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N T HOM TO.USE THIS MAUAL ‘-,
(\ . . - -
- 7his manual is intended {or ase by pnrsons mvoiv=d Jn t2 ing. ’!o.s
. will Tind this m@nyal gsefud i your work involves any phasc oA test
s“r.zcﬁm, test 2dminjstration, or. use of test resuits. Pihzthen you m
. im¥iyed with just a smail segment of fest constructicn and use-3soff as
‘ writing a few test items or helping administer parftrmence fests a )

fieid-staticn--or whether you swDervise an antwe test ccnsw.zc;io or
test aﬁmms‘ra‘aon process, you will find helpfyl guidance in dx'ls manua 1/

-

This manupal is a care:uﬂy rosearcnnd pmsmtatzon—o, what is known
. about Criterion-Referenced (CR) tesiing, written in 2 “how-to-do-it* 3
. z_xamples used in this manual to iliustrate points are drewn from the 2-
rience 6f Army test parsonnel working in 2 varjety.of Anzy—'simtions. ‘
. Although test construction and use reguirements differ in variods Army
facilities, this manual has_been tailored to be as ‘useful te you 2s possidie,

no_ matier what particular processes are used io develop and administér
L at your location. Conseguently, while this manual does present an gverail
procedure for geveloping and using Criterdon-Referenced Tests (CR7s), it is \ J
A

‘ not essential that you foliow all steps just as they are presenied here.
Rather, you can wuse this manual for guidance in perfonmng ‘particuiar steps
without wo‘i)atmg the overall way in which you develop tests. OF course, TN
v jf yor fojlow the.overall process oresented in this manual, you can be mre .
certaz at yo.: m'ﬂ dwelap tests tnat will measure what you want them o
meas * : -~ -
¥hile there are certain technicail questzons jnvolving CRT construction =~ _|
on which t,estmg _experts fail to agree, there is basic agreemept on many mjor
elements: 3o, if you are presently involved with test deve]op'&nt and use,
you %111, find in this manual guidelines that can I;a‘ip you in performing your
partitular testing g tasks, steer you around pr'ob‘iems, and help ensure that | .7
your tests work as well as passab?e.

- ” . A .
~ ’

< - The w'fpha:szs in this 1 is on tesf deve?opment. If you are mvo?red .
. ¢ only in the adpinistrationbf tests, you might want to read just Chapier & ;81
. which covers admmstpnn d scoring of tests. If you are invoived in

. oniy a small segment of 2n overall test eonstr:uct:on effort, or, if you h¥ve

.2 problen with 2 specific aspect of fest develophent, you may just wani to .

) consult the relevant section of fhis manual. Refer to the tab'ie of, contents N

‘. . ‘4g find the appropriate reading to aid you. - -
: « _w .. . - 2
S ’ B b ..

- ] " '1-1 - - 'J - : ”
- < 14 L e - - P - -
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s > § techpical R
. You w2y fird.son that ‘ara Bac 4 you. _ You can use
m A..ﬂpénﬂiii; \t?ns mma} for _ip(ﬁn s::cﬁ c2s28.

thn a]oss
ATt you are -am‘i jar m:n e test mnstmctmn processes cc’zaain-d
jn tHis mapual )-OJ By wish {0 use a checklist o g,.mi. ‘you in your test
-fs&va’lcm.\actavuzes. The Ch‘-*»:k‘r’;st for Constructing CRis contained in
- Appendix 4 of this manual will help Jou ensure that 217 Xteps ia the .‘.255»_
eonstmctwn process are covered adeq;xazeiy. .

-
-~ ~

if you ara concamaﬂ with assessmg CRis that hava a‘lrcaﬁj bz biiig,
/yza may-want s usé the Checklisk for Evaluating £27s o guide you in yolr
evaigatien. You may aiso,v:a:}f £g use this checkiist as a “auids for reviewing .
tests ysu build :mﬁr for'xa] tryout. This checklist 2pp23rs in Zppandix
B.. '

P
The following featurss he‘ip. meke this man:

easy to use: "'
- . B ! *

that chap ter. -

» a < -

® Pages 2re numbered ¥ithin cbaptcrs. : - -
® chaptar?have flowcharts wheh riecessary £0 show ‘-’na ;
* seguence of operations reguired for complieting C37 devel- - T
. cpment tasks. The Tiowcharts feld out so you can refer io -
* - them as you read the text. By ‘using these Tiowcharts, yau o
can sex just wn=re you are in the CR7 gevelgpment process.

® ¥ajor points are surrounded by boxes, apd other pn‘lnts - 7
are :den}:aﬁed by builets {‘) to mke them stand ou‘

TN

’ ‘}:xamp‘ies are highlighted- for easy reference. o T
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) - Ihe parpt 2 of this menaal I ,ofumvzd. g-.nd..nc_ cn %=~wns;m -

*__ 2bd zse of Cri tarzf‘n,-?ﬂrerercad Tests {CTs). d/}mhd‘b newcoders |\ j

5 to the field of testing. 2scause of heir advanw:és, C27s are receiriks :‘

.. ever-increasing application. You may alrebdy bs Anvolved with C7Ts, with-

4 | o7t realizing it, sxw there is sti1l some dis2gresment in terminmoiogy.

3 feor’ ~examie, m2ay 50 calizd "performance tests* ara acally (Xis. To_ *
CIE3r up 2ny confulicn, 1et us defipe Criterion-Beferenced testing {0 ... .-
“festing). A CRT measurss shat an ipdividel cea o or. ¥sows,, eampired i -

© wbat he must be 2bie to do or must kngw in crésr o successfully peramé .
. .,ta.;,ig _Basically, siat this wedns Is that 2n indiviual’s performrce is
¥ .10 {referenced to) some external criteria, or performance standards.
?b;%e standards are<derived from 2n an2lysis of wi*at is recuirgd ™ do a
particuiar task successiuily. ,a

-

Th= traditicnal approach io testing is caﬂed Iwm-?,e:‘g_rm,caﬂ testing
{%2 testing). In &R _testing, an indiwdual’ s performance 15 ThHpared
10 the perfcr—mcp of other jndividuals. for examle, any time~—yowr o3t .
, _ .is scored Yon a curve,® your performance is being compared to fhat of others.
- . "Suppose an individual %akes 2 NAT on his ability %o repz?!‘z-llz ten truck
transmssacn and scores at the 90th percentile. At besi, 213 this telis
you is that the individual can repair such a transmission better than 95
out of 10D other individuals who {ake the test. Tt does not vm you that . |
the indwaéna] can repair this transmission to spetific test standards-- . - v
fhat he c2n1 Tix it.fo that it will work aod bo‘id gp fog @ reasonabie period .
o time under rormal operating conditicns. . 4 C2T on the szme subject wouid
. tef{ you whether or not the individual could répajr the transmission to the
2pp riate stamards Scores from this £33 mght be recorded in terms of
“no-go.® A1l individuals who received a “go” {or a ®p2ss®) on the'
1d be able %o repair the 2-1/2 ton truck transmission to the test .
sta.,ﬂards. You would not necessarily know whether one, individual who oot 2
*go” did batter work than another who aiso got a “go,” but you would know" ©
tha,. both h’d 2nough knowledge and skil o repair s’gch transmissions.

in sany gases, you can't, tel a CRT fron a } 31:51 by Jooking at

the tat- “the jtems on both %ests might jook ‘sage. Both CRis and
: . "KRTs may haye multiple-choice items or 333—15-1:?3&-1:]&3& Jiems. 'bey , .
g both may usa, gz-m:]ated,pa.rfom.ancp neasures such as.. . Lol

- .
-

. *Tie. '.hn*to.:rmquat on t’he durmy’s 1eg - - e

: R Dsmnstr\%te proper bayemt pmcndunes using, the ‘ribber mock-up
. ., ¥-16 and bayonet :

. " oF ﬁanﬂs-on pérformance tzeasures such as : .

o vﬂisasszzbie_ihisweapeé“ _ _ ) -

"% Connect t‘.i-e cailirg parzy the called party using "s‘ta"’ndarﬂ y T

il ‘de‘id swftchbcard .. - . o -

A - - . o . o . -
i } 1-3




syrp:mns an:hca.e t"za«
ﬁmmstan“;ﬁ’

or sﬁﬁ-iypg jtems such as: .. 4 .

.érp.:‘o the ]evafam reguired Tor {iring 2 howitzer round
from point X to.spacified grid coordinates ;

 ®Replace the fzulty component on this radio chassis
Both types of tests.mey have paper-and-pencil perfommnce items. Fer
examiea: ’ . ’

® Piot the guickest route from point & fo poiat B on the
topographic map_suppijed. -
e — e

- — - v

. . Or actual performance tems. ?cr’éxa:r@?w

. ®Yey 2re2 dm:paé at 901’!:- & in the t=st range. Using tbo‘m'ap
aad megneé 1c compass provided, get to point B wi,.hin two hours.

»
MDY

So, 3o+kmg at a .,e:‘ will not nacessaniy £ei1 you whether or not it is
2 CAT. Jo éetermine i 2 test is a CRT, you nesd o Find ouf how it was
" developed, what it 3s used for, and how the score_ is mﬁﬂmretﬁﬂ. A test

s cﬁwnﬁn-m:emcod n" .

3

® The uest jtems aye based upon trammg objectives micl:r in
turn, were davoieped from permmnca sbjectives external 45
*  trzining. That is, the dnveiap'nant of the test can be .
- directly traced to 2 canszd.raﬂ‘ jon of the tasks which the

traines m‘ﬁ eventua‘ﬁ)ﬂ perfora on th= Job.

® The test is pmnamiy used for neasunm mastery. That- zs:
the test is designed 1o.determine whether or not the in-
dividual has mastered particular tasks. CRTs may aiso be
§ . . used <o assess ipstructional programs; that is, they zmay ,
) ,naip determine whether or not pmgrans do train mdamduais

-

iz tp achieve mastery. N L

B
"\ ® Scoring of the bas‘ js based upon absoiluté standmis such .
. as job oa'rzpotf:nce rather than upon miatwe s?zndapds such

- F ¢ 2s ciass standzhg. . L e
~ If 2 test mets,the'abave three criteria; it i€ cﬁtérion-i'gférenced;
. - T . ' ’
1-4
. ) ) .
- - - . ~ )

':'\ - .
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f CR gésting P wnpareﬂ£ 1R test \?&3.

Tigure 1-1 bresents : _
2 £2 testing c2n you kaow

> f , -
As\you c2a se2 from this ixbie,
whether 2n individual §s preparsd
ich individuals are rore grepa

~

. .CR TESTINS GowwEESTING 7

Peguires a careful a2falysis ¥ay b2 based on course cocnient

of skiils and knowledges taught or instructer's assumptions
needed for performing tasks .of what individusls nszd %0 kaow--i -~
on which individuals are to Task analytic data are not asces-
bz tested--Task analytic L. sarily considered

data provide the basis for
the construction of items ] ] T —

{ Test results indicate Test results indicate how weld
\:«fhetbex_' or rot an individ- 7] an jndividual Gofs {r how

2l jtah perform a task o ‘ much an individual knows) as
2eceptabie standards: compared o others who

N = ] ) have takén the test

-
.. -

Test rhsulis are most use- Test redults are most useful

{ ful for making absolute For wiking rélative decisions
| decisions, such as whether _sych as who knows more, who

{ or not 2 persor.is ready works more guickly, or class”

to perforn a particulay ' rank |

job task ’ - ’ - )

»

X -
- 4 -~ % .

Figuré 1-%, Comparison of CR ?es;ing )
..+ +  withKR Testing .- - .

- -
€

3 4;':
.~ * MHEN 70 USE CRTs  °

4 -

) B - - > » ”~ -
> You can develop and use CRTs for a yariety of purposes. The ¥ore- *
505 use of CRis is~to answer, the question “How well can the individua]
perfomm compared to how well he needs %o perform t9 accomplish a task?”
In other words, ydu should use a CRT whenever you.need to find out if an -
individual knows and can do what is reguired.in order to perforn the tasks

for which he is being trained.

<




a§ ‘v. N \ __“‘ \ h’&\ f*‘ %; j\
d_ B

m s you\l1 Kewe b; le to mest twb other eriteria, L
— ___,asi o gnm,.bmmﬁwwwn_ﬁﬂm\ N

. A&‘ Firs:, you'll haye to be 2bis& ip bave yoar test ilems on training .
. - ohiectives which ware do:vel zed from p=r*omrce obSectives .
- _external 1o -training. So, if, ¥ty can't pdint to exterral -
, . perforaance cbjectives {what %he individual should b2 2ble o
\da on ths job afiz trazmm}, you £2n't deveicp a2 (RT ‘hat will
~ -oa a wseful msa&,goh periormange. ) B . -

Yo S:-oond you*11 have 3 be 3blg to scpre the tés€ bn an absolute

. Jbasis.  IT the test won’t be scoreabie in this way—that is,
“§¥ you can't s,pcafy the minimum ?ecep":ab‘in standards for

adsquatg performance--then you won't be 2ble to build 2 A7,

v

L

}

: 4 properily consiructed CRT will allow you.fo classify a.h‘epecp!e who
. ;,ak. it mbo 'tws groups: .

. Mastoré—-..hose who you are rﬂasonabiy syre Tan do vmat they are

. tra?ﬂ“d YOT, ) . N } .
© < and T : s
—~ B 5
. hcn-rasters--those who you are reasonab‘iy sure canno.. aﬁaquata‘ly é
do. mhat M are traimed for. . : . ) i
. & 0 .
A C°T s, then, lets you: i Find out mether oF not an individual ’has mastnred g o
T2 task or skiil. . C e ) ‘ 1

£

. 1 you are interested ia firidmg out ¥ho éoes best, who does averag ‘4_ :
and who worst, gou should not use a CRT. In fact, whenever you want 3
to answer the question °How well does an individual do comparzd to others”
you should use a KRT instead of a CRT. NRTs are desa:med to produce Targe -
differences in the scores of pbop‘ie taking them, so they cin be used For ° -
! helping you find oﬁg: who does-bésat second best, third-best, etc. CRTS,
- “though, usualiy donlt produc!’ Jarge score differences--2i11 masters my gef
aust about the same SEcre--so they are not good for helping you put people

in the orﬂer of hgw ;}e‘!l ihey p compared to one anather. -
. cg‘fornm e ' I : ..
T Suppase you wén -to tesf P c'iass at the end.of training and name '

-
‘\f/'—

o - the twp top scorers/as fienor graduates

- ® Questiorr -ﬁau‘id you yant 73] gzve the c‘iass a €rRT or a ﬁ‘ﬂ’? )
. 1

- . - .
.. ., - 7
- LI ¥
7

v' - ’ g -
. . - 1~6.
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TR AT A
\ o\ b JZ i
- " £% i - )‘ ‘ .
N\ _if, o 3 €7 ass are misters—
mist of the i can dg what you have traikgd them\for.. Tut 10 peopis

in\your class.may cet the top score, so which two,do\you nime es henor
geaguates? On the other hand, if you give they a K77, \You will probabiy
find e ind:ﬁé.z'als who ¢learly score highﬂr Ee, tbn t of the people
in. the class. \ 2u}, with a KRY 211 you knox is tiqt th.seézii;@aam
best compared o the other peopie who tock the test. You naces
sarily know whether or not these two have mastered the tasks.. Just the
‘szme, you would have a clear basis for naming the two individials who
Scored highest on the KRY as honor _graduates. Sg, if you mast, name henor
graduates (gr select a few pzopile for pm'notwn or other sp==:”ia‘! hcmrs},
you w.ﬂdbobattgr off using a RRT. 2Buf i you want to fird cut who in
your c‘iass has maSterad the trammg, you had better use a {&i.

ﬁow, supppse you receive'a dzrectwe mdzcatmg that appmxzmteiy
five parcent of your ¢lass are to be identified as honor graduaies. Yeu

give Yhe £lass a CRT which has 2 cut-o point at the score of 70. Znyone
met the minimum acceptable standards
Eighty istthe top score pos-
° sible--it represemts perfect parfomanch on thn tasks tested. -

who scores 70 or above on the tesf h

on the tasks you'we trained them to p .

»

There are 100 peopie in your ciass anH thcy recewed the foﬂowing
"scores: ~

- - -
- - » "

Score |- —usber of peopte in class wag, get this score _
S teo -, o S 20 o
. - 9
7o © o S S
- | 78 » . €
u . P ‘,f’ F
s , 55” 5. R
74 ‘ . . 208 :
‘72 - T e s , o B
R N2 - T 5 . I BEIPTL
- ' . oooae0 0 T - 2R B
1 . D L . S PR A
. Figure 1-2. Sample Test Resylts -~ . - |~




. céo? Koz Py Yy has emsne in ymzr c]ass PIASSEC d’:e test,
t 2&@;\:&% of the claBs have achieyed perféct scored. Yhich seople
would designate 2s hopor gr.adnat..s“ You would .hav? to fisd S way
: er C’T scores tq id.ntaf%' five'p Rre t of your c‘iass as honor
-graduates) H A N oo }f«, ’

- Yo Sa-ou you need, ﬁo yse a &7, ) ¢ chopse among class
menbirs on the Pasis of yﬁﬁ'ca,n Qaﬂy say is
who can do wna‘é’trpy re s :

“1..

Screening Devices

»

ity Y AT

Another use of {RTs 5 as a screening device. I7 an individual

. needs to possess ‘certain entry behaviors before he starts an advanced
course, for example, you might want to give him a CRT before permitting

him to start ths course. In this case, the CRT would be based on objec-
tives for tasks that the individual sheu!d}:p abie to perfom bafore
bbgﬁnmg the course. A Jearner’s permit test, for example, is ofien

as a screening device in aufomobile driver licensing: %i¥ an
individual passes this test it means that he has the entry ‘ievel knowl-
edge--knowledge of state t;;a‘ﬁc Jaws--and can be conswen-d ready to
bogm hands-on driver ‘razmng. , ) \ K

You cap also use 2 CRT as-a screening device to see if the 1ndivzdua3
already koows how to perform some of the tasks. In some cases,’an-
individual may be abTe to do 2 job without taking a training tourse be-
cause he has had appropriate past experience, or was trained for something
similar. For cases like this, you might want to test this individual ab
the beginning of the course {or block of instruction; or sub course, or

specialty arez) with the, same CGRT you would give to tbe rest of the class

at the end of the course (or Biock of mstr'uctwn, etc.). If the in-, .

" . dividual achieves a mastery-lgvel score on the test, then ysu won't have

to waste resources or timé b puttmg him through so:nethmg that he can
a%ready do. - . i

.
1Y
-

biagnostic. A;ds ‘ ) o . '. -_\
{:RTS may also be useful as diagnostic dids. YBu caﬁ build a CRT so
bhat it shows just what objecfives an individual iseweak on (has not yet

mastered) and even what particular steps of a certain procedure he is
.unab‘ie to perform. A d1agnost1c CR\on dn‘n and cere:nonies for exatiple,
N ‘ - .. I




P AT |
show that an individual cannot correctly Bxecute “paradiTvest.® By
- . expmining that individsal's test score sheet,.you might Tind that he Tailed
‘pa@de_rjest because he did not hold his head -and eyes at the positich of
vatt‘enjé;en.. Remediation for this person becomes simple: You don't hive to
tea In;?-a‘ﬂ the steps of parade rest--his feet, arms and hands are in
thgicorndct positions--you only have to teach him to hoid his head and
at attention. OF course, this.is an overly simple exampie, but the

Yavw

A printiple holds true for much more complicated tasks, such 3s fiying.a
'] ’ - -

* helicopter, CoLN .

B
—
-
s
-

- - Eyaluation of Instruction - ' .

A final, major use of CRTs is to answer the guestion "Has my insbruc-
tional program taught what it is suppesed to teach?® That is, you can ™
use a CRT-to evaluate how good an instructional program is. ~If you have
designed an instructional- program to train people in specific tasks, you
can use a CRT to Find out how good the program is, as follows:

® First, y&u'ﬁnd an apprepriate group of people who cannot b the .
tasks--the \C/R} should show that they are non-masters-gn those

b %hea these people go thhough the instr:uctiorfa_! program.
é?t‘Qm with the CRT again.

- ¢

.

v

°\ ® Finally, you t&E
, If\ﬁhe jnstructional program is good, most should score as masiers

on the CRT after the_y‘ve had the progran.

o ~ . -

»

- -

" 5 . GVERVIEW OF CRT CONSTRUCTION PROCESS '

, There is no single corréct way to construcf.a CRT. The constructjon
process outlined in this seéction is designed to help you construct and |
_use CRTs that will be suitable for their intended appiications. follow- .
ing this process will help you cover 211 points necessary for an adeguate
‘test. However, your own imagination and ingenuity will be required {o
create workable tests. The process presented in this manual is designed
to be applicable to diverse types of testing needs and situatjons, regard-
less of subject matter.. Thus, you will need adeguate knowledge of the

subject matter or access’to stbject matter experts.

. Remezber, the CRT construction process presented here, is only one -
way of constructing and dsing CRis. There may be pther useful approaches
which you have been following. Consequentiy, regard the information pre-

Lgnteﬂ within the steps of this process as guidelines to a_id you, not as |

Yy




‘absolute doctrine. 17 the progsss cpnf cﬁs with yo.xr p gres, use
only those guide‘!mg;;mzch help you, If, ’cn the other hand, \you are
starting from scratch in the test de e‘iop:nent process, you wiﬂ find the
F C7 construction procedores pr&sented here to b2 2 simple and e caent
method for constructmg CRTs that wil] do the job. Here is a brigf outline
‘ of the major steps. for ccnsa.mctmg, gsieg and evaluating CRTs. Tbny wﬂ‘i
be descnbed in great.r detail in Chapters 2 through 7. \ <«
\
1. Assessmg Inputs £0 the CRT Deee‘lopment Frocess. In_this step 3>&u
assess the adeguacy of the Bbjectives that you m'ﬂ ﬁ in developing
CRis. Ipzdequate objectives mist b’a_revzsed or dzscﬂ.ﬁed. in as
- 'mg the adequacy of objectives, you will carefully ider their
main parts: ) 7

' Perfox:mances--ichat the ebJeciive reasires people 1o know and do.

e Conditions--the situ,ationé um\'ier which people’s p=r‘er'nance
wi-?l be eva?uated

. Sbandards--tho 1evel of erfomam:e which mdzcates sa zsfactor:y'
A achievement of {e ob;ectjve. : ..

L

2. Be’ve‘iomnq a Tgst Plan. Beforé Writing test ite-ns, _vou should p‘ian
. the test. In this step you develop 2 test plan by considering a

. number of fac‘.\mciudmg. .
. _® practical cohstraints--do factors ’Such as time and ranpower ‘ =
’ availabiisty, costs, etc. atfect the vay the test must

S be built? . , S
’ - <
. Item format--ar€ the 0 3ectwes best tested by written 1tens, T

: performince items, medqures of how a performance s done, T

meas of products u?tmg from perfor—xance, etc.? How .
- reahstap should the tept items be? _

.. ® Number o%‘ items--how mafyy items Should be made for edch o K
S " objective?- What kmds f conchtwns shouw the items —° L
- * include?- . . o o

*+ 3. Constructmg the Item Pool. [In this step you create the 1tems ca‘l‘led
For by your Zest plan. Whepever your test pfan calls for oné item, ~
you create two. 1In this you will create an item pool from which ~
the best items can be eleCted by tryout and review procedures. After
yoy have prepared afl-Zhe items for your item pool_, you assess ﬂ'le.. )
A e adequacy of gach 1tem considering, such factors as: |-

\

e Dcres it r.:atch the objective for ‘\dﬁch 1t was created?

- . ® Is it clear and unacbiguous?

- B - . >




L ! :
* s
. . ) -

) Lot T T ‘ .
N * . e Is it yeasonabiy eagy -tok?dm%nist.er ) - s
. - ‘- A -t > . .
- . |- - i . [
.? -® Is it at the appropriaie leve] of re2lism as, specitied in the
A .. test plan? - < ‘ . 3 -
' ")- P

in ;:.his step \you also prépare.iastmctions which £211 how each iign
is to he administered. In additiop, general instructiens for the
-«  iest as a wholé must also be developed. . -

s

4. Selecting Fimal Test Ifems. - In this step ypu try out the iiem pool and
obZain reviews Of fhe test items. Poor and redundant test items are
revised or discarded, 2s mecessary. You may 2iso have to creafe apd
try out new tems,- if the first tryout and reviews eliminate items
which leave gaps in” the test'plan. - - -

Y

5.  ‘kéministering anhd Scoring the Test. In this)step you craati—%zﬁe
g scoring standards and aaministraiive procedures for the tej“:.. You
*. develop and document standardized conditions. for test administration
so the test.car be administered and scored by others using your &
. documentation. . You also develop cut-off points for your test which
" tell yhat a2 passing.score on the test {or on each of &% objectives) .
-is. <L ¥ .

- >

k4
-

. Measuring Reliability and Yalidity. Tn this step evaiuate the °
e - Telizbilily of your test--that-is, you find out if /he test measures .
. Q@J\ e same fhing each.time it is given. You aiso e juate the validity

— your test--that.is, you determine whether or #5t it Is actuaiiy,
- measuring what it is supposed to measure. If ygur Zest has low -

R reliability or validity you must consider ways, ‘of improving the test.
- "’"‘-——’.' ) l"_’, -="‘.— " ; \. - s ’ ‘ > — .v’ ’ ) a
' . ESSENTIAL STEPS. = -

; Vhether or not you use the CRT construction process step-for-step as

L . described in the manual, you should be sure that the following essential

: points &re coyered in developing and using tests:- o, ooy

o Test items should be developed ‘to reflect ‘the attainment of

- . objectives, wihich in turn are developed from independent

— : analyses of the tasks. Test items should-measure thesper- -

formance specified {n the :objectives, under the appropriate .

conditicfis|.to the specified 5tandards. S L .
. . i

i

- - e-You should make sure thit your -test Ttems meet the practicai .
— - . constraints of ‘the training and testing situations, and that - -

~ you--try out your test items. Trying.out jtems is the only
- ‘certain wayof-finding. out which items work best. :.




-

. .'® You shouid review the results bf the tryout afd evaloate - -
the itams with peers, test evaiuation units and subject- =~ 7

matter lexperts. * : s
. You should provide iﬁpmpriate administratioé and scoring » . . .

procedures to be used with your £R7 io ensure that the
C/Ts will be administered and used in 2 uniform and
approprizte vay. . - . .. an /,_.,—

.
. -
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- ke el )
L puts Ww‘:’cmt profess are ca‘i‘iéd ob;echvés. ]
/;-ﬁ;w cﬁ?’é’%&}eﬁﬂ"ﬁ 0'535&3*15 that $€71 what people must 6o © -
~- sucoesSzﬁ 17 complete traioing cr,aazforszrt’a,m tasks. 1In this ¢hapter
© s wﬁ%»}aﬁmss éjfmw‘!s ﬁf’o’ﬁé tives. Next, we wijli

T - -'—-._}" . = . AL ~ » -
Ky -t . ey ”~ 119’/ . _ - 5/«,# - ——v - g » ~
'k;‘://y»‘-é‘-‘/—’-’//z: - < ,«‘ "“ ‘ * -

. ";ﬂ:aau T the threg main paris ¥Bith 2116035 yes should include. y Then

P we will se2 l;ﬁ'n fo assess th,ea%&za; vpf gpjectives. IF obgechyes are

£ ..,f; ina Jguat?f any tes‘; dexe‘laga&’?r!ﬁ“%em will bg ma@quate.

s JK;" -z ' /6:) - —:j . —'; .: - Lo T

N == e T

AT Ty LT Te Ls'ia:s &F ea.—::emes ' N

_,:’.&. < ‘,’(_*, & ‘-. ,..‘é-‘ -,--v‘i_ —~ Y

SO P v - ' D
Mpecs ‘)f,‘and the Qi’s w_ich are @ﬂop‘ed from them, ‘can be written e

at severi? different 1Stels of deta?¥ 15 important tg grasp what these <]
. 3gieis dre because they influente how o thsts are prepared 8nd used.  Under-
standing these levels-can‘aiso he.]p $ou gudge the ad'equacy bf the ob,;ec}.aves
“ " {fromwhich tests must ,L/‘ derivéd. -. ‘ y
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- Three basac 'ieve?s can be adentafied. ST L

]

e R Leve? ] refers to abjpczwes whzch are pr.epared on the basis of
T - doctyine and/or experience about ac‘ua[, meapingful units of work .
activity which occur i,operational emviromments. K number of = L — =
differgnt Iabe?s have en a@hed‘?to “such objectives mciudmg' T

£ - _ . ]

Jg;rb Peq*f‘amance Reguqrmnts (Jpas) R : )
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P . The exarct Jabels are 'not mportant. at is mportant is knomr{g S,
LW "y that Level 1 objectives, refer 1o mea T urifts of work activity . ,
. v performed under opevational canditions, and according to6 operafion= "]
- | a1 standards.” Tnst'is, Level 1 objectives tel} what mist be dofe = -
, o on the,job. - The ;obvtask ana‘lyst is principa‘l!y respor’rsihje for
.t such objectives. ) . - N




« ;- elevei 2 ok?.czzve; 2re essentiaily Deve? 1 'objectia;e,s rmm taye
bozn fodiTied Ly-ihe training systa'n by.the training émgram

designer so £hat tbay maich training ot apd safe*y reguire-

Ffj?' , %em.:s. Level 2 stiil refers io mesningfuiN\gnits of work ectivity.
. 3 aae"tw:f in this ca?ogary have been 3zboledy - ..,
) -» Training Cb,}actwes - g
] . . e Imomct.:onai ﬁb;eczwes. -~
B l e instructicnsl Goals ' -
. » Learning Chjectives .- . S
3 O 1er'mn=? ‘Trainoing Cbjectives - -
~ - This level describes work activities which can stand by themselves

2nd still be meaningful. ror examie, operating a muitimeter wouid

be a Level 2 cbjectavé j¥ the mmaoﬁ were ip teain assembly - -

1ine workers’ o perform guality “checks to make sure that muitimeters

are operating propzri ¥y before tﬂ"'y are packaged fpr shipment.

ﬁaﬁ.'ever, opcratmg a syitimeter is not pecessarily a meaningful

activity, apart from troubieshobtmg a maifuncticning elecirenic
. circuit. Cperation of a multimeter in thai case-would be gefined

-

. - .

The pmm is: Leve‘i 2 objactaves teil what a person must be ajajo

ti~dp- 5% the end oF fraining, not fnecessarily in an pperaiional”

- " eaviroment {on the Jobj.. ¥hile the training program designnr/ is
principally responsible for these objectives, test developars have

fmportant contributions to ke along_with job ‘task analysts and .

. - -unit cormanders. Jesting at this level is designed to scpeen oif.

! individuals who have not nassered the objective(s) of a particular
R 5 stageO’ ‘rammg. . : . - A o
- . elevel 3 absectwes refer to activities. (cc'wnent sK511s and knowi-
- edges) which are not directly useful by themselves. They are. |
. generated in an attempt tofmake trajning efficieot "and manageable.
Labe]s u‘sed at thzs Tevei mc’iude. . .
—é ' a i .. oinabhng Gb,aectwes ) . '._';' ,' . o P
i R 0361w]edges T o A -
: - : : . - .y -
. ' ' -sx’-ms " P LT el
;—_--; i , o;g,temedmte Obsectwes . . L . -',' B
- S e Learping Ela:z.nts (‘aentai phys‘ica‘!, mfomfaon, and
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THE THREE YAIN PARGS OF G?r‘.z'EﬁTI’YES

- * -

] 7 LY

.
aw

h 2

- Ba:ore oorbtmctim a C?J it is -r.ac.essam. o0 take a close 350k at
the objective{s) on which the €R7 is to be tased. ~ou must thoroughly

* chack each part of the cbanctwe. A properily a‘ntt.n objective, regard-
less of 1ével, should consist of the mﬂcmng thrae parts:

2

® Performance {7ask)
o Conditions.

s Standands - « . " -

£

- -

L

‘e
’

-

You are gmbab]y alrsady famiiiar mth Jhese parts of an ob3£-2:zwe,

-5:1‘ you @@y know then by other names. gure 2-1 shows some g7 the er

iabels by which the fin ;;arts of obsectwes -are zd..n‘aﬁ
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-

L~
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e
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) Cﬁnaitions;
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»

b
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Y

Smdards

.

