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Applied Performance Tests (APT) have been defined by Sachse

Ry wgew;)l
oy

»

and Sanders (1975)Zas "instruments designed to measure performance in

an_actual or simul

v .

reguire at. 1east a c]ose approx1rat1on of the setting (if not the actual , g

ted setting.“ They are measurement devices that | f““\\w\

L

setting) to which the performance is edoected to be transferred

/ [
The nurpose of this paper is to out11ne measurement problems
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and 1ssues that are un1que to APT. I would argue that the measurement : /\» -~
Droblens and TSSues that are w1ae]y discussed for criterion reférenced - ‘
tests (e.qg., ﬂ;rr1s, ATkwn,.and Popham, 1974) .are also applicable to - t
APT. In order to limit this discussion, and because there are many

fine discussions of prob?egs and issues that APT ho]ds in common with

»r

" other tests, [ will concentrate on some of the more sa]weTt measurement

concerns that are unique to APT ‘ : . §
PO ‘ ,\:‘:\
" The uniqyeness of APT is found in the high deqree of rea11sm built
'
into the test. (Rea]fﬁn- ?ﬂde11ty, and” authenticity are used 1nterchanqeab1y
\\
1

in describjng the degree to Wgich these tests reflect real life situations

that require the hihaviorskgeing heasured, following Sachse and Sanders

onse modes can serve as focal points

'\

for app]1ed performange test des1gnat1on Both the stimulus and response

,[1975] Both exercise stinuli and T

can either have high or 1ow.f1del1ty. If e1ther have high authent1c1ty, the »\\

P s l ™

1
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]Comment% prepared for a Sympos1um on App11ed Performance Testing:
Research and DeveIOpment Perspectives. Held at the annual .meeting of the
American Educat1ona] Research A soq1at1on, San Francisco,. Ca]1forn3a April 1976.
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instruments 4s genera]]y tlassified as APT. A f]gure reproduced from

Sachse and Sanders (1975) depicts the instruments that may be c]ass:f1ed

[3 . b »

. s APT where X's denote APT s1tuat1ons.

- 1]

_Response Authenticity
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Examples of tests that woqu\ifll into these‘categories-were provided. by"
0 . B ’ L4 . “(
Sachse and Sanders (1975) and are\not reproduced here. .
’ Tests may be classified 1n many different ways. For example,

we might classify ther as measures of cogn1t1ve, affect1ve, or psychemotor

behaviors. Or, we m}ght c]ass1fy them in terms of max1mum versus typ1ca1

Ay

performance, following Cronbach (1970). Attempts to c]ass1fy APT us1ng

*

+ these categories usually fail, “however, 1nd1cat1ng theonet1ca1 ’ ',’~

L4 v
~ -\.

inadequacy in such c]assificatron schemes. The reasons for'
~ .

fall- from the nature of the performance being observed us1ng APT.

performarnceé might be an emot1ona1 response to some s?ﬂnu]us or a psycHo—
I L\\

- motor performance. It uSUa11y‘1nvolves knowliedge. about approprwate

h fa11ure

R .

A\
say
responses. In fact the perfomnances that are typ1c§11y recorded using - }

' . APT involVve a comp]ex combination of each type of behav1or. In this- sense,
. . .

» "
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then, APT ray be thought of as moTar 1nstrumentat1on (not in the dentaTa

sense) rather than 1nstrumentat1on used to- measure mel\cu]arxor eTemen&aT
behaviors. Byt even this d1st1nct10n breaks down in that\quecuTar

respanses, 1f they have high authenticity, could be measured by ™MPT.

The psycnoTog1ca1 theory under1y1ng the development and useaof APT i
not‘We%l\geyeToped and Teads us to problems of definition, cTass1f1cat10n,
and anterpretat1on with APT. ATthough some would argue that this. 1s‘not
afmeasurenent problem or issue, it is important to note. ' . x\

oo o N\

?\3\ © - Some. Histor) : S .

