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This pape# discusses how parallFl multiple-choice question tests were

'geveloped using Guttman's facet design anaﬂysis Facet design analysis providgs

a logical 1ink between the instructional content and the ﬂ\ems because the items

}
are specified by the facet analysis of the.opjectives‘ A mapping sentence was

'deve¥ﬁ/ed from the facet an&]ysis which.defined the universe to be tested. This

‘mapping sentence was used to specify a test b]ueprint for the paralle] exams and

also speciffed the particular dimensions of each item. This paper\showsihow

facet design analysis is a practical way th develop p?rallelxex‘ S.
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; OF EQUIVALENT MULTIPLE-CHOICE TESTS

" discuss rules_ for constructing these matrices or for selecttng items. These , ~

A PRACTICAL METHODOLOGY FOR THE SYSTEMATIC DEVELOPMENT

N " OBJECTIVES
"s
The development of a detailed blueprint of an exam including the specificatfons
of test content and the number of questions per content area is an important step
in test development. When alternate forms of an examination are needed, test cpn-

structors most often use the process of developing a content-by-cognitive Behavior

matrix as a way of a priori ipsuring functionally equivalent tests. However, most .

test development reference'books (e.g. Popham, {975 and Tho;;djke, 1971) do not
hatrices may be a product of the test deve]opers éoncept structure and their own
;id10§ynCﬁac1es,, Often, sets of items have not been shown to be‘equivaleng by any
empinjcél method (Bormuth, 1970). ) _

A‘humber of new approaches have been proposed which attempt to define rules

for generéting items. These'item-genératéd mechanismé_provide for the construction

Y . .
of testé which aré cantent valid in a logical as well as judgmental way (Millman,

. V974 and Martuza, 1977).. One of thesd new approaches, the'facef design,approﬁch,

. : . ’ R ! .

is employed here to devq];ﬁk equivalent multipleachoice tests. The burpose-of -
. > . 1 b e i

./ . ‘
this paper is to illustrate a method of. developing alternate forms of tests

according to logical rulesjqf eéuiva1ence of facet design analysis.
' ’ .

. \ . | i}
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\P ' ' , Theoretical Orientation
/ " | . .
Facet design was deQeﬂoped by Guttman (1959) for the pur?ose of defining a
' research domain. Facet design specifies the limit of the domain as well as the
| ordering of all of the subcomponents of the domain. It is a powerful too] in
defining a nrob]em, structuring relationships within and among variab]es, and
dealihg_yjthfthe:problems‘of equivaxence (Jordan, 1978). A system similar to a
Cartesian coordinate system is used to specify the re]ationship of subcomponents
_of the domain. .Ihstead of drawihg the‘ﬁamerous coordinates on Ekaph papeh, a
"mapping sentehce is constructed (Engel, 1975).
- A mapping sentence provides an 1ntegrated system for defining the universe
"+ of relevant concepts: If is com;osed of two parts the facets and the phrases
‘ 11nk1hg the facets together..rlhs facets are categor1es of relevant content.
The phrases linkingN\hege categories suggest. the semantid‘structura] unity which
integrate all of the facets together. Each facet 1s defined in terms of specific
information which 1s presented'in a list.. A facet element is a particular ex-

_ ample from the 1ist of a relevant concept. Figure 1 shows a sample mapping sen-

tence. Thus, a mapping sentence, through the use oaf facets ard facet elements,

/
' "analyzes the domain to& be sampled into all of its relevant component parts:
- (Millman, 1974, Martuza, 1977, and Shye, 1978):
o - A s . . »
. } . . . .Tnsert Figure 1 About Here -
. S ’ 7 -

i . .o . : # .
One specific element from each facet 13?Eomh1nedlto form a facet string. A

. facet str{ng defines a particular segment of the universe. Theoretically, the <'
humber.of_possible facet strings is eqhal to the number of combinations of all

the cgordiﬁames. However, some of thgse facet strings are nu}ll sets when real p

N\

.

data are applied.