" o Task4

» Action”’

- ® Skilis,

-

} OObaectWe '(so‘natmes'
- used as a lzbel for
per:for:rance cnl y)

— P

a.ndra‘ff‘iﬁ?d.s ) LT
- 8Subtask L LT

z- .t omz.es*

- >

) “o¥ch conditions
.. 7 .eEnviromefitt
»Jools and eqoips

-

knmdedges R
~

L 3
-

-

éaob'aids* '

- -

/

~r~——

'. . o‘i’raining standard

- -

«?®

*¥orking” cenditions* °

.

eCiterion {p_‘i;raﬁ

cri teﬁ’a)

oaob standanis

o?a.ss'/raﬂ standatds _'

1Y epo-mH sé_an@rds

o)‘a;,ema’is reqmred*

N
- -

"Thse are specaﬁed kmds of conditaons, all of-which Jois] ﬁa

make up ccndzttons as whole. .

£

. - Figyre 2-1-
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let ummadw ear:h of these main paris sa;»:ra‘sh' }\‘:iar this w2
. will ‘imk i examples o h:m divige ob.;actwa; mw Their thres ;:ar;.s.

Performance N e

P - .

b 4 - _'
_tvery cbiective should siate precisply Whati the individual must ds.
The staiement of parformance.mssi be clear ensugh For that performance fo
.- b2 trainzd and tested. Examples of performances siaied in cbjectives gr=.
€ - . -

Py

o Clinb the ieleghone pole - -7 -

* Disassembie-an ¥-15 rifle :

. - - ’ - .
s State the comditions Yor which 2 tourniguet should be applied ¥
ttamyﬂagé th2 helmet, . , g . o
"s Add two Tive-digit rm‘bsrs . .0 .

’N

Note that every statement of panomance m_q‘iuée: an atzmn verb. This
vary uszzaiiy is the key %o the p=namanc.. ¢ tells what mus¢ be done.
For exanple, in the statement o performante “S»azao the condat ns for

which a tourniguet shouid bd applied,” the action verd is *state.® You
can tesi’ the studeni’s ability to siate these conditions. ,S.f’ppose that
statenent of performance had read “Appreciate the conditions for which g

» [ iourniguet should be apphw wguld you know what io test? How would

~ you know when a student "apprefiates™ the conditions?

2
.

-

. Sometimes, though, ihe action warb is’ not the key o) thb parror"ance
(1] he t¥ainsd and fested. It may be oni; the indicator of the performance.
Any“time that you can‘'t point io the performance iiself, the action verb -
_should, spoca. 'y the appropriaie indicafor of that p.rfar'aance. For exampl
consider the statement of*performance "Add two nvn-dzgzt numbers.” It
is clear that the performance called For is “addiag.” Zui how do yoo know
when somepne sutcessfully adds two numbers? bemusiy, an ipdicator must
be supplied,.sinte you can't observe the act of aédang. So you wapld )
attach'ag indicater to the statement of performante; i.e., “Add two Tive-
digit numbers and write the answer in_ the space below.” liote that aTthough
“write. . . is the observable action, the main intent of the performance
is adﬂmg, not writing. I7 thg Statement of performance calis for,an
action {has a main intent) that is not directly obseryable, an “appropriate
indicator must be added. We will discuss min int S and indicators fur-
t&er m the next sectwn, "}Le,sessmg the. Adaquacy of ﬁbaectwes.

- - e -» “
. -t .?’.’4'. - . . - >

-

[}




Tonditions ' : : : , -
N - - - R :

. " Every 6bjective shoald inclide 2 statement of the coaditions under
. which §he paricrmanace must be Camnstrated. S.r..h statements should
: jrdicate: . - '
- - . einat the ‘studant has to work witH--what he is aliowed
- 0 wse izools, reference materials, etc.)

: ,‘ O’ba emrimm:e:xta} circumstances urler waich the parior-
g - Woance rust be.demonstraied (nighttime conditions, class- -
E > T “room cm:htams, etc.) - o .

- 2 e ihat the stadent msi work on--his stariing goiats {the
. “givens®——e.g., given a Mark 11 chassis. . .} -

e fny liwitations, special instmr:ticns, etc.

2

© 1t is very imperiant for.an ob’g.ctw» to s;u.r.iry aii cenéatmns,auhzdn
may aifect perfermance. Without statemenis of thsse cond:tzons, you can’t
be sur2 of just what io uaan or to test, Supppse, for examie,.that an
objective stated "Bz able %o disassembie a.nd reassemble an ¥-50 machins,
gun.t You, thz foot soldier, rezd the objective, receive trainming, 2ad
are ready to be tested. Your drill s¥rgeani ifakes you into 2 windowless
room, closes the door, hands you the maching gun, ;,ums off the izghts
“znd says "Ckay, dzsassenble and r-aasse.nb‘ie “£his wezpon.”

-~

You say, “Bui Sergesant, the cbjectivg didn't say anything abouf domg
it in the dark.” He answers, “Thisis g corbat waapon and you gight have
to use it anytime--might or day. I mon't 2dways be around £o turn the
. lights on for you.“ T - P

-

./ . - -

Sp, '§F conditions aren‘t §p§c«$’5 &d, the student-won*t know exactly
. what he needs to learn %o do/f'u}d’, as 3 test developer, you won't know
) just what it §s you should #st. .If you read the preceding objective, -
what conditions would you test gnéer? Bzy? Hight? Classroom? Rain?
. You wouid have to make an educatad guess because you really wouldn't know.

LT ,I"l

Le- Gftan perfomance musi be demonstrated under multiple conditions.
These must be spacified. For example, if 2 student must learn ip navigate
through many different types of terrain, the cbjective should siate each
of the terrain copditions -through which the student will kave to find his
way. Sometimes. performance st be, demonstrated umier any of Several con-
ditions. In such cases, ‘the statement of conditicns in the cbjective =
should make clear that the peniamance reed be demonstrated under only one”
..of the cénditions. For example, 2n objective requiring a trajnee to deter-
mine the coordinates ¢f ¢ gnd on a sep may siafe "The tramee Ry do this

.

S 1rdoorsnrnutdoars. o _ o -
D 25 , B R
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-

?"‘*'ha mﬁmnf:g statements represent some example conditions {siatements
of cmﬂatwns ars Gnderlined):

. ®&iven the volume of 2 s::‘zam 2rd the appropriste formida, compuie .

_ a=mame?2ro~._b=sah= % - - . .
- - ‘, » » - .

s {ross a2 s%:an"ard cbsizcie course, in ‘h= rain : -

ok

List the ma.:rr components of 2 Jezp clutch and their ,%ar: mmbers,
using the re~e:ence zran:ai provided. s -

'Et.picce the tramtisior cm this circuit doard withost ca.zsz-m heai
damage ‘hﬂoaigace:r‘ crystal dioZe.

Standapds T ;

tach cbg«ac‘ive should specify the standard {criterion) by which <.
periormance zs evaiuaged. '

= -
c

in other words, every obaectwn shouid indicate how el or how

'q.nckiy {or be..h} a periormance must b2 done. As is the case for state-

ments of periormance and condatwns, standards, too, must be cliearily stated |
in the objective or you wen't know how o frain or test. For exampie,.
suppose an cbjective only Stated "Be abie io0 Yype reasonably accurately

using an eleciric typewriter under standard office cohditions.™ Lacking
standards for speed and accuracy, hpw 25t would you frain people o Twpe

in crder fo satis?y the objective? How fast would they have to type &0

_pass a LRI? Obviously, the o¥jective is jacking a clear statement of

standards ("reasomably Zccurately” doesn’i really tell you amything). A
compiete objertive might read "Using 2n electric typewriter ip standard

office conditions, b2 abie to type 50 words per mipuie corrected Tor .
accurzcy (one word per minute subiracted for each mistake).® Working .
from such 2n ob;ective you would kaow what ‘standards to shost for in training
and the 3eve} of performance a perstn has to demonstrate on 2 test. | .

t

There are szx speca“u: typ&s of standards t!"at can be stated. in objec- /
tives to indicate how well (guality) or how quickly {tjme) & performance
mst bz done or-a product completed. Figure 2-2 describes these types of
standards. “An eb:;ectw:é should specify at 1east ope of the six types of
standards ‘in order to be corplete. 0ffen an objective will combine sev- ..
eral types of sandards, for exampie, one of quahqﬁnd one of times
sp,eaﬁcatwns. I -

' 31 . @*/‘ -
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-1 Standird Fpeof T Sxampte (Statenert of -
] Pefers to: . St.’.nﬂzr:l a Standard Orderiined)
i- Q?:a‘ﬁt;» Stz:n;}zrﬂ o:era%im srocsdre— | “Siven 2 m2p with forverd ghbser-
- - mente MIST FATCH 3 Spec- | vers zod eneny 4roo) positios
1“1@ SOP. This stzndard spec- { marked, the Grzines pust issfﬁa
. ifies ¥t 2 petformance be "cﬁ!-for—fire using the oroper )
. Tete—aii par‘.:scfm‘or— sequence 25 Soecified ih-the
%, d:mﬁ'T' n seguence i irtiliery %2075 ﬂzm:mk.‘ .
4 Zero error—parformance mst 'i’hemine»ﬁﬁsstﬁpqxaﬂmt
H .}
R | amlsted to 1002 sccmracy’ { 01 & M-IT2 Howitzer gudrant it 3
- {or prodact must be made o 2 specified mil. He must set - 2
i exzctly right. it at the siact mii {For mamie 7
’ ‘ 3E5) e 3s told —1if the Zrattiee - 1
is off &y one &ii, ‘P doss mt ]
meet the’ standard. 2
Q:xafity 1 Mioimm accestable jevel— *Using a standerd oral thermometer, 4
performance mist meet 2 spec- ta‘keapatimtstmp-ratzzreand o
$Fied minimum acceptable level” | record it, to the hserest tws-tenths
(or product must meet spnc!ﬁa of 2 dezres T— The minimum 2ccepteble
. toleranges), - standard here is ths-nesrest Hwo~—-—
: . Zecths a,f a M@D migarest’
-~ tenth?”
13 § Sublective gaiity *2e 2518 to J2nd2 U’-HS b-ﬁ::o;:ter
Quiity | mast 2chieve CEriain ¢ er- | with power off gsimg zuto-rotation,.
.} istics which are measured go21- | 2nd meking 2 soft iamdim from 1,000
. _ itztively (or phoduct must feetT-The »soft -}
~ o 1 certain subjective chiracter- Tending™ is griitative. Dlre mst bei
| istics—for examie, boots must § used to define standards of suzbjec-
have a bright shine}. {1 tive q:xa‘ﬁtyzs precisely as pessibie;
. so that 1w obserrvers would agree 'In
B . ) most cases. )
. Timet | Time requirements—performance ["Correctly mitiply p2irs of fiye- T
. mist be done at 2 certain min- }digit nombers using 2 desk-topraai= |
“imum speed. " { culator. Th# trainee must be 2b1e o
get the correct answer for at ‘iast
: 3 . 10 such multiplications Her .
R + It is important for this traines to
_ be able 1o miltiply quickly using 'this :
. ] calcaolator, hence the fime requires’ ¥
’ . - ment. ﬁorﬂs-per-maute is 2 simﬁa?
T : .. | requirement for typists. .. 3]
Time Production rate--performance *A three-mn wire team sboﬂ}a be ab]e
. mst yie'i&a certain daily or 1o 1ay ard-splice fin 1hree xiles of
monthly output. (Products must | wire day over- y
be comp'ieted‘zt 2 certain rate.)] cujt terrain, connecting it Jeast
T - three different Jocations ™<-Hers the i
« amount of wire 72id .per day, rather |
T . than 2’ cert2in minimm speed ‘Is wiat
. 4 “ris-imporianf. . . e
ﬁgm 22, Six Types of smdm(s ] o
" 2-7_ ) ’ -
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- Devirating Gbjectives into Their Three Parts

R ; - 2’

. . .7 1t is a relatively easy matter to segarate an objective into ztsthree

Tpaits.. Let’s losk at a covple of exampies 'of doing thig-

- = . . ]
. : . NERE SN

L conatdar this ob;ectzva-, “given a map mth wo pamts cmc]ed and a

" . protractor, be able to measure ihe grid azimuth From point A Yo point B
_and staze the correci answer, (within % 2 degrees) in 120 seconds gp Tess.® .

..« dere is how yow would divide ‘J:Z:ao sbjective inio its three parts: o

"

-

o?er;cr'ancem ﬁmﬂgarfagnanc. is cailed for: "Ba'atgg abie to m=asure” ~ -
: grid azim te that measuring azimuths is the myin intent
.« i the cbjectwe, while stating the azimuth is the ing%gbor of

the performance. You wou ve no doubt about the traipee’s ability
: s to state something; what youy want o know is if be can correctly
- — -—messupe grid azinuths (but you'lt only know this if he measures
it, then states it.) _ Gther indicators mighf Jrictude writing the _ ]
grid azimuth, checking the correct answer cn a mitipie choice
hst of five a!tematwes, etg. .

-

" e Conditions. . The conditions stated im thi objective are "givens, *” .
that is, the map with two points circled and a protractor. imrir- i
rommentz] conditions are mot important, so they are not stated. 3 ’

You could assume that the trainee would fiave to be able to perform’ K

this task under any erdinary conditions--indoors or outdoors, in .s.

bright light or relatwe]y dimtight, etc. - - e e
e Standards. Twp standards are stated in this obsectwe. First, )

- the trainee must siate the correct grid azimuth within I 2 degrees. .
. .. This is a “minimm a2cceptabie level”™ standard. Secénd, the frainet . | .
- must -perform the task within 2 minutes. 'ﬁus ijs 2 “tima reqmre-,-- it .

- ment" standard. - . _ . T

| - » . T . - : .

<Jow consider this obaective- "Usmg an ﬁ543 x¥recker a.nd arr -6 siing,
the wracker operator trainee will be abie to operate the hoist as dzrecteg

_ . .in unpackagjng the Hopesi John ¥arhezd section following the seguence . i
- specified in ¥ 9-3349-282—]2. Performance m‘ﬂ occur on an _putdoor, fiat,

hard surface. oo~ - - . P e

. -
f s 4 . - . e - S

.. , ) - ] o
: Dvn&mg tbis ob3¢ct1ve into its parts- . ) -

5 ) » ,
.opP nce. ,Operaﬁng the hoist. Here the min mtent of the .
objective carf'be dzrect]y observed arid needs no indicator. S

o

e Conditions. A/ There are: severa'l conditions stated throughout this ,

- - objective; fonditions are not clustered in one part of the objec-. .

- - tive, First the equipment to bée used is specified... Second, the- C -
zaterial tb be operated on {the warhead) js specified. Third, the :

. enviromental conditions are des¢ribed. And finally, special in- . e

L stmctmns are ‘iz:phed' the trainee will be directed in Tﬂs o

-

} - ‘ L e, 2-8 - . ‘
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v/ he is to work on, envirommental cfrctmstames',’ and limitations

[ e L. CE - - -

»

~-. _ . - . ) . 4,

- éperation of the hoist. $o, in this objective, all four types of
condition statements (what student has availabie to work with, wmt

- special ‘dgstructions) are used. ¢ . /
- < ————+Srapdards} In this objecfive, the standard is.of the staxfard

. ] _ eperating procedure iype. Inoider £9 satisfy the cbjegfive, the

—~  test items, an qbjective must contain explicit statements performance,

QO

- . Moo N :

trainee mist follow the sequehce specified in the app priate tech-

nical zanual for the Honest Johp Rocket Systen. 431% steps in the
sequence must be completad. Mo time standard 3s-Suggested in the
objective, but you could infer that the fask must be performed
within reaspnabie time limits. : -

»

N ~ -

As you have seen chjectives may or may not be “neatly 'péckaggg." That

'is, you may have o dig a little to find the performance required and to _
organize the conditions and standards that apply, and express, them in terms
- of performarces which can be observed. To be suitable for uge in developing

conditions and standards. If it doesn'_t, it won't be much help to you.

dust having the esséﬁii'a? “three partss however, doetn

LA

it 2&£mxatirz°i"!y "

'irake an bgectiwe suitable for test development purposed. Objectives can -

have 211 thiee parts and stili be inadeguate. - L

v . . " ASSESSIRG THE ADEQUACY OF THE DEJECTIVES

* " There araﬁfiAﬂ'éjcr.che&Ks that you should make 4n assessing the
~adequacy of objectives. These <hecks will be facilitated by working from
your 1ist of objectives broken cown into their three parts {performances,

conditions and standards), "The chetks inclide determining that: .

& Each objective covers a single task, and is not a combination .
of tasks. ~ R ) R ) £

o The main intents of cbjectives are cléar.. - = *-

- -

;Ferférmnceu indicators are simple, d:ii‘é;t, -and par% of
- whatthe trainess canstready dos T LT
o Perfoiiances, conditiogs-and s ndards. are specified in '

‘e

_precise, operational terms. -

' - Fiqure 2-3, 2 foldout at the end of thi chaptér, shows the Seuence
- of operations for Checking the adequacy of yghr objéctives, ¥e il dis-.
cuss each €ype of check separately. Please jold.out Figure 2-3 at this
. ﬁ]é.v - . .- . . ) R ] . .t

- . i 4 - - .
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:" .- 1opking” at Fzg:zre 2—3, you can sea “that iF any ob,}ectwe gaven as . :

... input to the CRT devpicopment process is lacking one or more of its main -

ST parts--performance, conditions or standards--you cannol begin to assess its

adeguacy. Instead, you musi send such incomplete cbjectives back through

. channels 2nd request ciarification. If you think you can Fill ia the

.~ 7. missing parts of syth ebjectives, you may do so, but send them back for :
" approvai. ¥hen you have received clar$fication from the originators of - P
_ the obaect:ve(s), you can bagm %0 assess iheir aﬂngaacy. . ) .

it is importaht that the objectives you use 1o deve’icp a test are
unitary--that each covers one task only. 1t is much more difficuit to
write test items for conpound objectives--those covering more than one
_task. Figure 2-3 shows that if your-objectives each gover only one task,
you can proceed to the nexf Step of assessing their adeguacy. However,
.any compound objectives must first be broken dmm into anifary obaectwes
befgre pmceedang. ) . -]

«
. - -
h . -

To check that ob3ectwes are unitary, you should exanine the parts .. .

" that describé the performance. (Remember, this may be. 3abe3ed as "task,” .

"action,” etc.). So, looking at the performances calied for in your nb;ec- .

_ twes, ask yourself the m‘ﬁomng guestions: : L ‘]

- SR » Does. each obsectzve caﬂ for perfémaqceson Just one task" o emeegei

S ” Y . - - -

., ¢ =Are aill tasks mdependent‘i That is, successfu! perfomance

- on one gbjective does pot requzre successful perfomance on .

- -

-eaprecedmgon ’ ) . e ' - f'_"

S 1f your answer o efther question is 2 defzmte “10,% your objectives .
) are probably not unitary, and need io be broken down into unitary ones.. Do -
- this by carefully s,ubdw:dmg them as_appropriate. Be sure.io seek veri-
" . fication, though, by Submitting your last' of umi:ary ebaectwes thmugh . ]
= channeisto thezr ongmator‘ — ] —— E e
2R Ranember, when subdzsnding compaund ob3ec£1xes mto umtary ones, ai1 * T ;
that is broken down is the "task’ (perfomauce? part of the compound objec- o

~..  %ive, Fach umtary obj will mc]ude the same cqhdztions d standards . &
. as smfaed in ron Wlm:h it nas deriveiﬂ & - 3

. 77 ] Let's 1ook at a coup'le of exanp‘i&s. Fzrst, here ane the perfomance x==

parts of three obaectives, each of which ap ) be unmry.

— - .~ - .-

rm activities for: mintenance of gae SP Howitzer . . .

fied in the operaﬁons -and nﬁntenan{:emnua]. ee L F

-

e 8= T

s
*
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-

. . - - . - . -
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2. ?e_rfcm the appropriate ba?sre{_ﬁring i’éties for the

SPHMQE}' 35 SPECiﬁEd. PR £ -

' 3. Parfdrm the necessary before-cperStion service activities
on the SP Howitzer as specified. . .

d -

Hote that sach of 'these ghjectives covers a single, separate task:’ '
{1) maintenance task, {2} set-up task, and {3) service task. Each task
is relatively independent of the others. Conseguently, there is no oeed
-tb break these objectives down any furthér. )
How consider the following objectives which read in part:
- 1. Treat for ghock. . . . i
< 2. Treat for nerve gas imhalation. . . o -
3.” Administer mbuth to mouth resyscitation. . . -
4. Control, artegial b]gedi;g; b .
. 5. @Give first aid for burns; chest woungs; abdominal woundss '
- head, face, and neck wounds; and -open arm and open leg
. fractures. . .\ -~ o ) s

6. .Correctly apply _tourr;:iquet and construct a hasty litter.

ﬁote'th.at objectives five aQ-J six call for performance on several different
tasks, while the other ohjectives concern single tasks. 1In addition, there
is a 1ot of overlap--lack of independence--among objectives: For example,
conirolling arterial bleeding i5 a part of what must be dode in objective

»

: five, while treat‘ing for shock is probably comwori to all objectives. . . . =

T, 1f one were to Airynto' ke the above six objectives ﬁnitary, it might . - 7
“be done as follows: - ’ I~ T PR - . o
1. Treat for nerve gas _inhé"l:%ﬁon. e o o
2. Give first aid forburns. .« - - - . N
3. Give first aid for chest wounds. . . - e
3. Give firstaid for cbdominal wounds, :.. . . . T

5. Give firét aid for head, face and neck wounds. . . 4 é -

- [ LS. 5 ¥ ) ) o - - .l'
T ,5’6. Treat opey arm-2nd open leg fractures (bleeding cannot T -
be controlied’ By direct pressure, digital pressure™to . -
" - . pressure points, or elevation). - . e

D . I “-38 - - - . :
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7. Construct 2 hasty Iitter.
8. Adtinister msuth-to-mouth resnsciﬁtifan., - - -

Now the cbjettives are more nearly inde ent and .cover separate, singls
tasks. HNote that app‘iyiﬂgea tournigest is incorporated in objective six--
it is not really a separade task; it is a normal part of treating compound
fractures where blood flow cannist be otherwise controlled. Aiso note that
objectives Tive and six may each seen %o cover'several tasks. - They really
do not: first.zid for head, face, and neck wounds 3s one task--procedures

. don’t differ. The procedures for treating open arm and open Jeg dractures
are aiso the same.- 411 tasks coyered in the original six objectiVes are
now covered in a unitary Tashion by the eight new objectives. MNo per-
formances have been changed--onily bro down into unitary performarces.
The copditions and stapdards for each sbjective will remin ths same.

»
.

Checking for Clarity of Main Intents

The next check is to ensure that the main infent of the objective is
clear. 7o do this; Jook at your performance statement for the objective.

A
-

Then ask” yourself: . , o s
" <7 e"Does the performance statement call for that performance which . : .
: " . demonstrates the objective?® ST Tee :

I you can answer this question affirmatively, the min intent of your
objective. is clear. If your answer is “no,* perhaps the- performance.called
for misses the main intent .of the objective, or possibly does nst provide
“directly observable performance. In either case, you should make sure that
the main intent:itself is clear and is defined operdtionally. "

Here are some examples of performance statements in which the main
intent is a clearly specified, directly observabie performance.
4 ) ) 2 : '

., . L4

*“Cross a Wire obstacle. : .” The performnce called for is crossing
" - awire obstacle and that js the main intent. Crossing the wire
- can be directly obskrved. o~ : -

- - ’

¢ “Unlockthe security container. . .° Unlocking is difeE:ﬁy obser-
vable, and the objective's main jntent is that a person be %I?e

- - to an the contdiner. v

. . .
- . ' - .
. s ) _ - :
-, i B . ;7-. - . -2
— -, ; . -
> - . - %
B . . .
. . . i
.
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" _know the .purpase of the objective.l-Are you supposed to find out if an

- Clear. 1nd1cators but with zmc]ear main intents. -

Cif 3 person tries to treat a compound fracture like a szmp‘iwne? You

L - - - - . L

Hnre is an exa:rple of a perfomance statenent in which the main jntent
i5 clear but the periormance talied rer is an mdacator.

-

e “Circle ths picfzme of the’proper. sheax:s to use for c&tt‘mg
2, curved hna in sheet metal. . . - B

M 1

Circling the pzcture is the periormance calied fcr, but certainty not the

. maip intent of the objective. The main intent is clear, though—knowing
which type of shears fo use for the task. Jf the objective wanted the
. individual to know which type of shears to izse and how to_use them, 1t

n

might haye been stated as foliows: °
o "Given Tive d:‘rerant types of shaars, se'lect the pmper
shears and cut a curved 1ine in the piece of sheet metal.®
In this case the main intent of the perforgnance is cutting
a ngurved line with the appropriate shears;' there is no
i lcator ‘-

[
LY

" The fo]lomag are examp]es of perrormance statements m v{hach the mzin
mtent—as unclear and no mdzcatar is pmvzdod° ¢

- » "Be aware of'techmques fcr settmg-vp—a-dmp zone.- . .

<

- - ,,,,1-; . -
“Sein§ 2ware® of smethmg is vague and azrbzguous. Hou could a tramee
show that he §s "aware®? ¥hat action®ds called for? Does the ohjective

want the person to be able to sef up a. drop zone, or supervise setting up,. ,

or teach how to set up a drop zone? You can't tell from the performarice
statement because the main intept is unclear. Also note that there is no

mdzcator provaded which wou'id tell you how to measure “being aware.

. "Demonstrate an understagdmg of the dafferences between : ‘——

treating a simple frad:ur,e and a .compound fracture. P
As in the preceding exampie, t&-ﬁ»‘m intent is unclear; you don’t feaﬂy
individual can treat both fypes of fracture, or are you supposed to see
can't tell. Also there is no indicator to help you figure éut how you

are suppesed measure the “demonsiration of an understanding.™ So you
really don’t have any idea of what perfomance is called for, though at

f_‘xrs‘é g‘lance the. statement may have appeared to ac;tuaﬂy state a performance.

- -

nga'Hy-,— let's look at some examp]es of gerfomance sta€ements with
, £ - 7

It is importanf £o-know what the main intent is; eveh when ibere

is a clear indicator, otherwise_you can't know whether the indicator

is really acteptab]e because you don't know uhat 1t is supposed to
1ndicate. - _ .

P X

. - - .2
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Consider this example: S - - o

e“Place a check mark be';zde the part numbers of the parts needed
to0. replace the brush assesnbhes on the 45 KM gsnarator. e .

" Note that the indicator is per*ecﬂy ci&ar but that the main mt.nt is not

readily apparani The main intent could jnciude any of the following:
" eBe able to select the correct parts for replacing generabor brushes.
s Be ab]e to oorrbcﬂy read and m»er;z‘ret a list of par’t numbnrs

< -
7 N

* 2o able to fill out a rez;uest for repiacemen‘ parts

o Bs ab?e to sort parts needed for one repazr task from parts needed
for another repair tasx.

Sc you really don't know what the indicator is :upposed to indicate.

iook at this exampie.

“Bemnstrate ar understanding of good braefmg skills by ’hs‘mg
- ~ the three main parts of 2 bnefzng. .
Here the indicafor is c]ear, it calis for an obs_ervatile act—-]ist‘!ng. And
it might sound 1ike the main intent is c‘iear. But §s it really? Does .
®listing the three main parts. of a briefing” demonstrate an understanding
of good brzefmg skills? Listing the main parts of a briefing only indicates
an individual’s knowledge of such parts, not his ability to conduct,a ~

4 . successful br;eﬁn,g nor even to recognize whether a partzcular bneﬁng

- by a different indicator.

" calls, for a

js organized in three parts. Although the matn intent is siated, it is

"not clear. In any case, the indicator doesn’teven Seem o be in the same

ballpark. T7he point is that you don’t really.know what the main intent ]
is, and the jndicator doesn‘t give you any help in interpreting it. Maybe
the indicator is the performance. that the person who wrote the objective
wants measured and the main intent was just poorly stated. Or perhaps

the indicator is poor and the main in ent shou]d be c'lanﬁed and suapor‘ted

: 3
L d

n suma;:y, the perfomancc/e statements for any obJecﬁves from whlch
you have evelop a test must contain clear srin intents. If the intent
riormance that is not directly. observab'ie, an appropriate i
indfmtor mus be provided. Hhen you cannot be sure what the main intent
of an objective‘ s, it must be re\nsed c]anﬁed *and—ap}roved before you

] .
3 . - .-
. :
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Eés,lring That Periormance Indicatersdre Simple, S o

~Direct, and Part of the Trainess® Reuertone . R

of .Behavior - . L s : . *

- - ’ . Pl -
. . ;7 - c_i
-
» - - - A

Figure 2-3 shows that if ﬂza main intent bf the objective is clear,

‘ you mist next ask whether it is overt or covert. An overt main inient is
¢ne which' §s ebservable and measurabie.” In the precodmg section, the
exzmples of “cross a wire obstacie® g@ “unlock the.security contajnmer?
were_ overt main intents. Overt main intents do not reqmre mdzcawrs.

g ¢
- -

. * Lovert main intents reguire §nd§catprs since the pericrmances they
require are not dir‘ecﬂy observable. A covert main inient telis you the
unchbservablie performance which the objective is about, while its indicator
tel?d you how io measure whether or not an mdwaduai can porfom jt.

~ ,QQ o=

I your obgeuzve s main mz.ent is measured through an indicator, yo.:
should make sure that the mdzcator 35 appmpnatb. -A good indicator” 15.

. Samie. That is, }t is as uncmxphcated as possah?e, You don't

- wani the main intent obscured by ar-unnecessarily cmzpi wated

indicator. . S

-

o !hrect. Inchcators ars used when the performance cailed fou’ by

, directly observable or not practical in the. testing situation.
But the ipdicator shopid be as straightforward as possiblg.-. 1t ©
should allbw you to determine whether or_not the:main iatent
has been atzsfzed without your havmg ‘to go thmugh cﬁams of
mferenc .

6

* Part

should be abie to perform the indicator behavior: The indicator

) behavior itself is -not what you want to train or test. You only

2 use-3t as a measure of the main Tntent. Sp it is important that
- ¥ the indicator is simpler than the main’ irtent and that the trainee .
.’ can do it. If fhe indicator were not a part of the trainee’s nor="
mal-repertoire, you would be neasunng two ﬂungs--—permmance on

T . the indjcator and performance on’ the main mten" -

DS LN ‘ u

. - - .,
S . o B .. . . Je

Let's ana];,eze»‘sme exampies of indicators to see if they are as simple
. and direct as passible, gnd part of the normal mﬁertmre. Here'® s the s

7 .
-

Py
.

“first examp‘ie' - . G Q . . T % .

-

"Sbom\that you can recogmze the ma:;ar bonés¥of the human .
skeletal systef-by drawing a ‘picture of each bone beszde the
names of the bones fro\nded on-a mmeographed handout., y

li,_ o o -i o B 40 .‘ . ) . a -‘ ’ 3

They already teil you what periormance is called ol for and how to measure it. .

