee. Furthermore because the’ POMC was edmlnle-
tered entlrely on the PLATO eyetem and the Centrel eurriculum’

‘was presented entlrely by traditional 1eeture approaches,

there was a complete conf‘oundlnﬁr hetween Stretepy ¢4, €.

problem-oriented versus traditional) and mede of p,esentetlon.
Had one.group outperfermed another on the ecedemle teet- 1t

would’ be une]eer whether it. hed been beceuse of dlffereneee

Thle PLATD POMC eenfoundlng wee a pervasive proby m and one
which was. noft, eddreesed by %hepperd'e evaluation plan. | s
Of theiremehnlng eight studies that were plenned Snly
thoee dealing ‘with authors!' performance, attitudes/opinions,’
and eheregterletlee ere-elnglee out. for comment here. As a'

’whele these studies represent 1egitfmate'ereee of inquiry,

but bee ause of . the complex1ty of such notlone as "euther pera,_gel

formance'™ end "author attitudes"’, they ar'e .very dlffleult to

5

pursue eyetemeﬁicelly For exemple euther performance was

to be meaeured by Judgmente of lesson quality, supervisory:

‘ratings, and ,peer ratings. The dimensions of TUTOR lenguage

progremmlnp ablllty, lesson de51gn efflcleney and ereet1v1ty

. were to' he the Drlmery indices of: "performenee",\eﬁd it wae

to be the tesk of AFHRL reseerehere to’ develop au1ﬁeble scales

- and meeeurea. To our knowledpe thls pertlcular etudy!hee

eulty l% deflnlng end_meesurlng theee.dlmenelone, leezige(
es.

E L F
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A number of aptitude test scores and other data were assembl
on the author group to ide ntify. certaln key characteristics,
as it was hbﬁgﬁ that these could be used to predict what
kinds of individuaks should be selected as authors for future
projects. However, because these individuals had already
been selected and were functlonlng on the job, lt does not

r Seemy likely that they would vary w1d91y in e3511y measured
‘dimensions. ' Even if . some relaticnships had been found between
author characteristics and performance in tﬁis Séléctéd group,
they may not be valid for choosing from the general ﬂopulétlnn
of candidates. ?ﬁé goal of this :tudy was ‘a wérthy one but

it is not rlear that much of predlﬁtlve value qpuld hHVP'bPP

learned frow such a small nam§1e of ﬂuthors Perhaps this is

why the results of the study were not reported by Steinkerchner
et al. (1977).

In addition to these criticisms of what was

L

lanned for

P
the evaluatio}g we can also point to some areas of omission.

%

pid

Tt i% clear that the staff believed their primary:poal was

=
]
o
o

to evaluate the effectiver of the POMC; they did very

B

=
T
o]
-
T
Wl

little Bo evaluate the effectiveness of its implementation.

i,

Because of the manyv problems in defipinpg and deve 2lopine the

\_~
ol
Lo’
i
o
—
S

new curriculum with a new medium under tight time constraints
eally

,J

and the rigiditi=s of the PA cdourse, the project was
one of attempting to initiate a number of innovations in a

hichly traditional and structured environment. One of the
Thrime tarsets of oppartunibty in suech o wettine is the dﬁ@ﬁn
mentation of '!'U"ﬂ(t‘ef‘('il!l‘t‘::‘% sed in o inatalling the innovations.

It the P;7b1ﬁ cvaluntion plan, however, thore were no provisions
for describing the communications het;zdtfen the fﬁ‘r"ﬂj;:(}"{}u :;';L’lifr
and members of the PA staft.  Furthermore, Steinkerchner ot
al. (1a77) did not report on those important transactions.
The likelihood of ailing to oxamine Hn:ml:ic‘.ipﬂ:;?‘i ontcomes
Lsoone of the major deawhacks Lo oo preordinate approach Lo
evaluntion,

~

4
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A second area éf opportunity gﬁat wa's not. sufficiently
tapped in the-PéMC evaluation was tﬁag‘cf determining those
military training applications for which the PLATO system

would be particularly well suited. The primary goal of the _ .

project whas to implement and test SJﬁ?éf' Vpe DFObléméQFiEntéd

curriculum. The PLATO sSystem was treated as a’glvana—s medlum
that ‘had already been proven¥-rather than as ‘an 1mportaﬁt ‘com= - .
ponent of the overali‘lnnovatlaﬂ It is true that the plans

orovided for an assessment of EQStS and rellablllty of-the
PLATO system, but they did not prov1dﬁ for a determination of
its strengths and weaknegees for medical education.{ One {ﬂ
result, of the staff!’

lished medium is that they implemented all POMC instrudtion

L

‘seeming aqceptance of PLATO as an estab- S

on the PLATO system. For example, they did not differentiate
between instructional unlixxthat required:- larpa amounts Qf

interaction ﬁﬂd those thét did not--all were created in the

form of (ﬁF 1 essons. In contrast, it should be noted.that

the bTanthor Phase II (see Appendix D) called for a much

closer exghmination of the medium and its suita h111ty Fbr use

»' \'1

with varfous types of students and instructional fn]kg ) i

,‘\bx

the cofstraints- imposed bysthe PA course and the implemeﬂE

'ﬁétiun,pjan agopr 1 to accommodate those constra ints. . "The -,

eValuition an was conceived to' fit the situation rather L.
than defini.,, the situation tq ease the,?,aluntlon process

and increase the u;ﬂtu]np of its findingsa. Thé_étaff put

s,
s

torether a ﬁlan“that fit the circumstances, but their Job was \

made more difficul't by their own ine XDFFlPﬂUF and their rplult—
iﬂﬁ:dopﬁﬂdﬁnﬁw on other apencies, Fur'hﬁrmnre, because of,

the severe constraints of the course and the narrow definition
of evaltuntion tarzets (ec.o,, offectiveness of the POMC with
little emphasis on the transactiaons involved in jits implemen-
tation), the weneralizability of the evaluation results would

have been limited even it the POMO phase had not been

terminat ed, i
: L.
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Relations between F‘LATF) staff “and PA-staff. As indicated”

earlier, the communlcations between the PLATQ staff and the

PA inétFUCtOFE—WEFé not a targét of the SHCS/AFHRL evaluatlon.
Recause QE%L did not have acces tdfthe PA 1n¥trugtors to
,onduct interviews, MTC's 1nformatlon about the;riattltudég
toward and exveriences with the POMC phase is also limited:
Hawevéri through our discussions vith the Sheppard staff we
have gained thé general impression that communication with
the, PA in3 KQUFEDFE tended to be sporadic and superficial.

Manv of the PA instructors apparently perceived the POMC/PLATO:
project as beinpg a fempnrsry and Pxper;ment al aFFEﬁEEﬂFﬂt
having no Jong-term impact on the operation of the PA program.

CDﬂSéquently they sho ywed little interest in the: project and

H

ma 1ntg1n d a neutral or m11d1y ﬂEBEthE attitude toward it.

r"m

Initially ahere was“to be a pr
present at the PLATO project staff meétlngg--»leewlgé,ﬁthg"
PLATO group was send representatives to the PA staff's

to
. a8 liaison. However, the importance of

)'T

L

meetings t@ ac-
maintaining Eu31‘CDmmUﬂiéatiOﬂS between the HBwo groups must

not have heen fullv appreciatéd, hecause the fréquéhéy of <’

[ . N . . . - #
“"joint attendance” at meatings % On droppéd nearly to zero.

Not only did the formal channels of commfication remain

underutilized or ineffectdve, a numher of iﬂf@fmﬁlrﬂDPrDHCh?ﬁ

F

ﬁlﬁm had limited guccess, A test prade averarger and on-line

pin;udv bogh was prépared_hy one of the PLATO ﬁtﬂFf‘tu help the
;\i 5 F

s of rrading (n]1df’ plore Aiff 1-
cult hy the_aepj?wtp make-up @xams forithe PUMQF ﬂhp) \!nL”
spite of 1ts apparent convenience, 1t wéﬂf unused ard unap-
preciated by the instructors. Individual authors would often
Fo to their counterpart on the PA staff and enlist his or her
halp in reviewing n lesson corresponding to a lecture. Thourh

the PA instructors wvere venerallv scooperative, they tended to

i

R



-a peluctance on the nart of the She ppard group.to pive MTC

=
L

view the PLATO materials as a nice adjunct but not as a

replacement for the 1ecturé5 In a few cases there were

’a@me disagreements about the depth of coverage that should be

*
glVEﬂ These arose out of ‘the amblgulty of the course! s Plan h(ﬁr
of Instruction and a“ehanging conception of the role of a PA. .
In general, however, the instructors did not play a'iarge role
in determining the content and strategy of the lessons.

It is not known how much the PA staff's apathy may have
affected the students' éttipudes or peﬁformance, but it was
probably not a positive influence. A more systematic cultiva-
tion of relationshids with the PA staff:might have helped
generate a more favoraghle attitude and éreater cooperation.
On the Dthér‘haﬂd, %ﬁven the fuhd%mEﬂtSl'CDﬂéeptiOn of the
gtyle of curriculum, the PA;staff may not have beeni"won .
over" to an enthusiastic and positive outlook no matter what
technigues were used. .

Interactions betwedn MTC and Sheppard staffs. The MTC

’Froup (through its %ppﬁlallv d951gnated subgroup "%hp Faat")

was given a EOﬂtF?EtUS1 role by ARPA tn prov1de Support to

the Sheppard staff and to participate with them in develop-

ment of the POMC. The sponsor had vi%ualized MTC's role 3

]

one of active part1E1patlon——part16ular1y in those areas of

the project where the HTC staff's experience could lead to
%ipﬂificantitimé iaviﬂé; {such as, in dpveloplnﬁ the proﬂramﬁ L, ;
to implement the flmulét@d pafleh& PﬂGDuﬂtEFq), A graduate

of the 2CHS Phya;blan A%%gjagﬂt program was as 1Pned by the

Air Force ta%wor';&lgﬁwﬁjy wlth ™MTC staff members as a subject

‘ at tiy Exper:. it ﬁ% hoped thqt h1 presence at CERL would
¥ ,

enable ‘the MTC staff tDJ}DﬂtFIDUtP directly to pra]ert

- . ,‘ y N
planning and dévekop_ent ' . .

Aithaugh wafkiniqielationshipg betwean the MTC and

Sheppard staffs were > congenial ‘and pr@ductlve, there was - - :

+, f . .
&! ‘il / = .
{ . - = . i-\/a
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the role of co-participants outlined in the contract. This

may have been partly due to concerns aboﬁi MTC's lack of »
specific .subject mattér expertise (sccentuaied by the P?rfy_af
départure of the. PA asgsigned to assist at CERL). AﬂOthPF
obs taﬁ1e was the’ §EQEFSﬁth separation thWPén %heppard AFB
in Wichita Falls, Texas, and CERL in UrEana;aIlllnolsgx Thus;
with some exceptions, MTC's role on the project turned out to
be one of providing advice and sunport rather than one of \
dlr?ﬂt pjrt1C1pa ~ion.
If it was difficult for _the QhEPpard staff- to consider
as co-participants, it was even harder for them to accept 4 v
PEER inputs ahd participation as eval%atorz on the project.
rimary intent of the sponsor was for evaluation staff at
CFERL to work to enhance the effectiveness of Sheppard's
efforts. It seemed, ﬁ@wevér; that the Sheppard gr@ﬁp perceived
CERL's evaluation role at that stame as being summative
rathér than formative. They were uncomfortable w1qr the
notion of "beifig evaluated" by a group that had previously
heen in a supgport role ;5 "CDﬁD?;tiéiDéﬂté". As a 'reésult, a ' 7X

comn ldFFﬂb]y Tess interactive role was negotiated with ARPA

C#

.

impact of CERL's involvement w1th %hﬁ Ly

for MTC and PEER than had heen originally anticipated.
Tn general, tQL

Sheppard project was sirnificant, but probably not as sreat
Pr I I ) p Y !

jocy
VT
]

as it might have n. Perhaps the “areatest factor limiting

MTC's influence was the georg dﬁthII separation hetween CFRL
qnd‘qhéppqrd AFRR, iDthPr Qbafdﬂ](i to collaboration (e.pg.,

dlfFér@ﬁﬁ@ﬁ betwppn mliltary<ﬁﬂd tiV1113$'mefhnduI@F1 ﬁnd’_f; ’ 'Q;
MTf'R 1dLb af medical “nh]er;ghdttnr expertise) would have

been less troublesome had the two ¢groups been in closer
cd . : o - : .
proximity. For example, the Sheppard staff sta ted that MTC -
reviews of their lessons would have been more helpful had the ,

reviewers bésn located at Sheppard (Call Hlmulﬁh 1077 a) .