’;Mii]man (1974),. Engel (1975), Martuza (1977): and Berk (1978) pnppbse the
use of facet-design ane]ysis fdr‘test-item COnstructipn. Initially the test’
constructo?'conCeptLaily anq]yzes the content to be tested by diwiding the con-
tent into its component parts. The result of this analysis_yieids a mapping
sentence .of the universe. Specific items'cen be generated from facet string

‘l specifications

. 1 .
~ After reviewing various techniques: for test specifications and item-

a
- generation, Engel (1975) concluded that the facet-design approach is the only
approach which is explicitly based on a meta-theory of content representative-
. ness.. This advantage of a.theoretical base makes this approach fundamenta]iy ‘
.- | attrdctive since it is operational for constructifg multiple-choice tests.
| Facet-design analysis provides a logical link between'the instructional content'
and the multiple-choice items-:ecause the items are specified by the facet- design
which follows from the objectives. ‘Unless a theoretica]]y based methodology such
as facet.design is used, there is no a priort way of justifying-the necessary
-assertion that the 1items included in the parallel forms define the same kihd’g;
behaviors. By constructing test specifications and items on fhe basis of a
facet analysis, it beﬁomes possible, in princip]e, to devise parallel forms in

/

terms of content.

. ‘ o 3o oo




. . ' Methodology

. Task \ |
A test specifalist 6&s asked to help cardiologists develop four pardl]e]
'multiple-choice tests examiding the content of a Fasic cardiology course as
part of a ]arget research project. This project involved five medical schools.
" Each test was to be composed of‘about 100 items. First the cardio]ogisfs )
1dent1f1ed'twenty-three diseases f@at were pertinent to the students' level of
"learning. Next,'these diseases were ranked high, medium or ldw priority based _
on frequency of occurrence. The test spetia]ist employed facet design analysis
- in order to 1nsdre content domain.equivalence. j‘ |
a'l The test specialist studted the objectives and~degeloped a mapping sentedte‘
which had fogr majoh facets and at least three elements within each facet.
Figure 2 shows the ﬁappdng sentence used for the test speeification and item
R developmeht. _Tﬁe elements have_been ordered o; the fo]]owing dimensions: X
| Facet A - cognitive processes employed which‘are ordered according to an adapta-
tion of Gagne's (1970) and Bloom S5 et.. al. (EBSG?’edgnitive hierarcﬁies;. ’ .
Facet B - disease categories which are ranked from high to Tow. priority 1n terms
‘of the objectives; Facet C - specific diseasef(/tich are ordered alphabetica]ly,
and Facet D - the stages in c]inica] Judgment which are ordered by the chrorio-

log1ca1 sequence of cltgical Judgments

- —

> . Y, ThsertgFigure 2 About Here

Theoretically, the next step would be to 1ist all of the possible 2,592.

. ‘ facet.;trings. (There is a total of 39 different coordinates from four facets -
6 X3 X 24X 6.) This was-ah unrealistic step especially since‘many of the

( facet strings do not reflect reality. For example, the use of visual‘information

. | such as x-rays or electrocardiograms only enter into selected steps such as data
\ | 4 N | o




gq}hering (D]), interpret laboratory data QP30 and,glggnose‘patient problems ipﬁ)‘

o [ 4 ~
While computer techniques are available to list the strings, it was decided that -

[}

in this particular application, it would be.;ufficient to allow the cgntent

épecia]ists to select the salient strings. '

-

Test Specificé;ion . . , v

.
»
~
™~

" One cardiologist determ{ned the overall blueprint for the 9xam: For exampfé,
hefspecifieq Yhat about one-third of the items should test thé_studentfs ability |
to describe and interpret chest x-r&ys, electrécardiog}aﬁs, phonocardiograms-and
echHocardiograms (e‘.g.',\A2 and Ad)' From this general specification é}the types