. . - -

mmmmre of- behavwr‘ The trainee

» . “the main intent of the performance statement is either not —_—

-




»*  Qkay; vecognizing bones is the main intent, aghi@e_érawing Pictures of . A
" $pnes is-how you indicate recogaiticn. Drawisgwpictures of bon2s 95 2 . v
. direct indicater in this case, since i7 4 parsca can draw ths corvect -
e picture naxt to the name of a bone; you kaow ke can recogniZe the bone--
.. _.ycu ¢on*¢ have to make any inferepces.. 2ut drawing a picturs is not tiaeg
- " post simple indicator. Worse yet; drawing a bone w2l a::o:zgh so $hat an_ -
. - _; examiner could identify’it is aot a part of ihe iraimees oorgal reperioirg . . 5
> gnless #he trainees hippen to e skiiled illustraters. Jbus, g persca
= o could fail to satisfy the objective bscause he cAn®t draw well, mot becalise i
.- = ha-can't recognize the bone. - . ;
. - - . - Lo i -

= i

T in fact, the indic¥ior is a poor cne for another reascn: The maie - T L
+  intent is to recognize bones but the indicalor reguirés the person o ‘
recall what if Jooks 1ike™ then draw if. S : 7 .,

- . -
L4

= Abetter indicator for this main intent would 5¢ *. . .by writing the )
. -nzmeof the bone next o the picture of the bone” om, better yet,.”. . .by -
. choosing the correct name from the 1ist proyided and writing it next to thé -
. picture of the bone.” {7The pictures of the benes are praviéed ona | L
. mimepgraphed 'handout..) .’ . - - : ) T
- e .. - - - .
—?” - . - - el . .
Now consider this exampfe: N e - .

re T, - -

. . . & . >
»“Be able io recognize properly filled-out and “impreperly completed
3 orders.? Show your ability %o do this by writing examplés of each.®
. ' he indjcater is "bywFiting examples of each.” This TndiCator appears io o
be nzither simple nor direct. The performafce called for is a complex one-=- B
. writing orders--and yoy would have to ‘infer that an individual could recog-. 1
.. « nize properly and improperiy filled put orders based on. his ability io ‘
write examples of each. 1In addition, ibe indicator behdwigr required appe3rs A
. tp_be more difficult than the behavior that-tfe main jntenk; is concerned : '
with--the abi¥ity to discriminate between properly filled git orders. and L
) - those which Have not been,properly compieted. Thus, the indicator ds less o
=, likely ta-bg “pirt of the individual's repertoire than‘ghe main inteng; .
this is eyactly the opposite of the way things should be. I ) X
- - e Lo ] ' . - e ® 27
f - A better indjcator wonld be . . .by sorting sxamples of orders jato-Se
) Jwo piles—-those that are properiy filled out and thoSe that aren't.” 1a
this case; 2¥] &b individual has to do is sort doctfénfs--a siaple and. . =
direct indicator of ability.to recognize groper and irproper documents- T
This indicator would also be well within £hé normal behavioral tevertoires

-

> . -

-

.
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T ’ in sumtiary, i¥ the.mid Ynient of an chiechive is toveri--not directly
mesdurable {for whatever reason)--yon should check o b2 sure that an

. appropriate indicater is iptiuded. Such an indicater will d2 as_simple

and direct 2 masbure of the main intent as possible, and will raguire a

< . * bzhavior which the frainee is easily able io parform. : p
S i - - S ’ - . i
0 17 indicatsrs are not adeguate--fecause iRey arengot. simple or dir-é_&?.‘/r .

engigh, or not a part of the traineds pormal reperioire of beshavior--or, -
-i¥ necessary indicaiors are missing, yfu may modify the indicatcrs or
) creaie new ones. Be sure, though, to have them approved by the cbjective
-« ° 7 writer. I7 you don't feel you can properly modify or cfeate a new indicator,
- # you sholid reguest improved indicators. Men the mecssary indicators gra

~ revisedand aprroved, proce=d with thegfinal check on £he adeguacy of your
. chbjectives. - * o ¢ S

- 4 4 % » . - - -
- - - -
L - 'Y L4

- . L3 : .
. 7., -Checking TRat Performances, Conditions, snd Standards SR
. - are Specified in Precise, Dperational Termms - - . -t

. - B
- . - -« s O - . ~ -

. . . The third check you should make foe an objective is to ensure thai
the statements of performance, condititns and standards are writien in
precise, operational terms. This mzans that each siatement should be :
., €3sily tramslatzdle inte actions. Yoy bave essentially alreadv done this
. *for the sEatemzni of*perforsance by checking for clarity of the main .
. . intent and appmopriatenest’ of the imdicator. A further check en the - .
7 periormance statement oé your objeetive will b2 helpful -at this point,
) ﬂ’l&l@h. 7 1 L . . — « =

- . » -
- - - -

> b h

~ . Yake Sure that the statement of performance uses a specific, actien .
yerb and you've about.won the batile. Figure 2-4 shows examples of verbs | 1
v often found in thé performance statements pf ebjectives.” The left malf -
of Figure 2-4 shows exampies of nop-action verbs which generally are not )
suitable for, perfarmance Statements. The right W17 shows examples of .
. action verbs which may-be suitabfe! OF course, it is imppssibla t6 1ist
- all appropriate action verbs or ali inzppropriate non-action yerbs.

- s s
- ., * *
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" . assessoents of the

. - oo . - - - - -
s Hon-Aciicn Werbs 1 ° Specific Action Verbs I - R
S . { Appreciate - Erake i - -
2% 2uare of . Check off -t ;
- 2e famiifar with T iabel. -
. . St -l
Fesl . Gy - " T~
L. Yook -~ - State . 71 . . 7
- a . . ‘e
- . -4
- Understand Turn ' -
- A
. | Figure 2-4. F.xampie; &5 ¥erbs Uften Used to : T L
Spacify Performance in Objectives. . )
{Cnly those on the right are < :
] really suitaple.) -
» . =~ i -

wmetam; what sounds iike an actwn verb may not be sunabif_ 4n 2
particular context, and what appears o be 2 non-zction verd w3y designate
chservable actions. Sp, use Figure 24 simMly as examples of npon-action
and zction verds. IF the.verdb in a perion e statepent is more }a}.o
‘those cn the left side than those on the ridat side of the Figure, the
periormance is probably not stated in 3erms precise or cocra«,wna] enoegh
“for you to use. But always examine Jthe verd in ths context of the staie-
ment of performance and determine i it is as specific an action verd as -
passaéie._ P .. ..

P B . . -
» g - P

“Statements of conditions and 5v1ndards must aiso be writfen in precise,
operational terms.® If they are not, you will°not have enoosh information
to build an adeguate test. Figure 2—: shows exampies of stategments of con-’ :
ditiens and standards, som of which are specified in precise, operational |
terms, and some of which are not. The column on.the Jeft shows what the ..
standard? of conditions gre suaposed to say in certain objeciives. The - . ]
*right column shows how such meanings covdd be incompletely- or.incorrecily - ]
specified. lote that pmﬁori_y speciiied siatemenis of conditions will tell . -,
you ail you need to kaow in order to set up the appropriate conditions for -
a test. Standards must teil .you as precisely as possible how. the individual :
will be scored--about how is not good engugh. You, the item writer st
actually deteraine how, to comply with the standard when you write an item. .,
for example, if the obgectwe calls for 207 accuragy you must decide whether -
this means 4 out of 5 5, 8 out of 10, 1b oui of 20, etc.--based upod your - . y
ireménts of the sztuat:on, ard a-f—‘-‘.—?e—;escwces

available. Also note that, at first g‘iance, some of the poorly speczfzad e . .
conditions anH standards s:ngbt appear adeguite. ’ '
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IF $he Condificn Or Standard Then This Is Ao Imoroperly .
is inteqied 7o State: Specified Statement: ’ R
- - - ) - ) - “j.. ’
;] s Siven 2 45 ¥ ganzrater with e&iven a miranmmmg . /
§ 2 breken shaft bearing. . . : g%ra‘vr. .- -1 - -
= * ., .under ordicary ﬁei:icfn— . . -umder cr"flmary =
E ditions in daylight . wﬂsmvs» ) ’
=3 - - .z
. e, . .us5ing a2 suitimeter 2nd o . . using ap,m;naw T
s_igsa? gansrater only - test eguipment - .
., . .'wiﬁm:rz gztting gluz en o, . -a‘k:n oroper . ] ]
the movzbie surfaces . _ pfeagj, - ol
T ;;.- - m— B ’ ’ ) X ; ; .ﬂ} - e
® . . .7olloving the seguance . . T0llawing the bast .
specidTied in the Fleld Artiilery ~  segpence - ‘
Focket Crawman’s SWART book o - . .
. ;I}sing a 10" slide ryle, multiply - e Using= siide rule, muigic
7 five-digit, two-decimail place | ~ ply two fve-digit, o~
= rs and write the answer 19 czcimal place nubers ‘and |
?_, Jz res: tenth . record the correct’ answer |
»n 7 = - .
- .- .iypmgatleas;éﬁwnrds . L SO .éypmgataqmck . P
- p=r mm:to correcied for errors . rate ) R
) . } stezk shouid be gt | ... .the steak shcu‘idbv M
- © 1o medim pmk m ﬁ:a middie | of an accepizbie color m
: _ ; “"" the migdle .
‘ure 2-5. Exaﬂpies of Statezents of Cmdztzons'and Szmﬁarés , N _ﬁd‘

" You sha.:id aok ys.xse‘iz, "!)oas it rea‘ﬂy toﬂ 2 all 1 nead to know To
establish proper conditions or proper standards, or m]] 1 have $0 svpp}y &
information on‘standards and conditions szyse!f?“..:{f' your ansyerds that . _
¥ou'11 have. to supply informatios or §i1l in detailsy etc., then' the con- .. ;
ditions and standards are nof specified in.precise, ophnatwnai j:ems and = . »
you won't be 2ble to use them, IF you iried to use them, you’d ruf the risk
of going thmugh 2 '?o‘ of effor:t ax';d endmg w m_i:h a use‘iess iesf R

»
- ’ .

- N . "rﬂ-".-

{(ote ﬂzat app)‘opn.af.e cond;‘wns and sandards are often related fa..
the level of your objecfive--that §s, at ¥hat level the obaectave spﬂaﬁes )
performance.’ “for exampie, a Level-Ope objective may be to repair any . ]
maifunctioning generafor. In this case *given a malfunctioning gengrator”
is an 2ppropriate statenent &f conditions. if however, the objective is,
to repair a 45 KM generator with 2 broken shaft bearmg-—%l malfunctioning

therefo

generator say y not conforn €0 these reqmranents, and umud be
. an mappropnate condztaon. P S
3.‘3 : - . . .
;. . - - A -
: - - - A - ¢ o
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k:z=:: yoi review ob;achra,,,;:: _you ¥ind same that do ot have tasks,

conditions, or standards spatified in cperational,

precise te

» you shoaid

not croceed with test develooment activities.
ghjective da2ck 1o its ori

Insteaﬂ’, send ezch in2deguate

imter. You shoaid attzch 3 shast f0 each

Anadecuate ..»b,;,ociawe spelii

ing out wat is wrong with it, and #hy you cammot

dweiep a test-for it uniil you receive clarification. {22 sure ypu are
mrm‘.—pzchrg and that the cbjeciive really dostn’t give you ehough in- U
formatign.} Then, wait until you reteive such clarificaticn befcre you : z
begin the next siep of ‘test édevelopment. . ) ) 4

- -

. let ‘us review what ¥you. r'a\’e done so far. Up io this point ym have ) - 4
exznined the thres parts of your ar;ut objectwes, made sure that all ob-
jectives are unitary, ensured that.their main intenis are clear and thai
appropriate indicaiors are used when recessary, and have checked to see
that all parts of tbe chjettives are spacified in precise, operational terms. L
Whenever 2 check s revealed that an objective is inaéequate you have
either modified it and sent it back for approval, or doaumented the problenm:

and sent it back for fevision. OGbjectives have been conszé.red inappro- .
pnate for one or more o7 the following reasems: - . .
" eCne or mrs o7 ‘the objectwe s three paris were mi‘ssing S s
3 ° Arr—eb3ect1ve covered more thzh one saparato task i € . - ""
©U S Fata mt-errz was Uicledr o7 B P ‘

"« Indicator was improper

e Performances corxdztzons or sandards were not specified m .. I
Aprems opnrataona] tgrms ) R <
. & . .
C . )
. ) - - P = - . - <
- - ~ . . - -+ i
- - N . . b -
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- of practa:c'a] constraints by githering as much information as possibie on .
test administration and training conditions. Practical constraints ‘inciude:

z

JDEVELOPINS A TEST PLIN

Bow that you've assessed the adeguacy of the objectives on which your ]
CRY will be based, and modified them as necessary, you are ready %o plan ]
the test itself. Develcping 2 test plan iz an important step in CRT con- T
structicn, In this step, you consider factors which will emable you to 1
construct test ftems based upon objectives. . . )

Figure 3-1, which folds out at the end of this chapter, shows the
seguence of operations_ involved in developing 2 test plan. Please fold
out Figure 3-1. First, you oamine practical constraints, such as time
and manpower availability, to determine {7 they affect how the chjiectives
are to be tested. Then, if such constraints are problems, you must decide

. 'how to proceed—either by developing 2 pian for selacting -among objectives
or, .if that is not workabie, by modifying objectives. ¥Nexit, you.pilan the
e of jtems (item format) to use in the test, and their level of fidelity
iism).” Then, if necessary, you develop plans for item sampling and
for sampiing 2mong conditions. Finaily, decide how many jtems should be
included on the test, and document the entire test pian. You then can use
this plan to guide you in constructifig 2 pool of items—-which is cbvered
in the next chapter. ol ‘ ~

- -

4

" EXAMINING PRACTICAL CONSTRAINTS - L

REFID

.
L]

Now tbat you have checked your objectives closely fo make sure they N
--are adeguate, you st examine them 10 $eé that théy are actually. adminis~ ,

trabje. To do this you need to fake into account several different types _

* Tiné availability R o J
¢ Manpower availability -~ ‘ o ‘ il ‘
» Costs: . S e T . c’ S o

. *%Equipoent and facifity availability .

» Degree of rea]ié.;n “in training and degree.of realisa required in

testing . . - . -
e And others : y
ke . _ 37 - ) - - e

47 < '-;,._.~ -
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Note that these fypes of comstraints are all interrslated...For exampie, | %

- thme availability, manpower availability, equipment availability, and . k
-~ . cosis 2re ofien al] different aspects of the same problem. © .

2. ‘.’/ R -

:_-' ., - o - ’
Time : - . I .
- Lo oot T i P

« - -

- . ihe first type of prectica] constrdint, time availability, is easily
undersiood., Often the gituation is such.that it is impractical to test
the cbjective as it is Stated in the availabie time, Perhaps the cbjective
is “March 25 miles through marshy terrain during inclement weather conditions
in 12 hours™ or “Maich a radar scope for ensmy blips for 14 hours, main-
taining proper vigilance as indicated by éetecting the three simlated -
enemy blips gresented during the interval.® Both of these exampies would
take much too long to test practicably in most situations. These cbjectives
may Have to be mdified to permit testing in less time. In general, time
1imits must be placed on test adminisiration, which in-turn may 1imit the
objectives being tested. Sometimes there are several chjectives which, — -
iT tested, would take more time than is availabie. In such cases, it may

: be possibie to select among these objectives without having to modify them.

- .

2 e

Y

[\

- ' ¥anpower i

T -
7

~ Manpower availability can also impose practical constraints. For C.

example, if under normal corditions, it takes 4 men to operate 2 main

battle tank--a commander, driver, gunmner, and 2 crewman/loader--and ypus. 3

want to test a class of assistant créwman/Joaders under normal gperational

conditions, then personnel trained in the fuhctions of commander, gunner, .

and driver will ‘be required for the test. If these personnel are nof. .
- available, then there is insufficient manpower ayailabie for conducting

the assistant crewman/gunner test under normal operating conditions. . .

Often manpower constrainis are severe when only a few tesi ®inistrators

* will be available, yet many trainees wiil have to be tested concurrently. ..

TFor exanple, 20 soldiers imy be tested simyitaneously in basic first aid .
- .. procedures by only two administrators who mist thus fry to monitor the . .
... performance of ten individuals apiece. There are many instances in.which
: an objective appears ito call for.more manpower than is avajiable In.such
instances you may wish to select among objectives, so that enough manpower

can be ayailable for é?e testing, or to modify objectives so that less DL -
manpower js required. ~ -, . . . S v .
T I .. & A
. | . . 48; . ; ' )
- . .‘f P - ’ -
F 3-2 . <
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‘Cost 3s an zmpomn‘ factcr in developing Cfis.” 7he cost of test
admmstrat;on sust b2 kept within the limits d:ctat&i by the testing ]
b'.zdﬁet of the facility where ths test wiii e used. For example, it wouid
>7 entire‘iy oo costiy (and unrasor:ab]e} to have a demoidition-speciaiist
trainse blow up a bridge to iest his 2bility to achiéve maximm damage.
There must be other more practical means of testing this objective. If
the actual objective specifies demolishing 2 bridge, it may wei] have to
be modifidd so that the bridge is not actually demolished, but the trainees
demnstfatc the processes leading up to demolition. L

v -

" I the cost of iesting all objectives is prohibitive, and if se]ecting
among cbiectives is feasibie, th.n the best aiternative ;nay be to t&st a
suhse: of them.

- - . z

. ) @ .
Faci 3iﬁe§{£quiomant _ = -
- ' * ° ) - .
i--. Gﬁ:en the srb.xatzm is such, that et;mpmsnt and/or facfj;tges are not

_ available for test administration. This is especaa]‘iy true for sophisti- . ‘.
" cated ‘eguipment and very s;aecaahzad faeilities. Tor exampie, how can 2
triinee demonstrate competence in _escape and evasion ina tmmca‘i Jungle,
_ whén the testing must take place in the Southwestern Unifed States?. An
- exireme exanple of a facﬂaty—caused constraint may be firihg a missile
down range. At many test sites it is 1-’passab‘ie %o obtain a range that
is 1orzg enough. . . °

. An exan;ﬂe of a practzca‘i ccnstraznt concermng equipment avaﬂabaﬁty
might involye a course on troubleshooting a terram-foi]omng radar systém.
The performance objective may include planting a bug in the system and
haying trainees locate the pmb‘iem afid replace or repair the necessary parts.
Bowever, this radar sysfem is suffaci,ent‘iy complex and costly that it §s. .
not made available For training purpose;and therefore prohibits testing :

- on the actual equipment. In this cases egu‘ipment ava.ﬂabﬂity isavery . .
severe practical copstraint. Anoiher example is troub]eshootmg a computer:
The downtime of the compﬂter my be 5! co“‘ﬂy ,as £6 negate ns use for‘

- -
L e - = . - P

- - -
. -

If you have many objectives which would tax facﬂitae‘.s/equiment B

- beyond feasible 1jmits, it may be posszb]e to select among tbem mther
E than to modlfy the abaectives‘ - ‘ ) ‘s

5‘,,". . — e ———— — e LT ‘ e . g . . .

2 traming purposes. ° s S L
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T Anoi:ber mportant gractical ccnsmam: that may mpact on CRT deyei-
) opment is establishment o7 an acceptable degree of realisn in training .

- wmines, of course, in trainingare Tever Tivestherefore, the training

_ COTEION Ones. Less cogmon types of practzca1 constramts mc‘iude’ .

sider training in Tirst aid: in almost 3i11 cases of -
teaching Tirst aid for an open leg.wound, a patient with such.a wound is |

not aﬁaqua for observation, let aionﬂ practice. A suitabie sub-

stitute must be r2de here, thereby decreasing the degree of realism, Another

such case, just as obvicus, is training disarmEment of jive mines. The

cenditions are not very close to the real situations ) ;
A high degree of Tealish in testing is plso similariy difficult o -

provide. 1In testipg basic marching maneuvers associated with the dri7i

and ceremony compopent of basic training, a parade field is .necessary.

The degree of realism in testing decreases as the dimehsions of the testing

field differ, from a standard _parade-size field. How real are the testing

conditions if a 40-ft field is being used? Another example involves -

testing trainees on detecting and challenging intruders. How real is a

testing situation where the test administrator jumps out at a trainee

while the other trainees wait within hearing distance for their turn? The )

degree of rea‘hs-m‘iﬁouid not differ from trammg £o0- testmg. . . L

- - - .

‘ There are othier practaca‘i constramts which ;’rou may encounter in the
deveiopmwnt of your test; however, this section fas covered the most

l
-

OLogistz,cs st ; .o

. _.OSupervasor;y effectaveness ‘ ’ _ S -
C‘ozrmmcatwns 3
. . =Ethical cor;saderat%ohs

* Legal cons*i'derations A o : s SR

P ‘¢ .
el ’ - - -

« Remerber that ;n most cases constraints are interrelated. As you“l.l

reca'ﬂ the practical ‘conStraint in the example of,,;he«terram-fo]iowmg -
radar system was categonzed under equipment avajiability. Tifis constraint ’ :

o cou]d also be categonzed under costs.  Another instance. of mterre‘lation o

was jn the example of the 40-ft. field being used for test'mg basic marching L
" marieuvers. Not only was-the degree of realism iow, as indicated in the
examp’le, but the obaecﬁve was lim'ted by facahty avaﬂabﬂaty‘

- ) R

B — .-



" of sources. One source is current documentation on test administration

El R

. .. is feasible, unless objectives concern critical tasks..

Potential Shurces of Data - . - ’ ]

. 'Information on practical const¥ainis can be gcbtained from a ﬁﬁety \

and training conditions {such as Army Field Manual 21-6, TRADOC Reg 350-160-1,
TRADOC Pam 608-11, etc.). These documents are good spurces for eurrent
procedures in this area, but more direct sources of informaiion on trainming/
. testing situstions at specific locations are preferable. Such direct —
sgurces include personal experience and observa;ions, 2nd the observatisms
«of your associates, especially those who have given similar tests before
at the same place. The best singie source gf ioformaiion on practical con-
straints at a particular site, is 2 visit to that site. If possible, you

- ~ should arrange to go 10 the site and chserve first-hand the avaiiabiiity e

< of facilities, eguipment, and ganpower. ¥hile there you should talk with
personnel _who conduct training and testing fo find out more 2bhout time
availability and budgeting considerations at the site. ,

Other sources ;f data may also be available to you. Use your discre-

¥ . "tion and ensure that this informatjon ¥s accurate.

uf‘(" '

, Assessing Practicai Constraints )
) . ] - epeTe.s . -
After you have jdeatified practical constraints, you must determige
whether they are severe enough to prohibit testing all objectives as o
_stated. As you have probably noticed, some copstraints may be very strong,
while others are relatively unimportant. Each must be considered carefully.
Some constraints may be so severe that they necessitate sodification of the

objectives, or selecting among objectives, whereas other constraintsmay -~ =~

be easily overcoie.

‘ As yau can see -from Figure 3-1, if préctical constraints do not con- )
strain testing of all objectives as they are stated, there is no need to
either select among objectives or modify objectives. - :

) However, if practical consfraints prevent testing of°all objectives —_ —_

as-stated, you will have fo select among objectives or modify objectives.

. First determine whether it is feasible to select among objectjves. 1t often

- #When yoﬁr oﬁ.a:ec;iv,eé cor;cem. critical tasks, yp‘u éﬁo;]d probablyl -
ot select among them. That is, if misperformance could Jead to
Joss of life, property, qr mission failure, you should be sure |

Then, determine if selecting anong objectives will overcome practical -

‘o . . 51 P . ,-

- . . .
- .., .- - - S > e oy -

| tit everyone -can meet every objective.” 7. _ o .-

. constraints. Sozetimes selection won't overcome practicai qq‘nstraings_ ' .

S
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v ‘Seiecting Zmong Cbjectives - .

- eCoconut-cream pie - -

.since 1t is passzbie that any one ob,}ectwe, as sta:.ed weuid overtax

,rescumes. So, bafore deci ing to. select ambng ‘objectives, make sure

that doing so i1l soive i constraints pmb‘iem, . -
- J i "

-, . k]

- -
<
- s

If it isfeasible to se?ect among abgectwes, and domg so will over-
come practical constrainis, then, instead of modifying objectives--which .
runs the risk of distorting their original intent--you znciud&obgectzves
as originally stated, by selecting among them. Don't inform trainees
which pbjectives you intend to “test, however. If trainees know they may
be tested on any objective, but don‘t know which, they must prepare for
all of them. 1et's look at an example) - :

Suppose we are deve]omng a CRi to use in evawatmg pie-making-
ability in a food service course. Assume that there are 10 .téstabie
objectives. Each involves being able to bake a pie which is rated as
adeguaté by three independent judges. The follewing 10 pies are taught:

e Apple pie - , ) ' e

A -

o Cherry pie | | S . , -’f .
s Peach pie ' - -
* Blueberry pie o

~ e Pecan pie T : L -

-;Zaisin pie - - . -' - - ..

- » Black raspberry pie o=
_OBinana creamC pie B

C . s B
fLemon meringue pie B

- -~

end-of-unit CRT, I£ is prohibitively expensive to provide sufficient
“ingredients for each studént to bake each me. Here is.2 case yﬁere we
might legitimately select among objectives in developing. CRis, ,rather th#
tesf:mg on each individuai objective. Thus, frainees Wight be tested off
_.their abjlity to prepare only two pies (one fruit .type and one cream ‘type).
Tms is an -example of “stratified” selection among objectives. One objective
js selected from each of two strata. If all pies were of the safe fype,
thére wou‘ld be no strata, and- any ob.}ect'ive could be nandoeﬂy seIecﬁed.
LT .82,

o _’ - ‘
7

- B - " - - - . .
h - . - ’ - - <. " - ® -, -
_ . 36 , e

= . - . H

. Nou, assume that the trammg lasts i0 hours (1 hour per’ me) and T
_that 700 students are to be tested. We have two howrs available for our.
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| Similarly, if an electronics rfpairman was to be tested on his ability
to fix radipos, oscilloscopes, and s@gnal generaiors; objectives might be
o selected randomly from among these three sirata. Thus, he wouid be tested

- on repairing at least ope radio,/me oscilloscope, and one signal generator.

. in any case, it 'is‘ixr;;portant that_the trainces not know which particular
objectives {which pie, which radio, etc.) they ¥ill be tested on. They
must be respohisible for all sbjectives. .

* Two imporiani as‘pectg gf selecting amng'objéctivés in CRT development
are indicated in Figure 372, - T . -~ 7 .

{ - - R 3 T - T -1 - "z
¥hen selecting.among objectives in CRT development be sure that:{ =
- o The objective or objectives to be tested are

a chosen at random from the entire popuiation _
of ‘objectives availabie for testing

s The students to be tested are not informed % B
of the 'sample of items selected for. tegting . o

-

st .7 | Figure 3-2: Guideline for Selecting Anoig Objectives in
; : ) CRT Bevelopment S ’. .

- *.

-

—

Remember, if you select ng objectives, you can only guderantee that
. . — trainees can perfora cbjectives jon which they were tested (and passed).;
You can also document the testifig procedure to inform people that trainees -
were responsifde " 311 objecyives, did not know which they would be tested @
on, and jiad an equa ance be tested on any objective (since you select-
ed at randoa from among thne objectives). As noted, this is not appropriate
“for critical objectives, but it will be satisfactory for many others. :
’ A . ° R 7 - ;, ’;' . ~

- ’{a

. ) Document your plan for selecting among objectives so that you will

i have” a"Terord of how to do it when you build your test. ‘Documentation . )

wight simply.say:z “Select randomly any two of the five objectives,” or , 7

' {as in the case of ‘the pie-mdking example), “"Select any ops fruit pie )

7 . randomly,-and any -one Jcream pie randonly.™ /e - §
- .. - - v . - _’ 1’ -

- -

Fe Modifying Objéctives inm Light of Practical Constraints-

3 * " Ip_1jght of the constraints found, gbjectives may have to be modified.

. Lonsider the three parts of cbjectives discussed earlier: performances, .

_ standards .and cenditions. Performances should not be.modified unieSs abso-

© " TuteTy riecessary. .Standards, ofi the other hand, mey be modified. For

.-, . _ -examplé, you may have to lengthen or shorten time Timits for testing. In

4 many cases you will find it necessary to modify conditions, such as settings,
.. . Tocations, eté. Assess each copStraint separately and modify the objective -~

. .. , as required. Modify as Tittle as possible to make the objective acceptable

" -+ ... and accurate, but still appropriate for testing. ' .

\‘l «' . - - . 4 - -

. .
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Te Now iét’sﬁiook at an example of a situation in which you would have
© to modify an objective because of practical consiraimts in the training/
.} _ testing situation. Here is the objective: .-

P -,

- “Given a complete field kitchen set-up, the basic cook trainee ill

: prepare a standard dinnsr meal for 250 persons under tactical forward area

- mess_corditions. The meal must be prepared within 3 hours, and the siudent
mist follow hygienic regulafions as specified in the POI for Basic.Cook.
The trainee will have a food Service apprentice under his supervision. i

_Food %il1 have to be prepared with 2 minimm of noise and light, and nor- -
mal perimeter security reguiations fust be observed. The meal smst be :
rated as satisfactory By three judges 413 Bf whom have held the MOS for 4
Basic Cook for five ygars and have been first cook fortat least three years.®

coe

‘ You make a site inspectio}i of the“faéiliti&s where the testing 1:s {0 -
be conducted and find the following facts which you feel are potential . .
practical constraints: .- ‘ : -

. A test rafge eguivalent to a forward area is not ;vailabie.' c e

2. An average of 14-16 men are trained at once for the basic cook _° o]

. M0S. Total test time available For the field kitchen unit is S s

12 hours and must include tests of setting up the field kitchen,: .

' - - maintdining equipsent and preparing.morning and afternoon meals. ..

3. The -training buliget wijl not allow fo_i-' food for .feeéiag,éSﬁ
peopie per test--food cannot be wdsted. Al1 food prepared must
be eaten according to the SOP at this facility. oy

-4, Thrée cooks, each with three years experience as>first cook, are
not available for testing purposes., Only one such individual is ..
avajlable.. There are severa]l other cooks available, but none \

-has served as first.cook. . C e
5. Only three test administrators are available. E B

.- 6. on y two field kitchen sét;ups-a_;*e avaﬂ_aﬁie.

Congidering the above informafion on practical ¢onstraints, it should be = .
obvious that the objectiye yust be modified before a test can be developed . L
i .. which will be suftable for that facility. The guestion is*“how can the -
" - objective be modified so as to not violate its intent?” Let's consider ’

the types of constraints and analyze how ‘they affect the objective. a ' ol
S ‘First, - facility and_equipmernt constraints do not appear important: e L
., ° There are two Tield kitchens available which should be ample. Although e
“" there is no_test range similar to a tactical forward area, such.an area. . o

can be simulated. The simulatjon can be made more realistic by playing
2 ‘tape-recorded “field” sounds m(artﬂ‘le’r){_, fire bursts, etc.), requiring .
e e e B -3 A

3
- e -
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mininal cockihg sounds, 20d maintaining minimm 1ighting. Toe resulging °

1oss jn Tidelity. should not be critical in thi¥ situsiion. . .

4
- - - s -
.
{‘ -

# *  Manpower constrainis do appezar seripus, thouch, on several counts.

_ With only three test 2dwinisiratsrs, it wiil b2 hard o deterimipe whether
“traipees are following specifiad hygienic regulaiifns. Another manpewer
constraint ‘has to do with the three cook/judges specified in the Ystandards®
portion of the chjective--pnly one such cock is available to participate.
The, “judges mafipower constraint® can be disposed of now: The -objective’s
specifications for judges are procbably tos rigorous. They can b2 relaxed
without seriously asfecting the inient of the chjective (mezSyring the

}rainees‘ abildty,to prepare a satisfaciory me3l)., The cbjective could be

“easily modiTied to read “...rated as satisfactory.'by three judges currently
hgiding the MOS for basic cock and all having at ieast six months experience.”

is is 2 smwch lower reguirement for the judges, but should be appropriate
and adeguate Tor the tesi situation.