) L Historica]ly,wAPT has been a mainstay forﬂni]itary and occupational

‘\j~ .'testinq‘for years. Reviews by Fitzpatrick and'Morrison (1971) and' Panitz 5 S .

. and 0livo (1970), added to the volume edited by Glaser (1962) provide a

Fine overviéw of the deveTopment and tse of APT. ProfessionaT occupations,

espec1a11y the med1cal arts, and business and, 1ndustry have a shorter but

e product1ve, h1story The field of, pub11c eTementary and secondary educ t1on *numx
T nas T1ttTe history in the use of APT, with. 1nterest Just now deveTop1ng in
T
L
-~ the- areas of teachernevaTuat1on measurement of student ach1evement anJ

&

. T teacher and . adm1n1strator training. The forms of APT that have been

. deveToped and used in the nn11tary, in occupat1ona1 exam1nat1on agencies

.n med1ca1 centers, and vn business$ and 1ndustry include the foTTow1ng

M1T1tary APT. Gcc}gyggfggg_lyi[ Medical APT o Bus1ness 3 Indust y APT

o

N \ _samddgtion ' Work oroductS' " shmuTation 1 © simulation
« - gaming ™ on-the2job process siﬁuaﬁjonaT,tests . ,gaminhg
“situational observatidf including problem ‘Situational ‘test
tests Y A soTvinq tests” . wmluQJUdan in-bas

; - EL Rt
4t e %,
\\\« ATT forms of APT have oﬁéﬁhused,by each” no doubt but the forms TTsted in

4
ach column appedr to be those that have™ rece1ved the most emphasis. k&\_

pﬁwwwmm.««_k
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Considerable interest in forms of APT for use in elementary and

I

" secondary achievement test1ngéhas appeared recent1y/ In a search for

userE\Df~AEI\ln\oub11c schéol] corftent areagewe fownd considerable

varidﬁte\hx\fgntent areas. @gad1ng, mathematics, and physdcal education
" i ,
at. the secondary\iegel inc]uded frequent use of APT.. This was considerably a

~-e

less trueiaﬁ the elemen?E?y*leyﬁgh5 Content areas that appeared to be void

of APT.materials included fhe social sciences (history, civics, psychology,
3 \ '
philosophy, and,economics), the arts (drama, Titerature, and art and music

forms }, the physical sciences (Qeology, geography;“biology, chemistry, and
physics) and, surprisingly, the area of foreign language study. However,
the fact that formalized, wide]y available applied per%ormance,tests were
not found in many public school content areas does not mean that APT is
notngeUl Rathér, performance measurement that does occur usually takes
~p]ace in an informal manner The potential for developing standard APT
materials for bublic school use of ‘the focus 1isted above 1s qreat It

S

.remains ha]]enge to those who develop measurement devices to provide

-,

APT for~yse by ¢
S

" problems and\ﬁggﬁfiuniq

~ -

~

tional practitioners. Angexam1nat1on of measurement

to APT shoufﬁ‘prov1de some quidance to this effort.

Measurement Problems ;ndkjéﬁuesfgn' ue to APT

N By idéntifying reSTism of stil

lus and/or-response as the unique

charecter1st1c of APT, we have narrowed our
.

’ problems dnd jssues.created by th1s reQu1rement

w

t first glance it is
tempting. ﬁé conclude that there are few measurement prob]ems and issues that

are un1qge to APT, buff further investigation squests othieriise..
atn l‘ NS 5
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[ ‘ ‘ Consider, first, the reliability of APT, Certainly we have the
tools to caiéu1$te reliabilities; depending on the form of APT being developed:
1. For simulation, gaming, and situational tests where mechanical
or paper and pencil responses are used, the KR-20, or, under