¢ of desired questions, the partfcu]ar ¥acet strings ;ere selected which fulfilled
these general criteria. ’ N ) o ,

Each disease was ranked high, ﬁedium or 10@ priority- in the objectives. The
test specifications stated the appfoximape number of items for gach disease for ¢

- the fhree ranked priorities. However, the particular disease was not specified
in the test blueprint. Thus, Facet C, the name of the disgase was 1d€orporated )
*into Facet.B in the test specification facet string."(f C S Rl

Table 1 shows the test specificafion blueprint defined in facet strings.
The three facets.useg 15 test specification are: A. cbbnitive processes required,
B. priorized diseases and D. the step wifﬁin the c]iniEa] process. The numper
after each Facet letter refers to the specific eiement of the faget as 1deht1f1ed
on Figuré 2. Spedification A{B,D, means that items should pertain to,” "Recall of
‘factual information relating to the diagnosing of patiehts with high pridyity :

;\Hseases."‘\This specification was used to generate two item;f, In order to 1n§hré .
that the four tests would be parallel in terms of conteht;”one set. of facet

- strings deterﬁined the test specification blueprint for all of the examinations.

The visual information referred to in Facet A2~ verbé]ly'describe visual

information and Facet A4f fnterpreq visual 1nformat10n,1nc1udes t?e ugée of the

.
e N . - . ‘s
: e ‘
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following diagnostic tests: ambulatory electrocardiographic monitoring (Holter
I ¢

. monitoring),. angiography cardiac catheterization, chest x-ray, cineangiogram—
“. coronary-arteriography} echocardibéram, electrocardiogfam, 1mpu1§e tracing, pho-
_'nocardiogram,‘radionuc11de imaging (Mycardial-scanning), and treadmill stress |

)

test. ‘The‘same diagnostic tequzsed on one exam was used on the other three -
exams with that facet string. Flr example, since Exam A required students to

interpret a chest x:ra} during the data gathering phasé from a.patient with
// | | mitral stenosis, Exams B, -C and D also required students to interpret chest .
X-rays du}ihﬁ the data gathering phase from patients wit?!high priority diseases.
Facets A, B, and q’are used for tgst specification, whereas Faéets K, C, and
p are ugeg for .item specificatibn. The rati?nale for the use of these facetslis'

explained earlier.

) %
Insert Table<] About. Here ‘

Item Specification < ) .

. / ! N Py
f It was assumed that at least one 1tem‘couﬂd be written for each disease which

factual information relating to \the data gathering step on a high priority disease.
There were ten high priority q1s ases. Therefore, at least ten different items |
‘éaﬁld be deve]obed frgh this face .stting'since it was assumed that knowledge,

. about the ten diseases are interchgngeable. -These ten items could be assigned to .
ten parallel examinations. Since ohly four pa}allel examinations were required,
_only four.such items had to be developed. However, for the facet string PA]B]D]“

" two items per examinatibn were rquired because of the item specification developed
. (see Table 1).' Thus, eight separate items had to be qevéjqped‘which required the .

',/récallﬂof factﬁal information pertaihing to‘orqeriqg laboratory tests for high

13

“6n
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’ priority diseases. Preferably these¢ eight jtems would each deal with a separate

hign priority disease. “

-

As indicated in the above paragraph, three facets (A, C, and D) were used for

4

the item specification. Since all of the diseases were assigned a priority \rank-
ing, the priority facet (B) was not necessary when the 1ndividual diseases were

considered in the actual item specification. The test specification facet string

———

A.B.D, resulted in the following ten item specification facet strings since there

1- l 1
were ten high priority diseases:

- A1C2Dy | ArC1o% ' §
’ Ay €40, ArCy2h
\ AyCgDy. MGy 30y
ALC,D, | ALCy4D;
- AGgh . MG ‘

-« -
k4

-At least ope item could be developed from each item specification faéet string.
4 ) .