-

-~

. 3
-

-

Time constrainis are guite severe. Assuming that the other tesis
which must b given Tor the field kitchen unit (setting-up, miftenance,’
etc.) will reguire two-thirds of the 12 hours available, enly jour hours
are availabiglifor testing 14-16 men--and each smust be tesied en his ability

to prepare a2 Jal for 250 people within three hours., Gbvicusly, the time
constraints e too severe to get around by irying & streich time avail-
abiljiy -for testing or by slighily lessening the time reguirements stated .
in the sbjective. Buf, since time constraints are in‘terr:e}ated with man-
power availabitity, they can be overcome by menipulating the manpower.

-

R - "‘ - -, L4
«

-

rd N

ra : N - 4/
Given the two Field kitchen setups available, two grdups of trainees

]

can be tesied at once, Although the objective specified the traijnee being

-

v

tested with a food service apprentice to_ fielp fiim, it should not aizer the
spirit of the objective to reguive the trainee to serve either as super-

- vigor or’as food service apprentice. If we modify the objective in Iight
of thifs, w2 can riow test two teams 6f two traipees {one superyisor and one
apprentice)--one at €ach field kitchen setup. ’ : -

-

e - - .

Now, the requf'rarent that :a_ meal be prepired for 250 troops is probably /

_ over-stringent. The trainee could just as easily demonstrate his ability

fo prepare meals Tor large groups by preparing a meal for 100, trosps. This /
should take only zbout two hours instead of three. If we. podify the objecs
tive accordingly, we can_now have two teams of two working concurrently at
each field J'\'_itchén. Thus, 16 trainees can be tested in four_fmxr"s.

- — .
. 11 trainees can take a brief written test on pJanning evening meals -
for 250 troops--quantities of suppiies invoived, scheduling, logistics,
. etc.--and on manading food service assistants. Thus, whether a trainee
‘'served as cook (supervisor) or apprentice, he would be tested on pianning
.and managing preparation of anevening oeal fo&?.SU. ' : -

- 5"’
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" 3-9 - PR " *
- , - . r d
[ ] P . .

<




=

. traipees. These 200 ;mrtaons could b2 served to-gther troops on field

s—'maliy-, there is 3“cost constraw rooﬂ cannot b2 masted. B [}
. *not an importast constraint, since it c2n be easily overcome. A fota
.of 800 troops couid be fed from the meals groduted by the eight groups

exercises in the area, i scheduling ware coordinated. Aifermatively,
the preparsd food could be trucked to a mess hall and servad as ihe dimfer
meal. . . . i

-
- - » - - - -
. K »

it s h2ipful 20 make a table of the cqndztacn znd standards in.an L -. ]
cbjective that reguirss modification in Jight of ;;racficai constyaints, * -

Figure 3-3 shows sich a Gble Filled in with information $rom the food &
Service exampile we have besn d:scass:rg- Note that the ta{:%a presents » ..

the conditions and standards which- reguire change, hy they require change, .
aend how zhby should be changede , . .. * g

- -
R . ‘ 2 PRI |
Use of a vzbular summary such as Figgre 3-3 will halp you organize
informaticn on modifying objeciives to overcome Drar.acal Sonstraiats.
By using 2 summry tabie, you won't ‘io:a sight / the forest By concen-
trating en the trees. . - . _— i X
, . e -
Here is how the ebaectwe mgﬂt raad after modified by prac»aca‘i )
constraints: ) ] SN

“Given a comp?ete ‘Field kitchen set-up-, the basic - Lo
cook trainee will help prepare a standard dinner meal for
180 troops unfer simulated tactical forward area mess cen-

-

/
T ditions. . The trainee may serve as cogk or food service. ‘
5% apprentice. A team of one apprentice and one cook wiid ° 2 o~
= -srepare the meal within two hours. The food will bE pre-
» pared with a minimm of noise and hght and normal perimeter

security regutations will be observed:* Proper hygienic’ -

. . practices, as specified in the PO1 for Basic Cook, miil - - . -
be followed. The meal must be rated as satasfa?a/r;w by -
three judges current]y holding the MOS for basic/cook and -

all having at least six months experien®e. In dddition, ',

the meal must be suitable for canswnptmn, as-specified

by standard food service regulatzons, since it may be.

served to actual troops.*®

- . o

Submit Modified Objectives . . ~ : ' ] \

After modification, send the objjectzves back fo the;r eriginator for
approval before proceeding. Be sure to jnclude reasons for modification
with the modified objectives. By doing this; you s2ke sure that the
nodified objectives are suitable--that mdzfzcatwn has not distorted the .
omgma‘l intent of the objectwes.
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— 1 sry Trese condittoms,
2ad Standands Peguire
Chaage

‘i:m 1o Yodify Conditiom and
Stzndards so they Dvercome
eractic2] Constraints .

X5 modification, Ssczuse
proceduras don'¢ d:aag:
szgni‘:sznﬁy aaizxg
from 109 20 250 pe:pae

Pianning 2 m21 For 1007 2. {ate pz;,gr 20 pencil
peopiz2 is iess imvolwed zest: estimate amount
—in t=rms of supplies, of food and gtensils
scheduiing, assistancé for 259
regiired, stc.—-than ’
planning a meal for 3.
250 people. .

€zn only codk for a- 1.
maxinm of 1007 ‘seple,
ot 250 kR

indicate®™how assistznts
wuld b2 managed

. 3 mster cooks a2ch

gdth 3 years,expar-

Fempower availadility.
canot get three
highly expsrieniced
cosks

»

Substitute less experie';f:ed
cooks to do the routine
aspects of the judging.

i L 4

*Supzrvise one
apprentice

| Mznpower 2vailzbility

Have onz trainee serve & ’
an apprantice.

— : — = —
*Location in for- Availabiliyy of
ward tactical a;mmeat % faciti-

area™ ) tigs: %oraarg tacti- |
- - 1 cat ar=2 a3t available

L

- Simulate Forward Tactical
Arsac

i.. Pl2y tape recorded
“field" sounds:
artillery, ete.

2. ¥aintain minimm.
1ichting, winimal
copking sounds -

»

v =

Joo many trainees- h
t6 devote 3 hours
to test each one

Test twp at a time for
about 2 hours esch
(feasible, if meal is
for about 100 peopise) -

Have cne irainee sérve
" .as”an apprentice

-

Figure 3-3.

Tabujar F Forn. for Sm:anzmg £ondztwns and Standafds -
that Require Change in an Objective and How to Change
Them. (With Sampie’ Infor':ation from Food Senrice ’

, Example)
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LEVEL OF FIDRLITY -

8=°cre ‘comstruct n.mg your tesi items, yc.: will b2 faced m;.h q.x.:,.mns

T o7 item Tormat, Do you w2ois

'S S

e

_ There may evea be others that ars more appripriate.

L _3?&231’2.359231:31 jtems? . .- e - Lo

. eHands—on periormance iitems? :
‘e ¥uidiple choice iisms?
z . » -

s orali measyres?.
.- - ‘ . .

¢ S0ob similaticns? | .
* e Supecvisor-or pesr ratings?

er‘aaﬂy any of these formats can be adapted ..o amy testing situation.
¥hich shouid you
chocse? Jhese arz que>hms invoiving ztem format aad t.st fidelity.

— -
-

T e

First, ie.. us dzscuss what w2 mean by the teta "fzdﬂﬁty The term
“tesi 7idelity” addresses the extent to which a CBT resenbies the actual
objective (m" performance) being tested. The more he CR7 resembles the
periormance in guestion, the hag‘har the Tidelity of the £¥7. it is prob--
ebly obvious & you that this is ope place where practica‘# ¢esting con-
straints have 2 direct impact eon LAT cevelopment. If, er example, it is
tep costly o use an actual aircraft for 2 maintenzance test and you | must
thersfore usé a simulator,-you lose fidehtyvzm'!ess the sipuiator is
very much 1ike the actual aifcrafi in térms of reguired performances. 70
the extent that the performances reguired on the simulater approach those
reguired on the actual egquipment, the fzde‘hty Joss is minimized. Svm=
simuiators, hewaver, ‘cause. 3 great Joss in fidelity. Ffor examle, if
simulator is a series of 35m siides of an azimuth cursor and the or—
mapce reguired of the trainee is to check which of four aiternative shda%
is mest 1ike the reguired cursor placement, the fidelity ioss from.dn” -
actual opnratwna‘i ‘radar_scope :s drzmatic. One useful test fidelity scale
is snmm in Figure 3-4 ' )

“ - - .
- - - B -

. ”'_/‘ . . . K
P - - - . -
-
» 1 e - } ) -
z . S . , - 7
o -
- - « e
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Fideligy tevel | Types of Heasuremert

. 1 .
h 1 ow Fidelity 1 Ask for 5;1:15&15 o 1 .

‘ 2 Ask for attitodes - - | .
- 3 Weasure ¥oowledse T (
> = -

) ; X »! Weasure 9=T3ted Behavior ™ - -
] 1 s |# Yeasure Similated Befavior
Righ Fidality 5 Wedsure “Pes] Life” Behavior

g
Figure 3-4. fidelity ievels and
- Types of ¥easuremeni

]

*  fiow that you have an idea of what is meant by the term “Fidelity,”

you can se2 that item format and test fidelity are closely related. Prac- -

tical testing constraints may dictate the ase of a four-alternative mul-
tiptle choice paper-and-pencil test, for example, because such tesis are
simple %o administer and sasy $o seore, althwqh the test ndohty may be
Tow. .

-

3

A good guideline for item fermal is:

Selegt the ‘omat that best approximates tbe br»havwr spc-caf:ed by
the obgathe.

*

= -
|3 . »

1f the instruction is aimed at gmbiem-so'ivmg, then the items should
address problem-solving tasks and not, for exampie, knowledge about the
reguired background coptent. I7 the instruction is intended to teach how °
to evaluate a particular performance, the items should be abolt eva‘!uatmg
that per*omance, not actuzlly doing ithaf peﬁcm : »

. -
.
) . -3

Item fomat and ‘test fzde‘hty are d:fﬁcu]t jssues. Follow the guide-
1ine in the box above to the extent possible, consistept with practical con-
strajnts. Use a fomat wmch will pﬂrmt the highest leve‘i of fzde!zty
p;acti;zble. S - ..

v
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Pasicaily, if is easier io develcp high §idelify CRTs Tor hard skili e
s:ubject metter areas {such s electronic maiienzoce and artillery Tire -
directicn computer) than for soft skill araas {such as leadershin and
tactics). This is because hard skill areas genereily inciude sbiectives
which are more easily spacifisd in temms of concreie bohaviors. A
..-, - . ) /-

» . Ed
-~ - - A

ivpes of Tiems for Writien Tests -
- - * -  — :‘ ) ‘

Some objectives can best be tested by paper-and-pencii items. Sych
tests are usually priated on a form with spates for answers. Papar-and-
pencil items are best suited for evaluating kaowledge, abiiity %o use
informaiicn, greblam-solviog, and writien compuiaticns. They are some-
times used as. Iow fidelity measures of hands-ox periormance skilis.

¥ritien test items’ min advantage is that they can oigen be easily
scored {indeed, in some cases they can be compiter-scored) in contrast o
performance test items where scoring depends on the test administrator's
< .pbserveticns. Therefore, writien items are ofien reiatively reliabile
] measures--thai js, they measure approximately the szme thing ezch time
- they are administered. Perjormance test items, while often less reiiabie,
are usually more demonsirably valid measures--that is, they are more 1ikely
to measure whai they are supposed i measure. ¥ritten items shouild be . g
.used in performance testing oniy when the perfgrmance itsel? “imvoives
writing or when practical constraints-{such as time availabjlity) prevent ]
selecting amopg objectives. - . - : ’

74 -

., There are several differeni types ef' formets which are often used
for wriideg ‘test jtems,+idciuding: - - .. V-
- e Multiple-Choice Items : - ' .o Ll

e ¥atching items
- e Completion Items ' . A

o True-False Items e a L A ' . e
s ~ L ) )
=~ e Production Items -- . , o

- * - ]
- . “

Multiple-Choice items can be adapted to almost all types of written - ' .,
, tests. The standard best answer (but not necessarily the only correct
answer) is included in the test item itseilf. This type of 3ten is versa- _
. tile, tan take a yariety of different forms and can be used to test differ- -~
- ent aspects of know‘ledge._ - PR
A . ” ,60 ’ s ‘ ’ 4
L 314 '
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- .
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1

) |
¥atching items gaﬁaraﬂy empioy two colamns of elémenis. Thz studezt |

is Hypically asked o maich cone elemant from the first list do thamost | i
closgiy related element jo the second Tist. it is preferable to have . f
. différent mmbers of elem=nts in the 1isis to discourage the Student from :

using a process of eliminaticn when he gets down to the last-maich,

i w@%ucn’zm may come in two diffe rem. forms: Onqe bomg a qussiion
that regaires 2 shart'pbraso answer and the other baving one or more inter-
nal blanks ihat reguire single words or short phrases. You should ase -
care in writing this second typ=2 of compietion ztem- too sany biarks 2y

make 2 sentancn incomprehensible. e

_ »
I - - B ‘\
-

‘aiée itams have sany disadvantages: .

- e Many timgs such items are tuﬂ‘ 2round sentences which are 1ified
verfiatim from iraining materigls (perhaps only changing cne word), -
which encourages memorization -

e Often it is difficult io determine whether items are frue or faTse
-when the, sentences are out of cona,ext s e ’ j

» High scores can be obtam:d by mere good-gues since there are L.
only two possibie answers. |

L4

- - - - ]

A good rule of thumb is to avoid true-false fest items ‘entirely. | 7

e

- 8 . - .
Production items {®essay” iiems or oral exams) shouid also be avoided
dve to their subjectivity. There are many ways a student can express an T
.answer to this typs of ilem which makes scoring edXiremely difficult. What's
worse, an ipdividual. who cam express himself well in writing or oraily has

an edge over the individual who canmoi, regardless o their relative achieve-
-nnnt on thesubject rxatter . . .

-

4 - - - - i ’
Some genera} advantages of usmg mtten.;ests “include: : .,
c£asy ‘and reha’b‘le admmstranoa. - . T - - ..o
- . Easy scormg by hand or nacmne. - % ] e
- ‘ - A’ ’.
. Coverag,e of a ]arge quantzty of matemal in a re'iatwely short
.amount of tme . -
' 5 ~ - -

~» tasy mamteﬂance of efﬁcaé’nt records. —_— S

-

< . , . . —-tGIt;
...‘ - ‘, ) B 3‘i§ i ,-.‘__ . ’ i _y..,

)
LN
L]

.
N



e - - B - -

- = -

- - - -/ <
- - - - * -

3 However, it is often’tard to relate writien tests 1o job perisrmnce. In
C many cases ths siudent mey bz able io pass a written tesi on a perifdrmancs
and not b 2dle o actally parform the reguired task. {Fer example,.if
2n individual could pass 2 writien, multiple-choice test on borh disaoszi
procedyres, would ysu b2 wililing to send hin out i defuse an atiual, Tive

bomb?) ¥hen using an objective written test you should be certain that
~ihe lest items are suilable for assessing the achievament ef the objective.

-

z

¥ritten tesis are mdsi ofien appropriate for testing abstract |
! ) concepis and objeciives which reguirs kaowledge instezd of
T, i periormance. . - .

T

-

LN

items For Performance Jesis: Process and Product Measures

~

« 3 .-
: -._,Qerfcm,ance tests require the student o perform an overt action &r
T series of actions, rather than to verbalize or -Q'rite {uniess the reguired
"~ performancé i3 speaking or wriding). Figure 3-5 shows a comparison be-

© - . ‘wepn performance test items and writdsn test jiers. ’

.

=~ - / 2
z 7 - ¥ S
L. /am"um TEST ITENS . PERFCPFANCE JEST.I4EMS. ~ - |
1 Prim;ﬂy abstract or verbai. ¢ Primariily non-verbal. ¢ ,:
tems address knowledge -and > Items are skills, performances or
content. : ‘ “ 3job related decisions.: :
items usually address i}ade- L Items may be seguentially ,p}esentéd,' :
* pendent aspects.” i . Errors earily JZn the sequence may
- : - aFfect later items. <z ~—
- ) Figu;'e 3-5. Some Common Diﬁer;enc_es Bétween,!?érfom;ance ol
- Test Items and Writien Test Items . -

ETaN

w ' In a performance test, the student actually performs a task and is
Jjudged against predetermined criteria. A perforrmance test may-ifivolve

product measurenent, process measurement or beth. Before consj ering

types of performance jtems, let's discuss the problem of whether the items

should measure processes or produtts. .
. . s :
< ‘f 62 L ~ -
- s LY ’
., 3-16




- In dcwnb;zmg your tesi p]aa you #2311 have to dst.mnm whether the
cbjectives reguire measurament of 2 product (that is, something which is
, tangible and which can be re2dily measured as io its gresence or cbsente) .
: .cr a procass (for examile, thz degree to which a student follows proce- .
T dures eomecﬂy, regarﬂl&ss of the cutcome of ms ac‘v‘ns)- . ’

d v
Q -

?mﬂuci measurem=nt 'is a]wayé .a;:t;zr'a*riai:.._~ it the objective specifies.
a product. If aproduct measure is called fer, ii should be incarporated

" into the training objective and i% should be carried over ints the test .
items. Pmd.:ct measgbement is au,m:na‘ze when: - . ST
.- o7 ; = - Y
. . «The objective s?emnes 2 product. .- . . . -
e T eThe product can be measured as io nith.r pr:s.m_ or charact ansiacs ]
(sux:h as vo1afe, jength, etc. ) ; . ) N
/ » The procedura leading to the yméu‘:z can vary without affect; *
_ the gbduct. . - . . &
- i -« ‘i » - - ) - .
’ Process measurement is indicaied wher the obseciavn specifies 2 .
sequence of performances which can be chserved, and when the perigrmince ”
je‘as important as the product. Process measurement is also appmphaw )
refe the product’ cannoi be disimgu:siﬂ.d from tha process or where the | .3
) product cannot be measured jfor safety or other constraining reasons. . .
¥ Geperaily sp.akmg, process masuranem, appears appropnata when: . .
.* Diagnostic information is desired. ) ) . . ,‘ 1
1Add1tzonai scores are needed on a ;}artzcu‘iar task. vo.
. _nE \. ' | _ .
L ?here is no product at the end of the process. .

» The product always follows ?m the process, but high costs o
or other practical constraints prevent measurement of the product. 5

Foﬂomng are descriptions ‘of condat;ons wmzch may ca]} for é:oth ;
product and process. measur‘ement' : T . .
- \ " ]
¢ ATthough the product 1s more’ mportant than the pmcesses that
led to its completion, there are critical points in the processes
: which, n‘ msperfomcd may cause damage to personnel“or equzpnent. )

-

-

. e ThHe ,pnp,c_ess and Product are of simi iar mportance but it cannof . ' .4
. be,assimed Eiat the broduct will meet criterion levels. just because .
- the process 13 foﬂowed at cnteraon ‘leve?s. o .

i

) J Dzagnostzc mfomat‘ion is needed. By havﬁwg pmcess measures as-

- . well as the product Teasure, information as to why the produtt -

. does not meet the criterion can often be obtained. That is, if )

’ the product does not meet the criterion; then something whach has a
been_ done wrong m the process may be dfscaze):ed‘

S B 317 — , S
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t Khen both srocess and pmﬁ:zct maasures are faten for a given obgective, .

sccmng s, m‘ﬂow the criterion spacified in the objective. That is,
if the criterion specifies only a product, not 2 grocess, than oroceas
scores cannot be used 1o assess achisvement of the criterien. sms, 0T
course, does not preciude cb;ammg additional oroctess informatigp ».ﬁcre
such information is useful in an zuxiliary way (for example, as diacnostic &
zmmtacn}) and_is feasible tc obtain. - . . ’

e - - - re

?

" One c]assaf ¢ation 'has suggested three types of ta-s‘ks to iliusirate
the relative roles of produt® and process measuremsni: -

-

- 1. - :asks whnm groduct is the orocess. -

2. Tasks in wm_;:h the product always follows from the grocess. ~

A

3. Tasks in which the product may follow €rom the process.

Relatively few tasks are of the first type. DFill and ceremonies, playing

2 musical instrument and public speaking are examples. WMore tasks {such

as Tixed procedure tasks) are 6f the second type. in these tasks, if the -«

process is correctly executed, the product follows. o ie, if you

pack a parathute by following the correct process, the product, a properily .
. packed parachute, wiil *o‘ﬂow i

o2~ ' ! -
' A Targe number of tasks are of the third type, where-the process appears
“to have been correctly carried out but the product was not attained. There
are at jeast two reasomrs why this can happen: .Etither we were unabie %o
. specify fully the necessary and sufficient steps in task performance,.or
we did not accuratgly measure them. Rifle firing, for example, illustrates
that there is no guarantee of acceptable marksmanship even if 211 procédures
are followed. 1In this case, protess measurement would not adeguately sub- .
stitute for product m_easure:nent. So, before using a process measure, ask -
yourself this guestion: - ) v - ’
YIf 1 use only a process measure t a2 man's achievenent oR b -
"a task, how certain can 1 be-from this process score that he. -
‘ would ,a‘iso be able to achieve the product or outcm?a nf the task?” »

A

‘ -
If your answer is "I can £ be very certam “ you'd é"etter add a nmduct - T
measure.

¥
3  ——— -

- -

How,Wtypes of items for perfomance tests. You wiil .
see that these 1tens can be used for pmcess o\' product neasure::ent. i




Jvpes of ifems for Performance Jests: Process Raiing

Whan asing 2 rating scale, you should specify the rating 2 student
peads to achieve the performance spacified by the cbjective. or exampie,
: 2 scale from 1 to 6 micht be used to rate_pyblic speaking ability (See
~ Figure 3-6). #Here, 6 is the acceptablé standard Yor achieving the ¢chiec-
: . %ite, while 1 is the.begin\njng’?evef.

- . .

- is psor-spaa}:er but “ Speaks flwently ina®
spaaks without wall-modulated voice,- |-
speach impediment A js interesting, does |

- . . ’ not pause inappro-

priately, etc. ’
: 1 2 2 s | % 6
) ting needed , _. Rating nesded 1o pass
. for entry into ., criterion test at end
the course . ot course
~ figufe 3-6: Sample Numerical Scale for Rating Public . 7
+ Speaking Ability
« _ 2 ) ) 4 N
-~ _ Such a scale might also be used toaassess entering behavior at the start

of instruction. For exampie, a student may be required to achieve a 1 in
order to enter the course. ’\f he already can perform at Jevel 6, he may
P _not need thé imstruction at all. = - : - )

- .

~ . - - -

-
- -

. e 'S . ,
- The rating scale fay also be used to inform a student of his progress.
For example, he pay be rated oBice a week throughout the course, and from -~
these scores be abie to pace himself accordingly. If students consis-
g tently. fail to obtain the rating necessary to achieve the criterion per-
A forsance; révision of “the course curriculum may be indicated. Consis-
ten¥ly low performante ratings reguire increasing amounts of revision.
- - When a student achieves_the criterion; no further instruction is neces-
. sary. Rating scales, hgwever, reguire.observers to score perfomsmance.
So, the-scoring is based:on judgments, which sometimes makes the ratinas-
— - unreliable. The more <iéarly specified the performance is at each
rating scale point, the more reliable the ratings will be. Figure 3-7

shaws a beffer rating scale for ‘ouplic speaking ability

-

})
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el L. .

is poor Has 18ays Presents - | Presents Speaks Tiuently
-{speaker byt fmervous .| “zb" {accepizble jacceptable|in a weli-. - }

'sp2aks with- [mernerisms |z 1ot |speech tut | speech modujated yoice,

out speech "% ldelivery |but'is ° |is interesting,

irzpadiment . is too . ‘}boring does not' pause

. : siow or is |. _ * linappropriately,

- not suff- | etc. .
iciently -
, N clear {
A ) 1 =

Figure 3-7. Sample Behaviorally-Anchored Rating Scale

Neverthelesss-errors are easily made on rating perion‘néﬁ'c?s’,'.sd Tet’s look

at seve'yai different types of rating er rs and-ways to minimize them.

—

-~

Since performance tests reguire the trainee to display actual outpuis
(product or process), they depend heavily on actual observations and rating
of outputs. An examiner should rate performances or products under con-
trolled conditions which should not change from one trainee to another.
Also, the same performance standards should be used with each student.
For-example, a scale of 1 to 7 may be used to rate ability to drive a

truck.

Figure 3-8 shows such a scale with a ratin
standard acceptable for achieving the criteriosn.

-

g of 4 specified as. the
N

< 4 .s

1 fo pass

Rating |-
npeeded 4

criterion

Figure 3-8.

Sample Numerical Scale ‘for Rating

Driving a Truck

“'This standard should be the samé for all studen

truck was- driven in the best, possible manner).

that the truck.wgs driven.to minimum a

»

(A7 uiegms that the
rating of 4 should mean

raters should.agree as to what these standards are.

66
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? '}:= orcbiem of rating scales }ies im the dif mng\y} nent of the <
. gbservers. These differences (or ra;mg erre rs) may be claskified into - o
e - four categories: -

- .= &
<

- > -~
-

i 1. Error of Standards. Errors are sometimss made because oX difi-
erences in gbservers® stamdargs. 1T rating is done withoul any
discrete, specified standards, there may e as many differen
Standards ;s observers, th.rehy causing.overrating or underrat

_ Stapdards at.each point in the scale -mast bs ciearly specified.
Consider the following exampie: -

Ten persons are simultansously _being rated pn their

. swimming ability. Judgmenis of the abservegs willk, in

- ] this case, be dependent on their viéws of swimming stan-

dards—and theit relative experience in the area. The

more knowledge and experience they havé in the_area,

_ the more nearly alike their ratings of the stucents

‘ will be. ¥ore impoetantly, the more the swimming stan- s

: -Zards can be specified in terms of actual behaviors . -\
(for example, “legs do not.bend at knees while
kicking = 3"), the better the interrater agreement -
2. Error of Halo.” An observer's ratmgs be bzased because he
‘ \ _allows his general impression of an mdw1dua3 to Influence his

- - juvdgment. This results dn a shift of the rating and is known

. as an Yerror of halo.” If the observer is favorably impressed,
the shift is toward the high end of the $caile. I the impres-
sion is unfavorable, the shift is toward the low end. This -
type of error frequently goes undetected unless ‘it is extreme.
It is, therefore, a difficult error to overcome. Ervor of
hg;o is reduced by remmdmg the rater that he is judging
speczfm perfor'r{ances and should not take into consideration .

3 his impression of the individual ds a whole .ot

-,

3. Logical frror. A logu:a? error may gccur when smu?taneousﬂy :
. rating two or more, traits. When an observer tends to give .
similar ratings 9 traits which area't necessarily related, ’
. he is making a logical error. It may appear to him that these ’
two traits are similar when they really aren‘t. 1t seems
log¥cal to him but more than 1ikely doesn’t to the other
. obsérvers. For-example, if "efficiency” and "productivity”
are both being rated, some obseryers may think that they are
highly verated. .ThUS, tirey would tend-to rate both traits
at the same level: If a person is efficient, he must be *
pmductwe. This isn't necessarily so, but a h}gma] error
is easily made.in such cases. .

[ . -

N
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The W3y to minimize Jogical errors is v make the distinctions
zmony different traiis io be rated as clear as possibie. Ppint
) out io tf:e vaters that cniy separate,. independent traits are to .
Lo be rated. If possible, mve _xanples of the behaviors associated =
. Mith ﬁch trajt. .k - ] . . B

- 4. Error of Central Jendency. MAn error of central tendercy is demon-

strated when difierent raters tend to rate mbst students toward . .
T “the middle of the distribution. IF, for exarivle, the scal2 has - s
) seyen points and ysu get a arce number of 4s from your. raiexs, : . . -
they may be exhibiting an sryor of central tendency.  * ~ 0
- - . ) ;
N {ne vay to counter this is io use rating scales with an gven . .

{4, 6 or 8) nupbarof points. Such scales have nb midpoint and
you thereféré Force raters to spread their ratings swore than with .
_ 2 scale having a midpoint. The best solution, however, is 20
. _anchor your rating points with words which describe the behaviors
= andfor performances remﬁred {as shown in Figure 3-7). . ‘

- .

il \_-1 -

- Let S now 100k at a few speczﬁc types of pmcess ratmg methods. ‘ . 3
There are several types of scaies for rating o=r‘or~rances that are cbser- . .
vable but transient. You can use: .y 2 . <

g : ) - - - - B
_ . numerical scale . :

»>

Y c{e‘:crip‘;wejcale - _'-___, , - N ;
« A behayiorally-anchored mumerical scale

e A thecklist ' L e -/

. B

1f at all posszb‘ie{‘hse the checkhst. T'ne cﬁeckhst is genera]}v derived
from job performances and is the most reliable’ ratmg scale. s

.
1 - . v

1. Checkhst. ‘A checklist is useful for rating: ab1hty to perforsi 2 " .
- set procedure. #It's aiso a smpl‘e methed of rating skills when
your purpdse’ is to see if students have reached a certain mmrg\
" level. The performance is h¥oken dowrf info elements, which allows o
the gbserver to indicate wheﬁi'er Bach step has been successfully e
achieved rather than mérely whether or not final performance has . .
‘ " been achieved. This helps to reduce the error of standards be- —
cause it tends to minimize subjectivity. Instead of a large number. ——
. of categomes frm wh'rch the observers may choose, there are only

- e——-—4g5, "go” ahd "no-go® on many different. jtems.. .

hd ]
L]
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, 2

-

3.

L
Numérical Scaie. A ammerical scale ch-nr?.s. pariorrance iaio a
Tixed omunber of poists (gréater than two)}, depending on the mum-
ber of discriminations reguived and the ability of the raZers io
make ithhse discriminations. In most cases, pbsarvers can rake
at least Tive discrimin2tions reliably, bui not more than nine,
so most.mmerical rating scales shpuid contzin Tive o nine ooints. *

-

< - - .
"Descriptive Scale. Fhe descriptive scale uses phrases io indicate
Jevels of abiiity rather than numbers. Here, the disgiminations
can be naried . suit the perfommance, makirg such a scale more .
versatile thah 4 mumerical sfale. . However, there are also disad- -
vantages. Gn= mjor dzs:*dvzrta;go is the interprefatiocn of the
phrases. A phrase.may no} mean the same thing to 211 cbservers.

The more behavioraliy dexmatwo the phrase, the Detier. AZnother i
disadyantage is the difficulty in selecting phﬁse; which describe’
"degress of perfermance which are *ecually spaced.” For exampie,.
ﬁany cbservers consider "pogr® and "fair® to b2 wmore closely re-
1g%ted than “fair" and "gﬁod. : _

(B}

4.

Behaviora}ly-Anchored Rumerical Scale.

The behavieraliy-anchored

oumerical scaie inciudes a mmerical scale along with behaviorally

descriptive phrgses bdiow each number.

. phrase qust. be considered by the observ

goth the number and the
The descripfion can

be 2 singie word pr-can be relativély detaited.

The more detail

L e e Checkhsts {go - 00"90 "t"—l'$)

the descrzptwns and the more thoy d.scr;bo actual bohavaor the
© better the rating rrasu]ts are. - ;

e -

o
- - .

.~ Types of Items for Perfoma:Ze Tests: Product Rating - ..

R - s U ..

‘Product rating is more relisble™han pmcess rating/since 2 product

.- s usua’ny tapgible. A&fter completing a performance t, the Dmdutt .
produced is compared with the reguired pmduct. ¥ this cemaanson, the

_ rating is produced. This procedure minimizes. many rating errors, since it
prov;des the obseryer with a tangable standar/dmih which to compare the u

product’s suztabﬂity.. - j
[ T LY 4 - . . t - . -

—_ / . - Y
J;. > ’ ‘. . . - *

. Pmducr, rating methads incwde the same mam types as pmcess raaqg
/mthads:,-‘ ) ) .. S

-

- ’-

- - .

e /or:u*onca‘l sca'les .




for exampi a product checklisi for attaching a bayonet 10 a riﬁe maht
Rconsist of items sach as the faﬂomm. .