‘o " 7 : .
specific conditions, the alternative ways we have for calculating

@

- reliability on paper and pencil tests aretapgropriate.
. 2. For rating or rankind work products, interjudbe reliability, V
the coefficient of concordence, or nonéérame;pic tests we
have for ordinal data are sufficient. '
3. For process observation, the same techniques we héve”developed
for determining the reliability of thé pany \ \
clagsroom observation gchedules that exist are appropriate. i
1 vhat problems can exist? A listing of re]iébi]ity problems that are unique
'to APT includes:

»

1.5 Control over the testing environtgnt. As the realism of

‘APT 15 increased, a greater number &{\i;franeOUS variables
are introduced into the test.- Irrelevant, often random,

cues on the stimulus presentation will certainly affect
- x

the examineg*§<£3ifonse. Obstructions to the examinee

a - in giVind the resnonse he would normally give will also
it . affect his performance. Thus, tes;jﬁg under real conditions
\&\E$il;frequent1y lead to measurements with tow reliability.

2. Number of times one examinee may be'tested:‘gg; has been

3 - M - \'- .
gﬁzuggested (e.g., Gagne, 1962) that repgated measyrements

on an individual, where several tasks of the/sa
R A

Q O \ T

L
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\\ \Sonsideéing the cost of APTAjtime, facilitiesy e;sk, \ w
\ " logistics), often only one trial is possibﬂe.,'The’ » '

\ reliability of this one trie1 is usually 1ow.  h ' A ’
\\§ﬁ\ ~ _3. Problems with instrumentation. When hardwé;e {é,beipg ’:”

5’ ~ ~
used to record examinee responses, reliability is usually.
not a problef> However, when human recorders are used,

~ ' .

, : © observer variation can adversely affect the reiiabi]ity ' l
’ \\~\\ of the APT. Webb et al (1967) have addressed thi's problem \\i\\\‘%\\\\
~ . in detail. - . '
4. 6Eher variations ie testing conditions. Conditions in the | o
’ testing\envfronment as noted earlier, can affect the
" re11ab1]1ty\0f the measure. The standardization of APT
adm1n1strat1on\er improve the reliability of the tests,

but can also remove\rea11sm from the testing situation.

Y \\

Standardization of di ctions and administrationstime -

are two concerns that sh u]d be addressed. Fhey can also

affect the va11d1ty of, the\f st. Added to this brpb]em are

variations due to time of ddy morith, or year and psycho1dgica1 N

and physical state of thé eggm1 ee.. These too, affect the

re11ab111ty of the measurementq~a4¢hough much the same cou]d

be said aboui other tests as well. |

Another consi%eration’is the walidity ef APTL'?The,crdterﬁon_ )

Oa11d1ty‘of ‘APT 15 1mpertant if such te:zzxége to be used 1n draw1ng ’
conglusions, about one's. ab;]1ty to perform certa' va1ued tasks. Sm1th‘
(1975) prov1des a n1ce _discussion of the cr1ter1on prablem and his d1:cu on - fw




. .certainly applies to APT? Basically, the validity problems and issues
related to APT include: R .- . _f; \\

-1

g . 2.

‘This process has proven to be wuch more difficu]t in

‘~\Q§periences of people throughout.their schoo]jyearé,and‘
~ AN *
4 \ > . . ) . . K
betweeq\the ime they receive their secondary dipTomas

" and are ca \§poh to performtcertain valued tasks are

) {n developing APT materials for\hublic school use that

3

Identifjcation of the ultimate criterion task and
demonstratihg, empirt;a]]y, a relationship between o 2
performance on an APT and performance on the cr%terion
task. This is an easy- sound1ng undertak1ng that\has proven
to be quite difficult. Task analyses in the military,
various’OCCUpations,'and in the medical arts have proven. R

to be productive and form a basis for many APT materials _" \\\\\

(e.g., Osborn, 1975, and the many available HumRRO pub11cat1ons)

developing APT materials for public .school use,'especially v

when affective performance is of interest. The intervening

o

\\ oL \ -
powerfol. This problem is an important one  to be dealt with
do téﬁl us someth1ng about u1t1mate cr1ter1on performance ,
CQntrol over the tes§1ng énv1ronment The closer to reality

1+

APT -moves, thq h1qher the cr1ter1on validity.of the measure- v

‘ment. However, as I noted earlier, reliability 1s usua]ly .

