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- In recent years several developments have occurred re-
' " - *

garding the education and role of members of the health care

4

team. oDevelopments in the educational process inpluded com-

- bining programs in a manner which cuts across the traditional
. . . ’ . ¢ . ) J ¢
departments and disciplines. The process of integrating pro-

grams yielded curricula which include community involvement_
more so than 1n the p//3 As the congept of the health care
team has evolved, new and expanded roles have deweloped For ' -

' example, thé role of the ohys1c1an assistant has developed

within the past decade. Continuing education an career mo-

~w ¢

bility have been emphasized recently much more s

than in the

o~

_-AOA‘__Q_,/,

- wpast. The December, 1975 Journal éf Medical,Eduoation is com-

: l . ;
mended .to your reading'for more information on the above p01ntsu§

/ o

< . . Concomltantly, related developments in educatlon occurred .
There has been a movement to spe01fy currlculum ‘goals and ob— ]
]ectlves in far greater detail ‘than in tl.e past. Testlng of } .
student mastery of 1nformatlon/has been geared to these cur~ - {

v

riculum objectlves, Furthermore,‘the.computer has been ‘intro-

“iM005 9478

duced to curriculum, evaluation, and instructional aspects of Lo

the educational process. The program described i tais pree"

lPresented at the annual. meeting of Southeastern Psycholoolcal
Association; New Orleans, .La., 1976 as part of the Symposium.
"Seleccing and Evaluatlng students for their Future Role on the
Health Care Team."




sentation reflects mah& of_the trends in health and eduoatioﬁ*
descrlbed thus far. L , “
The University of Misscuri - Kansas City School of Medic1ne '

admits studentsAdirectly from high school to a six—year com-
bined undergraduate-medical education program; 16£é hnique fea-
ture of the curriculum orgahizatioﬁ.is the assignment of students
in small groups to phys1c1an—1nstructors cailed "dooents Each

S v

docenc has respons1b111ty for the medical content .of the curricu-

-

lum. In’the first two years .of study, liberal arts and medicine .
].. - .‘ .

z'represeﬁt 75% and 25% respectively of the ourriculum; During

o

years tpreel hrough six these proportlons are reversed Thus,=
. \,t .

.students rece1Ve thelr“%achelors and medical degrees s1multaneously

- v)

‘at the conclus1on of the programi

Evaluatlon was integrated into the academlc plan at thlS

"

new School of Med1c1ne to assess student progress. toward the
overall goal of becoming a 5afe physician, as wel; as achieve-
ment ih specific areas ‘of the ourriculum. The evaluation‘pro—
cess ig frequehtly'used.to make prescriptive statements about
individual student's curriculum plan.f.This paper focuses on’

one aspect of the'overall evaluation process, the Item Library.

-

In the next several nlnutes, I will describe the Item Library,

dlscuss its functlonsv propose its use in health care programs,
. . A K
describe psychometric properties of exams generated from .the

<

Item lerary, .and ,discuss the significance of our use of com-

puter technology

The Item Library is a computerized information retrieval

system containing 9000 test questions and support information;
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the ?umper'epntinUes to increase each month. Each item of the
item'Library consists of the test question, ¥edicai Subjeet_
ﬁeaaieg kMeSH) coae, date submitted; sourcefrhistory of use,
item analvsrs data, - and a spec1f1c olbllographlc reference.-
Slldg___;lLastratEs—tﬁe—ccntent-cf—eacn—rten— Some of these _

components warrant addlthnal comment.