Circle o= . ‘ &

o is the bayonet firmly attached to the rifle? {go - no-go) |

. . e s the bayonet positioned properly? {0 - no-go) .

—o—_ — . - - . - .
be " g. =T %
——— e .,.__.p, .3 .

~e - -

A bshaviorzill _y-anchored mmerical scale for a product (correctly-gapped
sparkplug) ‘might look like &his:

[ A I 3 s 5
Sparkplug gap Szaarkpwc g2p | Sparwplug gap | -Sparkplug gap | Sparkplug gav
1 off by Z .0D4"| off by Z .003%{ off by T .002"]{ o 27.001%] set at exact
jof specified of specified. | of specified AT specified tolerance
tolerance . tolerance tolerance “tolerance _specified - :
i 1 : .
<. , Figure 3-9. Sample Behavioraliy-Anchored Rating Scale ,?
- -
Example of Determining Tiem Format and 78st Fidelity L
1L . ."’5"-“/ i . . L .
Now that you are fam'har mtb different types of items, and theie ‘ e
advantages”and disadvantages, you shouid be able to make a considered ‘
juégment of the,,.ype required for each of your objectives. _you detide

- what type of Stems your CRT should include and the necessary 1&xel of .
fidelity, documert your decision so you .¢An refer to it when ] actuaﬂy

start ccmtrvar‘mg your CRY. ;
. Lat‘s iook at an exampie ‘of determn g appmgriate jtem ﬁm:z} and
-7 pest ﬁde‘hty.

B - /’1'7 ) I . . \" . / .
-~ 77 " “Asstme that you are p!armmg CAT to cover a block of instruction '
on gresenﬁngcoral bnefmgs in. a’ ‘iea:fa:sfzzp course. The specific objective )
is: . .. )
| 2 /o
. .. Gaven four hours.sf ‘hbrary research, be ablet to prepa'a’*e and - P
deliver 2 w-mmxé',brieﬁng to a Genérai Ofﬁcer on the sfah:s




- - ’ I

> J

. - ‘“

> . ) . - . ~—
of oil1 skale d=ps=i;s as 2 maj r-ppiential sousrce &F 2 a‘yf’fay for J

i the U.S. 2y, Tae briefimgm z prasent clzarly 2nd succincila 1

the following topics: \ - - .
1. How 0il shale is formed

2. Knerz 01l shale deposiis are Found .

3. Potential groducts a/{:é usss of oi1 shale

s, fstimated amount of oil shale-in the ésnti"me} i1,

-

- _ Kow, what test format <o you use? You o.mo.z:.ly ds not bave 3 s:esr*
Senera}Lificer avaﬂc.bie 1o practice on. A&n azpropriate A7 format here
might“o2\2n oral preseniation 40 th2 course jnstr.cior scored cn 2 gr - fnD-80
u:ing hecklist 1o reflect af:epm,,raaw aspacts of coyeraoe 2ng gresen-

tation {2 fairly high leve] of test fidelity). & test having a much lower ) )
level of fidelity {and ccr:am]y not recomnzndad sere) would be a paper L
and pencil m.ﬂ‘ip]é choice test on knowledge about oﬂ shae d=pasats. :
and prmcwle:. o. orat greseatation. - .

1TEM SAVPLING AND SAWPLING AMNG CONDITIONS 7

. - / - .
from Figure 3-1, you can se2 thai once iitem Tdormat and level of
fidelity are planned] the next comsideration is whether or not jtems
cshouid be sampled for cbjectives. 1tem sampling within objectives should
bz considered when there are large numbers of items that could b2 created
~<€or an objeci;iv IT an objective calls oply vor 2 Tew sperific items,
. {such as carrying gut ixed procedures) there is no need to sampie. ;
d’/ -

e . B

-

1
S..mphng within ob,}ectwes is often necessary in situations where
the objectives to be tested iavolve abstract concept& Exempies of sucn
‘ abstract concepts incluée:

P -

o Hathematical concepts {addition, mu]tzphcatwn, diff tia- e
- - tion, vector analysis, etc.) ' L. ) T
. s, - Lz
) , nfategoncal concepts (identifying species of plantiife, pcogmzmg ;
. ‘symptoms o7 emotionai disepder, selecting s.ntabie positions’ ror ) -
_defensive fortification, etc.) / ;
. ®*Probien solving (be eble to troubleshoot and 1.dentify-—-the malfunction ’ ;

.‘\

i any internal combustion engine)

' - - . .
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Iter sampling within 2n cbjeczis'e wsually occurs in situaticns where |
the pbjective reguires learning 2 concept {such as addition) as cpposed
o 2 process mequiring a Fixed order of doing thiags {such as midmg
an Americzn Z'iag or issuing a_call for firej. . -

- «

P -

.  1n cases of teaching cmrzp‘s it is gznerally oot p35sible to édevelsp
test itens ror a]] 2ixssible ex.ampies of the ‘concept. Consider the concept
o7 ag8dition. the objectiye specified in the trammg program concerns

’ ?ei{‘mng to a\’d two thres-digii mmbers, development of a seriss of £47
items which o‘,zd‘aveiy tests, 211 possible two-w2y comdinations of thres-
digit oumbers s virtsSily m_:v:;ssibie_. Fencé, CHT items must sample From
the B“p;:]atian of items which could be denerated o test the coacepi. Ue
might, for example. devalop Tive Br six items, e2ch of which 211 for the
agditionwi W three-digit numbers, abd assume that if the critericn had
besn met on these items, the student possesses adeguate kaowledge of the
concept to generalize 2 any series of twy thres-digit cumbers.

, The more difficylt it is to lzarm 2 concept, and the grester the mum-
.ber of pgssibla items in the concept class, the more items will be reguired -
in your sampre. In general, the more aspecis there arz io i2am absul 3

concept, the mm difficuit it §s to Jearn. . .

s, . . P

_Also, the more aspecis a concepl has that are similar to anot
different concept, the more difficult i€ is 1o learn. Fer .xampis, 3F
you are teaching people tt;o/_ngmgmzn types of guartz, there are a number .
T of .aspacts of guartz tha yms'!i have to cover--hardness, shape, eir.
. Thére are alsq a mumber of aspects that quartz shares with other minerais-- .
because of these Timilarities, teaching recoghition of guartz will be rore
difficult: The student will have to learn o discriminate befween guarts
“-and other minerals having quarijz-hke aspects. .

P - DI

-

¢ There are at least two. other factors that affect the number of items
nhecessary for sampling within objectives. First, the relative importance
of a correct classificatign--whether or not the traines has mastered the
concept--should help de*érmine the number of items necessary. If it is
critical that a trainee master a concept, more items should be included
for the objective to ensure that the traineé can accurately apply the
concept. For exa"z;ﬂe, m survwa? ‘training, an individual must be

able to distinguish b edibie plants and poisonous varieties. So, 2
relatively large nud of jtems reguiring the individuail to d:scrimuate
edible from noned':bie plants is necessary. |, .. }

SESN

. - . -
. ’:_’: \. e .- .”M -
- . o - -
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»
Another factcr that may afveci.the mmber of items reguired when
. sampling within chjectives, is limitaticns imposed by praciical comsirainis.
* That is, often timerawailability, costs, eic. may not allow you o inciude
as many items as might gtherwise bz dasirable. ) '

-

Document your item sa:m_aiing plan so you will have 2 record ahen cre- .
ating itens. This plan should describz the characteristics that the
items to be sampied shouild have. | : .

4

. Sacuid Perfermances be Tesied Under Single
or Under Multiple Conditicns?
- * in meny situaticns, CRT performances reguire testing under muitiple

L~ ' —sondivione. You may mead to perform certain tasks under both daylight
_ and nighttine congitizas, for exampie. As another exampie, astromasts
PR must periory certain maintenancé tzeks hoth inside the spacecraft and
during Ev&{extra vehicular activity) outsige the craft while tethered
. by a 15i¥elina. You may have to perform tasks under overiesded conditions
jnciuding high noise levels, humidity levels, temperature leveis, 2ad _
so forth. ’ : . - o

- " Pl

On2 job which you as a CRT developer will bave, is the determimation
of conditions under which your test will be administered. Your cobjectives
will specify the condition or conditions reguired. Often, you may nsed
to develop test items which could be administered under multipie conditions
for situations in which performance must be exhibited uaZer a large
mmber .of conditions, you may wish to devise a sampling plan to guide
you in determining which conditions to develop tesi items for. {This
assumes that it is imractical to test inder 211 possible conditioss.)

-

E For each objective upon which a test item is to-be comstructed, yoy
! should examine the range of conditions stated. Next, you should make a_ _
15st®8f these conditions and rark them in order of priority. Figmre 3-10
presents. guidelines for testing under multiple conditions. o

conditions, rank the conditions in order of importznce, and develep a CRT*
item for the performance under each conditicn rahked in the top 30 perdest.
- . The top 30 percent should includd all the more critical conditions; 3% '

) v o™ -
.- =
e - -conditions. N .
wg.‘- —-e " . € . - 'S L - . . . e O : ’f
e e - . R - A .- — .
- ’ = . "- - - T .
e - . - S, .
b, - - - - -
& - -
: - .
- .~ .
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_ it doesn't, you 12y, need tg test under more than 30 percemf of the =~ % 7 7

¥hen developing a scheme for sanpling among 2 large mumber of testing >

N

RN TR YO

.
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- b - " \’-\- " -
oI the pericrmance must bz exhibized under each of two
cenditicns--you-shouid develep a €27 item for each con-
’ ditica..

e

- 7 - -
= e iT the gbjective statds thaf the perfcrmance may £2
‘. - exhibited under 2ither of two conditions, foss a coin
y and pick a cordition. : A

o 1T the performance must be exhibiied under thres ° |~
conditions--you shouid develisp a CRT item which tests |
the performance under the two most inboriant conditicons.

s IT the parformance must be exhibited under a large
- mumber of- conditicns--you should develpp 2 (R to test

. ) the periormance under at least 3D percent of the neces-

- sary conditions. Be sure to intlude the more criticail
conditiens. ) : i

> . -.
4 9 e

figure 3-10. Multiple Testing Conditions >

<

1et's consider an sxample: Assume an gbhjective specifies testing
marksmanship accuracy with an ¥-16. The traimpee is aliowed to fire 30 ’ E
rounds of ammuniticn at a si:at%nary target and must place at Jeast 10 .
rounds within the bullseye. He must do this under the Tfollowing
conditions: . . - 1 . : - -

-

~ ' e Daytime and nighttime {ituminazed range] . .
) - » .

— ® Yind prevailing from left and from ri'g'nt

T . Wind velocities of 0, 10 mph, 20 mph, and 30 mph. . - ~ .
These co?di;iqns combine sixteen ways, such as:, . .ff/‘ ]
: " e Daytime, no wind . L Y- ) ‘ .
.a‘na};-ime, with 2 mph prevailing 1;inr_i from the left 7 e .

e Nighttime (iiJuminited range), with 30 mph prevailing
fwind from the right . -

. Etc.. . -

hd ~
-

Since thére are a Yarge m::vber- Gr'ﬁnditions and you can't test under _
all of them%‘p ctical reasons), you should develop LRT items test— T

.
-

s /’74;‘ ,’ 7 . . /
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marksmanship sroficiency under at least 30 gercent of them. Zark the con-
ditions in order of importance, and dewvelop LRT iiems for ai st the &y
four items {30 percent of 158). Fere wind velccity, directicn, and day/
aight conditions are important. So) you may wish to develcp items for:

e Daytime, with 30 mch prevailing wind from right to ié“ft

s Righttime, a2t an iliuminated test range, with 30 sn;zh
prevailing mnd from left to right 3

] Ba)é?me, no vmld

e Nighttime, at an §11uminated test rangp, with.2) mph
;aﬂevaﬂgvg wind from right to left .

By Qesarg under the more diffigquit ccnéumn;, you ¢an usu2lly be sure
t the traimee ¢an p.r‘cm under’ the easier conditions. In this example,

thcugh on2 easy condition is inciuded: ““Dzytime, mo wind.™ Inclusion
of this condition is an aid o diagnssis. That is, it you had only the

- more difficult conditions and the trainee failed to perform ¢p standards,
you wouldn't kaow if the failure was due o the difiiculty ov, condi-
dOnS of just an inability to perform the target shootmg in general.
Tmzs, the easy condition ;amwds 2 check2- -

Socument your condition sampiing plan so you will have a record when
you create test items. The sampling plan should indicate the conditions
(pr cm'mnatwns of oond:twns) under wmch the trainees will be tested.

BETEPMINING HOW FAHY' ITEMS 70 IRCLUDE IN
YOUR TEST, AND DOCUMENTING YOUR TEST PLAN

- -~ »

-

* . .One task remains: You must decide how many items your test should
- include. The answer to the guestion “How many items should I create?”
depends upon the objective: The more complex the objecTive (the more
- subtasks mcludes) the more jtems will be r@urred to test it. This
is true, but it does not provide ensugh guidance in dec;swn-makmg for
the item developer. Two other basic facfors gavem the number of items
A to be developed: - .

- * o The variety of ecmdztwns un#er which the ebjectwe must
‘be tested. i N

_ e The obsectwe s level of accepub‘ie parfamance, peci:ﬁed -
———— a5 standards. ’

oy

o

P T VT




»

o

The firstfi"acter, variety of conditions, has been covered in the
preceding secticn in terms of sampling arong mltiple cogdztwns. There
are, howsver, objo:twes whick do not spaciiy muitiple conditions, yei
which’ may"'iogzca‘ﬁy be Testable under dzany conditions. FPor example, i7
an obsectwe reguires 2 pilot to be able ¥ land a fight plane on the .
main eastfwest ianding strip at Buiies Airport in Virginia, we might be
able to test the cbjective with cne item (that is, actually reguiring the
pitot to land his light plang on that mnwaé%;,au , if the cbjective
reguires~the pilot to 1anrd on any paved aij ip, We msi require the
piiot to make as many iandings as we feel &re necessary--on varigus air-
strips, under varicus conditions. 1a doing this, w2 érﬂ considering the
range o7 conditions specified in the gbjective when determine the
mmber of items in.the test. Develop as many "jtems ‘as are ne=dgd to
demonstrate that the trainees can perform under tke reguired conditions,
szmpling the range of objects the trainee must work with, and the range
of conditions under which he mst work.

The second :actor, Jevel of accepuabie periormagce specitied as
standards, must also b°/esxs,4&[§d in determining the number of items to
include. You mit/:zﬂude enough items to ensure that the standards are
met. 'r'er exanpl,., suppose an ghjective states:

jwén the appmpmate sparkpiug wrench b° abie to remove a
parkpiug from a 1970 six-cylinder s tzr in one mmute.

TJo meet the standard as stated in tms obsec*we, a traisee needs oniy to
remove one sparkplug in one minute. Suppose the traifiee removes the plug
in 59.5 seconds but he is rushmg frantically. He passes the item, but
you aren't sure that at isn’'t a matter of luck-——you're not certain thit

. he could do it every.¥ime. In a case such as this, yol might want to

include two or,three items. tach it.l must mtch the objective though. ' _,
Thas, you might plan three items: ] !
e. . .remove the #6 sparkp'iug in one “minute. ’ 3 - '. ) s .
- -, . '.remove the #5 sparkplug in one m'inutg, ) T P

-

s . . Tiremove the £2 sparkolug in one minute. .

i You must p!an these items before the test, and not vary them during iesting.
Actually, you are modifying the objective to state: ™. . -remove three ~
sparkp‘iugs. . .in one minute or less per plug.”

" Comsider this objectiye:

e Given your position as observé,r and the position of the enemy "
ard description of his materiel, issue an appmprzate can-for-ﬁre

A
) accoirding to the SOP.
,/ .




-
-

1§ the trainez gave a correct call-for-fire but stunbied in saying wrycm -
might be unsure whether he canmest the cbjective. Thus, you might write
several items, each reguiring that a.different cali-for-fire be issusd.
_ Several jtems would also allow for a wider range of stimulus condifions--
your position, ensmy pesition, anc Jescription of enemy maieriel coald
‘all be varied. Agam, you are modifying the objective to &chieve a more
accurate measure o7 the syar:darﬁ--‘hzs mist Se dome befers the test is
given. It is never proper to add items during 2 test administraticn.

: ._So. . .let's recap the general conditions for determining the pumber
s of jtems io sample the range of performances and conditicms. ¥e must

: © Terasie encugh items io satisfy ourselyves that, if passed, the trainee has
B} metthe standard:s. We must alsp b2 certain that each iten matches the

" - objectives even i7 there are mny 3tats for a gwan chijective. .
- L ]
. Do not get yourseli into the oonce;!é-;xa'l dilemm of siating that "syen

i7 the student pericris these four items I would not be convinced he has
mastered the ebjective.” I you find yourself in this situation--write

more jtems. On the ot¥er hand, the test writer siust guard against writing
large numbers of items which test extremely rare periormances under untan-
ahie and hard-io-imagine conditions. Simply make sure that ail objectives —
are adeguaiely sampled, and that all condifions and performances are covered--
without being unreascnable and without writing 1ange numbers of nitpicking,
jtems simply to watch the students squirm. 1t is mpa’rtant nowever, that

you sample all objectives, cover the necessary performances and conditions, .
and adequateiy coyer the standards.

e

The rel 1abﬂ‘ity of yaur test——the extent to which it will measure the
.same thing each time you give it--is influenced by the length of the test.
The more items you have on a test, the more data mﬂ be availabie for
making deterumatwns about test reliability. {Riahility is covered in
detail in Chapter 7.) A good rule of thumb §s: Write oo many items rather

han few. You can usg those which are left over io develop parallel,
fxﬁ;{ﬁga_;@e forms of the same test, or ypu can conduct an item amalysis

(as will B é:s;&;,gihm Chapter 5) *apd.2liminate unnecessary and ambiguous
-1tens--4(eepmg .oniy the best ones’ ~for the nna1 form of your CKJ.

:, . / ' - o - -
.- . The Jést-Plan Worksheet: - T ' .

-~

-

. -
- . - -

leping a-test.ja"i'an, we have discﬁ;’séd: Ce

Lot

. e Overcoming P ical constraints by se‘lecting )
among objectives or poa‘?fyzng/ob:(e:twes _ L=

;o omanmng U_an for":at and- 'ieve? of ﬁde‘hty
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" e Sampling among muitiple conditions

, e Deciding how many items to inciude on the test *

} ; Figure 3-11 shows a worksheet which will relp to collect and organize
a1l the documentation of the fest plan that ypu have developed. A work- . »
sheet ssch as ihis one sshould be developed for each objective upon which
yob wish to comstruct a CRT jtem. Figure 3-12 shows a sample worksheet

" fi3iled "{\n for the objective:

- e “Giyen a set of climber's spikes and a safety

3 strap, be sbie to climb a 30 7i. telephons - (

_pole in 2 dinutes,”® . | -
as well as for two other rslated ebjectives..
~ " o. . -
fiote that you should fill in the “number oF iigms™ column with the ~
nurber of items reguired on the Timal version of your test. As ycu wili
see .in the next chapter, you will create more itegs than-this so that

you can select the besi ones by review and other techaigues. By crealing

such a worksheet, you will have 211 the informatic® needed for developiag

a test. . < -

.
. X . )
/ ' . s . -
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.standards under the apprepriate conditions.

. . for se]ectmg among objectives, start mﬂ; ;he ﬁrst objective *

J

CORSTRUCTING THE ITEM POOL

- -

-~ ] . . -
.

P

. "Ccns:.ruz:gmg the wer:@aﬂl” is ﬁzo process of craaang a group of
jtems from which 7inal test 7iems will be selected.
opdd in the preceding chapter, documents the characseristics of the items
necessary Tor your test.
of items reguired for each objectiye.

satisfy yourself.trat, if passod, the

You shouild create erough items to

it is advisable, however, 0
actually create about itwice as many items as specified in the iest plan.
This will give you the latitude to choose the most appropriate items from
a large iter pool=rather than {o settle for t?z exact number you have *
created. You can tryout and review the item 9503 and select among the

jtems.

¥here the test plan caills for one uem, you shou?d buﬂd nhera
it caills for two, you should &
that an obseuwe mquzre; four nens, +wo under each o7 ¢wo conditions,
you wouild construct eight jtems~-four, under each. of the two tond1t1ons.

Fagure 4-1 ('oidout at the end of ,,ms,cnapg,er) shews the sequen;e of

lote that development ,
This applies, both

(X}

afperatlons aecessary for constructing an item pool.
of instructiops is included as a part of sthis process:

The tesi pian, dovoi-. .

You have spetified in, your fest plan the number

rainsé_ha,s performed fo the required_

In 2ddition, extra items can be used to create ai‘t.mate test Terms.

Thus. if the fest plan spec;.les*

A -

[ 4

to imstructions which tell the test administrator how to give the it&nm (and

" test as a whole), and to instructions wh:ch tell the z,ramee hou to take

the: item (,and test as a whole). r .

.
M hd - L

e

CP..EAiE i’t'EMS BASEB On TES'!' PLAN SPECIFICATIONS

- ~ [

F ]

N Th° pmcess of creating test items um]gtwe]y easy ang straaght—
forward, but calls for creatiVity and ingenuify.~ Take the_test plan work-
“sheet (completed in the operations described in the preceding d'napper) and
fol]f}w these steps to ensare construction of the appropmate jtems: -

it

. ’Ccmsader ghe first obgectzve—hsted If an ob,;ectwes are’
to be teited, start with this objective. 1f there is'a plan

S spec1f:ed for selection by the p‘lan._

-

- 2" - 'f . : \




1) .. » ‘

. h';.xt, ccnszdsr the mmt nd.iity ievel, type of measure- .

B . == Tent, and type 07 scoring spacr:a%’cr ezch i to be . . -
craz for this cbjective. All ifem constructed for this . s
“objectiverust meet- these, specracatwns- .

; worksheet colum baad'-d' “Szmple itam =S 3
<. Hithin Ghjoctwe &is colum indicates whether items. . a
will have to be saimied from a 1args group of appropriate ’
items or not. If itéws must be samplied, shis coiumn s
3r§dacates chara,ctens%zcs %ha 2ach iftem requires. L ed L =
.. Iaea 34331: at the ™Sample mag !'m}tag?e Conditions® "column. .
. - This column ipdicates/the ‘cénditions ‘under which each item
" post b,. tested. The column will spacify how many conﬁzhons
. are be tested ohd wna: theso co,nd#wns are.. —_— . —

.
.

ot

IR F'maily, look af the ]asz column, “Numbar of items for
. ob3ecaye- This co’luzm telis you how many items to ecreate

for each objective. ' Remarber, if one dtem must be tested
undor two conéihnns you creata two jtems- --one For each ~ . P
conditwn. . . .

-
- 2

“ -

. ‘:mu, crea.e the &%nd bf 1ten§ ‘sp=c:aed in ypur thst pian e
%9 worksheet Tor, one. obgectave. Then, repeai the entire process
e ror the next objective specified onyour te.st p?an worksheet

.« -
- -~ e ., F A
- ece® " * . - ..
s ‘o B
" .

¥heh creating 1tems first natz the paromance caileg:l for in the s -
objective {overt main intent or mdzcator) Then wrife the“test items
2 ro]‘iomng the test pian specifications, makmg sure that the periormance:

_ in each 1tem writtep fof an*ob;ec‘uve matches the performance stated in C et
‘the abaectwe. Youd~shouid be concerned ‘not only with the performance . < ,?é
* (although thie performance is extremely important), but also with con- . L=

‘ditaons and_;tandarqo. The mie for"this is :eiatave’ifs:‘mp?e-

> - - - -~ . - - . ° s
Padid e . . -

- .- ... . ..‘1 . . a . - -

-, oo B3 * vy P - ~ ] .
Tl 1 Rake the test ite:ns mc’iude the- say!:e condifions A
2 w- .1 angd standards. {no i more, no Jess) as those specaﬁed n ¢ e,
AL e -m~€ne obaactfwe. . . . o Tl

. -t . = o e - 5 2. . . .
- - - - . - o * . .. . u - . -
- [}

".‘." b e * A " N

e

i ?.emezzber “to con‘sah. yom- fest -p]an, thougb-'-you x:ay be sazzplmg 2MORg the -~ }
’ nsgeciﬁed corud:;twr‘cs. C g . . . R o e, T
-f.onsader 'the foilomng oﬁjectiva* ‘ - N - T - _ &z

»
-

S M‘:'Z., o é'ffven a store’mom of too]s used- daz‘jy at the potor 9‘”“ ‘ : o
Tal "+ identify’the tools needed to reglace & fanbelt om.any. late N
i a7 oodel’ Jeep, by takmg those tooTs out of the storeroo:t ‘ SR



Row suppose “the iien as}.s a s».;.ua'xt to remsve {o0ls from a dask szoreroom

. Sat a specified-moter pool. Would this be an edeguate it tem? No! Kho
s2id anything-about the storemam baing dark? T‘m dizions calied Tor

'in the test item are different from those cajied fof in the ohjective.
- %ot calg-té—*——%"mame, but the conditions 20d siandards also shouid b2

- ¢thz szme io the objectwe ‘and the test item ‘(ra:'s the only-way yo.z
m'ﬂ find o.zt if tn= ebg,e:tus has baan acm vad. | . .

-
- . .

. s -~ - . /4
= Khen writing test jtéms, raaeaber i0 keep the danguage simple. The - o
" studant’s ability to compra.end difficult language s ordinarily mt the
3kiid in q.:e;;:oq. And remenber, all indicators should b2 within the
‘repertoid oz the sto:%gn;. for example, i7 an item presents imformaticn

L 3
1 to the stddenyt and reguires him to calculate madpoder neads for a tactical
. ..~exsrcises iz should say “Calculate the reguired manpowEr® or "How many o]
men agre” reguirsd?” Noa,, “fvaluaze itne logistical conszdora;.aons and o 3
, advante an estimate 5f personpel mq.uranen;s pursuant {0 the m‘om.auon .
o F gresated herein.” - :

-
* 7
- .

's

Row, ‘iet 5 wnsador an _xampie ‘of doval;opmg /VanouS' typgs of u.em
fgr the same objectivel Assume ;,ha& you have the ao‘i}omrzg ob_;ec“ﬁyﬁ

must daveloa a wst uem. . .
- Objective: The student must jndicate the’ best position for . *

locating 3 Vight switch to activate a light in IR
_ the supply closet of a:bataliion headguarters

” ' "offie. . . - \/ :

; . . . One possibility is a _standard multiple chozce item. Figure 4-2 shows
Y. such an jtem: - NN

-~
‘-

A

- -
Y hd »

1 - : = N

?he b..si piace to Jocate a hght smtch for ﬂzesuppiy ciocot is:

v

-—

.A - In the ‘ar ieit mszde corner of the c]oset. . .

. . 1. B.. On the rmht ms'ada wall of the closet about’ one oot
. : : _ from the closet door. . . -

= .

T —:;,_O.n_mgleft\msade wall of the cloSet about one foot g .
- .. fron the tioset gdoor. — .0

‘\t.-)

."w

: o f /D Outside thie closet, about one foot from the closét door, S
‘{ . ' - arid ‘on the same wai] as the ,dsor. . . -

:’",./ :' - 7 g/ . .‘ . ’ - .
0 . :'(-Ansl)lar = D) _ “_- S R

*

Ny
o

\\t‘ \u.T‘I

tA iy
. e

LI hd

r . e - - . N _ e P

.,  Figure 4-2. Sazple Multiple Choice Test = {
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Bowever, this iien fequares !:. 3iydemt to visualize the locations
spacified in the choices, & through D. T’*z: talent Tor this tiod of
vispalization may aot be in the siudenis’ asrmal reperiories of bshavior.. .
This- raises an impsriant psint: o

-

’ Bge graphs, drawings, and photographs when necssdary | 1
. | Ter c?a:r commynication. : . . -
—_— - . .
-~ ) -
L.;mg tfris o0int in wind, another, betier pessibi hty for ihe “light ]
swizch® obiective is ad illustrated multiple choice item such as that -
s?;oya in F]g.;m %3, .
“?”’{;
‘ . g‘
i X ' 8stallion Headguarters Office . ~
" .
3
3]
’L ‘~$.
- e
- .
| Directir;hs:_ P!ace a circle around the letter which indieates the ;>°s£ Y
- ; 7 position for the supply closet light S\n& . L e
[‘:" ’ - ;,J' - . N . 7 . .
i.-c Ao - % ¢ °
. o7 Figure 4-3: _Sample Illustrated V.uiﬂ“pie-ﬁ:mce Test - . .
6 ’ .j i - ° : v e -
ﬁ - - . ' ~ * - - .
[‘ - Q ., .)/ Gi\ - . a:% - ) R - -
CERIC s T &gy . L




",,, » L . . .- ‘. - )
- e . s -
L4 -

. A third, gven better, ;mssm}aty is 2 szmiazed performeace test
- _ item as shown in Figure 4-4.

P4 - - [ 7
: P ! « ) )
. - * . b
X » } ’
R oo ° - i _‘ ..'1
N -~ - Bhrdlioa Hepdguarters Ofhee - &- -
= 2k - ] . ’ - .
-1 - - . . ™~ )
- - T »
4H .~ - . - - .
L s -
] . 3 - T -- . . - ' 1 -
. . > -EN’: . i - B . - %’:‘n =7
. N : I, ° A }, .
. A IJ - : .. )
.- _ e T e :/ - B - . -
. - . ’ ” A i -
- - . "/ - -
/J. . ' )
< ‘.7 . - -
2 . - - e . - / - - . . . -
‘.7.‘__:,-” Bzrectiqns. Place ap: “x*' at the ‘b.sf positioa for Jocating the 1ight
LT . ~ switch 10 ac;,twabn a hght in thn §cppiy c'ioseta : ,
>, ": . ' - - i " .
e .Figure/ 4-4. Samgle Sazm‘fated ?erfoma{wce ‘t’es’“ . T
’ _’ ; ) . . -~ -
. ) ; e <
- ’/ ’ » - 1] bt - - P
. . . T .- oo
. - s . 14
- 4‘5” Y e -, . . -
: - S . . B
o868 T e e
- S 4 - : - -+ h - * .




Fimlly, the best ghoice s an aczual p=r‘omanco jtemr where the j

student enters the roon with a red graase pencit and is instrucidd )

. “Place an ‘X' ai the best position for Iocating 2 light swiich io aciivaie .

a light in the s.pply closet.” " DF course, prectical consir¥ints My I
SFroaibit use of sach a0 iten.- ) .

» - . -

- ARuother point 10 keep in wind when creating items is the following:

- - -

'

Present the test 5o it doss noi give the student hints . .
3as 0 the corract answer, bur never make it sxtramely
git¥icutt simply to ensure a certain mmo=r of failures.
d — — — LJ & -
3 F' 4

An example of 2 writien item with a- hint might be:

“An ung nend]y force is sheiling ysur oositicn prior
to attdek. As soon as the shelling starts, your squad
:hw,]d begin a

-
-

1. Orderly ratrsat to ge: out of sheiling range. -
“} 2. Attack io catch the enemy &y si¥srise. -
3. ,Advance ioward the enemy position. .

- 4. ¥ove foward cover in previously prepared positions. .

21 this igem, grammatical cegisistency gwes 2 good hint. Choice 4 is the . w
D. 1_1 one whiéh grammatical 1y 7ollows from the.item sten since "begin a . y
moNe” is preper; while “begin a orderiy,” "bagm a attack,” and “begin -
& advance™ are grammatically incorrect. PR - * ]
. . '_ - ) - - -
. Remember, yeor creativity and ingenuity are called for in creatmg ..
. items. Yoa will have to use your magmatwn to create the best possibie - . ~
" items for eaeh objective. . -
« . .. .- . ‘, : ) - . ' . v " . . .
T _ DEVELOP AND DOCUMENT msmvrmﬁs v - T
L T FOR ITeM USE _ : . .-

3 .
- -
i + o . . . ..