/ s
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OVERALL ASSESSMENT

‘\

The most 1mpor%ant (or m@st v151b19) categories offout-

Fh

2 Summary of Major Outcames

comes of thé POMC phase were dlscussed in the previous sections.
Of these, the most tangible wast the move by many of the POMC
group 1tudent? tD be dropped from the Pxperlméntsi condltlon

The primary basis for their request was a dissatisfaction

with the implementation of the POMC vis-d-vis the regular

*portions of the PA curriculum. Being a minority of only one
fourth of their class, the POMC StddEﬂts felt threatened by ¢

an 1mﬁlémentat1nn which required them to "miss" l&8tures

‘attended by the magorltv of their peers. The make-= ghift test-

t%nt. Another complalnt wasgthat the FDMC appeared to be
Fﬁagmentéd and lackinpg in continuity. Tﬁié, of course, was

a further result of the perceived necessity to replace discrete
hours of the regular course with new materials’from the POMC.

aomé problems having an impact on student attftudes grew out

of ‘the time pres Sures on the staff and hencekwere only indi- i T

reétlv related to the implementation. These included an

»unfnftunage introduction to the prOJECt\(lﬂ which privileges.

were first Offeﬁﬁd and then;wlthdrgwnﬁ and programmlnﬁ errors
in relatlvely untested (and unvalidated) lessons. Tt is dif-
Ficult to qss,sz the impact of the latter problems y but we

h?llEVé them to bhe secondary in 1mportance to the fundamental

constraints on the implémentation ;mposed by thP PAa courge

itself. . ,, \ ; )
The second major categoby of outénmeq was the XCompléx
of factors which 1mpeﬁeﬂ lesson dévelcbmpnt progress. We

h@ll?ve)that the, BPOMC - lefrbn materials may not have bépn

ready in timepfor use even if the first project phase had not

been terminated early. As detailed above, several factors
contributed &3 this situation. They include an unrealistic
&\ = 5
) 2 'f} Y]
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ﬁassumétién anuﬁ the amount of materialé that:could be pro-
duced in a giveﬁ'tﬁme period, the late and ata sgered arrival
of staff ﬁEWDEFS, a SeVerely‘compressed time schedule due to
the 6251&& to rugfa second group of 16 students, and a change
in project goals which-made it neces SSFV f@r some staff mem-
bers to write materials outside th21r Gwn specialties, hence
. decreasing their efficiéncy. :

"Another clear outcome'@f_the first project phase was that
the concept of a problem-agriented curriculum was not Qper -
tionally deflﬂed Aftpﬁ the projegt initiator had left the
service, it was up to the remaining 'staff members t@ settle
on a definition of the POMC. They never did. Although wérk
on a definiti®n besan in February,. 1974, and continued through-
out that vear, there was still enough disagreement at the end

of the firsp‘phasg~that one staff member stated that "there

(W%

re as many definitions of 'problem oriented' as there are
) p :

to what con=

[y
bl

authors." Tn view of the-unresolyedambhiquity
1lum, it 1is ,3t_é1éér that

stitutes a problem-oriented curric ,
ed as a POMC. Had that

Sheppard's Phase I materials quaIiF
phase run to completion, it would have been Aiffdcult to judge
whether or ndt the concept of a‘wrablémyarlented curriculum
had been implemented and tested. -

 Furthermo re, even if fthe "student sample had not ddimin-

verage, of extinctign, if the POMC lessons had been

T

h ished to th
; 7 7 _ > / i
completed, and 1F they had been truly representative of the
concept of a problem=-=oriented curriculum, there weré several

deficiencies in the planning and conduct of the evaluation

'\T.

it

which would have ]imited t? generalizability of the results.

~ .2

xletr that the POMC phase of Sheppard's PLATO pro-=

: , , i \ / A s , ; 3
A ject A4id wnot meet its ohjectives, Infortunatéely, the innova-

7 .
tive nature of the FOMO concept may have been more suited to
\
W’
3 !-;\)3 5
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evolﬁtionary development than to the systems_approéch that !

was attempted. It is now apparent that too little was under-
y stood at the outsef about the POMC concept and how it should
he implémenﬁéd'tc guide thé project's development. This was
not clear a. the "teginning, however, and the negati%e outcomes
,could not have beén foretold. 1In spite of its early termina-
ti@ni_thegFDMC phase was a worthy effort--a number of lessons
were léarnéd which provided a firmer basis for the follow-on

p project.

LJ : - .
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. REQUEST FOR TRAINING RESEARCH

1. FROM: School of 'Health Care Sciences, USAF e
Charles N. Mullican, Lt Col, USAF, MC
Sheppard AFB, Texas 76311 : o
. T Autovon: 736-2210 . B 4 April 1973

L+ §

4 g,

“2. TITLE: Evaluag%aﬁ of PLATO IV System in Air Force .Medical Training
3. PRD@E,H: A critical shortage of physicians' services exists in the USAF
» Fa Medical Service, reflecting a similar nationwide deficit.
K gg_ Traditional modes of health care delivery.have been maximally
' stressed and found jnadequate; new categories of health man-
1 power have been developed. One such new health professional
. is the physician assistant (PA), a person who becaus¢ of spe-
cial training and experience can perform many dutieg formerly
carrlga out only by physicians.
g} - .
The' allied health education of the Physician Assistant and
the medical education of the physician are remarkably similar
___~in content and scope, therefore most PA programs are modeled
after traditional medical school curricula. The instructional
approach is characteristjcally one in which there i% a hori-
zontal sequencing of basic medical sciences with clinical
practice. The usual modes of teaching and learning are lecture/
demonstration in group/lock-step pattern. The major difficulty.
with such a curriculum is that the core of medical knowledge
which must be memorized i%;:sually taught without a fundamental
frame of reference. Basi¥ meédical sciences are often presented
in isolation from their clinical relevance, both intellectually
and temporally. Thus, when the clinical sciences are ultimately
presented, time-consuming and repetitious review of the basic
sciences must precede the teaching of a new body of knowledge.

The basic frame of reference missing in a traditional medical

curriculum is the core of clinical behavigr which characterizes
the problem-solving process. |Its absence has heretofore made
the application of recent advances in educational technology
(systems anmalysis and design) difficult and .inconsistent.

4. OBJECTIVE: Two major objectives of this study are envisioned: (a) The
research and development of a new, problem-oriented, medical-
curriculum atWthe physician assistant level using an advanced,

uation of the instructional effectiveness of this curriculum
vis-3-vis the present traditional curriculum.

T -
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BENEFITS:

- MAJOR USERS:

TIME
PHAS ING:

UTILIZATION
CONCEPT:

E
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Advanced Research Prajegts .Agency: To¥nake available the
development of a fundamentally new prDb?Eﬁ“ﬂFiEntEd cur-
riculum upon which all allled health instruction pation-
wide can be constructed. This prototype would have the
potential for the complete reduction of all present time-
‘consumnng, rEpEtltlQUS and costly instructional practlcesi
e 7
Department of Defense: To provide an instructional test .
bed for the new gjﬂeratian of military hospitals project. -

W]

c. USAF/SHCS: To make available a comprehensive computer-
based educational system for use In training and educat- S
ing allied health prGFessianals in the USAF medical servide
through the utilization of existing PLATO IV programs’ as /
well as connection with the tie into other computer= basaq

.networks. -7 T )

di University 'of I1linois: To provide CERL's PLATO IV project -
with all the necessary requirements for the research and
development of the types of hardware necessary to meet the
unique requirements of the medical education system by
providing the data base, Instructional Systems Design, test
students, and evaluation protocol. -

P &

a. SHCS -

b. Other uniformed services

, 3
¢. Civilian educational institutions *
d.  NGMH ) ‘
i
4. Project development: Approval data + 18 months.

b. Test evaluation: Approval data + 30 months.

¢. Final report: Approval data + 36 months.

Because the development of a new curricular approach is an
evolutionary process, it is difficult to foretell the state
of the art at the time of Final Rep@r@i Nevertheless, it
conceivable that the man=maéhine'iﬁteiFace will result in a
continued reinforcement of the problem-sol¥ing process as

the dominant mode of clinical behavior. Instructional modules
will be used to teach a basic core of medical knowledge as it
relates to clinical problems. This core of knowledge will be

5
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: available for other allied health personnel to aid in under-

- standing their own roles in the delivery of health care, that
is, their place along the diagnosis-treatment loop. Concur--
rently Dperatlng will be.a continuous evaluation.of the re- =
lative merits of the two currlcula, 'with and without PLATO, IV

- ' e , ,
e 9. BRIEF OF \ = )
THE PROJECT: a. Approach - o g

(¥) Givens: -

{ (a) A basic core ofdmedical knowledge for USAF Physi-
cian Assistants exists as outlined in the Plan
of Instruction, Course 3ALRSI730 dated 3 August
1972 (Appendlx A), - .

(b) A basic pattern QF cllnlcal behavior character—
‘ “izes pFDblem solving whlch is straightforward,
‘ logical, ‘and SﬁlEﬁtlFlC '
(c) A charting system exists for recording and docu-
. . menting the use of medical kﬁéwledge in the
( solving of clinical problems
. i (2) Assumptions:
(a) Advances in educational technology and instruc-
tional systems analysis can be greatly aided by
* a computer system in which [93(1)(3) and (b)]
(above) are integrated and correlated.
(b) Such a system will be self-paced and learner-
oriented. Evaluative systems will constantly .
= assess the etfectiveness of instruction and the
level of udent achievement. Quality. instruction
and perFDrmance will not be compromised in de=
t ) ' ‘ ference to resources conservation. ~,
' ; (3) Methodology ’ \ \

(a) Approximately 200 student contact hours of new
curricular material will be developed on the
University of I1linois' CERL's PLATO IV system.

(b) An instructional Systems Désign |AW AFM 50-2
will be developed and the rough outline of a
problem-oriented curriculum will be programmed
into PLATO V.
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. (c) During the development of this project, students -
v r - " wlll.be exposed to- both curricular fﬂrmats In
- which PLATO IV may or may . not be emplayed The
' suitabl 1ty and contribution of computer-assisted
Instruction.will be evaluated as It stands alone
and vls a-vis the curricula. o

b (d) The atta;hed management gulde for a patient enterlng
the emergency room confused or .In coma (Appendix B)
| Nustrates how the problem-oriented approach may
be used to organize curricular material into data
gathering. (Subjective information and Objective

~data), data synthesis (Assessment) and problem re-
Eaiutidn'(gjans). At virtually every point along
: S ’ the problem-solving loop, branching Into the body
- ~ of baslc and elinical medical knowledge can be
' .made; for example, while studying the data base
contained in Subjective information, the student
can revlew methods of Interviewlng, pertinence of
7 questjons to be asked, and so on. When reviewing
) the “Thformation to be gathered under Objective data,
: . . the student can correlate anatomy, physlo]agy, radio-
, logy and techniques of physical ‘examination. Undeé
. Assessment, the student is appropriatety exposed
to classic descriptions of disease processes which
can be integrated with presentations In pathophysio-
logy and biochemistry. When learning of the problem-
resolutlon phase (Plan) the student is-exposed to
 the fundamentals of lahcratgry medicine (clinica
o . chemistry, microblology, serology, and so'on). Addi-
, tionally, pharmacology is rationally interpolated
. at this point to describe the basic knowledge under-
lying medical therapeusis.

(e) It is a parent'that such an approach stresses the
‘ importanee of a_ certaln pattern of clinical be-

_\\ havior and it is this critical area that will b%%
‘ksungcted to fntensive evaluation as to the ralg*
OF CA!l in de Iﬂplnq and maintaining desirable

attltudes arfd dlspasltians
b. Support required
* (1) Personnel

300 hours author time (AH) are required to research,,
develop and test | student contact hour (SH). w -

200 SH = 60,000 AH. -
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1 man-year = 2000 hours.

+

- : Therefore 200 SH = 30 man-years.

L For a tﬁree-year project, a neaed of 10 persons. is -
T , . ' established. :

(2) PLATO IV terminals: 20 (15 student, 5 author).

(3) Dedicated telecom lines: 5

- | (4) Advisar-cqn5u1tants at_the University of Illinois: 2
(5) Physical plant and equipment 7
(a) 20 carrels

. (b) Adequate-air conditioning to keep umits suffi--
‘ciently cool (20,000 BTU per terminal).