[tem Development ,

The cardiologists had already begun'to develop a pool of items. Only those
items which met the test specification facet string requirements were selected_for
the pool.. In some cases several items were 1n existence. Instead of rejecting

" good items, these parallel items were placed in the pool. '
After the classification of the existing items 1t became clear that more items
were needed to‘meet the exam‘specificatibns The cardiologists were then asked to
" develop items accordingrto the particular test specification facet strings that
~ were lacking the required number of items as shown in Table 1. The item pool con-
tained,sets of items grouped according to the test specification facet strings - .

{
_ . o ol
from which !hey were derived '




Test Devel_pment

g
Since the cakdiologists did not have the time to.develop four hundred 1items,

they asked the test specia]ist ;p recgmmend a way of developing usefu] exams
using fewer items. After a discussion with 6ne cardiologist, it ras desided that
' 50% of each exam could have common items. Next the Eest specialist dssigned
'_1tems té each exam based upon the test.specificatien table of facet strings
_ (Taple 1). Itemé were assigned randomiy to oné.of four‘;xams except with the
§t1pu1atfon’that if more than one item was requireq for that fécet stf;ng per
éxam, each item in an exam from that facet string would be concerned with a
d1fferent disease. A runq{9g ta]ly was kept on the .items'as’ they were ass{gned
to exams in ordgf‘to insure that there would be the correct number of items for | .
'each high, medium, anq low priority disease. Frequently items had tp be juggled "
‘from one exam to, another. ¥¢t,’no matter hdw the items were juggled, all of the
test specification criperia,(e.g., Table 1 and the frequency of items per ;}sgpse}
could not be met with the existing pool. For éxamp]e, on one exém thére were too
many items on normal patients and not enough items on aortic stenosis. Therefore,
| ,a cardiologist was asked to develop more items to be placed in specific slots on ¥
each exam on the basis of 1item specification‘facet strings. An 1tem specifﬁcation
v

for each of the four paré]]éT exams w&s developed. #able 2 shows the item J;ecifi-,

cation for Exam A.

" Insert Table 2 About Here )
Y \

) . 4

Test Use
L .
The four exams were pilot tested. During the review processf 1t was decided

~ that only two exams would be used due to Yogistical problems..ahd prob]ems with the - /

diffﬁculty or wording of specific items. The ites on ‘these two exams were derived

~
. from the orig1na1 four parallel exams




Vehl M ~ LT
: ) These exams will be used for fourth-year medical students in a ¢ardioloay
rotation at five colleges of medicine in the United States as part of a Targer
experimental, simulated instructional.program. The performante of these students ?©
on these exams will be analyzed to test the hypothesis that these exams are
'parallel in terms of content.based on the facet.design analysis conducted. The
Guttman -Lingo computer analysis as well as factor analysis will be used to test
this hypothesis. -+ -

Discussion ' o . .

%

Periodically, throughout the test development'process, the steps defined.by_
the. facet design'analysis were modified. These slight modificatidns did not
sacrifice the ratibnal approach to test developmgnt. Ideally, one.should ’

initially 1ist all of the possible facet strings and_eliminate'the unrealistic

ones. - However, this is" not a praetical way of developing test.blueprints sinté

* the number of dimensions,is usually large The. test developers selected facet

$trings from the mapping sentence without actually Msting all possibilities

Since the mapping -sentence listed a1l of the relevant coordinates, the. relevant .
ot C taejf strings were easy'to visualize. ' ' .