»

Once you have creatgd the 1tems for all ob,:ectwes tested in your CRT s .
it is necessary tp develop and doculent instructions that describe how
€ach iten is adzinistered. Generally, tests consist of one type of itex .
(pe.rfar'sanoe itezs or multiple-choice items, for example), so instructions
" spetifzc to each ita:a are often not necessary--ggera] mstructions covenng
S 87 . '

.»
-

7

[} S
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the entire iest apply 1o all such iie [W2 will discuss gemeral insiruc-
] tions im tre last sectibn of this chaoler.) .-
-« Somerimes, Thosgh, specific imsiructioms Yor each it en are Wszry. i |
T Jhey may b2 natessary Tor Twl reasopas: : i
Iu s Tt jtew reguires special eguisment or facility sefups, %
Lo special conditions, or spacitic siandards which the fest
- . eadministrator must irplament as 2 part of adwinisiering ]
that item. . . : - S
. - - -~
- e Th2 iter reguires that spacial inszruciions b2 presenisg ]
- 9 e trainsse in.order Tor hir to 2fiempi it. -

lp, specific imszragtions are part of the items o which they ars :
appended. Tn2 siems LT.1d 70T be adrinistersd or undgerstond ma,hguz :?nem'
Thus, you ST creae specific :n; tructions. 3ince they are 3 part of
the item, item adeguacy cannog b2 zssessed withouz them. .

uc

. - -

/ ) When developing sperific indtsruciions, kmg in mind the folt ;awmg

. - -

]
Q
-by
3
w
"

.
.

e Sperific instructions shcould b2 placed with'the iiess to : .
which they agply. Thise garis of the specific insiructions -
° which the trainze should read ars writien ingo the jfem. -
Ttose parts which t211 the z2aministrator what to do, soould - _ - -
e included only in 2 separaie “"zdwministraior's test copy.” :

’ e Specific instructions should tell the trajnee whether ‘speed )
gr accuracy is "ore J"mrzam. Any time 1imits sfzou‘id_ be -

, >p=cnaed. : .|
o ~ - »~
- » Provide clear instructions to the administrater. Teill him { . F
’ exactly whbat to say io the trainee, and how io .answer ; 1
guestions. (Th2 safest way is ©0 havs the- sxamner Tead ’ ..
10 the trainee directly from the written directions.)

e Provides diagrams o7 egujipmeni setups and facility _arrange- .
- : ments for the adminisifator, whenever necesssary for a . .

- . given item. Eguipwent settings {for example, diai set*mgs o
. on meters) should also be specified. ) 5
. Speci fic ias}n*uc.,ions shculd tell the trainee exacdy what

" the perfomance, conditions, and standards.are for the item--

- . ' this is especially §uportant for hands-on performance iteos. ‘
. They may alseo exg‘!am the purposes of certdin itexs. An -
’ exaple of. 2 spe ific instruction’is:. ) ‘. i

o - "At this Su&tiOﬂ you will be tested on your ab:hty
" to perfora certain tasxs on the breecn oechanisa. . o~ -
e ' 4-7 . _ ..




L)

° ’ ’ ﬂ‘. L. ’_‘ T

- These tasks will re:;.nre you to ;:=r~cm tna duties . . -

- of several czrnonzers.” You have five misuies for . - DA
. e2ch gerformence measure. Y¥ou will respond appropri--- - . - -3

- ately when instralied. Using the breechblock holding P

togls .and the eye boits supplied, fpliow e2ch insiyuc~ - S
tioh the axzminer gives you. Yoa must-respond to each .
mstmc“an cerracily in orﬁer o pass the ,par‘cma,az. . T
measure.®  ° . B SRt

The administrator’s specific instructiond for this item %ﬁ]b'ﬁﬁ—“ B
clude"what topis and eye boits to assemble, how io place thzm 3t the e L]

station, and what instructions to give to the trainees. - - -

P

emenb_r, 2n wtem is incomplete without necessary
specific imstructions. .  * v

) : - )

— -,

- After creating the items and their associated spacinc m:tmn;wns, j
"you should assess their adeguacy. Let's review some of Zhe raqmr:amaaa.s .
for adeguate 1tems N o

.
4 - -

ASSESSING ADEQUACY OF ITEWS i B RE

Do Items ¥aich Objectives? - . - - -

First, you should ensure that jtems match objeciives. Check: ‘tb.e
foliowing in both the item and the objeciive to be sare they arg. ﬂ'ge same: o

- e « -

o Periorsmances

- s Standards

vy,

. £ondit3‘oas )

Then, fmd the overt main mtent or mé?.czfonm ﬁx-e ohgéafz“v;—': ?fns ,_: N
performance should be the same for each ltﬁa Fou. mto 73] :f._f;g..ebjﬁhra. )
-Do they match? 1If the answer is yes, pmceed to. the.next ch , If t?z&
answer is no, the 1tem should be re\nsed or- i:'e’jeetad.‘., ',

{ i

.
‘.‘-
\'&\

L}
\
h

-

. /.. ','“'-‘._. %, ‘ e
. 4 ‘ol
Third, note the standards in the ab;ecéme. ﬂ@kfe sz}m ﬁze; ma.téﬁ*.
the standards in each iten of the jien pool” for tF s sﬁféﬂﬁ“’ ‘
do got, the itez §hou]d be»mvasef gr‘ reaectﬁd; o

A




-
»

" Other Chaecks on Iten Adequacy

"l

. <

-

Fourth, ensure that the conditions of fqﬁ obgocave mazch those of

- the jrem. et they maich, the iiem is sutcessful. IF they do not, tbe
_ item should B2 rev?‘“ﬁd sr-rejecied. . “ 3

- > L 4
. . = & . -

- - ’ -

You should alsp ensure that all ilems are clear and unambiguous.
Thera should be no guestion a5 to what is @m2ant. I you are noi cerizin
about any of your items or 17 you think that they can be taken more than
one way, see i7 they can be improved by revision. ]

-

» You should also take into account whethér or not the items are
reasonzbly 2asy io a2dminisier. An iitem should not be any more difficoit
to administer than is mecessary while adeguately matching the objective.
Items that are complex to administer will be subject o additional errsor,
both en the part of the test adwinistrator and the irainees. For example,
if your item is intended to assess beginning soldering skiills, you would
not want if to iavolve soldering microminiature componenis. to a circuit
board. Such an item would be difficult to adminjster because of.the
necessity of guardmg against damaging expsnsive components, and because

"of the difiiculty of observing the soldered connections. Imstead, your

7tem should probably invelve soldering majer compenents to a large chassis
{or sonathmg similar wmch is more easily administered).. The point is,
not only should your items be feasible {bé %7thin the Iimiis o7 practicai
constraints), they should alse be relatively easy to administer.

-

You have stated in your iest plan wcrksheet the Tevel of ndehty as
dictated by the test format. You shouid check now that your items are
at the appropriate ievel. If your objective calls for hands-on perfor'sance,,
then your test plan worksheet should sc specify. You must be sure that

your items ca]‘l for tifie same kind of *hands-on performance. .?

yt‘ .

Keep in mind that, i'he higher the jevel of f:dehty, the better the
test. But remember, t00, that the level of fidelity specified in the -
test plan mist be adheréd to, since it was based not only on the objéctive
but, also on practical constrainfs. {Practical constraints may have pre-
vented higher levels of fidelity which would otherwise have been possible.}

-

.

. When you revise madequate jtexns, be sure to rense their specific.
mstruct'aons a‘lso. .

Now you have a pool of itens and their assbcaatéd specific instructions
which appear adequate. Al1 that recains . is to develop general test instruc- |

- tions for your CRT. - s
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CEVELOP GENERLY TEST INSTRUCTIONS

- . o~

Proper instructisns are an essential pari of any test. You should
iry to make mstrucaerzs as c]&ar, unamdiguous, and brief a5 _poss sible--
both generai instructicmns gwan pr:or io the zesi, and specific 4nstruc-
tiens immediately preceding the items o which thoy aopiy. General .

) _ insiructions apply ito the entire test, uniike spacific mswuct{en; which
. -amhLiny certasp items.  _ .

- P d

-~ General] instructicns for any test should include the following types.

f informaticn:

rd

e jhe purpose of the test. For exampie,

-“This is a test of your abaiuy d:sassembie a
¥-60 machine gun”; | : '
-“This is a test of yoiw™ability to unscrambie code

% words”; - -

L

“This is 2 test of your knowiedge oF traific reguiations®;

etc: - o .
. -

e Time limits for the test. For examp?{,v—* -

-

-~

"You have 60 mmutes to complete this test”; ‘' &
, g ~ \
"You have 40 minutes to compidte Part A-of this test, -
. 30 minutes to compiete Part B, and 45 mmnes to cmp‘iete
’ Part C*; . .-

"You should be ab]n to complete this.test -in about one -
hour. Take your time, yoy m]} be aﬂowed to- ﬁmsh it

it mkeryou Ienger"*'-—

-

- P -

ett. .

. Descnotzon of test conditions. For exampie, o,

- L

-

V. ’ “You will be allowed to, use your textbooks" 4
N " “You will be tested in a tent filled with Y tear gaS"'

'," ’ ”You may usé any of the wo"ls on the table in front-of you®;

~




I -
e Description of test standards. For example, - - . "
- ™oy wiil b'e‘scoreﬁ[@ o many items you compleie *
_ . _.CO t‘ay,; - - . . ..' - . . ) - . -
“You wili’be scored on your-ability o foilow the SOP :
for doin‘.g this task™; - .
- *You will be rated as to the smothnes's of your landing”3 -
- “To receive credit, you mist get the exact answer ’tor )
each prob]em“
. {.'.{C.-— . ) . o . ‘
* Description of test jtems. For eximpie, i
"For each problem, record.vour answer tne npearest .
*. 7 tenth. Show your ca]cuiatzons e s -
mubleshoot each 'almnctzon hsted and record the .. .
part to bz replaced. Do one at a time, oonanuang until L ]
you have diagnosed each m1function iasM”* )
._ “Circie the letter mdacatmg v.hE correct cho:c., A, ;
-8, €, D"; ) ) i
) etc. - a )
Hote: 1If ‘the test 15 a written one, it is a good 3;!&0 :
.7 include 2 sampie item with the torrect answer. One )
sample item is worth many words of instructions. - .. e
o Genera] test regulations. Fca' example, - ; . ‘
. “Do not talk to anyone—-talhng will cause you to faﬂ T
the test"; - ) . - . Do
; ”Razse your hand 1f you reed assistance”; < )
C; . ®proceed to 'the -next station when you have f)mshed
. _'thetask"-’ P L.
) . L= e S .-_. . .
etC- T o T T T A 0
" . r . : ‘ ) Tl ’ = %
<’ <6 . * :
- ‘ . o - s
- ' . - ~/ L~ .t
.'/',1 A ./,' .A .. o ' .. p
L ,_f'f P . « 92 T - ’—.._/ -
., - * s . ’, v * '. . - - - i
S - 4110 . |
. P4 : A . .. vy . .
j / - - M v ‘0 . -_ - hnd




-

-

m

Q

A FulToxt Provided

-

.
- - -
-
- -
o
‘.
- 4
~ 3
- - °
-
b d
P e
e
“s . *
. -
. [
p

ngu:r'e 21-:3 .

" Sequence.of Operations .for

Lonstructing the Ifem Pool

. ’,
A
-
~
.
. "
+
-
.
.
N -
- -7
. p
.



-

-fer a

ne
CRT.

SELECTING FINAL TEST ITEMS

ot

preceding chapiers have ées ribad how %0 construct

The key charactgfistic ¢

test §temg
_these items is that they are d’eye‘ipped

- s to measure the degree of attaimn&nt

{ an objective.

The items you mﬁ

C‘Z’ will,

therefore, depend pnnarﬂy

. . select Jor the final versmn of you
‘ upon how ef roctnniy 2ach §
. the obzecavo and«£hose have nok.

confuse trainees, and wil

{em discriminates bebvean those.

have ach] eved

In addition, .good jtemsswill nof

pass ranp

by peers and experts.

The seguence

r.lest i

tems from the item pool is shown

of operatiofs for selecting final

/ ia figure :a-] (fo]dout at the end of this chapz,er)

Cay.
objectiva,

.. >

items.
become apparent.

tryout and how to use the results.

-

&

.

¥

. in order‘ to se]ecf finzl. test jtems, you mll need a pool of about
“twice as many potential items as are reguired fof the {inal version n of your ,
You have alireadyl checked each itew to rake sure that it matches -its
and tha*f:;th» item is clear, unambiguous, reasenabiy.easy to
admmster aad at the appmpmato levet cf ﬁdehty

- z
“ -~

Even a‘ter such careful re-examination, it is important to try out the

it is through tryout that problems. which you canpot anticipafe my
In thiz chapter, we will discuss how 0 ¢onduct an item
In addition, we.will discuss other.

ways ‘of reviewing test items, to help you.select the hest ones for the final

____.__45 ready to administer.

) selecting A Sample

”~

> . -
. ’ S .
- . h -~ -

- -, - [y
s

3 - - L

CTRYING OUT.THE ITEMPOOL - &

P
s L
5 .

-

‘version of a test. The &nd product will be a fmal versign of aJZRT wmch

The sample of persons you use to” try out the test 1tems must! jnclude  °
persons who are similar to those for whom the test is intended.-
rust keep in mind the purpose of the jtems--to differentiate between those -
who have the knowledges and skillg to reach the objectives on wirich the .

Here we

‘items are based, and those who do npt. So, about half of, your sample
- should be composed of people who are “masters“--that is, people who haye .
' ’ already passed the course segment that _your jtem pool is testmg, or those

.

‘*\/\(
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~
.

who’ are known to be competent 4n the subject ratter area, suth.as"imstruc- +_ &
tors;, or others ho are atYeady known to be gualified. ‘The other half .
sfpuid be composed of people,who are: taking, or are likely to take, the s
instructional material for which you are develaping a test, but whs have

not vet passed the course, upii, or lesson in question. The segorgd haif?f

your sample, theh, should be composed oF pegpie who w11l fe tahpg the CRY, | . )
but who are expbcted to be "non-masters® {sincg they have not yet had the -
gppropriate training). .Thus, about half of your sample mby.be expecied to :
.. ‘o well on the items in your item pool whife the other half should not. .

- < P !

[}

.. Suppose you h3d developed an iten pod] for indivicuals who have con- -
i ted the individual tactical training component of BCT. ¥ho -would you
ﬁy,_out yogr item pos] on?  Half¥ of your .sample shouid have pecple who have -
already been trained and tested gn this ecomponent of BCT. The other haif - )
should"be composed: of individuals who are 4n BCT Hut who have not yet beT:
\ -

traioed in the individual tactical training component. T
D . ° - ’ .

Suppose your test is intende‘d'for goerienceddqteﬂfqeneg specialists.
Again, half your sample should be, composed of such specialists, but the other
half should ‘be composed of people who. have been trained; a$ jatelligence
specialists, and who are not yet experienced. It would bp- inappropriate
. t0 use psople who have not received any training as intel igence specialists, . ()
" °  since the purpese-of—the—tesd is to identify those intelligefice speciaiists

who have Had experience, from those jntellicenge specialists who have not.

<

5 . » - N -
. - -
-4 ] - . . .

--1 Try out your item pool on the same t):pe of people as those who o ) -
¥ . ] -will take the final versien of your test. "Half the people’in | . e
- | ¥our-tryout sample shouid be “masters,” and the other half : .
. .{ should be “non-masters.* A S _ . :
) . ,;\ . '. : : - - . '.- - ' - ’
'1' . N - . M . - - - RN .
- - - c « - £ . * - v i .
. If your test will be given to several different groups, you should- ’
- try -out the-item pooT on samples of “masters® an¢ “non-masters® from each
E © - group. IR T . . -
. - e T . ] . .
K . . - ~ - - R .
L .o ‘ e " e — . i . ~ . s "
- - Sampie Size~ . ~ - - . ) <. . e
. . - Thé number of individuals to include s your tryout sample'must be \ . e
" given careful consideratjon. Including too" many is-rarely a problem; thed:- . - . .-
difficulty 1ies in determining the minimuni number of people necessary for S
7 ‘the tryout, There are two factors to consider in.making this determination: ~
— : . ] oL W . ' 7
o . The.nuf'rﬁér of iteirg'in_ your ités pool @ ' i
S _ * The 5izé of, the population_ for whom the jtest is intended SR

- rd




. sample is the size 6f t popu?ation ror whon the test.is ntended.
) prmcwfe here is: | ‘ s .

.
< - ~
R I -
-

Thb-nwnber of‘items in your 2t‘-"’1 peal 4s the most cr’at;ca? factor.-
,You nust hive more people .in your® sample than items in yovr Hrycut pool. ~
therwige y6u won't be able to use the tryout resulis pmp-r}y. .

-

in ganora? you should have at ieast 50 partont more people - L
i yeur <amp‘ie than items in your "pool.

Pl

L
-
- -

For exzmple, if theré are twelve iiems in your tiyout pool, you WilT need
a sample of at least 18 pegple {nine "masters™ and nine me-nastérs”)

if possible, it is better to have an._'jvven larger tryout sample. . - .
X . .. -

*
-

N~

_/

The greater the pmportwn of peop}e in your sarpte to items
in your pool, the more 1ikely it is that your 1tem analyszs
resu!ts will be re‘hab]e. ' o

E - -
L

4

. v

The second ‘actor o cpnsider in aetem;mng ‘the size of .the tr}out )
The

~

4

- . -
Py A *

The tryout sample.size shou]d be proportionally related to}‘ .
the szze of the papu]atma for nbzch the test is 'mtended .

. ® . . - - i {
\ Ce - . . .

<

" ‘That*is, the larger the size of the po;;Q]ation for which the test is

T, - . '-ﬂ

' . B . . ., - ) . .. . /-,
. - . . ~N . -
"To be-represgntatiye, 2 sampie should have enough people to reflect
the composition of the test popuilation. " There are no set rules for relating
the sampie sie to the size of the test popu1at30n, but Figure 5.2 pmvades -
some” gu1dehnes

intendéd, the Jarger the tryput sampla should, be.

‘v
. .

-

[
f

Y
\
\
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Xycle: -

153 yoar test will be administered Then the mmber of pesple in your { -
tp about this tagy peopie during one | tryout semple should be abcut:

" 20 or less 7 B8w1i2
3 - ' . 1215

5 - < 15t 20
100 . CBw®

200 o : WwH .

h

4

500 o1 e '

) 1,000 or more 1 80 to 110

- . - L ]

A

Figure 5-2: 6uidelines for Choosing Sampleh\

-

by

15 Zre seputaticn for whom the test 1s intended-is smll, the sample
size can also be smail and still be effective.” So, for smaill populations,
tbe"san?ge size is more likely to be set by the nurber of items in ihe iten
pool. ‘for exemple, if the population for, a specific CRT in one adminis-
tration wiil be about 20 pecple, you can see from Figure 5-2 that eight
people will be enough for the sample {you would actually select four
sracters” and four *non-masters®). But if your fest will have about -six,

* items, then your item pool will have zbout 12 items. Thys your sampie

should have at least 18 individusls {mumber of items in pool plus Fifty
percent). s . .ot .

—— . - - 7

—— - e

2

if tha test population is large, the sample size will be determined

" more-by the size of the population than by the number of items in the test.
. Remember that the number of items is the rost critical factor. So, never

use less than 50 percent rore people than {tems even if the Sample .coufl'q be

t

smaller based on the population size.~ . .

*
-

‘.. There.is one other icportant point in selecting a sacple that uﬂi
be representatiye of the test population: ..

1 The tryout, sampleﬁ:;t be randém g

£l - ; - ’ . ‘!
. b

- N
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-

This néans that the individaals ches
the appropriate type should be selec

: 1%

among 21l available peopie of
chance. 1 you use a random

sample, you will have the best représentaticn of the test pogulation.

It As very simple to construct 2 r2ndom sample. First, obtzia two

" lists of the appropriate types of p=ople (“masters® and "non-masters*)

available for the tryout. Write the a2mes of the “masters® on ceparate
slips of paper and place the slips in a helmet. Shuffle the siips

thorsughly and, without looking, pull slips cut of the helmat. Xhen you

have pylled out 2s many slips 2s needed for the "masters® half of the

sample, keep thece and throw the rest away. Then, make slips for the "non-

masters® and repeat the process, ending up with the necessary mmber of
"mon-masters.® You will then have a randon sample of the appropriate
number of "masters” and "mon-masters.®

I

LA
Let's consider an example of cevermining 2 tryout sample. & very

1ikely sample could be students who are about to start 3 training cycle.
One group could be pretested (that is, tested before training) and calied

"non-masters.” The second group, could be posttested (tested after
training and catled *masters.”

-

)

Determinatibn of Test Tryout Samples: I1lustrative Problem

The test is to be five items in length. The course cycle has 50
people. termine the number of people to include in the test tryout

and ‘the number of items. Assume you will use students in a current train-

ing cycle to develop the test for the next cycle.

.

.

Solutjon: e

~ T. A five-item test requives 16 items for the tryout pool.

2. A 10-#tem pool requires a minimum of 15 people in the
~test sample. -

3. Fifty people in the course cycles calls for 15 to 20
- people In the tryout. .

4. Rapdonmly sefect a minimun sample of 16 people for the
tryout, since the same nmumber of people should be.in
each group. -

- .

5. Randonly divide the 16 into two groups of eight each.

. 98
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5.’ Administer the 10D-item pool to eight *mon-resters®
. before training begins.

S 7. Admini/szer the 15-item pool to eight “rrastors afier
the training cycle is compieted. : .

' Conducting a2 Tryout

Yow that you have selected 2 sample, ycu are ready to conduct 2 try-
cut of the item ponl. The tryout should be 2dministered in 2 standardized
fashion, just as if you were giving the finzl versicn of thé test. (See
Chapter 6 for a detailed presentatisn of how to zdrinister and score tests.)
The itew pool ssed in the tryout is titely w tzke twice a5 iong for 2
student to comlete as will the finzl version bf the test, since it contains
abcut twice as rany items. .

-

Here are some ‘conditions you should estabhsh during the tryout of
the item poo]. R

¢ 1T possible, have somecne else agmnister the item pool :rycmt,'
1) yau can bo free to observe thé process and note prablems.

® Indivriduals in the sample should be informed thzt they are serving
in 2 tryout to help develcp 2 tes‘ They should be asked to
rake notes of confusing or ambiguous items, and of amrthing
“they don't understand.

. oEssentiaHy the same instructions that will be used with the
final version of the test should be used. It [2Y mot be possible
to make these instructions exactly the same, since the test in-
structions may be modified based on feedback from the tryout.
Certain test items may be eliminated by the tryout and subsequent
review, so instructions associated with them will also be eliminated.

s The t;:_:ﬁ;y~ s aleo used to evaluate the instructions: Lack of *
clarity, ambiguity, etc. should be noted by individsals im the
tryout sample, and the instructions improved. (It {s important
to test for knowledge and skiil in the areas covered, rather than
for understanding of test directions!) Also, remember-to give
everyone in the sample the 5ane instructions—this is important for
standardization.

® Test conditions should be the same for the tryout as they will be
in the final version of the test. Do mt try to short-cut the
specified conditions as this will affect your tryout resuits. For
example, if itews require.the use of a 250 foot high jump tower for
parachutist training, use that tower, not 2 40 foot high j
. platfora. If 2 test dtem calls for outside ad:::inistration. give {t
outdoors, mot inside.
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o fackeiten should be a,a:ainisteéa {5t 35 4t will be 4n the test

“%s  itseff. This maans, for exzmple, gt 4T it requires three test

zdninistrators to administer ‘the {531 form of the test, you
s!mﬂd alss use three -test 2dministraters in ohe try:r.zt.

O‘I&st standards should be the same in the tryout as in the final
. versitn of the test. YO"J st bacarami 0 score the items for
' the pasple in the tryput exacﬂy ﬁs you will for the fimal versicn
of the test. S .

‘.
6

The tryout should be co&x:%.,ct&( q}.:ﬂ as if it were the final versisn
of the test. 2e’sure to aduminister, gi‘,e Jt in exactly the same w2y that
the test will b° given. .

.- e -

Cenducting An Iten Arelysis On The Jrysut Results
+ . : d -
Th.re are a numbér of technigues that can be used to he‘ip spat’bad

items <A1l rake use of the. foﬂr,Mng erinciple: .

e

Acce;tab}e jtems discrixxdm»e between *¥asters™ and “Ren-
Masters.® Unacceptable {tems are incapable of making such
a discriminaticn.

4
.

Gne strp!e and widely u¢ed item anaiysis technique makes use of a
statistic calied a Phi coefficient {¢, for short). The dats re:;uireﬂ to
Use ¢ are:

e ¥hich people who fa4i an nen are "Masters* and which who
¥2il it are *Non-Masters. ® .

e Khich people who pass an item are "?’asters and which h'ha
%SS it are *Ron-Masters.”

If you have these four bits of data available, you can calculate the vaiue
of ¢ for each iten. : '

e

Calculating ¢ - . - ‘

Let's look at an exzzple of calculating ¢. Suppose you have planned
to have four items in ymn- test. You have baﬂ#. an ites pool consistirg

-

tx



of eight iters. Yoo obtain 3 propsr sample consisting of 12 individuals

{12 = 50 percent ncre than the numbar of items, 2nd the population for -

won the test is intended is f2irly &mell). Figure 5-3 shows the resuitss
of your tryom. . T . S

- -
-

.~ Pecail thet it was sugzested earlier in this ciacter, that apiroxi-

mately Ealf of the people in your trycut sample should be *mesters® (that e
is, people wha have alneady completed the training segment that your G is -
being developed to tedt cr experienced people who are 2cknoyledged Tmasters”

in the area tested). The other half should be paople whom you would not -

expect to bE “masters” {that s, Perpie whs are apt secessarily kaowledze-

2ble in the subject matter being tested, or who have oot had the approprizte

training). . .

"Master* . ‘1 urber of
. Trainee or . Item tmber * item
Won-Haster® 1 2 3 2 5 & 7 8 Passed
7
i W P P P P P P P F 3
72 ¥ jp ¥ P P P F F P 6
13 ® P F P P F P P P 6
% . 1 P P F P P F P F 5
75 M- P F P P F P P P & .
5 .M F P P P P F F f §
7 | . uM P P F. P P F P P 6
8 R {F . 2 F F F P P 5
9 M p-F P F F F F FTI 2
110 RM F F F P P F P ¥ 3 .
E . ; i P
- O P FT E P.F P F-F 3
ez’ S F F P F F F F F ] .
- Rumber Passed~ Masters |5 4 5 6 4 3 4. 4] 357
= g = : <.
Huiber Passed - Non-Masters|3 2 3 3 2.7 3 2 19
| Total Number Passed 8 6 8.9 6 4 7 & 54 )
. ] L s N
[ P = pass the item; F = fail the iten ) .
' . Figuré.;é-B. Results of Item T-:y.&t . \ L

- ' 101
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A - ”
B Now, Tet's compute the ¢ coefficient for the items ia Figure 5-3. /
102k at item 4. For item &, we need: )

1. The mmber of “rasters® who gave the correct
answer to Item 4. .

-

2%5}?:9 mmber of frasters® who gave a wrong answer
to Item 4.

3. The rumber of *non-masters® who gave the correct
v answer to Item 4. .

£, - The rumber of “non-masters® who g2ve 2 wreng

-

’Fig&re 54 4s a matrix which helps grganize data to simpliYy compu-

taticn of 2. Llet's put these dai2 for Item 4 into the mtrix in Figure 5-4.

answer to Itean 4. . . -

. Item & : ) !
fFail Pass - 3 P
8 A A3, .1 }
¥asters 0- 6 5. .
D c €+ ‘
Ton-Yasters 3 . 3 6
84D A+C
Jotals 3 g i2 -~ .
Figure 5-4. P®rganization of Tryout Results
For Computing ¢ for Item 4

In the upper right margin you write the total of A+B--the total number
of "mmsters.® The lower right mergin {C+D) then §s filled in to show the
total number of people in the “non-master® group. The bottom left margin
(8+D) shows how many people failed the {tem, while the bottom right margin's .
total (A+C) shows how many passed the item. The marginal totals (both the
right margin and the bottom margin) must equal the total number of people
4n the tryout sample. )

L

" ;. It is im{)oriant to set up this matrix exactly as shown in Figure 5-4.
The ¢ technigue will not work ‘correctly if you don't. '

o~

Figure 5-5 shews iter/test matrices filled out for each itea shown
in the tryout resulis presented in Figure,5-3. Corpare Figure 5-5 to
Figure 5-3 to see how the ratrices in Fig/ure 5-5 were filled in.
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Q tow, you dre rezdy to calculate the value of ¢ for each item.

Figure 5-5 shows the formula for calculating 3.
3

- ~

KD-gC
- ‘ : 2 2 Jian)o0)at) (340)

That is: the numerator of ‘¢ equ2ls the value of cell A
#ultiplied by cell D minus the value of cell 8 myitiplied
: _ . by cell C. The denominator of ¢ is the sgquare root of

- the marginal totals multiplied together. ¢ of course,

is the mumerater divided by the dennmimator.

- Figure 5-6. Formula for ¢

Now let's calculate ¢ for Item £1. Llooking at Item #1 in Figure 5-5, you
- find the following values:

'
(oo Nan X (b 0

A+3
. R¥(
8+D
Cc+D

m-t»oo(mww-om
{
{

(I £ O N S T (I | B |

-~

Substituting tgese values in the formula shown in Figure 5-6, you get:'

5x3-1x3
¢ for Item #1 'V (6)(6)(8){4)

12

vV iisz

: 12

— - ——
-

#
- - . = .35 .

-

—~—" .. Similarly, ¢ for Itex #4 = ) 65x3-0x3
V (6)(6)(9)(3),

>

18
972
18
31
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. hote: Appéndix D showv"si the square roots of all numbers from
- - 1 to 1,000. You -can use this table.to help in your 1°

i;alculati_on of ¢. '4‘

» b

: ‘: ’-_ — - - ) : 3. ‘."~‘-'>=_~\_ i ' ,. . .‘

T4 - ot .. - . -
i Using ¢° o ‘\J & L

. ' ‘ The range of values of ¢ goes from -1.60 through zero to +1.00. oo .

The value of ¢ for a specific calculation

.. . Th ray be anywhere in that range. .
"+~ Figure 5-7 shows the range of values of . : - .

The values of ¢ for all
Figure 5-8. . .

.

| . Ttedl § $ .
1 .35
.2 J .33
3 .35 -
4 A .58 -
, 5 ’ .33 .
6 .35
7 . 17 ¢
s . 8 - .33
‘ »
. Figure 5-8. Values of ¢ for Items” in Tryout Sample

’

-, i{tem may be a poor one.
to -1.00 as. "Warning Flags” that
-  with the item.

-If the value of ¢ is less than +.30 or is negative, the.
Regard values ranging from +.30
_something may l/:ewg"ong. 1.

’,

- T 512

-

s

- 3
N - . . Lo
- - “ -
. 4 . I .
A _ .
. fan-4 . .
z_ .. e s g~ - - - N RS T s

o . .Va]aes‘,g say fall anywhere along this continuum. | -~ C ]
S _ _ +]50 . . .
- “ ‘- - -.l -:% -.l ...l 4 *. 2 +.’ L 5 |
| d 00 - ‘75 : 50 25 ’ 0 g\ . 50 :.15 -1']_.02'
"Warning Flag” Acceptabie Item Values
v . N - - ) ~/
X " - Figure-5-7. Range of Values of ¢

‘eight +tems in the fryout are shown in




Ses not discriminate very well o
A negative value {-.55, for =~ :

between how masters and non-masters d
tter on the item than masters.