(6) Installation and maintenance of PLATO IV eqbimeﬁt at
. SHCS.

e (7) Training of ‘ten SHCS personnel at the University of
_ I1linois in TUTOR language, curricular development
S and iInstructional capabilities-of PLATO IV.

10.  SUMMARY :- A new curricular approach to the teaching and learning of

problem-oriented health care, systems analyzed and developed

in conjunction with an advanced computer-based educational

system, is described. The impact upon allied health education

. at the SHCS Is all-encompassing since such a curriculum offers

R an. understandable frame of reference forhealth care dellvery
as it relates to the responsibilities of each tralning depart-
ment. The research design will attempt to provide significdnt
data comparing the effectiveness not only of the differing
curricular approaches but also of computer: assisted instruction
in health education. ‘ : ‘

L]

% ) _ " ) o
Hurst, J. W. and Walker, H. K.: The Problem-Oriented System, MEDCOM Press,
1972, 287 pages '

1z 0
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o : POMC IMPLEMENTATION PLAN = . .’ ' iy
1. Referendes: Course Chart 3ALR91730 ‘lﬂ.Feb 1975 | iﬁ%

POI 3ALR91730 : R
’RésearchlAgreement "Evaluation of PLATO IV .
System in Air Force Medical Training" = !

II. Plan bhjeqtive

%
The purpase of ‘this p plan is;;o provide for the orderly intégratign

0of the Problem Ofiented Medical Curriculdﬁ (PGHE) develaped by the

PLATO IV Development Braﬁ:h into the presenﬁ‘?hysician Asgistant

Icurriculuﬁ This integration.will be do 1e in such a way that:

,rt

L. Diéruption of the present curriculum is minimized. -~
(a) 'Steps'will be takan to insure that prergqé&gite material
‘18 taught prior Eo the Eiﬁe it is required as a baéisbfor other materialé
(b) The logical flow of content in discipline oriented biocks
gillrnot be jenpaﬁgggéa. |
. 2. The integfity of the POMC is Eainﬁained, i.e. presentation of

‘material is not excessively fragmented.
F
3. No degradation in training will result.

4. . Evaluati n of the POMC is facilitated.

=
-

Scope

This plan pertains onlyyto the Physician Assistantﬁgi;xe (Phase I,
| ~, L o

3ALR91730. The time fram3=for implementation of this plan is Jun 1975 -
- ( .

Oct- 1976 to correspond with the evaluation ﬁhase of the PLATO IV project.

IV. Background
A, On 4 Apr’73§ the Schogl of Health Care Sciences submitted a

proposal for personnel resaarch/&o Hq ATC. The resultdnt research agree-

! —
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‘-i; e sssistsnt level, using”sn sdvsncsd esmputss based dussticn system, ’Qj

WA
“

. L L i T
,\.

snd (2) the svslustisn of the instructiunsl sffe:tivenéss sf this

T

S A LY
- : Eurrisulum vis—ssvis thE traditisnsf!currisulum;}‘Ths prsjsctssﬁésrs

%é-é ‘a thrss yssr ﬁssiad beginning 'in November 1973. ,’Vlustisn is to be

Igomplstsd by I July 1976 with ths final report to be rendered in i -

o, ) . -

Novsmbsf l976 - L : -

B. A prabiem srisntsd msdicsl curriculum is defined as ths

grouping of course material under clinical topics where ths clinicaln
rslsvsnss of course content can be stressed, Emphssis is placed on
dsvslspiﬁg problem solving skilis in disgﬂosis and tr msnt of disssss._
Ta‘fssilitass dsvelapmsnt,.tbs POMC has been divided into two parts,

Part I presents the relevant basic science and clinicdl material in .an

integrated manner suppsrt ed by 1llustrative case material and-using

clinical sgbjssﬁs as point of departure to tsssh basic sciences.
Psrt II will consist of "Simulated Patient Enﬂsuntsrs" whish\sill be

approached as unkﬁswns by the students. Diagﬂustis and treatment

skills as well ss_elinicsl'prsblsﬁ golving skills will be amplified
~in Psfﬁ II.

N

r : C. The tssk of selecting the content of the POMC from the msssivs’

34

amount sf mstsrisl includsd in the present physician assistant caurss

was undertaken as follows. Selection was bsssd on Ehs criteria that

the clinical aréa would (1) accommodate an intsététsd approach to

include both the basic and ‘clinical ssisncss, (2) contain fsirly cir-

cumscribed and clinically rslevsnt subject msttsr, (3) provide sufficient
subject matter to meet the project objectives, and (4) make the best use
of resources within_ths PLATO IV Development Branch. Jointly exhaustive

lista of possible etlological and body systems were tested against the -

k2

(2
&
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aglgctiﬂn gfitetiﬁ. The raapifatafy gyatém (f pix atﬁﬂ;’ﬂiéiaaej was
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y 5.

'aelegted as'the best subjegt area for the pu p es nf this prnject. o

ﬁi A list qf basif Sciengea gnd speeifig‘clinigal topics has been

' L . i
dgveloped and arranged ina curficular E_;Lcture which defiﬁes the
. L - +

¥ N LY i
basic sequence and interrelation hips of the- Eubjeet matt er areas.

Ini;ial planning/pragramming has begun in eight of the prnposed 20 ‘rr .
lesson development areas. . . . l
V.>.Appfcach to Imﬁleméntétigﬁ

A. Definitigﬁs and Cénstfaincsvr F 1

1. Terminals. There are 16 PLATO IV st’dent terminals, Prime

{
time (when the system is most atable) is fram 074 to 2200 hours,

Hgnday, wEdnesday and Friday, 0600 to 2200 Iuésda’ and Thursday, and

0800 to 1200 houfs Saturday. - The total available erminal hours +is a

constraint, since there are 64 PA students in any given se mester, plus

—

30 PCNP students who atténd PA cliniecal med ine lectures.

2. POI Hoﬁrsi For planning purposes, hogra,ate considered

to be POI hours planned for a particular subject. POI-hours may not

necessarily equate to hours actualf“ spen t at the terminal by a‘given
- o L g .

student. PLATO material at the lesson or lesson sequence level is

sefgipaced:and variations in individual stqdénts can be expected.

ggi ] 3. Cla sroom (C/L)/Camplemeﬁtary Tezhnical Training (CTT) Hours.
Since computer assisted instruction is designed to teach for mastery of
the material a PLATO IV lesson designed to meet a particular POI ob-

jective will replace both the associated Elassrcom‘éaurs and CTT hours,

In computing hours in the present curriculum to be replaced by PLATO

- material, both C/L and CTT hours are considered.
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? . B,. Hours équife&~faf POMC Material. ’
7 7 v ) ‘ - EF' ' o .- oxB
e ) }- The . PIEEEﬁt PA %prriculum haE been examine& ta identiiy**-ﬁ'*
7 those haurs in wHich the subje:t matter is esaentially the same as
POMC content and can therefare be replaced by the ggmparable POMC
& ~material. A detailed breakdown gf hnurs*by PGI ubjective by semester’
.f;: " is iﬂcluded in Attachgﬁnt }i. A summary is pfpv;ded in paragraph 3 ,
§o# . s : f : ’ . = )
: - below. ’
" 2. As anéieipgégd, some material inéludéd in_ the POMC does
i * :

not have direct comparability with h urs in the prEEEnt curriculum.

= 0

This matarial is limited to "simulated patient encounters" w#féh‘is

" expected to require 24 stuaent contact haursg . These hqhtg are cgnsidergd
to be an essential éart of the POMC fér reviéw and reinféf&@ment-
>3. Summary of %aurs g v )
Replacement Hours: )
_ C/L CTT - Sub-Total E Total
lst trimester 16.5 7.5 - ‘24 |
2nd trimester 20.0 5.0 25
-3rd trimester 52{Q 20.0 _72
" Sub-total 88,5 32.5 121‘ 121
‘, Additional Hours:
Stmulations - 24
M ’_ Suh:ft;tal ‘, Sg_& :
Gra’né total: : o 145
é;' ‘In the original research proposal an arbitrary estimation
of ZDD course hours was designated for PLATO IV pfcgraﬁs. The reduc-
tion in these hours to 145 represents the int gration of an effe%tl\fé
3

circumscribed curriculum into the present course with the least

by
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' . disruptinn of cantiﬁuity; The expansinn of the PLﬁéﬂ haurs to reach

ﬁ; ;i;a clgsér appréximatiﬂnfaf t%s original éStimatian.'f-haurE wuuld E&y-
. . servé to dilute thé éffectivené;3>af thgfglATO prcject .c;mpli;ate .
thé=evaluatigﬁ p:@cedures and 1ngteasg the problgms of ¥ntggration o
. - into the pfesent coﬁrse. o _
:é, Plaﬂ;fof Imp;ementatian j;? ,F\ o - .
-1, A sampie 6§F§6 Physiéian Aasistant Séudénts will be EElEEtEﬂ
. from the- freshmaﬂ class Etarting in June 1575 to serve as a ﬁiiot group. ,

Sampling techn ues d;,e,qﬁed byéAFHEL‘will be used to_select the 16
-'Studenﬁs. Agsegunﬁgsamplg of 16 SEudents:may be selécted from the class
starting in Dgtvlg?S‘if_thaE is considered desirable on the basis of

'evalpation_planglandiéxperienge‘wizh the initial group. o
2. Students in the’sample will complete PLATO materials in
-lieu of the Qarreépanding work in thE'cﬁrrenF éufriculu@- rThEY'Will
“~  attend all of Fhe schéduled lectutes, except Ehaée that have been
‘replaced by PLATO. lessons. In additian to criteria listed ;n Iv=C
above, cézsideraﬁie corc saions have been made in Ehg selection of material
taAbg'inclﬁded in the POMC so that discrete lecture hours @fsthe;curraﬂt
cu;riculum are identifiable. At thé’time‘such lectures are giveﬁ,
Students’ﬁOuldgleévg the élasszoam and report to the PLATO lab for
ﬁémputer based instruction. Overall, the same criterion ngectives will
be met by all students, but the temporal sequenging af material in the
problem oriented medical curriculum will not ne;essariLy parallel that
s0f the current curriculum; -
f3; The additional hours required for the simulated patient
encounters includéd in the'EDMC-will be sﬁpplemental hours éo be done at

the student's conveniences. This will provide review and reinforcement

of material covered in Phase I.

. 62 *
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et éi Siﬂce Etudéﬁts iﬂ the sample group will not ﬁéééssarily be

-

'Q working o ,the same subjact I Egéf at thé same. Lime as the rest Df the -

claas), sbff m@dificatiaﬁ gf the normal end of‘bluck evaluation ptﬂcedures
 will ba-réquifed; PDMCfstudents-wauld take the nﬂrmalend of block e
tests,;b £t questions- cnverf%g courgewark taught in. the POME wauld nat |
be. EDuﬂtEd in their test score. Ihe PLATO IV staff will assume respon-

&~

: sibility_for determining ¢ udent prgfigiency in Eke POMC subjeut cAreas -

-

on a semester basis'ta det rminé WhEthéf or not the student-iszcﬁmpétént

to proceed, needs remediationﬁ etc The PLATQ staff will alsc assume

u-IESpDnSiblliEy for. néeded remeﬂiaticn in those areas.

VI. Iasks Remaining Eé be Done

;*QQL Q detaile schedule must be developed for the present curriculum

that identifies specific subjects fcr specific %Fcturé hours, and also
ideptifies héurs dgringrwhich POMC material ié to be takéﬁ by the sample 7}
gfcﬁpa n |

B. Walvers from caurée ddcﬁmen tio géquirements and testing

. standards must be requested frgm Hq ATC.

'C. Any-questionsi inVDlving accreditatian from the University of

Nebraska for the Sample*grﬂup'musz be resol?edg

f=
1 Atch .