According to the rigorous interpretatdon of Guttman's theory, all of, the

-

.l'

“items should be developéd once the test blueprint defining the facet strings is
spepi#ied (Martiuza, 1977). Yet, rgalistically}”this may.not.be;the case. '

o

Teachers and test developers often rely on a pool of previously constructed and
[ used items. _" . o ) “

\\ The test specification facef string used three facets; the item specification
facet string used three facets, two of which were the same as in the test specffi-

cation facet strings. An alternative approach would have been to. develop two

a8,

napping sentences. The cardiologists believed that the elements in the disease

category could be considered equivalent provided that the. other coordinates of the

8 . -




L] . had

. \" !:‘. X | "‘ ‘ :
- fackt string (e.g., A, B, and D) were the same. Pulmonary stenosis and coarcta-

. . tion were both Tow pniority diseases. Therefore, an 1ten which requires the stu-
r'dent to describe the fjndings of an electrocardiogram’from a-patient with pulmonary
' " ‘l!5051s (facet string AZB3CZOD3) was ‘considered equivalent to a- question with the |
.sa X requirements .except from a patient with coarctation during the 1nterpretat10n~
N ‘ofelaporatory data-phase (Facet string A283C603) " This hypothes1s w111'be tested '
when the items are used w1th students. ‘ ~'; v |
Due to the criterion of the number of questions per disease, which was not in-

L 4
c]uded 1n the test specification facet strings,: the assignment of 1tems to an exam

'¢\

' 'was not straightforward If a larger poql of items had been developed, 1t would
" have been simpler to\gssign items. Instead, a smaller pool of items was originally
~developed and the cardiologists were asked to develop specifdc items once the test N
deve]opment began. :however, the cardiologists agreedlthat deve]op%hg items from
- f1tem'spee1fication strings was a far simpler and less time consuming task than
- ; . develgging ‘items from objectives without specific guidelines.

‘/ .
'+ The original intent was to develop four parallel tests. Due to logistical
. ) : ' : ’
_problems, and level of difficulty of some items, only two exams were actually used.

' Although this 1ncreases ‘the number of t1me§~each 1an is used, it does not vioLéte

L ~a

~ the theoretical methodo]ogy, nor the notion that the tests are parallel. This re-
'_‘myjsion of the original.plan shows the strength and flex1b111ty of facet analysis
for’ftem development in that plans can-be changed throughout It would also be

@ :
possible later to construct additional ‘tests using the same item specification as

the original p1an \ . - : \
Recent1y, Governor Carey of Ne§ York signeg a "truth- 1n-test1ng" bi11 which

_permits students to see ‘their graded tests and the correct answers. Obviously,

« .

"once students can see the actual exams, these items cannot be used again Test

specia]ists have been able to establish that alternate forms of an exam are

-10-

-
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parallel on the basis of consistgnt performance o% different examinees. If items

~ cannet be used repeatedly, then Fest specialists will need new ways, to establish

-'that aTternative forms are indeed. parallel. The mefhod‘discdssed'fn this paper is_
.a potentially qsefu]iwax of maximizing the probab{lity of obtaining paraf]él forms
which can be evaluated later. This facet design ana}ysis mighé befespecially use-
ful forrclassroom exams.
| The use of facet desfgn appe;;s to be é practica} way to systematically de-
velop equiva]gnt forms of tests based on a‘logicél analysis o "the domain to be
tested. This analysis engures that tests q:e representative 6f. the learning ob-
jectives. Since the actual development of 3 mapping sentence is not a time_son-
suming activity, it is a viable strategy for content domain specification. If
otﬁers agree that the mapping sentence'ibgically represents the universe_to be

" tested, then the a briori gquivalence of the resulting tests can be established.
The development of a large pool of items is a straightfofward task when a facet
;tring defines the content of each. item. Thys, through the use of‘facét design,

there 1s a logical justification to the claim that the alternative tests are

>

- %®gquivalent in terms of content. ' . \ S,
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TasT Jcecification Tanlta Zafined sy Facat S%-4ngs
L4 | -

fif SINQ9 Number o7 Quasticns Ficat dtring Jumger Q7 Juesticns
! , . . " - .