"
For our purposesh a "good" test queStlon should 1nc1ude

. ° ‘a statement of fact, the question, 2nd a set of flve response
' ' - . . . °r
alternatives. Faculty, ‘students, and visiting docents contri-

buteﬁtest qﬁestions relevaﬁt to their field of specialty. The
quantity and quelity of contribﬁtionsjhas steadily increased
with time.' The School of Medicine at the University of Wiscon-
sin and the Rockford School .of Medicine have heen generous in

. ellowing us access to’their'question banks. The'7000 test
questlons currently in the Item lerary represents less than

the number of the questlons on hand, because each questlon is

extens1vely rev1°wed, referenced and coded for MeSH before en-
. '\‘

tered in the computer. 2 '

The MeSH code is a tree structure indexrgg metgoq developed

by the Natlonal lerary of Medicine. Each test questiod'§s

' assigned at least one @and no more thah~t&elvevheSH cqﬂes, ac-
cording to its content. Item.analeis.data islthe propqrtiop.
of examinees-respdhdiﬂg to each. answer ehoiée.at"yeérsrl+6 and
.faCulty/staff for the Tost recent use of the'cuestions and com:A
bined use of the gquestions. An 1ncex of 1tem rel1ab1llty wt%i (

_ 4x>4ukk£ksoon 0»(30 €>4v reJ\
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is a set of 400 guestions intended to assess factual knowledge

”cordlng to spec¢ificatiocohs of content area (MeSH codes) and

t4_ e e
. The Item Librax ry is used .to generate our Quarterly Pro-

L4

file Exam and to provide self-assessment learning experiences

via remote terminals. The Quarterly Profile Examination (QPE)

-

in the area ©f medicine. Each quarter=the QPE is generated ac-

9 .
the proportlon »f old/new questions. The MeSH codes appropriate

B}

. - non - e .
- for five major content areas, Internal Medicine, Pediatrics,

Ob/Gyn, Surgery, and Basic Science are used to select the test

" items. Usually, 80% Of . the test questlons have not been used

"in a previous QPE. Since test questions generally have more

)A\*

~ than one MeSE code, we are‘able to establlsh additional cate-

-

- gories for-sco;iné. A-grven test questlon may, therefore, con-

tribute to the sccre of more than one category. The list of cate-
gories and their appropriate MeSH code(s) is-shown in slide 2.
The QPE is administered to all students, years one'through -

sfx{ as well as interested faculty, staff and allied hedlth

-

_profeSsionals, Students are encouraged to view the exam as an

assessment/learning experience.f‘since.students leave the exam -
with their exam booklet, refererces to most questions, and re

ceive Scores and answer key in a few days, the likelihood of

| N . . ‘
. N . . . . ° . . O -
-viewing the exam as a learning experience is increased. They .

i - 'J

V aheav1ly QPE performance in their promotlonal con51der&tlons. Two

flagglng'crlterla are applled.to each quarters' scores to facili-

tate Council review: (1) bottom_lS% of peer group and;u(2) score

a

below mean of class one year'levelpuhder.peer group. :.

o~

v ) \

“are aware, however,.that the Councll on Evaluatlon welghs T
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4 v At this point T should add that test questlons are flagged

~ on each exam, as well as studeht S scores. '~ Any 1tem flagqed by.

one of the§e two criteria is reviewed: (1) year 6 per cent cor-.
B “ o rect minus year 1 per cent correct less than 20%; and, (2) year 6

.  per cent correct less than 60%. In addition°to the flagging by
item analysis data, challenges to the examination are encour-

aged by the Council -on Evaluation.

The self-assessment opportunity via remote terminals is

- . M - . . 3

e by nature a learning experience. Ten cathode ray tube computer
termlnals are available for the students' use to access the .

Item lerary In effect, students have access to the pool of: -

' ’ questlons from which thear future QPE's will come._ To generate,

a quiz at the terminal, one specifies number of questlons and

| o
.* the MeSH code(s) appropriate to the content. The content area

may e as general or specific as the MeSH tree structure allowsi ‘

For example, a student‘might seek questions for the-general

&

area of Hemic and Lympathlc Dlsease (C9) or quest_ons on a toplc

as spec1rrc“a"Throﬁbocyt051s (c9. 33 43.109). Up to twelve
MeSH may be comblned w1th Boolean logic t0'generate”a‘search{

Then’ tne questlon and set. of response alternatlves are presented

on the termlnal screen. After the student s response, the c¢ozr-~-

o

rect answer 1is 1nd1cated The student may also ask for item

-—ww»umefnanaly51s -data—-on each questlon. T _;5. o

.