= . 'Breakdown of Re :ement Hours
" by POI Objective

g,
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. Block-

Paragzaphi

Oblective

R

VIII

it

ba

Ly

11¢

lle .

ba

_ Identiéy.the'glini¢al topography
-~ of the thorax °

Analyze the principles of the .
heterophile test |

Translate the prinéiples of the
antistreptolysin-0 }
Conpare the principles and)pro-

cedures of the febrile agglutin-

atlon tests

List the steps n the Gram Stafn,
Actd Fast Stain, and KOH prepar- -
ation, and list the purposes for
perforning nicrobiologleal ‘staing

‘i \ﬁﬂ.ﬁliﬁical,spggimggg

‘List the proper methods of specinen

collection, the pitfalls in the
handling of clinical specinens,
and relate the eollection and
handling of specinens to bacterial
and viral infections |

Antiblotic susceptability test,
Compare tvo methods of testing the
susceptability of bacterla o
nicroblal agents and interpret
results of such tests,

SR I |
Ist Sem = Replacemdnts
PO JALRILTI0 (Vol/ |

Pregent
Hours

4
I

2.5

‘Serqlagy .

. ]

 Serology

Febrile Agglutination

| Stéiﬁing procedures

.

‘Specimen Collection

Antibiotics

d

- POKC

42
13/.5

13

2.5




x SR T u | Present S
- Block  Paragraph  Objective Hours - Subject < v - Hourg

cont'd ¢ and their clinieally significant © (2/2) - of Connon Pathogens

h I T Identify the acid fast organisns 4 " Clindeal Correlation 2/2 :
s pathogenicity . (Aeld Past Organtans) .

* .
S,

Xg .Ga__. | Sele;‘zr; the basic assumptions of - ) ~ The Gas Lawg | 1
the theory of kinetic molecular  (2/1) B
| gaseg S

BS

6 Solve problens {mvolving changes  * | (
in the pressure, temperature,
yolune and nusber of moles of
' gases, S

e TOTAL HOURS: 16,5075

- ’
*



o Sem - Replacements
PO 3ALRO1730 (Vol 2)

} i

: ( - L Present B
\ ' Block  Paragraph . Objective Hours  Subject Hours

5 g ) Describe the vechanisns Yor main- 9 Fluids and Electrolytes  §/2
) o . tenance of fluid and acid-base (6/2) (Acid-base balance and
% balance dn the body fluid compart- lab tests. 0, and CO2

! ments and determine the uge of - transport, '
laboratory test results {n classi- Resp actlosts & alkadosis
fylng abnormalities,

M, & Describe the anatony and explain - 12 - The Respiratory System 9/
the physiology of the respiratory  (9/3) : )
[ e | systen, | |
: . 2 .
K1V h Identify and deternine treatment o Diseases of Lar, Nose - 13
of common diseases of the nose, (5/1) and Throat = (Nese)

be Ldentify and deternine &reatment 5 Diseases of Lar, Nose 2

of common diseases of the jral and Throat - (Throat)
cavity and the larynx,

. TOTAL HOURS: 20/3

B s



Block

Paragraph

3rd Sem = Replacements

4

|

POT JALRI1730 (Vol 3)

WL

i

e

0

la

a -n

la

2b

2

e

2

Identify the atmospheric cénditicﬁ‘ 3

that can affect the hunan body In
flight.

Name the radiographic densities
produced by roentgen beam,

Name the anatomic structures des-
cribed on a routine posterior/
anterior and lateral chest x-ray,

Deternine the systemafic nethod
for examining the toentgenograph,

Name at.least six positions and/

or techniques for evaluating the

chest by radiograply:
"‘i‘;»,,;.

Interpret the silhouette sign and

describe the anatomic decation of

chest lesions utilizing the

Alhs RS P

silhovette sign, - %"

: T
Nane prinary and secondary slgns
of atelectasls, *-

Detine the air bronchogram,

Pregent

fors Subjext

Flight problens

13 Interpretation of
(8/5) Chest K-ray

W

(k=]
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Jed Semester (cont'd)

' Present POMC
Block  Paragraph  Qbjective Mours Subject | Bours

X 2h Neme criteria for differentdating )
cont'd alveolar and interstitial lung ﬁaaj
d1seages by x-ray. qo

A Interpret roentgenographic features |
- to deternine the nature of the spl-
itary lesion (benign or malignant)
of the lung,

2] dentify caletfication within the .5
{ lung,

- {dentdy radlographic abnornalities |
assoclated with diseages of the
pleura, extrapleural space, and
diaphragn. |

=

2l Name the three arbitrary conpart- 4
ments of the mediastinum and
structures found 1n each compartment,

In Describe the chest x~ray and lung 3 f
scan signs of pulnonary emboli,

! | n Delineate the major signs of chest .}
! trauna.

XX ha | Describe the actions, effects and ] Histamines and Anti- 21
Uses of the antihistanine drugs, - histamines
o
2a Explain the actions, ‘effects ang /5 Chemotheraphy 905 7
- uses of drugs used to combat Oy
r/.;; : infection, /.j




ird Sem (cont'd)

Block

Paragraph

Objective

I

9

13b

e

Allergy

kﬂﬂﬁtﬁsm@ﬂéﬂdnﬁmﬁt
of coryza, pharyngitis, bronchitis,
and pneunonia, and name the charac-
teristics of bacterial and non-
bacterial pneumonia,

Discuss mononucleosis

Pulmonary Diseases

Describe special procedures appli-
cable to etiologlc diagnosis and
essentials of data bage,

Define lung function and normal
pulnonary anatony, and describe
the physiology and pathophysiology
of the regpiratory systen.

0 ¢
Nane reasons for performing pulnonary
Function testing and describe
routine tests of pulmonary fuaction,
nang four mechanisns of hypoxenia,
and how to detect and differentiate
these mechanisns, 1

Name and define cat%gnries of
chronic obstructive lung disease
and describe pathophysiology of
cystie fibroais.

Present
Hours

Subject

.

31

28
(20/8)

Allergy (Tnmun, Mech)

Infectious Diseages

b

Infectious Diseases
(Mono)

Pulnonary Diseases

PONC
Hours

3/1

z9

7 :
.
§ L



3rd Sen (cont'd)

P

Present

Block  Paragraph  Objective

W
(cont'q)

e

Af

h

217l

an;gT' Subjecf

Define respiratory failure and ]
describe the physiologic effects,
etiology, diagnostic tests, therapy,
complications and prognosis,

Define thromboembolism and fnfarc- |
tion, and describe pathophysiology
and treatment,

Describe prinary alveolar hypovent- |5
11ation, alveolar protetnosis, and-
desquanative {nterstitial pneunonia, ‘fg
) :
Describe diseages associated with 5
_ kyphoscoliosis and ankylosing | dl

" apondylitis.

Describe Goodpasture's Syndrome and .5/,
1deopathic pulmonary hemosiderosts,

Describe lung abgcess and diseases .5/,
of pleura |

Describe the physical signs and 21
symptans of aerobic and angerobic
bacterial pncumondas, and mycotic

diseases of the lungs,

List types of neoplasms, describe . 1/,
prinary tunors of the lungs, and

discuss the significance of the

solitary nodule.

POMC



Ird Sen (cont'd) ’ ' i o

| Coe Present POKC
Block  Paragraph  Objective Hours  Subject Hours
w2 List clinical features of pulmonary  1/.5
(cont'd) fibrosis and describe the radio-

graphic picture and pulmonary
function abnormalities associated
, with diffuse interstitial fibrosis o :

and the Hamman-Rich syndrote,
|

2n ﬂescribe inhalation diseases of the = 1/.5
lungs due to organic and inorganic
dusts, noxlous gases, and other
agents,

7 Ch

2o Describe epldemiology, causative’ 1.5
organisns, inmugology and treat-
ment of tuberculosis,
CA : /

2p Describe the pathogenesis and V

‘ tlinical aspects of sarcoidosis, _ k

Wegener's granulomatosis, and
eoginaphilic granuloma,

4l 23 Describe common respiratory prob- 201 Pediatrics (Respira- 21

lens in childhood, their evaluation : tory dis, of childhood)
and managehent

TOTAL HOURS: 52/20 73
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APPENDIX C

POMC Evaluation Plan
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. 66 |;' .
PROBLEM ORIENTED MEDICAL CURRICULUM ‘i
EVALUATION PLAN - qu

(prepared by AFHRL/TT as a result of eealuatian cnnflerénce held 6-7

"Mar 75 at Sheppard AFB)

BACKGROUND ; S
Under the auSPlCES,Ef the Advancad Research PfDJEQES Agency (ARPA)
and Air Training Cgmmsnd (ATC), a Probl emstienteg Medlcal Curriculum

)

upported by PLAID Iv. Lechnalagy is: bginﬁ inEfDd ced in the School of

Health Care Sei

PLATD can §ré§jde 1d1v1d¥a;%ged instructional

B
22

ma
A o
urriculum (POMC)

material presented through a caﬁpﬁte" Dntrqlled pl‘ panel. The

5. e

essential hotion behind the P%@bléﬁ’Dfiented Medical
As'.! ' 5] *

=,

is that academic su bJ t matter should not be introduced in isolated

units, but rather in the' cantext™ tual patient

[

problems, In this fashion, it is anticipated that problem solving skills

will bé developed to a greater degree, that retention of information will

he enhanced, and that student motivation will be increased. Details

covering introduction of this innovation ‘into the Phy ciéﬁ's Asgistant

) - . o L
Course can be found in the POMC Implementation Plan, }ﬁ>féb 75.

k3

PROBLEM . |

rd

The goal ot this evaluation F&ﬁ% ig to develop a set of procedures

for assessing the cffectivenesd of the proposed POMC.

underlies and supports thd entire evaluation. Praper avaluati&g{is

uh Vlgy , )

no
858 15

—

a ocomplex matter, for the concept of "elfe

clearly multidimensional. However, two sets ol questions seemwm to be
generated almost immediately. The first group is primary aad b?ﬁirally

operational In nature; these qucﬁn.una=ﬂ?u designed to vreate a rational

\
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+ .18 analogous to tha‘diit rence between ﬂDfmg EEfEIEﬂLEd and critLricéﬁ'

¢

., guished,ffém Tollowing purely deSCfiptivg:pfacEduresi, This discinctian

o R "67

-pglfﬁy for or againgﬁ full s:ale implementatinn of the innovatinn.

\

Simply\gtated thia.sgt of qgestinns.aﬂkaz. . Y
i gaﬁ,it be ‘dong?- : iit N ﬂ_ o L

. .is it instruction ,Ll Effective?

.. what does it cost (to iﬁstitu%ﬁﬁ tgvbpéfate, to maintain)?

. 1s it reliable? - .
A secondary, or research=ﬂriented group of questi 'ﬁ‘ié alggvaf
in#erést. These are direzted at explaining the ¢ uczessrgr failufefi
of the inncvatign in Ege paréicular environment gthdied;--T@is set
.Qpnsists of agking ' ' | i;
_« how wasbft done? / ) S
- why waégitléffecfive? ) N . -“, : ) .
!i how :auld it be imprgved (1n tefms of. QDétS lowered or ef-
fecﬁiveness in;reagéd)? _ , .. ; . K . / !

These latter questions are not unimpurtang, but higher pfiatity #ugt

be given=to the first set é@hce they were judged to be more ralevant to

the purpgsgs qfithe Epgnsoring agencies (ARPA and ATC), To sof¥

&

th? Seéundary questionﬁ will be addréssed in thE final fepart eépe@ial;y

~with regsrd to. descgibing the pracess invnlved in setting up the PDMC?

a

~but the major. emphg%is of available feécurces is being placed on answéring

the first g f Questinns. " o ‘. . _— ’/

t

. ¥ u g = LY
o Another i:iue which was facéd in planning the. Evaluatinn anger?J
'Ith comparative measurement will be made, as distin-

3

4 =

., d - . B

A

- e
réferenced-mgasuramént. In tha ;bmparatha app'ﬁ ch, procedur A is" , -

compared with prdcedure B DQ various ; fiteria of Effectji‘léss, while
%= B P R ) ) .