A.31al l . Ad8101 - . L
413732 2 - AdB103 | ;
A3123 « .1 Adg1p4 ‘ 2
AL3104 - 3" \  A48201 . L
A1310§ N2 A48203 \ 2,
- AlBLCS | 'u* A48204 / 1
A13201 . - A48208 ‘ L
Ai3202 ' i A48303 L
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A13208 _ l |, . :

4132708 > /7 . ASB101 : . L
Al3301 2 . ASB1D2 - - l
|A13302 29 - . . AsBlDS 2
A13304 "2 . AS31D4 2

- A13308 . i* . A832C4 - 2
A133C6 - 3 A58205 2

' ; \3 : < A58302 L
A28101 y 2 A58303 r
A29103 | 4w | A53304 2 A,
423201 L +, . A533os 2 )
A23303 4* . - ASB3C6 2
A23301 L - . -
A23303y S 3 . freaths b2
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A38201 ~J L
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A3B8206

A38302 L

‘A38303 L ‘ \
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The three facats are: A. éypa of-multiple—chofca'%tion, 3. ;r#cri_t‘f:sd:nbjec;:ive
ne numoer atiar 2ach “Ficact.latiar

-

- refars t3 the specitfc element of the facat as identifdied on Figure 2. AR

wMore than two questions were desired for these facat sirings bDecausa the cardials- .

. gless wantad ta emphasize intarareting laboratory data, diagnesing disaasas and
.. sharmaceutical management regimens generally prescribed. 3y the nature of thesa N _
. questiond they had =3 Je lcw level types of questians., f.a., eizher’ recall informatian

¢ varhally describe visual faformation. L
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. ACI30L \ 3d. ALH2401 57. A3C1128 /

1
3. 42071 4 .35, A3C302 | ©53. 1302305
3..A2C1301 d 36. A3C1Q02 63. A1(798
1. A4C3404 - 37. AiCe04 . T0. A5C1104
5. A2C1193 38. Al1C404 ‘ 7. AlC1002
5, A2C1303 - . J9. A3c240s 72. ALC24D2
7. AdG004 40. A3C1D2 73. A3C2402
3. AdC304 ¥ | 41. A4C1804 74" AIC10D4
9. A2C303 42. A4C4D4 \ 75. A3C1605
10. A5C150¢ 43. A2C2203 76. A2CSD1
11. AlC104 44, ASC902 . . 77. ALCED3
12. AlC204 Vo ~ 45, A2C1D3 . 78. A4C303
13. AlC304 46. A3C404- J9. A4C1803
.o 14. A5C2402 47, A5C1504 80. ASCl504
. 15. AIC706- - 48. ASC1504 '81. A1C1401 -
16. A1C206 ‘ ' 49. A5C1l2D4 82. A1C1006
- 17. A1C14D3 ‘W 50. A3C1304 ~ 83. ASC2206
. ~ 18. AsC130S8 © §1. A3C1704 - | 84. A5C50S
19. A6C1802: : 52. A3C40S 85. A3C704°
20. AlC2401 53..A3C1202 . 86. A1C2405
21. A6C506. 54. A5C1208 . 87. A4C1103
22. A3C303 t 55. A3C1801 : 88. A2C1103
B 23. A6C604 ' 56. A3C1206 89. A2C403
" " 24. AlC1306 ~§7. A4C1801 . 80. A3C240S
| , .25. AlCl00S R . 58. A5€2303 ' .91, A1C303
L, 26. A1C406 "7 59, .A2C2003 Co 92. AIC70 e
. .- 27. AsCloos ~ - . 60. A2C603 : 93. AlC2202 .+
28. A1C504 . ~ 61. A2c1003 : 94. A5C2301
"29. A6CSDS : 62. A2C1003 95. .A1C301
30.%A1C506 "~ §3. 'A2C403 - - 96. A1C2306
31. A5C1604 e 64. A2C103 97. A3Cl404
32’ A1C2405 : 65. A5C2206 98. A1C2406
' 33. A4ClB0S _ 66. ALC1902 99. A3C1802