»examp!e) means that non-masters do

1

i
. The values of & for the eight items suggest that Item 4 is the best, )
fgllowed by Items 1, 3, and 6_and then Items 2, 5, and 8. Item 7 in the - J
example may be & poor item. Take a close Yook at this item before deciding
to use it. {(Your tryout sample may have been. poor, or there may have been
something wrong with tRe administration of the tryout, etc.) You should
always, regard an item with a ¢ coefficient ranging from -1.00 to #.30 with
caution-~-spmething may be wrong with the item. & value of greater than
+.30 indicates that the item is a candidate for inclusion in the test.

-

Summary of Using ¢ in Item Analysis o _ -

1. '¢.j§ best used when iiedé.are Ecored pas;:fai], go - no-go,
« acceptable-unacceptable, or 1-0, and when fhere are about the
same number of persons in the “Masters” and "Non-Masters“_groyps.

2. To coﬁpute 6 for an item, determine:

\ <
A. How many “"Masters" passed thé‘item.- _ .
B. How many "Masters" tailed-the item.
"Non-Masters"” passed the item. .
“Non-Masters" failed the item. T\

nformation determined above in .a table such as.
this Gne (and make the additions indicated in the Tight and
bottpm margins of the table):

Item . -

Fail Pass

: "Masters" | B COA |- omB

. “"Non-Masters” | . D ’ ¢ D - -
= o~ - " e ~ L]
. B+D A ,
. e rd
” N ) - - - Zo
g p r‘(:"’ : -
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-

3 - If you have less than 8 observations, ¢ is 1nappropr1ate In suoh a -

"Y?or example: Guilford, J. P. “FuiBlamental Statistlcs in Psychology and

- ate in ot

] Item'Analysis by Inspection

-

» - ' ’ &

'ﬁ; Calculate o by subst1tut1ng the va]ues from the tab!e into -, , )
this-formula: . ) o

- - .- - ~ .

) . . AD-BC : .
.- ;V\/(A+B)(c+o)(A+c)(B+D) . .

5. If the value of ¢ for an 1tem ranges from +.30 to -1 00 consider

- it @ ™Warning Flag" for that stem: 7oy careful attentiop to the . .
dtem because it may be a poo one--1t is often better to throw .- . :

out that Ttem, develop a nex one and try 1t out. i e ’

- - ., -
. . . -
et -
- . -
- . . :

s

'
t, -
T
|
;

" Other Points. About Item Analxsjs -

| ¢ may be used for conduct1ng an item analys1s of almost any CRT item }. 3 ’;
pool. It is the technique of choice Yhen the itéms are scored "pass-fail"
or “go - no-go.", However, ¢ cam alse'be used when individual test items

dre given point values. In such cases it is necessary to set a “pass fail". - .
cut-off score for each item. ‘ 4 A

. 1.
L -
. o .

-

Thers,are other reJated stat1st1g 1 measures which are more\appropr1- ,“

ér situations and scoring arrangements. These will be found in * v '

most standard books on e]ementary,stat1st1cs *

The ¢ fechnique described here is_the recommended techn1que for com-
puting item analyses. You should be aware, however, that if you have a ’
very small sample, say less than 8 people (4 "Masters“ and 4 "Non-Masters"),

¢ may not be appropriate. In such a case, you w111 have to, resort to a
more simple (and less accurate) techn1que

"

-

. 1]
-

'; [ “- « .

case, simply examine the numbers of "Masters” and "Non-Mastérs" who

}fi.answered each item correct1y A rough interpretat1on about item selection ,;af
, can be made on the ba51s of Judgments about these numbers relat1ve,to each ‘ o

. P T
. . ,' \\,' 2

,:,/ . “ 1 -~ d

and Education. - New Yorkt McGraw;H1]1ﬁ‘1965.
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e Lodk at the data in F1gure 5-3 for example. (Although we have more
i than 8 cases hé?e, we can use this data to describe the procedure which is
appropriate for small samples.) The best item seems to be number 4, with
6 "Masters" and 3 "Hon-Masters" giving the correct -t_answer. - Items 1 and 3 .
. look 1ike the next best. Five out of 6 “Masters™ passed these items, .
while 3 out of 6 “Non-Masters" gave the right answer. The fourth best items
are 2, 5, or 8. These are marginal with only 4 out of the 6 "Masters"

. ,g1V1ng“correct answers. Among these, the best choice would be that one . T
- which best rounds out the coverage of the selected items. Items 6 and 7 )
X are the poorest of the lot. Only half of the "Masters".gave right answers
- to Item 6. It will need to be discarded or revised so more "Masters” will

answer it correctly. There may be an unusual word or phrase in it which | -y

acts as a stumbling block. It may be necessary to create a new item to - .
. cover that objective. Item 7 shows too little d1scr1m1nat1on between ,
- "Masters” and “Non-Masters.' .. - , - /z;

-
- ..,
~

"You can see that these results correspond quite closely with the ‘ )
.. results of the g calculations d1scussed earlier. Remember, the ¢ technique
LR L preferred.. ' - . L

T

L

- - : You should only use the inspection method if you have ‘ .
less than 8 -persons in your tryout. .

Cautions on Use of Ifém Analysis Teiﬁhiques

-
s

-~ . There are a number of cautions that you should bear in mind ¥hen \\x\\'h

using item analysis techniques on CRT item pool tryout resu]ts hese
include the following:

L4

- 1. An item analysis will only serve to warn you which items may )
be inappropriate for the final version of a test. It will not . F
L tell you which items are necessar11y good. A low or negative o
’ ¢ does not mean that an item is definitely bad--it just means -
that you should consider it carefu]]y before including ?t in
your test

___ 2.%Use the most apﬁropr1ate item analysis tééhn1due that youf data " .
A will perm1t ¢ is the technique of choice un]ess your sample
_size is very small. - z

N

- 3. Some items may be - "cha1ned together” on certain tests. - That " ZE
T , ‘1s, they may all be a part of one performance measure. For e
v . example, a CRT on the disassembly of a specific weapon may have- :

10 steps, each of which.is treated as an item and is scored Y

A go ~ no-4do. . Each of these stéps must be completed in. turn for Ty
., the weapon to be adequately disassembled. - But--if all steps g
. are relatively d1ff1cu1t to perform (that 1s some peoﬁ]e fa11

<

. y A (',‘,'/",’-//'
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. <, 4 N < gl
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them, and some people pass them) sxcept for steps 3 and 4
. ’ which are very easy, and which éveryone passes, an item

i .. analysis would indicate that I 3 and"4 have a very iow
o \ yalue--probsbly around zero. t is, Items 3 and 4 in this
o case, do ot discriminate well *Masters® and "Ren-

- ¥asters.” Thus, ypu have a “Marning Flag™ for each of these-
- ) two ftess. But, you'cannot throw but these items, since they
- ) are necessary steps in the disassar%ﬂy of the weapon. .

- Whenever you have items that are *chained togetber® such as
; : Items'3 and 4 in this example, you wjll mot be able to throw
’ some of the jtems out and keep otheri. You 4il3 either have

So far we bave discussed only one way of, selecti
thd use of item analysis technigues. Since item amlysis AW} en}y pro-
vide "Karning Flags™ concerning items which may be psor; you < ¥ reguire’
additional ways of judging items. Remember, since you' have crgated an
item pool of 2bout twice as many items as your, final test regquires, your .
g931" is to choose the best items for the final version of ,your test.” it ~ -
is not necessary to eliminate exactly half of $hé items ir your pool, .
since you.can always use extra items to make alternate forms of the tesk.

- e T

] . . -«

- L]

. There are several w;ays in which yeTeru'items in the item.
pool as supplements to the item ana!g 157 They are all essentially sub-
jective types of review and inciude: ! : = o
> eFeedback from indjviduals“in the trout sample +~: & 7 T

. H

-

-

© '-
e

3’ ¢ Peer review ) N e ) 4‘
e Formal review by test evaluation units/ ) . . ) ,'. y e
‘s Formal review by subject matter experts .., - _ 7. ' “ s
Feedback From Individuals in the Tryout:Sample L R
‘: c L K ) : " & “ ) " 4" b4 ~ . 1"‘_
é', . Feedback froom the individuals in your .trysut sample can be extrenely

.-, useful in helping you identify problen itexs. discussed .in .the section
r, on aduigjstering the trit?é students should write down nisundérsiandings,
o bpoints of. confusion, and'ssbiguities noticed during the tryiut. You-ray-. .

=~ Mant to use a worksheet, such es the one showm in Figyrg 5-9, &5 usg 1n, . o

o, -

" ., recopding difficilties with the tryout. ‘
.109. ’ -t .' . M




-
- - -

.

¥ere the egquip- -

. 1fem # | Did you under- | Did you have | Did you under- i
- 1 stand- the encugh time | stand how you 1 ment and faciii-
] { dinstructions t0 éo this would be ties for this
: for this itex? | item? scored on iten suitabile?
: this item?
1
2
3
, 3
- gte. . .
4 : — ]
. Did you have amy difficslties with the generai test imstructicns? If ss,
what were they? ’ S
{Use 3s much space as necessary)
‘ﬂ
- Describe any difficulties you had with items.” . .
. . {tse as much space as necessary) d
F
- For each "no® in the table above, describe what the problem was.
{(Use as much space as necessary) )
Any other comments will be appreciated.
- <o T {Use 2s.much space 3as necessary)
- . < '
. Figure 5-9: Worksheet for Recording Feedback From Tryout
. 1f you use si}gﬂerkshee:, point out to the individuals who complete it.
that their hoxest feedback will help you to isprove the test. Note thai
' ‘the column headed “Did you have enough tire™to do this item?” is not rele-~
L vant. if you have items which involve time requirements or production rate
o stapdards. This colum i% intended to see if the individuals have enough
tize to complete items for which speed is mot a part of the standard.
e If rany ‘i‘ndivi¢uais {oore than 20% of your Sexple) |° * ‘
. have difficolties with the same itexa(s), the itex(s) P
‘ Westion cay be poor. . - , .{
A ' ~——— — — T
P " ’ Vs T K :

IR S & £ A
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I¥ you ha?; been able to get another person to achimily zdminister
the tryout for you so that ypu are free to chserve, you4 shoald note the
following points during the administration of the triput: .« .-

" - Did the trainess appear to follow the instructions easily? (If i
treinees appeared confused, you w3y want $o ask then o repeat .
. the instructions in their oxn words. I they can’t do this -
- a:}e;;uatel:;, make 2 note of the confusing instructicn and revise .
T it later.} - . :

o lote questicns asked by trainees. You may nesd-to revise your
o instructions to take care of guestions which coms up freguently.

® Yote problems’with facilitites or equipment. Such problems may . E
include malfuncticning eguiprent, eguipment Ereakdowns, poor ]
layout of facilities, bazargs resulting from eguipment or faciii- -
ties, zdministrative difficulties in running trainess throush the
test on time, etc. .

o If different performance measures are taken at different “test
stations,” mote if there are any back-ups or bottlenecks going
from station-to-station. .

s fote whether the test administrator is able io adegately observe
the performance of each individual. Also check to ses if the
edministrator is inadvertently helping the trainees to éo better
Han they could do by themselves. .

-
[

e If you ebserve trainees making wmistakes, talk with them to find
out whether the mistake was due to a misunterstanding of the item
--or £0 3n inability to perform. .
You can use this record of observations to help discover poor items. 1In
addition, some observations may aid in improting jnstructions, facilities,
eguipment, and other conditions of administration. -

-

It is 2 good idea to have several administrators score each trainee
independently. This is especially important if subjective rating scaies
¢ are used. Mhote items which administrators consistently score differently--

theése m2y be poor jtenms. s .

- ' . S . ’ ‘ !« -

- Peer Review o . T - L

- . ) > . ) -« i - i -,

Anpther useful technique for evaluating items is to have peers review
*  thenm. These should be fellow instructors, fellow test devélopers, etc.
Ask your peers to review your itaapooiabdtomakemt&sofanyite_ms

which they thirk should be revised or eliminated. _—
- | . 11;; . s _?‘ ’ . - :"étw
. T - - ’. Lol : , S
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Formal f,eview by Test tvaluaticn Units

Another important type of item review is provided byiest evaluaticn
thits. These units range from post edutational zdviscrs 2nd their staffs
to entire groups whose sole purpsse is the evaluation of test materials.
The test evaluaticn unit will be especially good at idenmtifying problams
with item that violate established testing priaciples. For examte, they
may easily idenfify 2tems that are ‘give 2ways® or are tod sasy.

You should 2also give the test evaluzation unit a 1ist of the objec-
tives, along with your item pool. They can then check to make sure that
your items match your cbjectives. .

T

-

Formal Review by Subject Matter fxperis

Gbtain a2 review of your iter pool by subject matier experts. Since
test evaluation units are often not experis on any particular subject
maiter {other than testing), you should cbtain 2 separate review by subject
matter experts fof those tegis on which you are nof expert in the subject
mtier. .

A subject matter expert can make sure th3t the content of your jtems
is accyrate. Reguest that,the subject matter expert note amy items which
are confusing or misleading. Remember to give &he subject matter experts
your ghjectives, also. ’

3
REDUCING THE ITEM POOL ,

"

» é .

Now that you have completed an itep analysis and submitied your item
pool to a review, you are ready to reduce the item pool into a final test, ’
Your goal here is to end up with a final test which incorporates the best
itens.

f

Figure 5-10 shows a simple way to summrize findings about items. In .
the “iten analysis® column, check any items getting a ¢ from +.30 to -1.00.
in the “"tryout feedback” column, check the items with which a significant
proportion of the people in your sample {more than 20%) had dif¥jculty.
Similarily, check the items which peers, test units, and subject matter ex-
perts agree are.poor.
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ftem £ item Tryout foor Test Unit { Subject Matter |
X Amalysis readback review Yeview Expart Peview ]

= 1

2

3 | .

! ) \/

etc.

N
Figgre 5-10. Item Pool Review Summary Sheet
{Check items identified as poor)

-

figure 5-11 shows 2 sample Item Pool Review Summary Shest filled out
for an item pool containing 10 itelns. lotice that Items'1, 3, and 4-
appear to be ckay: Neither the item analysis, nor :eedback from the fry-
out, nor any other form of item review Tound Tault with these items. Iitem
6 had a low ¢ value, but since no other form of .review found fault with it,
it is probably okay. Similarly, Item 7 may be cokay, but you shouild check
its structure--the test evaluation unit may have suggesticns for approval.
Iten 9 was found poor by all techniques except tryout feedback; it should
probably be eliminated.

18
Item 2 may have faulty strocture since jtem malysis and the test
unit review found fault with it, and since it confused the people in the
tryout sample. Apparently its coverage of the subject matter was apgror |
priate. Item 5, on the other hand, may have faulfy content but z

structure.

=

item 8 was found 7dul t).' only by the subjéct matter experts. TFhus,
it may have a technical error. Item 10, though, hed 2 poor rating in the

. ifeém amalysis, caused confusion to the tryout samp1e, and was found faulty

by the subject matter experts. This item shoyld probably be eliminated.

+ 1In sumrary, Items 1, 3, 4, ard 6 could be used in the final version

! of your t€st with no changes, Iteas 7 and 8 might be made acceptable with _

s}ight modifications, while items 2 and 5 wolild probably reguire greater.
efforts to zake then acceptab‘le. Items 9 and 10 should probably be el io-
mated. T o,

- -

A
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1tem £ Itenm ?r;va.;i asr Test{Evai- S.biect ¥atter
Enalysis Feadbadt Peview Jatir»’ﬁ Unit txpert Peview
. | veview
|
® 1 | . 4
' 1 | !
2 v .Y j ] ¥ - i
’ g Jf = K
3 } , i 1 ¢ l _';
4 [ - ] | / *f
n ) i ' ] ;
° "4 ¥ } ¥ / 1 Y
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10 ¥ ¥ ' )/ = . *1‘

Figure 5-11:. Item Pool Reviéw Summary Sheet with Samole
. Entries for a 10-item Pool - . a
{Check Items Identified as Poor} .

The Item Pool Review Summary Sheet is just an aid to help you organize
and consider the information you have collected about the adeguacy of your
item pool. Your own judgment must still play a major role, Since you are

H more familiar with the items than anyone. So, using the Summry Sheet as
- an aid to your own judgment, you can decide which items are okay, which |
need mprovez“z.{xt (and what kmé of nnpro\—z'ent) and which sbmﬂd be elim- .
inated.

-~ a . .
¥hat To Do If You Eliminzte Too Few Or Too Many Itens

——

0ftén you may find that you have rot been able to cut your item pool
in half, or, on the other hand, that you have had to eliminate too many

. jtems. You don't reaﬂy have a problem if.you haven't been able to elimi-
nate half the itexs in your iten pool. If fact, you should be pleased--
- you have demonstrated your ability to create good itess. Khat's more, you

row have a chojice. Either eliminate itexs-by personel preference, or use
the extra itess fo create alternate fores of your test. If you eliminate.
itexs by./pgrso[:al preference, be sure that you follow your tesf plan. For
é ‘ -l -
R x _
e T . 5-21

114




. * - - M 4 . . . :
" eyarple, you may hai;.;{;:i);%‘a 12-item test with 4 objectives and 3 items R
per cbjective, and affer reducing your item phol, Tind that you Bave 18 -
itens with which to make the final versicn of your test. 2Ze sure that you
bave 3 items per cbjeciive, after you discard the 6 extra items. Dsn‘t
wind op with 6 items for 1 chjective and 2 ezch for the other 3 chjectives.
’ { 7

. P P

If you'use the extra items to create ziternate forms of your test,.
remender that altemate feyms can share items in common. Suppose, for .
examle, tiat you have eliminated only 2 items from an 8-item pooil, and ’ )
that the final version of your test reguires cnly 4 jtems. Figure 5-12 .
shows the possibie altemnate forms of the test ycu can mike with the § .
items, assuming that the items are indépendent and all’are related to the . %]
szme objective. Yote that ezch of these fifteen forms has at Ikast 1 itenm A
different fron 45y other Torm. Each Torm, though, has at leasi haif the - -
iters in common with any other form. Each form should be equally szjiabile -
as a final versicn of your test. (lote--there is mo need for 502 overlap,
it just works out that way in this example. If you had enough items 3eft, ;
you could create alternate test forms with oo overlap. Such nonoveriipping E
versions are called “parallel test forms.®} . i .

1

* If you eliminate oo many items from your“ites psol, and don’t ba;’_e ) 7
enough left for. the final version of your test, you will haye {0 create. <
new itens. - A ; :

» *./ ' )
\ )
AJ’ = .
- . Forms B )
Item # 51 6]7]8) 9d10f13(12]1313}j14]15]}- :
. R I /
} ‘} \’I 1{ -‘j . */ - P )

W
- e e |

- e "3\4\4:
< | le
|«
- [ e
[~ <~

S
' S . 3,0«
- Figure 5-12. Alternate Test Forms Possible F: - A )
% - :7  Four-Item Test Made From Six Ifems = -
- - y . S B RIS R
. - (-, ' . - .- - " ’ ;.;"_‘1}
. ; . ” :..-' 5_22 . - = . . L. » -
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"‘ L T ) . - ::f_; - A‘,» :5—4" c s :“




- o —— -—_ -

-
IS

if you must create now_items, you sheuld repsati thHe entire tryout iten
analysis and item revies grocedire using a new tryout szmple’ggd including
the good items from the first tryost plus the new items. Often, though,
you wen't have enough timg to go this. Sa, if you can't repeat 2 tryout
using 2 new sample, try only the new items on your original sample. You
can then compste new item analysis values for the new ftems. Then &gt
feedback from the sample on the new items, and submit the new items for
reviaw by your peers, test evaluation dnit, etck’//“.

-
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CHAPTER &

7 : ADMINISTERING AND SCORING CRTs
[ %

This chapte¥ will familiarizé you with procedures for administering
and scoring CRTs. Efficient and cbjective methods of testing, accurate
scoring, and fairness in interpretation of scores are essential in CR
testing. This chapter will help you achieve these gsals.

CONTROLLING THE TEST SITUATIOR -
S
Although the use of a CRT implies that you are not iaterested in
comparing performance of ore person with another, it-is still neces-

sary that™hteraction among trainees in the testing situation be prevented
{uniess, of course, the objective cails for the cooperation of two or tore
peopie). This simply means that, in paper-and-pencil testing for example,
persons should be seated a reasonable distance from one another and. within
easy view of the supervisor; and that in group tests of performance, suf-

ficient isolation should exist mw%-“mﬁ—"mden
or observe one another.

E

© . Xhether testing is conducted 1nd1vidua11y or in groups, it is
‘edsential that test administration coriditions be as mearly identical
as possible on all testing occasions. This is necessary for proper
assessment. [Epr example, students should not differ greatly in their
degree of fatigue, hunger, or on any other factor which could affect
performance. The tester should also standardize his own behavior, his
manner, and tone of speech when adninistering CRTs. Figure 6-1 {fold-
out at the énd of this chapter) shows the seguence of operatwns for
adninistering and scoring CRTs.

Controlling Environzental Yariables : -

Khen adninistering CRTs, environmental conditions such as 1ighting,-
tezperature, and background noise level, which might affect performance,
should be standardized for all persons tested. For exacple, §f the test
involves visual acuity, the surrounding lighting must be véry nearly the
same from test-to-test. Conditions such as heat and humidity can sepi-
ously affect human performance, so that, especially for objectives™

- - ry * -
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- Instructions and Tester Variables , - S o

N 3 : -

_ requiring prolonged effcrt and concentration, groups tested at 720 £.
nigbt 3o expecied to o:xtperfom eqniva?ent groups tested at a humid
% ?‘

pre

-«

Normally, the conditicgs required for testing should be stated in
the directions. 1t is the responsibility of the tester to ensure that

~ these conditicns exist at the time of testing.

.
- .t ’\&

Cﬁntrol iing Personai Yarfiables. \-

/
{

Students shouild be tested under conditions comparabie to those
experienced by others who are tested. These include personal, physical,
and emotional conditions. It would not be fair, for isstance, to test
cne group of students for manual dexterity in the morning immediately
following breakfast, and to give the same test to another group in the
eveniﬁ'g after a day of strenuous physical activity. Subjects complaining
" of minor “{1Iness may be excused and tested at a later tipe at the dis-_

cretion of the teg. administratcr

-5

-

4
had

Instructions must be uniform for a'n persons tested in order to’
oinimize the possibility of cues and helpful, hints becoming available

. to some persons and not to others.. The standard test ipstructions

should either be read, or recited from memory. Some typical and rep-
resentative Tnstructions for existing tests are shcwm in- Figure 8-2.

The responsibility for standardization of test administmticn
conditions rests-with the test administrator. This includes standard- .
ization of your own behavior--the test administration prodedures which.

you follow. For example, you are rasponsibie for the proper ziming anﬂ L

temination of the test.

. 3

3

In Chapter 2 the test designer was asked to keep in ﬂind three - .
main parts of a2 good objectiye: Performasnces, conditions, and sﬁndapds. _
You, as test administrator; should also keep these components in mind.

It is your resmnsibﬂ‘fty to follow the .specific guide‘ﬁnes fon a gfven _

. -

- - .‘
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Stated Test Objective Instructions- Mode
1. Placing the W50 rachinegun *at this situation you must { Oral
| into operation and performing | load the W50 and engage
immedfate action . a target at _ . meters.
You have three minutes.®
2. - Passage of obstacles at *At this $ituation your unit] Oral
night and reaction to is moving in the area of -
flares an enemy defensive position
under simulated night con- \
ditions. You must cross ~
a wire obstacle, 2 trench,
and a danger area in order
to reach your sbjective. o
Yse nighttime techniques.
Be prepared to react to
an zerial flare.”
3. Desmonstrate an ability to *In your test booklet you ¥ritten
comprehend written Russian will find three passages
by reading Russian prose from Russian novels. Read
passages and answering each passage carefully,
questions concerning them. then answer the multiple
choice questions following
them. You may go back and
reread parts of a passage
if necessary. You have 30
minutes to compiete this.
test.” . ,

Figure 6-2. Typical Test Instructions

should however, feel free to ga
such information appeara
obtained without interfering with
test. 2 trainee may
phone. The "product”
*process” information

’

Mariy objectives as wr'i;‘.ten, are primarily product oriented. 'You,

For example,

care of tools, and adherence to approved procedures.

120
'6-3-

{
. #
- . -
L~

ther additional precess information if
to be useful.in an auxiliary way, and can be
the performance of those taking’ the
: be required to repair a radio/tele-
sought is an operational” radio/ telephone unit.
which might be noted includes style of work,
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N . ‘ ?igure 6-3 shows some typical steps which he'lp ensyre standardizatien
5 YOUT OWR behawior in test administration prgced:;res

3

-
- .-, -
. b~ - -
- 2 -
“ - b -

Fam{Tiarization - Set Up 1
4 | .eRead instructions and test {1 o {heck environmental conditions
. s Iif possible observe test as against those specified
) " giyen by another tester . -2djust when necessary -

| \

T Aduission and briefing of subjects
{e necessary test materialsr__ o Check thaf work area is standard
for each subject and that ail
have necessary materials

¥

-
’

A 4

Instructiions : Process observations - ’
® Read subjects - s-Subject’s individual work styles
® Give grder to begin ) o Adherence to standard pcocedurgs
- - N ' Em. *

. - ‘ - .

‘\

- ) 4 \

Scoring B > Use of Scores
eDuring or after test as per rF——
specifications C

.

~

— »

Figure 6-3." Some Typica] Testing Steps

-

— ”

E4

Regember, you must ensure standardization of aﬂ Q ects of the test
situstion. Figure 6:4 susmarizes the componepts of the test situation
which you, as test adninistra‘bor, must be sure are standardfzed e
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Ca:zpéments

Examples

Loy
.

_ Environmental Yariables

» Lighting conditions
* Moise level
o Temperature
s Humidity -
, ' z /

-

Personal Yariables

e State of health/
e Time since rising -
e Tife since last meal

e

Yariables

Instrucgio‘na} & Testér‘s )

e Witten or spoken
instructions

e Yariations in tester
work 1oad {especially
in group test sityations

. when process observations
must b¢ made as well as
product evaluations)

Figure 6-4. Three Components of the Test Situation’

»

"SCGRING PROCEDURES

.

<

The aim of test sco'ring procedures is to obtain an acéura‘be estimate
The less a test resembles a “,gands-on“

¢f the trainee's competence.

peasurement the more difficult it is to rea
measure. In cases where the imeasures are performance ratings, you shouid
use several raters to judgé the performance, rather than using 2 single -

observation.
required.

ch an accurate pérfoifance

Be sure that raters are capable of making the judgments
You are then in a position to assign scores with greater

‘;conﬁde“nce, provided that the raters agree among themselves most of

A\ d

ithe time.
interpreting the results,

If interrater agreement is very low,
If interrater ag
the test. items need to be reevaluated. (More

Scales” section of this chapter.)

you shogld hesitate in

reecent cannot be achiéved,
about this in-the "Rating
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. -5 .. _ . A pumber of different types of CRT scoring are curféntiy in ase. The

.71 proper scoring method.is chasen with reference to a particular €21, 2nd

. wits cohsideration of the complexity of the tasks ardfer _profucts reguired.
- - ine Tollowing sections discuss some cotwmon types of CRT scoring, including:

e Assist scoring |, .~ A . )
;’_’j; ' #80 ~ nS-go scoring L i
: s Fixed poiiit systems - - - | .
) = Rating scales , T, o ~
Assist vs. En-interference Scorirg - . . -

‘ »
In CR testing, subjects generally proceed from the beginning t.end_ .
of 2 test without comment or acticn on the part of the tester {non-{nter- -~ ¢
ference). This type of scoring is often used in tests which call For the 3

completion of a series of steps or which require production of a pre-
specified product. - .

- R 34
~ - .
N 4 -
-

: Some CRTS may, however, reguire scoring each step in a process.
‘ w. -Ihus; at each step, the student's’performancd is approved fscored “ga”) L
7. or he s assjsted (and-scored “no-go®) before proceeding’ Assist scoring :
' .may be empltyed for dizgnostic reasons. Remedial training may then be N C -
Jocused on missed steps. This saves retrajning time and expense. Assist ]
" scoring may also furnish valuable clues to areas xhere instruction might :

be imprgved. (A large number of errors in.step humber 3 0f a 6 §tep

procedure for examplé, may indicate an area where instruction could be
. Improved.) L

- . -
i

*

»

Example of Assist Method. After prelimindry training, a food Service
course objective might require testing a trainee's ability to prepare 2 -
- large meal. Here, it ray'be dppropriate to obserye each step in the clean-

*,  ing,"preparation and Serving of the meal--correcting and recording errors

’ as they observed, If the, entire sequence is carried out_properiy,.
the product measure will be scored “go.* If errors are ofserved, the = -
‘ “{rairiee ay réquire additional training on the deficient steps. By _o* -
. .. using an'assist method of scoring, mot omly is diagnostic information «
-7 obtained, but a large meat is “saved®--the meal can be served, The T e
- &% trajnee would be scored "no-go® if he wes assisted on the test. Howeyer, — = -~
.. the need for additional training before retesting would be minimjzed,

-
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. e oRais?ng or lmvei'iné the tube until

- w . H
, | - <. .- . P .
o - Ko-50* Scoring ‘ o .

. Bemsrally, noninterference scoring is osed with CR75. The simplest
poninterference scering §s “oo - no-25” scoring. It is generally osed |
to scere simpile, chiective “hard-skill™ processes or producis. Since.

the sccre is either "go” or “ao-5o,° the action mist be gerformed {or .
the product assenbled or credted) exactly as specified By the chiective.
The jtem is essetiaily an observable expressicn of the standard in the |
chiective. Either performénce ¢n the item meets the standard or it does

 pot—there is 7o "gray™ area. .

Exemoles of 65 - No-5o Scoring.

M 3 - - . : .
e A t2n is given 10 minutes to detect and replate a defectiva
transistor o 2 radio set. He either does (g0} or does not |
{no-go) have the unit operational within the 2llptted time. - 3

* o The assistant gunner on the M-102 Howitzer has the responsi-  _
* b3lity for setting the quzdrant on the quadrant sighf;,gr\g
firing the weapon. The reguired processes are: R

I

' o Turning the counter handle to the appropriate ‘_ ,

rumerical reading. . - . .
the bubbles -

———

on the sight are level.
» ?iring the qun by puiling the lanyard on f_:ax-n_nd.,_

Since this task can be precisely checked for accuracy, a
passing score {go) is assigned only if no errors are observed

on any of the above items. . ’

+ * - -

Fixed :Poin_t“*Scoring . S - o

’

_Another type of CRT scoring method is known as fixed point scoring. :
This type of scoring is appropriate when the task or product o be seored
can be broken into several levels which may be quantitatiyely distinguished.
for example, the item may czll for gjagsting vajves to specified tol&rances.
if the trainee adjusts them to the exatt ¥
he adjusts them to within + .001 inch, fe géts 3 points, # .002 inch = 2

points, + .003 = 1 point. “Wo points are awarded if the frainee is.off By ©

+.004 of an inch or more, o .
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tolerance, he gets 4 points. If - .
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] }ﬂ-aitérﬁaie type of Fixed pyint scoring gses “go - no-go” detisions
on corpoasnts of a2 task. For example, trainses may be asked to overhaul
- 2 carbureter, 2nd 2 point vaTue assigaed to different components ofvthe
- tasks “ - -
P ~ points ., . Tk Descrivticn o
g ’ Correct disassembly of carburetor
Lorrect cleaning of carburetor 3.
Lorrect replacement of Jefs 2334 = .
. . parts of carbureter )
1 Correct reinstallation of carburetor

o and sud

/.
I
B FTR AT

-

A scere of § indicates that 213 components of the task have be= correctly B
perforoed. If the trainee fziled to replace the jets and flcat but cor- - >
rectly Performed components 1, 2, and 4, he would score 3 points on the o
task as a whole. A single test could test several tasks, ezch rezuiring 2
performnce on multiple components (subtasks). ' ' 4

——

'+ Scoring is generally done using 2 checkiist. Al behaviers {er.- - -
products) required by objectives are clearly defined. If the chbjective o
invoives 2 prodict, scoring may compare the trainee's product with 2 sam- ] ]
‘ple product. - For exanple, 1f an cbjective requires filling, sanding, and _ 1
', p2inting a dented metal surface to appropriate body shop standards, ezch
finished product (the painted surface) is compared to standard products. -]
The top standard is 2 smooth, high gloss metal surfzce. If the trainee’s . .o
. product is similar to this, he receives four points. The next standard
is a smooth, high gloss metal surface with slight ripples. 1If the trainee’s
product resembles this, he gets 3 points. This progresses down to the zero -
point standard, which is represented by a metal surface which is finished. .
50 poorly that no points can be assigned. . . -

"/

-

-~ -~

Mixed Scoring Technicues

N Sometimes several scoring procedures can be combined in one test.
For example, suppose a test for the position of Redio/Telephone Operator
. has the following overall cbjective: . : . e
- + "R70 (Radio/Telephone Operator) must be able to maintain . -
the pack-mounted PRC-25 radio. Maintenance includes elemeni-
. tary troubleshpoting, spot painting, periodic.chetks of . -
rubber seals for ciacks, and checking cible connections, . " L
for fraying. - The operator must demonstrate ability to L
transiate and transmit frequencies and call signals of T T
necessary units designated in the SigneT Operating Instryc- .
tions. He mmst also dedonstrate ability fo key the encoder -

with the Cryptographic Access Codes.” ) S

R . . i e

& ” : '4‘
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mich may be tested z2nd scored separataly.