4 _
, .L‘" __.x;}& .
| : e . . ,
M E i
. . .
- o SA ;
k-2 i} Ej N .
% L L . et =
= = E =
4 " ‘ i - : ) (R
- g
F
¥ + .
b s's E ! "
. .r “ . \ o
& A . o o :
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in the deas:,ripcivé approach, effecéivenesg is méaauréd’ with respéct to
' meeting Etandérdgiﬁf s?eeiﬁic&tiané in some absolute sense. Each approach
A has_&tg an_pecﬁliar advangagés; bﬁg, where feasible, it was dééided
. ‘EG use comparative measures>as much as péééibié in order to contrast the
POMC apprgach with aditional instruction. |
Anathgr canceptual considgﬁatian impgrtant for this rationalg deals
7 with Eocusing on which aspects of the situation should be studied. Although
not exhaus;ive DfithE posgibilitiesrinhezgnt in this situation, three major

5
!

aspects were identifieé fér iﬁtensi#é 3t:L,u:l'\Srusi:m:lem;:g,i authors, and PLATO
v itself, | |
- ‘ : ’A'final cgncerﬁ>invaiﬁes deciding which specific ﬂharacterisﬁicsland
variables ﬁeed to be measured. Since student and auzhér performance aie
) ‘ ' . crucilal to judging effectiveﬁess, these naturally are emphasized. But it
was also viewed as iﬁpﬂrtant to measure attitudes and to saaplé opinions
from the participantsg In additi@n, concern with author background
.:ggarg;tEEistics éna.theit relétion to performance ﬁas seen as both re-
'searchaﬁle and important faf futurg implémentatiod. ﬁitﬁyréspect to the
;PLAID'devize,iits various cost factors and overall reliability must be
addressed. E
The fdiegoing ca!sid fatiéns gave rise to Fig. 1 wﬁich(cutlines the
major studies to be completed as -part of this evaluation. i%é further
constraints which influenced the choice of particular studies were (a)

the necessity to work within the guidelines of the POMC Implementation

Plan, and (b) the limited manpower resourcgs of both the PLATO Devel-

opment Branch and AFHRL.

SAMPLING CDNSIDERATION : . : u

For those studies involving comparative evaluation bf'studentsiia

POMC test group (numbering 16) will be selected from pEfSQﬂhEl'éﬁteriﬁg.
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June 1975; These Etudénts will be presented specific problem

oriented material on PLATO TV,.fStth.tﬁan receiving the "

equivalent'
instructional material in Ehé traditicnal classroom setting. These

: L macerials will be distributed throu

ghout the entire three‘semeiers of

claSEWOYkJat the Schaol of Health Care Scilhﬂes (SHCS) The re
' éB,students from the June;1975 class will serve as a control group and

taining

L
will not be exposed to the problem oriented material related to
'Réspifat@ry Disease on PLATD.IVi

:

The POMC test group will be randomly selected from the PA students

enteting in June 1975. If the sample éhcsgn by this method does not

differ significantly from the,céntrél group  on SAT compa ife scores, the
sample will be a '

acce pted as rep esentative, If there is an appreciable
- differerc - between the control and test gtéup on SAT composite scores, a
‘new selection of groups will be necessary sinée it has been shown that

there i1s a high correlation between high EDEPDSitE SAT and succéss in the
PA ccurée. If a secon disalectian process ;f necessary, the entire class g}
will be rank ordered on SAT scores Agﬁequal nﬁmber of studenzé will be‘_/
randomly selected from the hiéh,and low gtrata Sample éize can -be
rgasﬂﬁ to 32 by following the 'same fprocedures for theegextventéf%ng
class, thus intrgasing thé power D£ this désigﬁ. | .
STUDENTS ' S

L.

The purpose of tmis comparison iﬂ to dEtEfmlﬁE whether there are

differences bgtween PDMC‘studéﬁts and students in the traditional

curriculum with respect to academic knowledge of regpifatafy didease

. ) i
subject matter. If the POMC succe in teaching this material at

. ' - . . I kS
least as well as currently, then academic quality will have been

maintained. T |
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| Sinée slight gifféténcés in_emphaéiaaaﬁd content are found béﬁween'
' the Péﬁc'aéé the éraditiohal curficulum, acédemic test 1 tems from
\ currently used block tests could be unfair tg PDMC studEﬂts. Likéwiae;
) % ' the POMC: genefgtedgendsof block test iEEms could be biased against the
' 'traditiénal studentsi Tc resnlve this difficulty, a test cnve;;ng

respiratory disease will be constructed EOﬁsigting of items that are
similar to those found on the Aﬁériﬁan_cﬁllege %f Medicine/Board -
*  Examination.. These items will Qamé from the Eéhcatiénal Testiné:Sérvice
{ V . (ETS) itgﬁ banks. In the event that ETS cannot supply these items or .
more items are necesSary, e;ﬁerts in respiratory diséaae from outaside
A _  théiSHES (faf'éiémplé, Un}veréig;-Qf‘Nebraéka-EA staff) will be asked
to Qant%ibute tés; items_ These prccedures;wiii»fnsgré'cénteét validity
siﬁge these teé#’icams will tap knawladge,thét is‘ﬁopsider&d important
by.independenz iﬁﬁerts in respifatnry di§easé_ )
,  This initiai ifem pool will be further refined by testing a group
of Physician 8 Assistants just at the end of their secand year of tralning

co mputed on this sample, and items for the final

e cl g,eniin acécrdange with statlstigal Eritéfia

so that only reliable and discriminating items of aépfnpriate difficulty

are -included. In addition, this procedure will provide a normative sample
against which scores of the test and control groups can be compared. .
oo o : . . C

The final form of this test will be administered to'test and control

groups at tlg end of phase I of the course, thus delayed retention will

i

be measurgd fDE‘bDEH groups. - !

2. Pxoblem Solving Skill (Study 2) . .
= = — = = \%4%?_:

- The Skill to be assessed ;nrthis comparison is problem §plving

or diagnostic skill. By presenting several simulated patient encounters,

- L




e
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. we can test the student's ability to integréte his knawlédge toward
successful diagngsie and treatment of a patiént; Thgse éxatcisea will{
Essentially be paper and pEﬂciliprgb;em dééﬁfiﬁtiﬁﬁs; but the student
willbbégable to request information, prescribe treatments, and note
effec§§.' Iq a ;iﬁited since he will be. able tg "interact" With the
P . simulation. Scoring criteria wguld_inglu&g'cérf%cf;uggrof éQailabie
xinfarmation (lab tests,.patient }’l,isstc:u.'yfj physical éxaﬁinaticns, épec;al
tests, e;c); correct sequence of steps toward diagﬂosia, ac:uracy of -
diagﬁa gis, appfnpriaterindicstign of treatmgnt time to completion.
Two or Ehree Simulated Patient Enccun?efg will bé presented to

péth étgups at the end of Ehe course, Ié,is plaﬁ;ed that these = e f
'simulaticns will be available from ETS. or dtawn from situlations which

. Aol
are already in eximstence.. It 1s felt that creation of gsimulations

.

by the PLATO and PA staffs should be'avoilded to eliminate bias.

3. SﬁgdgngfA;t;égéeigiestigﬁngiger(Stqdjmg)

o The main abjectiva'cf this study is to discover whether POMC

students have positive (&r negative) atgitgdés toward the curriculum
. and/or the PLATO system.y To this end, a 26 Ltem version of the
Brown queétiannaire, used by Florida State Univetsiﬁy in a recent
study, haé been selected. This iﬁstruméng Has dem@nstfated_feliabilizy
with-college students (r=.80), and includes many specific questions
whi%h will permit inféfences out the varioug features of PLATO (e.g
- pégcgived reliability' of terminals, ﬂapersonaligatian, etc). |
It 1s anticipated that the attitude questionnaire will be given
in thé firat and téalfth month of.the course in cfder to detect
differences as expetience with the EDEC and PLATO increases. Analysés

:3 ., of the iéléti@ﬁship between attitude and performance on the final

academic test and simulatjons. are planned. ’
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4.- Lesson and Blg;k'Ieata”,(Study 4) ES
- , L L ’ - 3, oy
Here the evaluation will be descriptive aﬁd formative in contrast

to the previous study which was comparative and s ,mative. 'The gaal is -
4 to 5h0w that PDEF students are meeting learning ubjectives.€¥qthey
. prngress through the course, Number of leggan repeats, number and

duration of specialkfgmediatigns, eliminatiaﬂs or washbacks. will be

& AUTHORS . S - = ‘ |
: 1. Performance (5gu§¥s§j§S§§§§gtf_§gi) :

Author performédnce will be measured in three vays: {a) avEragaA
quality of lessons prdduced (as judged by University of Illinois
- Personnel -and student)\, " (b) supervisory ratings of performance, and (c)

peer ratings of Perfor”'ncer Performance dimensions to be rated will

include programmin

"
s

ability (compe with Tutnr languaga), efficiency,

in lesson Mesign, creative use,of inscructioniﬂ techniques, novel

- applications of PLATO, etc.
Questionnaire instfuments will be designed!by AFHRL for administration

'{fﬁx“gs soon as pussible, so that time comparisons can be made to show the

#

affect, lf any, of experience.

;

2. Attitudas/@pini ns (Stﬂdy.ﬁ)

=]

aire yet to be develgpedi Two purposes are paramount here==(a) to be
able to describe specific strengths and weakn esses of the PLATO equipment
and (b) “to. investlgate the ;elatlmnship between attitude and perfnfman:e
Dimensigng to be sampled inclgdez attitudes toward €AI in general, .
feelings about individua%ized iﬁstfuctign a;d the problem-oriented

approach, human factarsraspeétskaf terminal design, problemS{in lesson

design, etc. ' . . " =
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Questionnaire data should be supplemented by interview data with

-
%

be included in the questionnaire format.
Two measurements of attitudes and*perforndnce will bé;igde at different
times. Cross-lagged correlation analysis may yield some insight.into

: whether attitudes cause performance or vice versa.

3. Characteristics (Study 7)

“An éttéﬁﬁféﬁill'berméaé to relate author personal and'béckgraund
characteristics to performance on the prggezti . To this end, data will be
- 5 . ) i ) ) -

collected on such variables as level énd type of education, age, rank,

_IQ, attitudes, VGluﬂtEEf/ngﬂ?ﬂlUﬂtEEriStStUS, inzérests:?etc. The aim
o, here is to pfediét what kinds of peoéié méke successful authors for -,
(gf/ s passibla selecii@n purposes. : 77 ':? .

_PLATO TV o , ) '

. Cost (Study 8) . -

Since the PLATO Development BESIP is a cost center, aggregate

1Dpéfating and development cost figpres can be readily obtained. Management
énalysis personnel will be Qantactedlfaf consultation purposes. Capital
;iﬁvastment figures should be available from AﬁPAi A Efajectian of “-
jexpansian costs uﬁaer several scenarios %hau;d be a part of the final

i

; report. , '

v
€
11
¥

:

“'% 2. Reliability (Study 9)

LY} . B ~ .
o . Logs will be maintained to show number of tepminals in commission

per day, percent of down-time per terminal, cause of failure. Time phased
it . : '

analyses can be made to detect trends.

SUMMARY ~ : A B

Figure 2 giv,g an overyview and summaty of the plan with responsible
N, .

agencies and deadlines specified.

Q - - 7 :

ERIC = : -

Aruitoxt provided by Eic:
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/87
EVALUATI.DN
‘! N MILESTONES* AND RESPONSIBLE AGENCLES*
‘Stﬁgy | Heasﬁfeﬁeﬁt  Data . | '_fDafa‘ - |
Design - Instrument Collection L Andlysis .
Devélopment Lo
Study 1 (CL(HRL)  Apr 76 (ETS) May 76 (MSDM) Jdl 76 (kL)
) Oct 75 (MSDM) * Apr 76 (ETS) May 76 (MSDM) "Jul 76 (HRL)
3 Apr 75 (HRL) C (MSDM) Jul 75 (MSDM)  Jul %6 (HWRL) .
4 May 75 (MSDM)  Jun 75 (MSDM) Jul 75 (MSDM) Jul 76 (HRL)
| | . .
Study § - May 75 (HRL) . Jun 75 HRL) Jul 75 (NSDM).  Aug 76 (HRL)
6 ~ May- 75 (HRL)  Jun /5 (HRL) 'Jul 75 (MSDM/HRL) Aug 76 (HRL)
-7 : May 75 (HRL) Juﬁ‘75_(HRL) Jul- 75 (MSDM) Aug 76‘(HEL)if
Study 8 Jun 75 (Mé‘ng) Jul 75 (HSDM) Jul 75 (MSDM) jSep 76 (MSDM/HRL)
“ 9  Jun 75 (MSDM) Jul 75 (MSDM) Jul 75 (MSDM) ‘Sep 76 (MSDM/HRL)
HRL = Human Resources Laboratory, Teghnical Training Divisian : -
ETS = Educational Testlng Service : 4 s
MSDM = PLATO Development Branch )-
* date glven is deadlinej interpreted as Not Later Than .
k% indicated in parenthesis
C completed -

f f& Figuregfﬂf
i ;o L JdL
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AN EVALUATION OF THE EDUCATIONAL AND COST EFFECTIVENESS OF THE . -