100. A3(2303

The three facets are: A. type of multiple choice gquestion, C. name
of disease and D. the step within the aliAical orocess model. The number
aftar each facat letter reafars to the SDGCICIC alemert of the facet as
identt ﬁed an Figur& 2. :
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. ‘ ] TEST gPECIFICATION TABLE DEFINEﬁ BY FACET STRINGS

FACET STRING - ) NUMBER OF QUESTIONS FACET STRING NUMBER OF QUESTIONS
423791 P A4B101 o ‘
Aba-, ) ‘ 2 A48103 -4 1
L3 S 1 148104 2
: 31:4 R 3r Ad3201 l -\ )
AL3105,- 2 ~ A48203 2
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\ ‘. - A58302 1
A23191° 2 A3B303 SN )
A23103 g A53304 -2
423291 ' o 1T A58305 _2 ’
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+ The thraﬁ facets are: A. type of multiplg-choice question. ‘B. priperitized objectives and .

c. the step within the ‘clinical process model. The number after each facet 1ettar refers -
' . .

to the apecific element of the facet as identified on Figure 2. \

" . More than two questions were desired for these facet strings because the cardiologists wanted
to emphasize :I,nterpreting laboratory data, diagnosing disgases and pharmaceutical management
:"-".f.‘”"iregimens generally preacribed.. By the nature of theae questions they had to be low level
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TABLE 2 " w

Exam A Item Specification Table Defined by Facet Strings

L 3

A

- A ACLI0L 34, A12401 67. A3CL12S
2. A26TI1 35.3A3C 1002 63. A3C2305
3. A © 36, A3C1002 63. AICTDS
11, AdC3404 37, AiC604 o 70. ASC1104
{ 5. A2C1103 38. AlC104 71. A1Ci002
5. A2C1303 . . 39. A3C2405 T 72. AlC2402
. AdC2004 , 40. AC102 . - 73. A3C2402
3. AdC304 - - ¥ 41. A4C1804 74. A1C1004
3. A2C303 ; .42. A4C4D4 — 75. A3C1605
10. ASC1SD4 43, A2€2203 76. A2C3D1
1. A1C108 . " 44, A5C9D2 S s 77, A4GED3
12. AlC204 35. A2C103 : - 78. A4C303
13. AlC304 46. A3C404 79. A4C1803
14. ASC2402 ‘ 47. A5C1504 - - 80. ASC1504
15. AlC706 48, ASC1504, ' 81."A1C1401.
16. A1C206 . 43. ASC1204 82. A1C1006
17. AlIC1403 50. A3C1304 - : 83. A5C2206
‘18. ASC1305 . . 51. A3C1704 ) 84 A5C505
- 19. A6C1802 52. A3C405 . 85. A3C704 -
20. A1C2401 S 53 A3C1202 ~~  86. AlC2405
21. A6C506 . -5¢. A5C1205 7. A4C11D3
22. A3C303 - §5.. A3C1801 . . . A2C1103
23. A6CH04 " 56. A3C1206 ' 89. A2C403
2¢. A1C1306 . §7. A4C1801 ' 90. A3C2405
25. A11005 - 58. A5C®303 . 9l. A1G306
26. ALCH6 - " §9; A2C2003 92, AICTD6
27. A6C1005 6§0. A2C603 - 793, AlC2202
28. ALCS04 61. A2C1003 - 94. A5C2301 -
29. A6CS0S 62. A2C1003 . 95. A1C301
30. ALCSD6 . 63: A2C403 96. A1C2306
31. AsCl604 64. A2C103 ‘ 97. A3C1404
32. AlC2405 65. A5C2206 : 98. A1C2406
33. A4C1305 66. AIC1902 99. A3C1802 ,
- | . * ' 100. A3C2303 ,
A\ . ) .
- . | . ‘o | Vo,
G L ? v L - ) | ..