The potentlal appllcatlon of the Item lerary, conceptually
and concretely, to other programs‘of medicine and other_f;elds
-of the health sciences appears promising{ In fact, we began -

°

about two years ago building into the Item Library the capa-
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bility of generating examinations for the non-phrsician pri-.

Coas T

mary care.practioneri rThe_AProfile Examination for the Physi-

~ cian Extender (PEPE) will be the counterpart of the QPE. The

S

el ‘ hext-portion of this presentation will describe +he major fea-

“tures of the PEPE project. . ' : A - e
Rather*thanvgear our generation of PEPE items to a single

.phys1c1an extender curriculum, we took an approach whlch would

apply to. programs’ in general. Dr.. Ned Smull and Ms. Jane Kerber

. ?developed a curriculum outline which’ represents the likely didac-

v

tic material of phys101an extender programs. Including major
categories and their subdiViSions, there are about 1000 ele-

ments in the curriculum outline. MeSH codes were assigned each

. .element of the currlculum outline. -The hext step was to study

.

the curricula of phySiCian extender programs and record the

number of class hours devoted to - the teaching of topics of the

" -

curriculum outline. The curriculum outline, MeSH codes, and )

2

hours of teaching by . different programs forms what we call the

e S

curriculum matrix. ‘The accompanying slide illustrates the ma-
. . . v
T trix.
The curriculum matrix is the core upon which curriculum
documentation, item generation,.exam-generation, score re-

porting, and’ curriculum grescription depend The'curriculum

matrix,is "COmputerized" sO‘that it interfaces with the Item
. /

B Library. Currently we use this system to conduct periodic in-

o.

.. ‘ ‘{'.'ventories of the Item‘Library by contant. - This information

'guides our item generation efforts by_identiinng.content'areas

with’few'items. Thefsystem has also been used to generate pro-

A\:
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‘totype PEPE's. The MeSH codes ssigned to eléments of the .

N -

-

matrix were used to retrleve f om the Item Library exams re-

=]
presentative o1 the curricul content.

»

How wculd anyone use this system to generate exams for
their specific curriculdm°' The answer is fairly straight-
forward. Match your curr&culum objectives with ‘the PEPE cur-

a

riculum matrlx.' Dec1de/total length of exam and proportlonal

representatlon by_con ent area. Use MeSH codes and proportion -

’ i . PN J

[ tem Library 'Obviously, the actual pro= -

& »

data to search the
cess lS more dlff‘cult than the descrlptlon leads one to
belleve; furth ore, we feel that a couple more years of ef- .
~fort_are necessary in order to develop the system's full ca-
,pabilities;-'Thusy the oresentation shoold be taken as a pro;"
gress report on a project for which all of us concerned are
exc1ted, not a .signal of completlon. ,However, we have data to
reoort on the QPE whlch will help you analyze the quallty of
the system. - : ' e
T _ Analysis of the psychometric properties of the QPE is an
ongo}ng project. My next remarks summarize the ‘analyses of
reliability and yalidity |
. | The rellablllty coeff1c1ents for the total score on all

\
’\

PR e

A";M_Mr_QPE.s SaneMMay 173 -have—been- 1T°Eﬁe range of .95—.98 when

_computed by, the Kuder—Rlchardson formula 20.' As expected, the
,d‘, rellablllty or the varlous category scores 1is less than that of
the total score. The reliability of categorles on the November ‘

'73 and:March '74 axams is presentedgin slide,4; asnrepresentaf

- —“Eiyé“af“ﬁgﬁai“fééﬁiégf ‘Each quarter the .Council on Evaluation .

Y
- o
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considers the scores on Internal Medicine,_Pediatrics, Ob/Gyn,

. : . ] @ 5
Su:gery, and Basic Science for the purpose of reviewing student

-\ proqress. Of these five major categories, the lowest observed

reliability was .859. Recognizing the relationship between

J “test length and reliability, the scores of minor exam catEgories

'?;/' are not considered for promotional: purposes.:

The precedinyg data indicates that the QPE has desirable

2

propertles of rellablllty Now, let us oonsider its‘validity.