®

PLATO SYSTEM » , S

Ly

. " I. - Introduction ( L T D
. The CERL pra}gsal, "A Coordinated Evaluation bf-the Use of PLATO at
Military Training Sites," dated 17 Nov 75, cites the basic question toward
which research must be directed as: "Under what conditions can CBE make a cost
effective contribution to the instructional needs of the services." - . : Lo

; On.the basis of the égpetience gained through current research effort into .
the development of a new problem oriented curriculum at the physician assistant |
level, using the PLATO IV system, the School of Health Care Sciehces is in a
utiigue position to assist in research of a subset of this question, speeifi-

..y cally, "can applications for thé PLATO IV system and related instructional pro-
».»" grams be. found within a military training environment which are instructionally '
. effective and cost effective." o ’

——The . Sheppard capability to pursue this question centers on the fact that
™. a trained BtaAff is already in place; physical facilities, including a PLATO
* classroom with necessary terminals, carrels, communications equipment,. power
and supply lready exist; and the SHCS offers a wide variety of courses designed
to provide training in numerous specialities at all skill levels using a wide:
range of instructional techniques and strategies. Therefore, the SHCS offers .
an ideal environment in which the continued exploration of the effectiveness. . -
of CBE can be evaluated. ’
: II. Rationale
As noted previously, the examination of both the educational ‘and cost
‘effectivenéss of the PLATO system in military training is a question that must
‘v be addressed. The current research effort is not designed to meet this need for
a number of reasons; specifically, it primarily ‘addresses the impact of a major
curricular modification in a ceurse that is unique in military medical training.
Additionally, the highly specialized nature of the Physician Assistant course
and its inherent time constraints prohibit the demonstration of either actual or
potential time, or cost savings. : :

A preliminary survey of courses conducted within the Departments of Medicine,
Dentistry, Nutsing, Biomedical Sciences, and Health Care Administration revealed
a number of existing courses which appear to be well suited to investigation of

. the cost and instructional effectiveness question cited earlier. '

i
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III. Proposed- Research Design
The major issues of cost and ingtructional effectiveness can best be
addressed by a series of individual, but well integrated studiées. The key -

to the success of any research _in this area is the selection of a course in

which optimum potential for cost and instructional effectiveness is.perceived.
Addlti@nally, it must be understood .that the emphasis of any research under-

taken at this time must focus on evaluaticn aspegts rather thah an extensive .
courseware aevelgpment effnrt. '

To insure iﬂentif;cati&%’af the optimum caurse, a number of tentative -
'selection criteria are suggested below. Criteria were selected to minimize
implementation impact, maximize data collection potential, and utliise existing
- resources. Proposed criteria jinclude: : : . !
; a. maximum class size . : .
b. trained personnel requirement (TPR/for year)
c. course length v Lo o .
. d. class entry schedule. ’
e. instructional methods (lecture, self-pacing, etc) ¢ '
f. PLATO staffliaékgraunas -
g. hardware resources ' v ) )
h. homogenity:and interest of traditional faculty . o ]
i. transferability to civilian community
Preliminary application of these criteria to the courses currently Eeing-
‘taught at the SHCS resulted in ten potential candidate courses which were de-
serving of addi' - nal evaluation and consideration. These courses are:
Course Dept ~Length TPR Max Gp Size Enﬁgy Sghedgle
Radiology ' \
Specialist MSDM 14 wk 237 24 B 4
T MSDM . 9wk 32+ 14 ‘ 13 e
Diet -Therapy  MSDB " 5% wk 112 _ 12 3
'MSDB - 17 wk 373 .32 -3
MSDM . - 8wk 228 16 3
¥ .‘%{ *
. M -
X i 44
\) . . V ) B . - E N y
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© Course Dept Length TR Max Gp'Size

Med Admin : L ‘ 5 R S . -
Spec © MSDH 6 wk 232+ 20 ‘ ‘ -

* " Med Mat. - o
Spec - MSDH 6 wk 265 20

L
wt

Med Rec. MSDH Sfwk 90 g5 9.
Mgmt - ' : . ‘ .

. Dent. Spec JMsDD : 9wk ;- . 255 , . 15/ ° . 3

« PreV. Dent.  MSDD Thwk 90 12 o 6
Spec ’ . . :

IV. Proposed.Studies . ‘. , [

Studies which can be accommodatéd under thig proposal will provide CERL

- and the sponsor valuable data with which to address many of the questions put

forth in the CERL preposal. Specific studies of interest:.to ATC, AFHRL, ARDPX,

B .- CERL and SHCS can be designed to address the following topics: '

a. CBE lesson effectiveness versus lectures .

b. . CBE lesson effectiveness versus other self-paced media”
4 R . . : )
- effectiveness of alternate instructional 5tratégies=in CBE lessons.

o
d 'd. lesson optimization in relation to time savings ‘
T ’ ) - - .
- e. cost effectiveness determination . - ' " e

f.  attitudinal data

(1) ,5€ude§t5

(2) €EBE authors _ . - o o :

(3) traditiocnal instructors

- : .

. : In order to avoid the evaluation problems which impact the on-going research’ .
effort, revery effort will be made.tc'inéurg that cofparable cost and effectiveness: . -
data can be collected from both the preoposed PLATO application.and the 'traditional

/ (control) course. ! ‘ RS L

\,ﬁ . . :'FLJ .
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”‘f-veal cunriculum eaurseware.

KAl

The pruﬂlem w;gh reﬁ;ew;ngfa S
grou_ of lessons® together is that 1t?§‘ﬁifflcu1t to trlk in 3ffé ,

' anythlng but averages .and Feneralltitélv Withaut ies'niblng 'iffzy g
" each lesson separately, it's hetd; X R

'ecnvey the var'atlans 1n,ﬂii'i"
--appraach and" quality 1n this pctpcurri of” beth the creative '
fjand the . eammgnplace_ Thé‘Sheppard prqjéct was. part;all¥ 5*{? E

staffed by some -of the most 1nte111gent, canscié t ,
’authcrs at any ARPA!FLATO Slté. Thése authars p,oduced
1nventlué lessons, adaptlng well tp the unique :

.. and nFCESSltleS involved in uslng a eﬂmputér b'sed approach

Z:ta educstlcn. Dther gkthars clung to cld hab’ts, traﬂsfer—

experienﬁe, but deélEd the;d

-dents. - Same authors weleo%ed thé challenge while athers _; ;’
_reslstéd the changg Attltudgs and ccmmen s ranged fram, "I.'
A'wss taught by 1eetures and struggled threu”h se why shguld

‘cher students feel éntltléd to sameth;ng bet¢5rﬁ" to, "Les-

sdn wrlting is a tremendausly creat;ve, p,rsanal prgcegs.;}"

4

it!s like glv1ng birth!" o
thE midd1é ground,

What thlS chapter describes, then, i
the ievEl where - ﬁastﬁauthgrs cpérated w%ere mast lésscns
"worked". The point, gfter all, Was not. to "be créstlvaj, bt
to prgduce appr@xlmately 15@ student cot tact haars of é@mpu=
terlzed 1i7tructlgn

/S

.
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LY L e S U TR o SRR
e .7 .- sPROBLEM DRIEHTAT?DN '
I ~ . _ B j
. ._} . . # H
%007, As was discissed in "Criﬁiéal Anj1y51é gf tha

+ Phase of the Sheppard AFB CBE Prc]ect\
_.Medicai Curr;cmlum“, MLSSElt 1978, a single,. folc]31 def;s
?‘h;tlan of problem—crientatlan was neve*\really made, Canse—»7

'The ﬁrablem Drié%tedﬁ

quently, there were as many opin;bns of\ the méanlnF af ;ra—

rblem crlentatlon as‘.there WQFE authors.z Shepparé ‘courseware v_; .
‘refleaéed this dlvergence of cplnlon, Shsppard lessons werei'g B
usually one of thrée types* S ' o : :

1. content- oriented

' #? ‘ - L 2. scenar1c=orlénted S T; i ’ R
5 IS ‘3. 3. QESE arlented fﬂ o - } ' o Q,;
A1l four types df’pense 1nf@rmat1@n, hut with d;fférlng o ;;  S
emphsses or focal p91nts. In the- le%t aase 1nfﬂrmat10n 1% ' Ef;F
Fiesented in a stralghtforward almost lectureflike fashion. -
e emphasis 1S§Dn lesson confent cnly These léSSGn authors T
felt the.currlculum wauld (and should) he. prablém erpnted as .5;’{ i
a result of athér klnds of lessons, The'se authors dld not . E"-’!:
consider their content-oriented lessons part of. the prablém- , 57_;;;3 ffa
‘ofiéﬁteérappraach R I o ;?‘} LN ;}é:f;_‘> o
e Authors’ using a "scenario" approach often 1ntrqdqced the ;@-ﬁék
TE%SGH w1€ﬁ a cllnlcal dﬁDletlon or situation. Far.examplg;gi,“é i*
one :lesson: opgns with the fallaw1ﬂg scene: ' £ k;1.‘fy’ L
. i ‘ oo : ' ~ ]
N MYou're walking on the sufgicalvﬁsrd and as-yau{,'%ﬂﬂ R
_péssfé‘r@am you hearvs'yeil and a noise likgfs"; o 7 -

)} person falling on the fioor. You rush in aﬁd}  'J‘i ) -
~ there on thé floor is.a patient (45-50 year §ld§f;§  ¢;  'i;ﬁ _:f
r'male) not breathlng, no heartbeat, ngtblcad}v et l";’

N prassure present. Yautimmegiétély_hagiﬂ CPR fg?."\  ' ; ,5;~j;§f
. _ _\¥\  . e 5“; o 3j . r_u“~%qfi
- 2 ’!"'e‘ ' . . . » B
| kot e



-imatlan frequently referlng b

r SUb1ect1Vé or obgectlve

(cardlopulmonary resuscitat? Qn) and call far
help, but in spiﬁﬁ iF a1l thé éffgrt;ta re—:

st L

susc;tate the pa’*l:‘g ;S pronaunced déad

15/A5 you get_up yo ce a bedpan on therbedq'
"”wHAT HAPE’ENED? W R

3 ,
ﬂi H

lhraughgut the remalnﬁﬂr of the lessan, the author used

ck ta the cllnlcal scene. ch—-

'~ever the student is not- expéc eéd to dlagnase or "salve“ the

case. , e ' ?

to dlEgnOSE and treat the condition. In addltlan, some les—

'sans centered on less: advanced simulations in which, rather

than dlagn051ng and #Teatlng the case, the student had -only

E; assess the c¢case in some other way.i ‘For examplé, in one
1

sson the student is. presented wlth ap imaginary di alggue
nt's bésk is to

determlne whether the 1nf@rmat10n the P tient g;ves does, or
If the patlént

information is indeed important, the lessqn branches to ‘a

between a patlent and doctor. The studle

- does not contribute to making a dlagn931

brlef d13cuss;gn of the 1mpllcat10ns and -importance. of that

pléce of information. 1In a 1esson on how te take a complete

patzent history, the student agaln sees a p'tient/doctor dla-:

"1Ggue, and must decide whetheﬁ the patlent 1'farmatlgn 15‘_

. monary emballs-a camman cgneeﬁp W1th pcstaperat; e patlentsg

- R -
s v e . 1

R f
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;ESSQN DEVELOPMENT

pula . —_g . ‘. A L . i‘\ . . E-xa..v'f, -
bhtppard Phy31clan A551stant students Aare - hnmageneoush
A}l Py ‘

7;dents are noncamm;ss;@ned offiecers with 3 -6 years éf pri

htuden& Populatian

group- f hlghly matlvated hsrdwarklng pecp;é.