) The three facets are:. A. type of multiple choice question, C. name of .

' sdipease and D. the step within the clinical process moded. s+ The namber after .
each facet letter rgfers to the specific element of the'facet as identified on
Figure 2. ¢ :
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FIGURE 1 .
i A SAMPLE ﬂKPPING SENTENCE (Millman, 1974) .
. X\\
J
A. REFERENT B. REFERENTS COMMITMENT
\ 1. self k |
. \ * 2. music education the 1. belief
The subject contributes to the_ 3. g_ehera] public 2. feeling
4. students o
C.LEVEL 0. ACTORS (e.e. musiéﬁ{\
| X curriculum's) BEHAVIOR
that the 1. elementary school music curriculm 1. should be taught by
: ) 2. secondary 2: is
~ | | ' : A F. GENERAL STUDENT NEEDS
.E"TEACHER .. » 1. re]axatlon .
, - . _ 2. means of expression -
%’ g;:i?;???t for the .purpose.of fulfilling - 3. breaks from academics - :
: : - ) 4. emotional stimulation
5. self-discipline
6. fun time e
7. contact with a human
8. group activity .
9. uncover unknown talents

. . : 10. public performance ’
. \ : ) . creative out]et
S ' ' - 12. success
‘ . ' 13. br1ng out shy students

- ’ . ’
.

1. A through F‘arétfacets.
2. Al tﬂfougg A4 are facet elements.
3. A}, 81, c1, 02, E2, F3 s a facet string.
4. An. 1tem based on tke facet string in #3 above,is:
Do you believe that the e]ementary school music

curriculum is taught by specialists for the pur-
A - -pase of giving §tudents a_break from academics? -

-y . . - P . .._/
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- Figure 2 {

- ‘ L)
T ' CT o N "A Employ cognitive Process 8. Disesse priority category . ¢\
M) recan factual |nfomtion - . B 1 high priority ” ‘
» {
" A 2 verbally describe visual informapion . C, 8 2 medium priority
) . . AL i 8
: 3 {ow pri . which .
:,2,‘"5‘:0”"9 mlttpl;‘ : _ . 3’ interpret factual ipformatioh m:i: confronted priorty brosents as
choice ftems on a cardiology . with a ‘ ‘
exam, students will _ A 4 interpret visual 1n;ora:ation ‘ | /
P ' ‘ 5 ipterpret information from various ‘ 0
' h sourtes ' ) ‘ ¢
- : A 6 apply information {rom various o - ' .
., sources . . .
) V4 . l .
C. Specific lit/s::iz ..  D. The step involvad within the clinical process  _ oy
C1 acute " € g functional M 17 Pericarditis ) D) data gathering
2 m : C10 wypertension 18 Pul uypm::;- ' ' D2 order 1aboratory data )
- . on- .
¢ 3 A ll 11188 C > : 93 interpret laboratory data - . :
' c : c 19 Pulm. Emboli b ‘ - I
py 4 ASD . 12 WP c at the 4 diagnose pat ents problegs is required
7 C C \ 20 Pulsbonary Stenosis sta D
5 "Angina -.CAD : 13 MR c - mer 5 determine management plan -
C ' c 21 Rheumatic fever ' 0 - : ,
6 Loarctdtion 14 NS " .o 6 monitor on-going management o N
c c 22 Vent Aneurysm - . . ‘
7 Congestive Car- 15 lloml patient _ _ . - .
. dlomyopathy - c 23 VsD : { - o .
c | 16 POA - \ . |
8 .Endocarditis - ! -~ . )
' - X b o : v . . .‘
' . ~.'=\ ’ BN - i . . . o ., :N./: . E
- . - " oo\ .
) : ) e : . -
- N P \ f -
Test spectﬂcation fnvolves Facets A, C, and D. ce
Item speciflcation 1nvolves Facets A, B, and D. . :
- ) e |
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