The nature and functlon of the QPE is that of an achlevement

test; therefore, an approprlate type of valldlty to "ons1der is

_,Jcontent validity. The follow1ng p01nts lead to a logical assump-

/
. . S

*ion of adequate content valldlty

1. Curriculum objectlves were spec1f1ed and coded for

— content. , : - ) ' S

[
2. Questlons of factual 1nformatlon were wrltten and

~coded for content with.the same MeSH code.

L | .
3. Each exam represents ‘a sample of our pool of questlons.

Whlle it is safe to assume content valldlty of the QPE in 1ts

present form,. two future reflnements should 1mprove r'ontent

validity-of the exam: (1) we will attempt to have questlons for
L3

every currlculum objectlye_pertaining“fB—faEtuai lnformatlon’

DI

TSI S

and, (2) exam questlons will be selected for varlous content

S

“ ~"areas by a stratlFlcd random orocess.

Mlndful 'of the dlfflculty in asses51ng content validity with

statlstlcal methods, I think datJ from our exam adds support to

1. e e

the assumotlon_of‘construct“valldlty FLrst, the mean perfor—

T
’S.:

"mance of groups ‘on each exam is cons1stently of a pattern one

. o T : . : . :
e . g -
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-matioﬁ. A study of data from.allvstudents (N=l7l) conducted

‘Spring of 1973 indicated the QPE.to correlate .43, .36, and-

-
. R : - e
. . .- .
a e . . - = T e

. ' ' - . _.9._.‘, § . : . .

would expect from'an educational standpoint. In other words,

mean performance has'consistently,been_directly related to

K}

year level in school. Slide 5 illustrates this pattern for

iy . y
.scores-on-the August, 1973, exam. The second example is stme-

what -moré involved. Half of the year two students take their

6b/Gyn course Fall Semester; the other year 2 students take K

Pediatrics. As.a group the year two students taking the db/Gvn
course have scores significantly higher on. the Ob/Gyn category

.than those students not enrolled in the course; on the other

hand, the Peds students have scored SLgnificantly higher in
Pediatrics., The two groups did not‘differ s1gnificantly on

any other category of the examination. Although it is impor—f
tant to conSider content validity of an&%chievement test, cor-.

relations with_external criteria also yield s1gnificant‘1nfor—‘
!:%\

I
.30 with clinical evaluations, Arts-and Sciences GPA, and cur-

"rent status in medical school respectivel§f Multiple regres-

Sion analysis of 20 students scores on National‘Board of Medi-

s

Cine exam, Part 1, and ‘their QPE total scores -on the two pre—

vious exams yielded a multiple R of .827;

*o

' Many of the‘previous-remarksfdealt with'osychometric char—

<

acteristics of our ‘program for computerized assessment of factual

information. Sound psychometric properties are 1ndeed deSirable

for any evaluation procedure. However, the practical usefulness'

of the assessment deVice must be s1gnificant enough to warrant

o

its use, no matter how greatrits psychometric properties. Also,»

.10
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‘; . when us;ng a computerlzed-system, a cost/beneflt conSLderatlon

S -

hecomes cru01al._ At thlS n01nt 'I would llke to comme on the

manner in which thlS testlng program l.as been lntegrated rnto

the educational'process. 'Exanrscores.are treated as lndlcatlons

Nl

N of'strengthS'and weaknesses,. Generaily speaklng a student s

\ low scores are not seen: as_ low grades, but as. 1nd1catlons of

13

. areas for future study. It is not uncommon for a ;tudent s

program to be ad]usted in con51deratlon of QPE performance.’/ -

Y Another feature of the~Item lerary p01nts to the lnte—'

)

gration of testrng into the educatlonal process at UMKC. Cur- -

¢ -

‘riculum objeCtIVes, llbrary reference materlals, audlo-VLSual s
B packages: and the test questlons are all coded for content by

the MeSH code. Use of the MeSH code fac1lxtates the lntegra-

[

tion of curriculum, support_materlai and evaluatlon aspects ‘of
h, 4the program: This aspect5of our procedure makes lt_p0551ble for+ -
. . . . - Id . R

-the Item Library to serve evaluation and learning experience

-

functions.’