-;vigus edieal éxperlence They must ‘also have campleted a

&

nical schaol Thus, PA students are cldér than mast m11 tary

studentg; and serious about med;21ne as. a career bcth in and

‘out of ¢the m;l;taryg ‘For: this reas@ﬁ, they are gener,' y
selfsmgtivated and,-as .one aff;cer Stated "_;.study as 1Qng
and hardvas MDs." s o \ ’

Cagnltlve Lev

The Speclalty Training Standards (STS 917xD far AFSCS
9173@/7@ 23 February 1972) for the Phy51cian Assistant ,‘\»
Pourse prescrlbe Studént DbJECt%VES at 3 dlfferent 1evels-

11 task perfarmaﬂce
2., task knawledge o | -
ygf subject knowledge. B o o,

_ The fallawlng section is taken dlrectly fr@m the STS
"qualltatlve requ1rements" far the Phy31c1an Assistant
Course. It lists the general cognitive levels and perform-
ance skills specified in the STS. The remainder of the STS
‘:expanés on all.areas of the caursé, enumerating which of
these skills apply to what areas. Since the vast majority
of the Sheppard!PLATD material was almed at- content rather
~than perfarmance, only the cbgect1ves fer task and subject
‘knowledge have been 1ncludedﬁh7




. Task Knowledpé " T “;; 7 S
\ “ a. Can name parts, t@els, and simple facts abﬂut the task -
' . 7_(NDMENELATURF) , e v , L e
~ 'b.- Can determine step: by stép praeedures fan:dclng the tas E, -
f(PRDCEDURES) - : : S~

¢. Can explaln why and when the task must be done and why
;each step is needed. (OPERATING. PRINCIPLES) '
" d..cCan predict, identify, and Pésalve problems’ abaut the
task. (COMPLETE THEORY) T
" Subject Kﬂawlédﬁe : P i
Ai»Can 1dent1fy basic facts and terms about the subject’
(FACTS) . . _ .
Can explalﬂ relatlansh;p of basic fagts and state general
principles about the subject (PRINCIPLES) .
C. Can analyze Facts and pPlﬂElplES and draw ggnclu31cn5 .
~ about the subject (ANALYSIS)
b, Can evsluate candltlans,and make proper decisions: about
\ the subgeg&. (EVALUATION) '

.

o \ ' ’ .
’Sheppard-lessons_generally emphasized objectives aimed _—

at'namenclaturé,vféets,'prinéiplés, and procedures. The
‘snalytic! evaluative, and prablem sclv;ng levels. were mainly
Icancentrated in the simulated patlent encaunters Though a
small numh er of lessons requ;red the student ta either apply
principles to new. 51tuatlons or Syntbes;ze 1nformat;cnxaﬁd
form a canclu51cn mcst lESSDﬂS expected Dnly that the student
be able to list or ‘restate 1nfcrmatlon name or ;dentlfy
structural_camponents, list ;ausesieffeets, etc. For example

b——State by factors that affeet the, ﬁlffus;an of gases_
--Name 3 methads of sputum collectlon o
--List the agents/faetors respan51ble for upper .

a;rway diseases/dlsarders




T R CE e 1

e 3
Rt

name the banes that make\g? the \ ‘?;%.  £1

?—Idéntlfy anh ty
' thgraeic cage.~ o ' '

= . e v
L

*-*Name the 4. lung véluﬁés and match eagh name to 1t‘

respective vglume.‘ el j . s
. = . V i 2‘?}; .
.

are’ obgect;ves Eaken ﬂrom PGMC lessans wh;ch typ;fy the sorts

of tasks and levels Qf Uﬁderstanding requ;red of students : Jf CA
Certainli some SSpeets of cliniecal 5alence'1nvalve rote.. :-,__,
’ méﬁofi2 tion, and.. cften all that needs to be testéd 154 ;-l ®

, ‘whether the studént has aetually gommlttéd thém‘ta memory'. - )
’!However, the problem solv;ng sklils alluded to in ‘'both the.

STS and eourse definltions of the PDMC were cnly 1ﬁterm1t—’

téﬁtly refléctéd in actual behav1oral DbJECthES or stressed o
in the lessons themselves. One possible cause was that;obgeca"
gtifés’were‘frequently written'afterithe 1essanﬁitsélf was - v’ PR
'wrltten. Often Bf it was pointed out that the objectives and '
_-lESSGﬂ content were at varlance, the author would rewrlte the
‘DbJEEtIVéS. Many tlmes authors seemed not to have a clear’
to be able to do
by the end of the lesson or of what actual \on-the-job skills

idea either of what they wanted the studen'

i

the student needed. This may have stemmed: im parf frgm the : Y
" fact that few suthors did any sort of task /analysis before ,
wrltrﬂgﬁgither the objectives or the 1essgn';tself ~This was

particularly true: of authors who lEGKEd‘tgachlng experience.

uevelopmeqt Proceﬁures

A1l authors had subject, mstter expertise in some area and
wrate 1e550n5 co,centrated in their field. Some authors
_ howéver, also ended up Wwriting lessons in areas they knew-
~little or nothing about. Thlsltoog up valuable time while
they had to.research lesson material., Also, as was pointed
out in Sheppard's phase one féport (Steinkerchner, Deignan,

Waters & Deleo), lack of subject matter expertise hampers a

%
L
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: programmer's ab;llty to make "1ﬁtélllgent ch01ces" abaut di%s“
':play,ffeedback ete. ) 3 o }
o 'i; B All curriculum ‘materials WEFE on PLATO. - There was no
' meﬁia mixture. When MTC reviewers painted out that some of’
the materlal was not well suited for computérlzatlan and
~could- be more ecgnamlcally and effectively presentéd u51ng
“énother medrum, authors insisted that 311 material had to be
T .on 1;ne ﬂ For example, the‘laparatory test;ng.progedures les-
, j%sons were presented almost in the form of an on-line Handout.
. Laboratory procedures were détailed in a step'Byastep'fash;
rfian;l Tﬁen the student was :often asked something 11ke, "What
;isithe first step in doing-a gram'stain" q} some techn;cal,gr;
?roced&rsl point. Some parts of these lessons did, however,
1nc1ude the underlylng reasons for using various techﬁ;ques,;
chémlcals etc., Thus the lessons- vere a mixture of. both
theory and pract;ce, wlth rat;onale 1hterlacing pages (SQmEs
tlmes as" many as 3 full frames at.a time) of step by step
procedure When asked whether as a Physician Ass;stant the
student would -ever have to perfgrm ‘these tests, the author
admltted s/he would not. When the MTC reviewer p01nt%i out
that 1t might then be more effectlve to prlnt procedures on a
hard- Eopy hand out (since they were so textual) the authorv '
said all materlal had to be on- 11ne regardless of whethér 1t "
belonged there. The questlon of whether some mater lal could 7#
.réally be taught best on- 11ne never seemed. to b« part of ‘the j
lessan develapment process. ) o
As was briefiy discussed in the prev1ous SECtan, the
»chronalogiﬁal order 1n which authors- wrote thelr”lesscﬁs var-
‘ied tremend@usly Toward the ‘beginning of the POMC prajecﬁ
an, MTC member prcv1ded the Sheppard staff with a copy of
vChanute s lesson development and, documentation plan for
p9351ble adaptat;an to the Sheppard project. The Sheppard
staff initially agréed that such an "official™ policy wauld

] . i
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3 be a'gcadlidea, and dec;ded tc lnstltuté a varlation of

b

Lhanute plan.f Aftef awhlle, however, lt became . ébv1gus’=‘?;
- that no’ standard;zed devalcpment procedures were actually

b21ng fnllcwed. Dbgect;ves were hat being HFlttEﬂ, aff 1ina

,"préplanning was spoﬁadle, tc.- After this. was pointéd out, a -

periocd of sbout two, mcnths fallcwed 1ﬁ whidh authars conse;—

':entléusly wrote behavi al Dbjectives beforé béglnnlng pro-

grsmming‘their lessahs. FQF .Some authars these cbgéctives

'represenk&d the only préplann;ng they @1d._ Dther authgrs

wrote outllnes or portians of 1essans before ocoding. Finally,
authors fell into the habit of wrltlng Dbgeetlves and .cri-

ter;on tests ‘after the lesson was coded. In thlS way Dbgéc—’.‘
tlves were tailored tc fit the completeg lessan. The laék " Df h

ObJEEthES or preplannlng in at least one instance produced & -

lengthy, rambling lesson wh;eh the author "wroté" dlrectly
Qn—llqe. Since th;s was hiS first attempt at lesson wrltlngﬂ'

he hdd not yet develdped the repertoire of design skills ngce'r

egsary to éxtEmporaneausly write a 1ess5nk ch5ver,fhe .
regarded lesson wrltlng as a areatlve DFOEESS that was. only
stifled by flowcharting, cutllnlng, ete. As a result his

first. lesson took: nea¥ly a year to wr;te and polish, and

seemed at many pdints to be disconnected, with:.sections which’

followed ccnsecutlvely but did not bu11d oﬁ eaéh other. The
author's belléf that lesson writing’ is a creative process is
a sound one, and experienced authors are certainly able to

wrlte a fa;r amount of materlal on-line. However, -just as

'_Gne would not expect a JSZZ artist to ad 1lib a piece of mu51c
_ without having a sal;d musical fcundatlcn Df dlscipline and

knowledge, one could not reasonébly expect that a "novice"
author could ad lib a lesson without a solid instructional
foundation of design and media experience.

! I . ¥
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i
e
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éﬁ,.' <Efé to the range Df kﬁawiedge.and Skill reqy;rgd 5? a f"_
: phy5121§qlasalstant Sheppard!s POMC eurrxculum cevers a’ wide ;v  f
i gamut af 'subjects plvat;ng ma;ﬂly around anat@my,»baﬁterlgi » =1’W .

o,

iggy, chéqéstry«and th51albgy,.all 5pee1f1c ta the re&plmas"'“
ﬁgry system. The finished ]esscns fall intc 3 general eate—'r-
gariéss-thgge whase purpcse is to present infarmatian,rteach
*Prccedurés or Dresent cl;nlqal E;mu{at;ags. In addltlan "fr
lessons can be £urther cétalogued in, terms af tne approaches

;%,  authorsnused in fulfllllng the preced;ng purpﬁses, Sheppard . .

- * . - %

‘lessons" empleyed 4 main 1nstructicnal fcrmat;

- . R ’ =
: -t . : Tl '_? - . ) =
. oA s S . : ) .
- . : . ©

Tne T ~ a. 1ecture/questlpn e o

- : . b. drills - T S e R f::-', “
c. tutorials - R po

hl

o
#

e © . d. simulatiops.

e e

™ n‘h"“

Lecture/@uestlcn o ]

E3
B

The 1eeture format is the most. cammaﬁly used appraagh in ‘
“whieh content is stréssed over tasks or problem—solv;ng. The .-
lessan usually unfafﬂs in a. 11ne§f fashlon; glth little |
dlvergenqe fram the maln path. Ihe studént is EllOWEdJ%DE

“”QM

, forward and backward “and Sometimes is ‘able Lo branch off .,,ke‘s-
: 1nta a. sgec1al ‘help section.: Lesson materlal lS gypleally ' '
d;spensed 1n a 1ecture/questzan order in which a number of -

frames ("pageﬁ") of text are first presented followed by a

questlon or questions cgverlng what the student has Jjust

r‘ead.

Drllls : .
‘A few 1essans use al dr111 approach in thch the main

»
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. . i
N 'egkhésis is.on'gibiﬂé the student practlce at -using term1n@=
| 10@‘ iﬁtérpreting g?%phs, identifying various structural
v:campanents (i. e.*"to%gh thP sternum-in this‘draw1ng“), 1abel- .
ing dsta (is this 1nfarmatlan suhgectlve or obgectlvea), etc
Some’ lessons use a true drlll_approach (1n which the student
_ i .gnswers a number -of items per c@ncept), while other lessons
- use ‘a modlfled drlll appraachu(ih which the student answers
R only 1 item per Eancapt) In at"féast-oneVQESE; nahely the-
Anatom;;al Referefice Terminology lesson, the material was '
eithez{taught or éléaned in some other way, and the lesson
was basically a rev;ghg In most other cases,. howeve the
subject matter ‘1s briéfly presented at the béginniﬂg of the
‘lesson, &@fter which the student is drilled on- what S/he has
" just resd} For example, in the 125%onf"Anat0my of the Thoﬁ-”u

tacic Cage" the lesson first logdtes and labels varlous parts

_of the thoracie cage. Then K¢ ‘student is given a number of
drawings of the thoracic- cage on inch s/he must "point out

-5wh1ch structures are whlch

Tutorials -
'An&ther'appfaéchAis the tutorial in which the student is
' "dalkeé" through some procedure step by step. This . approach
is sometimes uged ‘as a form of help after the student has ‘ =
Lalready answered ‘a quest;on incorrectly. It's also used in
™ other cases such as the lesson Dn‘sﬁiromejry in which thé
‘student is led through a detailed explanati@n of lung volumes
~dnd éapaéities as demonstrated on a simulated Spiﬁograéh Iﬁ
chéP 1esgang, the student-is ‘guided through proper proce~

édures for taklng campleté patlent hlstory, doing speg& ic

labaratory testg, etc.
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The mast @bv;oug use of 51mulatlcns in the Sheppard cur-

riculum 15 thF

mulstedfpatlent-eneounters in which the stu-
dent must collef‘ Eﬁ,iieﬁt'histéfy. gather physical examina-
tion and ]:baratory data,. then diagnose and treat the can—
dition. No new subject matter is presented, the empha%ls
‘being onlv on having the ‘student "solve" the case. Since the
- prdject ended hefore the third trimester for which the clini-"’
cal simulations were scheduled, few students ever saw the
simulstiaﬁsié%d the lessons were not inipglished'f@rm at the
end of the bproject. ; A | :

A few athér -Sheppard lessons, particularly the 1essané on
Tas . 1aws lncorporated a different sort of simylation. Some
of these lessons tried to‘ﬂemoﬂgtfate various EXQériqénts to
illﬁ%t;ate cause and effect relationships. For example, one
‘lesson simulates the effect.on a manomé@ter of increases and

decreases in air pressure.
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INSTRUCTIONAL APPROACHES.