-

1
Tower under rbql1st1c condqttons and as we know, the re11ab111ty , ‘1
M ~e

of the test does pTase\l1m1ts on-its criterion validity. As

we gain control over the tes 04 env1ronment the cr1ter1on




T

;&. - * “ N v
. thé APT is incyeased. This trade-offi presents a tough - .

f ” prob em to thg wishdng to develop APT for, pub]ic
! \

schoo1\use. There 1s no good answer to the quest1ons of

n\
v

va11d score$ This problem is related to the first

Vo

reliability problem djscussed ear11er Tt is difficult

\\.

// ' ta standardwze test stimuli -in many real-Tlife s1tuat1ons

and, hence, two d1ffere t exam1nees may actually be per-
|

forming differdnt tasks ithin the same APT. For example,

& '
hiqh score on an API .only , St

-

// -one examinee may receive

because-he undérgook the egsy enements of the tota]

/ : task performanée wh11e Teavy ng the d1ff1cu1t parts go. .

/, . Another examinee may receive\a low score because he under—

took the tough.parts first and failed. Standardization
-of testing cgnditions and scaking procedures presents a

T diffiCuﬁt.measurement'prob1en to those who wish’ to develop
’ : e \ - PR
. Tt APT for pub11c school use. RS

P

Two add1t1ona4 measurement prob]em areas in APﬁ ah@ the ngect1v1ty‘

I >

. of such measures and the genera11zab111ty of thegr reésujts. | Hhen hardware

- ’
.o ! ¢

is being used to record the performance o# an eﬁmn1nee objétt1v1ty presents
A

’ 11tt1e prob]em, Certa1n1y a1r11ne p11ot sxmu]ators that mechan1ca11y rfcord

PR y o

the responses of exmw1nees provide 11tt1e room to doubt the ob3e§%hv1ty of

o -
»

o
*




\\§b(ded scores, However, when ebs-rvations, réeﬁngs or rankings O%’pPoduQ£§:
or other human record1nq devices art used, the ohjectivity of the measurement
” is a problem worthy of cons1derat1on and safeguards against b1as need to. be
built into the data collection and sco ing procedure. ; év . L
Many of the comuents [ made eaylier about re]iabi]itx Zgé va11d1ty ’
‘prob]ems of APT“Féfate to the probTem-of :enéhelfzabi1ity of hesu1ts.' Stan—

dard'zat1on of“testing cond1t1ons, criterio va11d1ty, 1ntervent1on of -

twmes Becxuse these are 0rob1em area%\~1th APT one has to 1nc1ude ‘the

qenera]1zab1]'ty of APT scores as a orob]gh 1150 From genera11zab111ty A

representat1ve 0 the person S ab111ty to pexform Measurenent 11m1tat1ons . .o

Y -

of APT 11mJt yenerd izability. of scores oven further t "an the T.m1tatlons

of - mmerc1a11y available ‘achievement tests, “that Schoo] now use. . ' .

A 1lst1nq of. other measurement rel@ted considerations that’ may
s o\ L. -

'PT 1nclude cost d1ff1cuﬂty 0 app11cat1on

be vegdyded as problems in

and deve opment, and unava1]a ility of norms for test inte retation B

suspect okhers in the Symposium will be dﬂscuss1nq these congerns so I
leave it to them to elabordte. : ' - A

\ o . R |
qu11catlons for Research and Develqpment ' ' |

Is APT to be avoided in elepentary and .secondary educa jon because i :