T
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T INFECTIOUS MONUNUCLEOSIS IS OFTEN 5 DIFF*CULT DLAENUSIS 0 MAKE WITH

~ANY CERTAINTY, N ABOUT 10% = 15% OF CASES A'RASH WAY OCCUR WHICH. .
 SOHETIMES COMPLICATES THE DIAGNOSIS FURTHER, THE RASH USUALLY
RESENKLES THAT OF: | ,W,n '

1, RUBELLA o,
24 CHICKFN POX
e TINER CORRORIS \ IR

e

suaﬁecw: INTERNAL MEDICINE - o
. INFtCTIOUS MONGNUCLEOSIS s -

"_MESH. 62, 91 A0 . \\

ey 100 36, !

/ .

SOURCE? 30341 WISCONSIN DATA BANK ITEM NUMBER 303 SR

L.

| , ;e ,‘,, CURRENT ° ANALYSIS - (j’h.‘

| YEAR 1 fEAR 2 YEWR D YERR 4 YEAR § YEAR b FAC/STAFF | At YER |

= .
[ =]

U 5 G NS e

g,

. % T

0,0 0
21 5
000
136 0,
4 0
9 15,

o INDICATES ‘THE CORRECT RESPONSE

Aruntoxt provided by Eric:

‘- [IR\jZ S

e o T

S¢ ROSEOLA INFANTUM | o IR

-

=

TOTAL ANALYSIS

YEAR;E YEAR 3 YEAR 4
3
;

050 0,0 040
57,1 G664,
2l 9,8 10T -
249 449 T
L4 9,8 36
[ 19,5 1403 :

13



MEDICAL SUBJECT HEADING

CATEGORY

Interhal Med%cine

- Pediatrics

Ob/Gyn
Surgery
Basic Science:
:Pﬁysiology
Biochémistry
)

Anatomy

Pharmacology

Microbiology _

14

MeSH CODES

. G2.

G2.

G2

G2.

Gl

Gl

Gl.

Gl

Gl

403.776.409

403.776.671

.403.776.542, G2.403.776.342

403.776.909

.782

.201

100

.703 e

.273.549
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o ' Reliakility of Categories on the
e N . " November, 1973 and March, 1974 Examms -

" ' . : November, 1973 March, 1974

.jl ~

Category ' 4Items Reliabilityl; #Items Reliability
Internal Medicine : 178 .. -~ .952 .- - 175~~~ ..949
_Pediatrics ---- 7 : QL3 907 T - 720 - .859
~ Ob/Gyn 4 L o 91 ~.891 _ 55 _ .889
Surgery 122 _ .935 92 .910
Basic Science ' - - 175 .943
Physiology . . . 43 .R29 . 45 - .837
Biochemistry o 18 L7171 ' 34 . _.811
Anatomy , 17 LT 58 .863

. Pharmacology : - 50 . .862 . 54 .857
"Mic¢robiology . . 27 .306 35 .740
Infectious Diseases 53 .866 34 - 2835
Neoplasms- ; . 25 . .669 .27 .794
Musculoskeletal 17 .570 Lo 19 .519
Digestive . 33 .804 - 14 .579

" Urogenital - - .938 S 38 . .858
.Pulmonary o 23 e 19 © .601

_.Endocrine - . .25 a1¢ L2170 .737
Cardiovascular 30 ¢ w702 . 26 . .645

- Hemic : o 18 o ".620 15 .636
Nervous System '~ » 42 To.802° l6 N .562

" Skin Diseases 18 . .456 .18 .618
Nutrition & Metabolism ° 21 .724 - 38 . .835
Injury,Poison, & .Immunology . 43 . .861 o a8 . U772
Neonatal 16 _ .614 » 12 . .691
General Pathology .38 - .807° ‘ 30 .726
"Technigues ) 15 S.706 36 - . .766
Neurology . - - - 10 .506
Radiology . - 12 . .490 10 .693 .

. Behavioral Science 11 ..465 - 17 .426

v
7 /-._ .
1

Computed by Kuder-Richardson 20 Formula

e

17
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