Tre follcwing sections discuss various iﬂStﬁUEtiOﬁal
83 Eﬁplﬁyed/by Sheppard authors. Lessons are.

[~}
+escribed .in terms of the three main areas of testing, inter-

h?.FZMCvléSSOﬂS have end-of-lesson tests. There is
ne 1t em per concept or stydent obgeetlve Test
almost lwayg .Qlt;ple choice, and, like the prac-

he leggons ﬁheﬁselves, mainly test recall.

T oer

5 in
Yerzuse @E the small numher.-of items, Eeat reliability‘ﬁaﬂj
v:iidity) is ;ften low. It is our uﬂderstandiﬂg that.
tezts were intended -to be norm-referenced Eathef than
ACFiZ%FiGﬂ reference 'fn'ﬂaturei Our analyses of the item
resprnse datz preserved on the EEgTé system have verified .
E-Taﬁy of- the items have difficulty and discrimination

indices which fall thside the ranges usually recommended for
nore-referenced tests. Such items detract from the useful-
3 cf t?ﬂ Fests and shauld’probﬁblv-have*been modified or
hé test ﬁevelopmeﬂt procesg.' Eéééuse of . the _
, 31 mple (n=16) who were exposed to the PLATIC)F:"
ﬂﬁ%hucti@ﬂ, however, the tests were never emplrlcarly Vall=
Hdated. Héncéi the only data that were ever ﬁallect d ‘for

theze testsz Were pgenerated in actual operatlonal u%e DF thé
lessons. ven.the hurried and limited nature of the test

'dgvélipméﬂt it i% not surprising that 30 many of ﬁhezitgmsv-
appear to be of little value. , o

Most authors did not telieve that there was any need or
place fﬁr mastery learning in-thé PCMC. whila some authors
thoupht thé criterion test should be d1acr1m1nst1np;v others’

Fhouwh% Ehsf PLAT@ lessons could only measure short- term

kd
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%ure mastery.

Vﬁeténti@n, So there was no need or reason to mea

This attitide may well have been a c@ntrlbut;ng factor t@ “th
/o

1:1 ratio of questions t@ abjectlves found 1n/most of th

eriterion tests. : S v : /»

lnteractlon ‘ ﬂé s : o
- QOver the course of thé Sheppard FGMC progect,/t% amount"

of student lnteraetlan»(ln:the form of questions) lncreased
markedly. Even 1ecture¥ty§e lessons bec%me mﬁtgglnterspersed’
with questions. chever,»the majority of ques¥ions were
restricted to virtual vgrbatlm, copy- fram% ype questlans in
which the student had dnly to reiterate Soqe blt of termino-
)Logy, list 1nformat10n or Fepeat data usu?ily presented freﬁ

oné to three frames o ‘before the - questlon its'

legsan, for examﬁle, ﬁhls definition .is mgive

way dl;eases . . \
) ’ J ..
? & ,"/ v
is the collective term givén;tq' ; .
diéordegzlresultiqg from struetufs "
- or dysfunctions of they co
1.nose’ o ’ =?
2.paranasal sinugses E Lo
3.pharynx .. . ‘ ) S :
h.larynx.!" e fL
*A frame is any screen display only in¥%1ated by student
input. _ . : R T o
: e e 3 S ;Mxég{gﬁh .




,In another lesson on pulmonary emboli,

‘Two frames later, the student is asked:’ , ;

- . - L
- _ : : = o P

/‘g" ﬁ '~. ' :i .'!

o, "pbpes;Airway Diseases lave been defined

', as disorders or dysfunctions of the:

£

E (Please list the terms one-at-a-time.)"

W]

I

)
o

one frame states:

A L
J/ "Inkexperimentsj’TE% of the pulmmﬂary vascular bed
may be gradua;ly obstructed béfore pulmanary hyper-

b

tension develops."

On the paée'immediatelyvfcllawing, the student is asked:
. ) N s

"What %9 of vascular bed may be abstruéted before

- hypertension Qccurs?"

; Th@ugh.mosﬁ lesson questions (and criterion test items)
are of a verbatim recall type, a sﬁall number of' the intro-
ductofy Easié'science lessons present the student with chal-
1enging wordjpr@biem type questions. In a lesson on‘gas laws
for iﬁstanée, the student must apply Boyle's Law to solve at
least 4 randomly chosen word problems of the following sort:

S 1ie
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mAn 11 liter ccnta;ner @f gas is 1n1ti§llygat a pre-
ssure of 14 atm. What will the gf‘essur‘é‘ be iff the vol-
ume 'is ehanged to 19 liters aq cpnstant%ﬁiyeréturg?y

. s

Feedback and help - In the majority | lof lessans, feed— -

Eﬁack for 1hQDFFEEt student responses co¢315t5 gf agggneral

Il

is.then told the carrect answer. and told to type in the cofr-
rect regpanse. The general hélp may- be one of a humber of

*h;nt If Bhe Stuﬁent m;sses the quest;cﬁ a sec@nd;tlme sV;if—

sorts. One Lype is the form cue in whlch rather. than g;VIng
a cognitive clue, the hint consists of the Startlng 1e££ir,

number Gf words in the response, eto. .'For’ example, ig one . .

1esson .the student must answer the fa:10w1ng questlcny

ulf a ‘nasal smear shaws a larpe number of neutro—
phlifs and EQ51nDphllS your patlent most probably
has an . with a superimposed __ .M

If the student gives an 1ncarfect respcnse for the flrst

blank, the feedback the gets isg: ' ' L
'.iﬂ ‘"Two words" E 7 - ' ’ e

If the‘stuieﬁt answers_inéarréctlg égainj the next hint is:

"Initials 'a=r'"

¥

finall&, after the 3 r g-t%y the student is told:

“"Answer - allergic rhinitisﬁ;
More often the feedback gives a coritent cue ds in the
félléWlng example The student is given the question:



méVlh? MDST rapldly?"

“If.the student ‘answers incorréétly,'the-computer's response

is:. ' : R ' .
4 7 » . ]
"Holecular motion in SOlldS and 11qu1ds is llMlﬁedgk
by the close contact of n31ghbor1ng malecules
s B 4 - ‘ ’ i . Ty
; A small number of lessons 1nc1ude questions with no help
DFJfEEdback whatsoever. An incorrect response genekally eli- .
cits oply a noncommittal "Try agaiﬁ", "Preég =BACK— for help" fsjz
or a simﬁlé’"ﬁo", The quest1§ﬁ*must be anSWEFEd hefore the
Student is allowed to contlnue but s/he is 1eft more or 1ess

- to her/his QWn dEleES in divining the answer. While this is

not the norm, it happens with ehough’ frequency tc deserve
Qommgntg Ve ) ]

' While many lessons offer.the student "help" at a ques— yd
tion, 'the help u;tally c@ns;gts of having the ‘student press afg
kKey which sends r/hlm back to reread some text s/he hasgf

already been through Thls seems to be primarily a functlon _

jof what cognitive 1eve1 the quest%cn is aimed at. Que;tlcns

L

aimed. gtrlctly at a recall” level require little op nc expla=-
nation (theae are also ‘the sorts of quest;ans wﬁlch have form
cues for feedback). Questlans that delve 1nﬁa hlgher ccgnl-

tive levels,: however, in which thi'student must apply rather

than recite 1nformat1@n, necegsitate mgre scphlstlcated feed-
back and help. For .instance, jf the student has d;fflculty

making a ‘diagnosis in the clinical SlEUlatlonS s/he is

routed to a SDCFEth sort of tutorial in which the student is

led through the pertinent hlstary and phy51csl exam%natlon

_data to a diagnosis.

.l,
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Format. POMC 1@%%Dn§ generally utlll?e one of three Slﬁ—f
ilar formatgi The basic structure is a llnsér nresentatﬂbn in

vwhiéh all stvdents take the same straight-lined nath through

the lesson. These. lessons sometimes’ include a "roadmap" or
“"index" which maps . out the route fthe student will take, but
neither Sl%@hs the student to ehaose\bgr/ﬁis own patb., A
second structure, a variation on. the linear format, is a_
_dp%lgn in which- the stndent pln%—ponﬂ% pack and f@rth between
SPCthnS of the lesson and a choice-index From whlch the stu-
dent chooses thP‘QPCfloﬂ %/hé wantg to study, but must take
s al) sections in the order in w&lch they appear in the index.
If s/hp deviatés frém that itineréry; s/he's told, "Since
this i% the first time you've béen through this lesson, and
b 7 since von bkave not completed %ectlgn X, Yau ﬁay nDt yet go teo
section v." An advantage to thls approach 1is that the gtudent
may, however, choose to review any parts of the lessonjs/he
has_élreadyrseen, A third approach’iS!a completely autonomous .
" situation in which the student sees"anlindex from which s/he’
can cﬁé@se-any Sectiap in the lesson in any order s/he SR
wishes, C ) ' )
:Gfﬁgﬁjcs The Praﬁhlcs ln PGMC lessons also generally
Fall 1nfD three main categories. The first type is often an,
animation (as opposed to a .static illustration) which either  [§

demonstrates or depicts whatever concept is being discussed.

M

One lesson, for instance, has an animati@h'@f a manometer :

which simulates the effect of changes-in pressure. in_ancthe%
lesson the author plots various spif@metrically!détermined 3
espiratory préésures on a graph‘depieting’the r21atiVe

volume of each pressure. Graphics of this sort enhance or . in
some way bYroaden th? student's undéﬁstandin of a %ituatian\

or concept e1ther gy simulating it or depicting it from a L

dlffPFeﬂt aerspeetlvg‘

|
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L . The spcond ca,egory consists of %tatggJ&plctures" whlch
ma;nly serve to 1 luatrate the text. While some of these

;generally sdd to the student's understandlng.ar bank of know-

‘“ledge‘(except 1n5the sense that they "show" the

~a thing looks® like). An example‘is'a laboratory procedure
léSson which inclﬂdés a drawving @féa laboratory slide with a
- drop éﬁ Iiduid dblle the . draw1ng 15 of some interest it_
. brobably adds very little to what the student already knows.

. This is not’ necessarlly a ertlélsw A textual IESSOﬁjWith”
 aidraw1nF3 15 more lnterestlng than one w1thaut JUSt as a b ok'
&\Nltf pthUFES 1srmare lnterestlng than one w1thaut Hawever,
removlﬂg the- gr,fhlcg would probably do little har} in terms

\\\\of the.studentﬁs grasp of the subgect.
’ o 'Aﬂaﬁhef categer is;theEmedical'illustratiaﬂj Sheppard

had an extremely talented medical artist on staff who created
Deautiful anatomical drawings. These drawings made an'imp@r—r'
tant contribution to the quallty of -a number of anatomy 1eg-

aDrl.:“ 1\;;2%
The . flﬂgl type of POMC graphic is the Mcartoon" type,

w%lPh ¢an he begt characterized as a non-realistic. or imagin-
ary 111ustratlan which students generally regard as "cute!.
An example is an imaginary flower-~Tike drawinﬁ naméd AX
Allergen-in an allergy" legsan which waves S petal "hello" at
the 'student. fAnother instance from the- same allergy series is
a set of -three figures uszed in a fame in which the student
must tell whether certain foods produce allersleg or not. Cne
ilgure is a running man, another is a 'sleeping ' man, and the 
' ~third is a smiley-faced sun. While these sorts of drawings
can make a frame interesting, if carried to an extreme, the§
can also annoy the student.” POMC stﬁdents commonly referred
to one series of such lessons as "Sesame Streét";'ééd felt

they were,.a hit juvenile,.