‘ of these shortcomings? I don't,believe it should. In fact, I be\ieve there

ERIC - - 10 NG .
. ¢ - N ' . ' v \l ’ * 'l
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- to address thbse shortcom1nqs

. . together ih 1den11fy1nq tasks that are important in the1r

J’}o -

is a great.'amount of yet unrealized potential in APT for public school

use. @PT, to be sure, 1s just one smallipart of the entire testing | ) )
spectrum used in our school3. 1t is not a panacea for testing problems , \

N .
“ ~ \

in education nor is it a replacement”.for the many highty developed - o

/

technical tools now used. It is a way to get information about the

S

performance of4peop1e on-gerta1n valued tasks\\ At present this limited

of test1ng 1s undérdeve]oped and underused\}n education and 1 believe

l

uetive to examjne ways that we can address sque of the shortcom1ngs

-

Lo
\

the following research”and deveiopment steps

%

1 wSqu sugge
1. Curerulum and measurement spec1a11sts need to work \i

own right and those that are assoc1ated ‘with valued task

performahce in later ije The focus o

this 1nqu1ry
should be on identifying’ those tasks. that’ ar within the

——

LN { Stope of the pub11c school\\brx1cu]um
2. Lurr]oq]um'and measurement specialists need to work‘
- throughfa national association in task forces or funded
N k , projects to\deve1op standard APT's that can be made

- ~available to schools nationwide. Technical manuals, N

developed to meEt the AERA/APA/NCME Standards for Educationa1_ “\

. p } ‘ i
~and Psycho]ogica] Tests should be produced for these tests. I would

expect the measurenent prob]ems I have dlscussed to be

o addressed further by these prOJects . .-




-1 -

i &
3. Task analysis studies of valued adult performances
) -

need-to be undertaken and the resutfs linked to public . —

..

school curriculum. It is importazf that the elemental
' . ‘

. r ’ ,
. . ,//. tasks for later task performance/ re syste%atfca]]y covered
. R /

“in the school curriculum. , / ’ ’
4. Task analysis studies of va]ued perforn?nce expected when
. - students exit ‘the pub11c schoo]s need to be undertaken and A
the results linked to the K-12 curriculum sa, again, 1nstruc—-
tionr gn the elemental ‘tasks,is not 1eft to chance.‘ ‘
5. Although the criterion validity of an APT is its most
Admportant characteristic, t:ere is a need to e?amine methods
of controlling testing conditions in order,to ifprove the
, reliability of such measures,‘;hi1e‘at'the same time maintaining
h1gh criterion va11d1ty
6.: There is a need to systemat1ca11y study confound1ng factors
‘ \
~that affect APT oerfOrmance for each form of APT. A
taxonom1c descrapt1on of such factors wou1d lead us a long
way tqward improving the quality of APT materials.
7. There\is a need to develop a theoretixal foundation for
,AﬁT. Ways of c1assifying APT materials do?not exist,
undoubted]y BECause‘of a lack of theorétical structure.
Furthermore, it is uncdear what different forms of APT

measure (i.e., simulations, games, sjtuational tests, process

observations; work products). If they measure different

constructs, or the same construct, but at different levels

V0 ,
; o 12




’ . \ \-12-‘
of COMp1ex5ty, a tﬁeory should reflect this knowledge.
‘Researqh into the factorial complexity of APT forms would
also contribute to theary development,

8. There is a need %or\creativg development of newrfoarms

o . '*  of APT that may alleviate some of tﬁe measurement short-

o=

comings that have been discussed. Educational neasurement

Spec1a11§ts funded tb explore such cregtive,a]ternatives

o would contribute new knowledge that would have immediate
use for public school teéting. : :

App]ked Perfd}mance Testing has)great éppea1?%0r measuring tésk

performance in the public schools.  There is much worketo bé done to refine

"5 ' the concept and improve on our techniques. I believe the effort is worthwhile
v .
and expect to see comparatively great advances in APT in the nea¥ future.

. ”
™
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