. by threé raters using a 1-5 rating scale.

- " T L. e - . & 7 - 3 v T ]
=L NG P L Sty e Tl

-
-
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In his example, we Tan iﬁenﬁfy several obicitives to be athieyed -

" by RID.candidates: . =
i A‘:‘Hity 1o mintain ar.ﬁp:erxt in working erder - ]

2. Zbility to trodleshoot defective equipment . T

3. _A’:iiifty %occrmcﬁy identi:‘y incoming messages 7
i, ibﬁﬁy 1o zccurately trensiate imﬁn;m(sz;es o o
5. -ﬁbilatyoto wc:zrata‘iy 2arode oW messzges- '

So, we have brcken d:«m the guties of tha 210 fat0 S separa::e skili zreas

Objectives 1 and 2 might be scorable on 2 9o - no-gd> basis. (Trzinnes
aré gieea 2 cefective PRC-25 2nd eniform amounts of time $o haye their s
set operational.) Objectives 3, 4, 2nd 5 however, might e seersdena 3 -
point basis {go assigned for a score above a cut-off point butbelow
100 percent). If iies pertaining to separate skills can be grooped and
scired together, there is mo real prodiem in testing an chiective :e‘fnch
is cmposed of djfferent subtasks. -

-
-

?ati—ag’gé_aies

P.atﬁig scales may be used to score CR‘{.S when dea}irg with more con- ;
plex situations than those iavoived in "go - no-go” and fixed point sys- - e
tems. If the objective specifies ctm'zcteristics of an acceptabie 2ction y
or prodoct, a rating scale may be a2ppropriate. Ear.p iten grist be assigned. .
a vaiue on an explicit basis, so that independent raters will be zble %o . =
agree consistently on their scoringz. 1If possib]e, use two o1 more ‘raters, ‘
who work independentiy.

" To obtain a rough estimate of interrater agreement, iine up the
scores that each rater assigned each trainee on each iten. Figure 6-5
shows an exarple for a six-item test tzken by six trainees and scored

Looking across a row, you can compare the scores assignﬁ by the . —
different raters for gach trainee. In the sample data presented, yoo . e
can see that there §s perfect agreement among rafers on jifems gne 2nd.
five. On items two, three, and six, there 1s-sons disagreeent, On
iten four, intertater S%reemnt is very Tow--no raters.agres off the

score for any individia tbere is a,range of fo.rr points bptween
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The point system by which o}ympic divers are compared to an ’idea?"
dive {perfect performance of objective) is an exampie of 2 rating scale.

Divers are not being compared directly to e2ch other, but o 2 hypatheticaf
*perfect performance” from which aﬂ divers fai] shirt i‘n some 33y OF.

ami:ber.

-
-

-~

-

In de?elopi:gg rating scales, ‘the point assignment mst ba tied 1o

_critericn levels s
“ments shov.ﬂd be bl

1= do&s not complate job

pecified in the objective.

havicrally-anchored. For emxp}e-

2 = completes job in 45 nimtes

T.ere are precise sizﬁstica}

For example, sees
mﬂﬁm}, 4. P,

. ment.

: HﬁL 1554, pp. 335-393,

- 3”=“’co’m‘p‘leﬁs ‘3¢b 4in 30 n‘m

"If possible point assign-

4 = conpletes job in 1'55;:?;,;:;&5 _

- ) ".
P .
- A, - - -
.' N R S »
v~ —, /". o - P _’:
4 e

Psychometric. ﬁeﬂ"ads. anéd?tion

O-

5 = conpletes job In 5 minytes

B

-
”'

ques for ;aeas:rring intmaterx -.agree- '

-

)Eevi‘crl; Hebraw- |
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* Such behavioral znchoring will help to improve interrater agresment, .
The technaigue is, nevertheless, clearly more subjective thzr the fixed
point system, and therefcre, places additional respomsibility on the tester.
Patings of 111-d=fined, glo.a] behzvicrs shouid bz avoided entirely. for
‘exzrole, a rating scale with §téms such 2s 41 = doss §ob posriy” and *5 =

. Goes job very well® would nit be suitzble since it would be Tikely to maasure
rater attitudes and cpinions rather thza the rated person's wﬁcma,m

Figure 6-5"sumarizes the three types of CRT scoring that we've discussed.

Fixed Point Points assigned to elements |In a2 compiex First aid pro-
Assigmment of 2 task with maximum score | cedure such as wrappiég 2

* 4 achieved when 211 items per- | bandage, 1 point may Be as-
- fectly performed—maximum signed for selecticn of the
points assigned for 2 per- | proper bandage, a second
.Tectly performad task or point assigned for wrepging
perfect product; mo points the wound tightly, 2 third
are assigned if task is be- | for covering the wound com-
ov minimum acoeptable stan- | pletely, etc. -
dards

Rating Stales | Kumerical values attached by Judging diving, or marching
raters to a performance or for form with values assigned
procuct in which judgments to behavior oimbasis of its
of different raters may vary | cioseness to perfection

and therefore scores are
not fully objective

Figure 6-6. Types of CRT Scoring

a

Estabiishing Cut-Off Scores

CRTs are designed to assess proficiency on a given task or chjective.
Siace it s often impractical to insist on complete mastery of the task
{100 percent of items performed correctly) it may be necessary to decide
‘upon a_cut-off poipt {(a score below which is considered fafling or "no-go®).
The more complex the skills 2dsessed by the CRT and ‘the more varfed the

type of perforsance or product, the greater is the danger of misciassi-
ﬁaﬂon (designat{ng 2 "non-master™ as a "t:aster, or yice versa)

» Ry .‘j‘, hd . 6"]1’ "'. -* ; ’ ': - ,’ : .

.- 128 - .

Tyee Scoriag Methods Exampie
65 - Ko-go Behavior performed correctly | Trainee must jump trench after
. or not, product prodoced crouching and checking fer i
correctly or not sounds .

R

R
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 There are po Fired rales or formulas for esiabhsbmg c:n‘.-af: ;nints, . ]
Mam.ba'afﬁ:wsmb:miﬂ.mﬁ . . L

= Imediate s2npower reeﬁs.-—if T=rpower needs are very bigh -
it ey b2 justifizdle 1o lower cut-off levels &tzz&cﬁaﬂy O
if errors are less critical than no performance 2t 211 _ L

.t ﬁ.ﬁper feasible score for 20 estzblished “mster‘—-a tar'ﬁt ' L
a2y be placed so #hat evea ihe best marksman T3y score :31‘1:1 ]
59 percent hits. IF we set 2 cut-off zt 70 percent, mmi? . <]

pass no coe at 2ii. < -3 ) 3
vcnti:z}ity of the cbsectwe—-ﬁze grsatar the ns?. of sab- To- s
s&antial damege t& perscns or o property, tba iﬁt_;her t’xe . o

cut-off score should be. : e T .

& . e -

if a test is measuring more t¥an one cbjective and cut«off 3
Iscores are necessary, 2 cut-off Tevel sbo:ﬂd be estabﬁsha ]
for e_ch chjective. ; "

-

For ex_mpie, if one ob,;aczwe has four g0 - no-go items assaciated ﬂith it,
the cut-off point for that cbgectiye might be passing any three Gut of the
four items. Another objective in the same test may have eight ifers, with
a cut-off score of passing any 6 out of the 8. Thus, 2 total of 12 pomts
are- possible on this two-objective test. IF a person stores 9, he doesa’t
necessarily pass the test. He may have passed all four items associated
with the first cbiective and failed 3 out of the 8 associafed with the

‘second. ) . . — ; .

»
- -

Estzblishing cut-off points is a complex matter. You should reach a
cecision on this matter, cnly after careful consideration of the accept-
able perfermance standards for the task{s) and task criticaﬁty. in gen-
era‘l cut-offs are useful] when: o :

~
.

. Absoiute -mastery-of the task js not expecad but a suitab‘ie
S level of performance is speciﬁed in the objective.

o Absolute mastery is possible but factors other tan cm»' o -
petence affect the score {such as careless eryors,. measzxre— :
oent ermrs, etc.). . :

L

False positives and Felse Neaatives . s  ' BT .

.

- The heart of CH testmg is that “masters® mist becarmﬁx distin-' ]
gais’ﬁed fmﬂ “ron-masters” ia terms of speciﬁed criteria. Itfi; fnportant s

-y
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This will elfminate trainees who are fairly competent (but not "masters?).

- that c"ompstent pecple are not failed 2nd thz{t ‘Inonﬁp-:-'tent ones 2re not

L Ta

.3 ‘.

passed. Figure 6-7 outlines the concepts of *false positive® 2nd *false
nezative” and shows possible results of such misclassifications.

-

Term Sefinition "1 Possivle Rereoms Possible
. for Zrrar - Comsequences
False . | 4 treines 4s given 2 “gs” or e Lacky guessing & Dam2ge to eqrip- .
fasitive | point soore 220ve the cut-cff o Che2ting « nent ,
byt s rezlly oot 2 “mester® i e Selective“prerer- | e Personed infory

2tlon--test Just o InzSifizy o per-

“hit™ the right fore work pro- —
Yoems ; perly
i Me2sirerent error
* 242s -
False A competent p:rs:n wio f2s in ¢ 11iness 1 eeste of trzining 3
Negative] fact mastered the task is given # datnown belevigral money
2 failing score fluctuetions 8 Possidble umzyail-] .
® ¥axgurement £rror 2811ty of oo~ - 7
& 3izs petent m2an betagse
¢ Coplexity of ' his skilis are
instractions - . unrecognized
Figure 6-7. False Positives and False Kegatives
Figure 6-7 shows that the conseguences of either type of error may b2 =~ ‘:-"
extremely costly. Since CRTs may be employed to assess compatence in ;

widely varied tasks, it is difficult to make a general rule about appro-

priate places to set cut-off levels. However, a good gujdeline is speci-
fied below. e : :

-

If the cost of 2 false pesit‘ive (passing an incompetent man)
is very high, the cut-off point showld be set very high.

o

T~
rd

One technique ¥or reducing the nuzbers of false positives and false
negatives, thereby reducing the 1ikelihood of nmisclassification, 1s to
increase the nuzber of test items in use. If may be possible in some

. S 6-13
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. szimi:icns tn inmas= ﬂ'n mzrber of items sin:ply by repeating the s2me B
. #fsmmore than once {25 in req:xiriag stadant yﬂots toiznd a pia.ze e - .
1 my mny tfmes}. - . )

-

. a " - - 3 T
?; REPORTING AND RECCRDING TEST RESULTS ) ;jviﬂf

- - - e ; ; S —f._,A_,_._,_..__V C ., ;—. .

?eccrdéng and rep:rting cRT resnits mist be d:m ida ;znecfse, fzctm! I

racner. After adwinistering znd scoring the test, the fester may, in ]
_ a3diticn, wish o cbtain z8Hitioral information. Ihe fo}?ouing steps R
si'm]d be taken after dismissing the i:rain.es fren tbe ?.sta::g simtie':. .
T ® Retrieval and storage of relevant test mbenzls, i o S
e 2ay {pencils, answer sh&ts, r)ﬂes, d:zmgr mmes, 2tc.}. . 1

OSpot recheck of tramee"s racords for ‘!egibi‘lity.
. » Recording of any additional process or product infor- .

) mation which the tester chserved and censiders re’ievaqt
- massessirgthemst.ryoftbetasx - - S

=~ - -

Behavioral cbservations which may sbed hght on the iuterpretaﬁpa.cf ‘
~ test scores should be included with results whenéver possible. For exaz:pie, )
» if brainees consjstently complete all tasks on a go - no-go Serjes in 2 o L
ery short tine, this may be relevant to future training. On the other. L
hand, a student may successfu!ly get his r2dio in aper:aﬁcna‘i shapes but L
o - HSe an excessive amount of materials in doing so, or my damage the casing.
Strictly adhering to the standardized scoring of the test might fndicate
a "go™ score, but the tester may feel the task was carrjed out amproperly.
'ﬂae correct course of action in this case is to score the Individmai ac-
cording to standard proced.:res but to Szxpn'lament tha repcrt with appmnnate

obsemtioas. i Rl T RS
. ’ . . . ST T - =i
AT o sPECIAL PROBUEMS. -0 . - L . T
: ] Standardizing format, aénimstration conditions, znd soormg of a £RT } .o
;ﬂi nfaig{ﬁze unusua} pro'b‘lems ﬁeverthe]ess dsziaﬂt’ cases 29ay appear. . P

or example; _ L

~ S .. e -

P soldfer ha‘{fsay thmugb the; mﬂy aiaﬁab"le fom of & m

-- develops dn-iTlness {or is for some other—Tegitizgte reason -+
. umable to contjnue). There is rio second form of the test
and the sonjer has a‘lready seen t&é ﬁr:st fcm. Hhat‘w do?“

- - . -
- : ». . - e - .-

T ofe . * ] ’ L om e e s
-’_’/ - .:“‘;" - i 131 . . ,' - ) .-' - 4 _/-‘._
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~  oCRT resylts for 2 group of men mist Be chtained immediately, .-

bat there is inadeguate staff parsonnel $o obseryve a1l of

inferration reguired to assess whether chiectives

- been 2dbquately met.

; - i
/ ; : S
///0]‘-.- 4 - ,/ ° B . ” j}!

1

of the 5 sost skilled ‘soidiers,
How zre the honor . o

o The 09 reguests the 12 35
The X7 .shows 18 men with perfect scores.
" - graduates chosen?

Such problens are not interzal to the £8T, but inyolve égt%iée constraints
or demands which cannot be met without weakeaning the sfandardization of _
the test or using it in 2 say for which it was not desjgned. e

In situations such as these, you must decide, In. conjunction with
other interested perscas, what are likely io be the co5ts and respits. . =
The m2a in the first example who developed an iiiness during the test
might be observed individually in a "hands-on® situation to assess his. .
campetence. {r, when manpower needs are consicersd, this particular ]
person may rot be needed for that particular task. Answers to such ‘.
questions can only be decided by personnel in 2 position _to assess the.
needs of the program, the m2n, and the costs of various aliernatives. .

. . =

If special considerations seem to demand that testing is needed fmmed- o]
fately {even if the standardization of scoring is below par due to a shori- .
age of trained personnel, for example) the person reguestipg the immediate
information should be informed of the dangers involyed. .If it is still

necessary to administer the test under such circumstances, .2}l scores are ..
called into question, and this should be ndted on the report. Ideally,

a retest with an zlternate form of the same CRT should be administered later.

Finally, as has been emphasized previously, it is not usuaily appro-
priate to use CRT results in a normative way {i.e., deciding who is best .3
among those passing or worst among those failing). A KRT is called for L
in such cases. CRTs should be used in such a coritext only with the great-
est caution, and preferably not at a1i.* -

* L d

%,
. °, - "{—

’Seefﬁe se&t{on entitled "CRT or HRT* in Cha’pj:ér . L f’_ iy ,,.';,‘ 7 :
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- CHAPTER 7

ASSESSIKG RELIABILITY m'mmm

Two very ixzmrtant activities *remain after you have developed your
CRT--measuring the re‘iiabi‘hty of ypur test, and detemiring your test's
va'Hchty _

Reliability refers to the extent to which a test yields consistent
scores: If a test has high reliability, the same people should fail each
time they take the test, while those who pass should do so consistently
(assuming that no learning has iptervened between test administrations).

Op 2 test which has low reliability, on the other hand, people of similar
ability on the task my vary widely in their test scores, with ‘some passing
and some failing each time they take the fest. If a tfest is high‘iy tin-
reliable, the same individual may pass it one day and fail it the next {or
vice-versa) Aust by chance f]uctuat1on§ Thus, it is essential that your
test be reliable: YJf it isn't, using it wou]d be like using an altimeter
which sometimes reads “+200 ft" when you're at 200 feet above sea 1evel and
sometimes gives the same reading when your are at 18 feet above sea level.
The results of using an unreliable CRT are 1ikely to be mearly as unfortun-
ate as flying a plane with an unreiiable aitmeter and, conceivably,

equally disastrous. . -

Vahrhty refers to the extent to which a test actually measures what
it is supposed to neaSure or example, consider a multiple-choice paper-
and pencit test on first rocedures, developed as a low fidelity
measure of ability to adminfster correct first aid treatment. This test
say be reliable--that is, the same people may score about the same on it
gach time they take it (or take alternate forms of it)--but it is not nec-
essarily valid. To determine if it is valid, you would have to determine
whether a high score on the test means that a person can actually adminis-
ter correct first aid treatment, while a low score means that he cannot. _
In,other words, just because a test is reliable does not necessan‘ly mean

) hat it 15#&4—%—— . . -

-

On the other hand, a test which is pot reliable cannot be valid. If
a test does not give consistent results, jt cannot be said to measure any-
thing accurately. Consider the altimeter which sométimes registered *200
ft” at 200 ft above sea level and sometimes *200.ft™ when actually at 18 ft

aboye sea level. Is it a valid measure of height above sea 1ev21? No. It ..

clearly is not accurateiy measuring altitude,

' P 13'4'_<__,___
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- Soppose this szme altimeter consistently registered *208 ft® when 2

. plane.sas flying at 200 mph, “400 £t* at 469 mph, 50 ft° at 50 moh, #tc.

-. . 1In a sense ihe altimeter is *reliable®—it gives the szme results dndemthe

-~ szme conditions. Eut a wire js crossed somewhere, the altineter is measur-
- . ipg 2irspeed--not what it is supposed to be measuring--altitude.

. LRTs, of course, should be as reliable and as valid as pessible. If ]

you have followed the steps for the comstruction and administraticy of CRis :

. outlined in the preceding chapters, you have already gone 2 iong ways toward -

faximizing reliability and validity, The steps presented helped you *build .

in® reljabjlity by standardizing test conditions and by increasipg the nui B

- ber of iténs in your test. The item-fool tryout and review procegses

helped you increase reliability and validity by selecting the 2

consistent items. .Matching the items to the chjectives heiped you

validity by assuring that the test jtems measure what they are supppsed to
TRasSUre.. . .

'
[ T TR

. Nevertheless, you cannot assume that your test is relfabie and valid
e enough to be useful simply on the basis of having carefully followed the =
 sCRT construction process. There are many poteptial sources of error that '~
can lower reliability and validity of the most carefully thought-put test. '
What you must do, i$ to determine your test's reliability and validity in
actual use. This chapter presents techniques for doing that. Figure 7-1 ~ -
. {foldout at the end of this chapter) shows the sequence of operaficns in- /

“yolved in assessing reliability and validity. - o
. \ ASSESSING RELIABILITY I
A - . . - - :

- ' The first thing to do in evaluating the usefulness of your test, is to
.. . assess its reliability. If it is not reliable, there is little sense§n. . . .7
. checking its validity. . When you assess the rel iability of a test,, you are o
- . - essentially dsking “how consistent a measure is this test?” T C e
.. A’ CRT, ke any heasurement device, has possibility foi error in its -
" .. use. -Lonsider a ruler, probably the simplest type of.measurement device: .
If you.measure a person's height over 10 days, you would éxpect to get the =~ .
ame’ results on each day. But, theré will always be some measuremert o
srror, even.under the best, standardized conditions.” So, the First day, S
you may find the height to be 5'9-5/32", the second day 5'9-1/8%, thé third "3
_day 5'9-3/16", etc. Ihe extent fo which your measuredent is consistent .
over repeated trials definés its reTiability. . . =~ - L. T
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Comsting s as an Estimate of Reliabitity

Gne good way borestinate the overallfreliabﬂity of your test is to
see the consistency with which people pass or fail it. The principle js:

S .o
<y A . -
the test is reliable, people who pas t?e first time should
i

5
pass the second time, while people who fail the first time,-should
fail the secopd time. :

"Reliability estimates based on this principle are called estimates of test-

retest rejiabiiity.

In Chapter 5, you saw how to compute ¢ for item analysis purposes. -
You can also use ¢ as @ simple estimate of test-retest reliability. To
this, you should fave & group of at least 30 people to whom you can adain-
ister the test twice. These people should be sampled randomly from the
population of people who would ordinarily take this test. In order to
estimate test-retest reljability properly, you need fo test the same group.
of people twice, close together in time. ot T

o You should let only about one day elapse between the first = - .
time you test them and the second time. - .

Another important point is: : ‘ - . -

~

Do not tell the trainees that they.will be tested again.

This is very important since you don't want students to practice between
test administrations or try to recall the test in detail. Test-retest re-
1iability assumes no practice between administrations and equivalent condi-
tions both times. So, it js helpful if the trainees are kept octopied

-between administrations and don't have time to prgyctice. 2
. "%, - - ‘\'

*Equivaient conditions” appiies not only to the test emviromment but .
also to the trainees themselves--trainees should be.equally rested, equally
hungry, etc. during each administration. . Thus, it is a good idea to test

.them at the same time both days. 3 )
. . P e Y ) ey

To calculate ¢ for testeretest re‘liab‘ﬁfty estimates, set 'upA your o -
results from the two test adwinistrations in a matrix such as that shown |
- ’ - ) . . ; -

in Figure 7-2. . R
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You fi11 out this matrix smﬂar]y to the way you filied out the item
analysii matrices described in Chapter 5: 'In cell &, you enter the number |
of people who passed the test bath times; in cell.B, enter the number of
people who failed the test the first tme, but passed it the.second time.

In cell C, enter the number of peop‘ie who passed the {est the first time,” -

but failed it the second timé. And 4n cell D, gnter the number of peopie

who failed thé test both times,~ The marginal fgital A+B.shows the number

of people who passed the second test ‘administration, while C#D shows the .
" pumber Who failed the second time. B+D shows how many failed the first

tine, while A+C sbmes how maﬁy passed the firfpt admimstratioq

K}

¥ -

-

4 Figure 7-3 shows test-retest ratrices filled out fnr.;wo diﬁferent V .,, .
tests, Let's use these matrices-to calculate ap estirafe of test*-rgtest

.reliability for. each of the two fests. - | . . ‘ e
s R . .. -
e - 2 - - . Mt
. ’ - s - & - = e - -
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So, ‘fst A is more relizble than Te$t B, in ter::zs of tes?:—retest re‘ha—
But, what value of 4 indicates that a test 1s¢sumcaenﬂy

,' *  bility.

re?rab‘!e? A useful ruleooﬁ-thm:b 15‘ .

1 4

*

e - B -

reliabili

{sufficient reliability.
tﬁmgh 0 %o +1.00;.

& & less than # .50 indicat&s that the test ‘Is of quesﬁonabfe =
£y, A » of +.50 or more indicates that the test has
(?.eme:nber that ¢ ccan. rarge imn -T.GO“*

f..y

L

- & -5
~ 1 - JestA . Test3
P {zamigistered.to 30 pesple) {#dxtnistered o 42 people)
o, i R _
oo “ist Airioistration < Ist Adrinistrationg
o q fafl P2ss - 211 7
<4 B 1x 3 3 PRSI P
1T Pss g TR PP coms 3 13 ¥ 38 iz
o4 203 7 i AU S 2ad 1. ]
| fdmin- 3 4 y - - 3
ss:rztsan D ic “{en © T isteation D I €
B R Faii wH i, 1 In ] _Fail 32 "3 & iz
2D 15 (AL 15 133 i a0 "2 §m¢2o 29
Figure 7-3: Yatrices for Test-Retest ?eiiabahtyﬁtimies With
Sampte Bata for Two Bifferknt Tests - - B
 Remember that the formila for ;:om;:ming & isz < .
S N . ~: _
. 3 /{2+B){C2D) {&:C) (2+D) i ’
. This, forTesth, , . (4MG0N-(5)) . 1% .
.0 o -A1)39)(15){15) “-+f#7,025 .
., = ~§35° 62
216.85 - “» .
- y, ’ e
‘And, for Test B, s {163(10}-{10}{4) - 4 120
“ " . ~(18){(26)(20{20) - /745,600 y
. - - ]20 = .3].
- ., b * 38} 058 . . -
Tosa Ll L. * R e
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Thas, test A in our exzmple gmalifies as ‘reljsble. Test B does mot. -
Remenber t.’zat +,50 is & rule-of-hemb 204 should not be followed rigidly.
” For example, i yoo found that cne test had a test -retest reliability cf -
52, while another had a relizbility of .43, you m‘ﬂd oot be Justified § ]
saying,ﬂlﬂt the first was reliable and the second not .

—— . ’

- Y -

ASSESSIB VALIDITY - . m

Cnace ya.z have determined that ya::r test has acceptable m‘ii.abﬂity, o
you can turn your attention to validity., A relizbie test which doesn’t ;
measyre the agprepriate thing is m betier than an vareliable test. There 1
are three types of validity that are recommended for CRis: -

~

s{ontent Yalidity *

(Al
L3

k4
e Concurrent Yalidity - -
& Predictive ‘\féh’dity .

£ach type of validi ty 2ddresses the question "Does this test measure what
.it is supposed to measure?” in 2 different way. Figure 7-4 r.om;ares the

“three types of validity. - .
Type . How it Works . . |tow To Determine '} #
’content { Compares”, contents of t&st to obgectives-- Systemtically, but E
Do items measure what the objectives say anonstatisticaily
’ they should measure? . -
- — ‘ * ° - - - .l
Concurrent . | Compares resuits on test {o r&sulé on Statistically
" janother measure of the cbjectives—-Is .. o
success {failure) on test associated. . .

with success {failure) on another ) . ;
measure of the specified performanize * | . .
taken at the same time (conourrent‘iy)?

] = :

Predictive | CGmpares resuits op test to resu?ts . iStatistically
i -{measured iater on the jobs-Is success = | | . S
-{ (failure) on test associated with - . R E D
success {failure)} on another measure. i . S -
-4 " {of the specified-performance taken I B . ] :
later, when the trainee is actuaﬂy N . -
- {on the job? . S B

Figure 7-4. Three Typs of Ya‘l‘ldjty

n

Hon Iet's discuss eacb of these types of va‘tidfty separately. . .

. . : . - .7-5 ) ' —, = < . . \“
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Determining fontent Yalidity -

Content validity is probably the single best rayaf 2ssessing éﬁa.r '
or not your CRT measures what it §s supposed to measure. 1In assessing the

content validity of a2 CRT,
itenm is measuring exactly

"kt

systematically check €0 see if each test
t the associated chjective says it shouid.

If 211 iters nmeasure what the gbjective calls for, the test is content
valid; if they don't, it isn't.* A simple example should help make this
clear: Suppose you have a one-item CRT. The item 2nd its.pb:;ectiwe are

shown in Figure 7-5.

Pt

Dbjective

AT (One-Ttem),

within 30 winutes.

Eiven the appropriate tools, per-
form routine preventive minte-
nance on the 45 XM generator as
specified in the cperating and
mintenance manual for same,

;m?mnt of you is a 45 X genera-
tor and the dppropriate tooils.
Perform routipe greventive mainte-
nance on the generator as specified
in the coperating and mXintenance
mnual. You have 30.minutes to
compiete this task,

<

Figure 7-5.

A One-Itenm CRT and Its ﬁ_bjective

Does this test have content vaHidity? ¥ell,

raming routine pre-

ventwe maintenance on a2 45 X¥ generator (the test is obviously the best
measure sf the objective (performing routine preventive maintenance on a
45 XM generator). So the test is content valid. That is, there js m
better wvay to measure the objective than the test. Of course, if the .

objective 1tseif was not properiy deveioped, then the test is useless.
That is, if the people you are testing are being trained to troubleshoot -
the generator, rather than to maintain it, the objective—-and any test

based on it--is inappr'opriate,

K
"

Content validity, £hen, is a matter of the extent to uhach a test

corresponds with its objectives.

lute measurement. From an absolute point of view, the resuits of a CAT
suggest that either an individual does possess the @bility -to  adeguately
perform the task which the ohjective defines, or.he doesn't. If the test
items and objective(s) are precisely matched, the test is content valid.
If all items are oot precisely matched with their associated objectives,

the test is not content velid.
aspects of their associated objective.

The items must be representative of 21l

Thus, if the cbjective involves

aﬁ]ﬁng a concept which has three characteristics, the jtems must iac]ude

three characteristics.

-

-

—
This assuzes that the objectim themse]ves have been derived frm an

appropriate analysis of what the trainee must be able to do. -

-

7-7 140- : ‘,: _ e 7
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Content validity is best viewed as abso- .
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S:a, establishing content validity is simply 2 mattef of syst.snaticaﬂv
checking cbjecti;'es 203 itens. Easica]ly, there are two staps jovolyed:

- . »First, check 1o be sure the cbiectives have bemn 'mpar'iy Cerived )
' from an 2ralysis of what the traicees must know andfor do in corder .

mpa'fcmtbetasksfcraénchtbcgmbﬁngmineﬂ. .

5
E

N

0Seccn:! cbxk g2ch test item ag2inst its associated cbaactive to :
: see if the i..em neasures exacﬁ; what the objective says should . o
- ’ be measgred. Be 4ure that the item covers a!] aspacts of tb° ) 3

~ ghjective. - ]
- " : .— .
, ) 2y . . . - - g
If both checks are affirmative, your test is codtent valid. - ]
If you have many items on your test associated with cre cbsective, be
sure that each item measures exactly what the cbjective indicates, If your
test includes many chjectives, each with more than cne item, chetk each iten .
against its associated objective. Do this systs:aaca‘ﬂy for ach item,
and you've assessed the content vaiidity of your test.
- ] ‘ﬁl . _“ aj
‘Yo_u shouild be aware of the following principie: ; ) -
» -If objectives have been ‘pmperly cevelopad and the test ’ .
consasts of high fidelity items based op these cbjectives, ,
- “{your test will probably be content Jalid. 1f, hgwever,
. Jthe test consists of medium or low'Fidelity ‘rbems, it
pmbab]y will not be content nva‘lid.
—_ N - ‘ ]
So, §f you have a high fidelity test, and a systematic check reveals
that it does not have content validity, you are in trouble--something is .
. wrong with the test. Either its objectives are not properly derived from
- a task amalysis, or its items are not matched to the obsgctives, or both—-
-back $0 the drewing board. ° _ .
" -
‘mther or not your test has content validity, you shauld also compute )
statistical estimates of concurrent validity, predictive validity, or both. el
... If your test is content valid, this further assessment will answer impor- I
» tant additional questions, such "as:  “How does perforrance on tke W ' o
cmpare to perfomance on anotber neasure?" . . ToL:

A,

CIf your t&st js composed of low or mediun fidelify Stems ard, conse-
qguently, has lower content validity, statistical estimates of validity are

of prixary ﬂsportance For example, suppose an objective states: . .

. e"Be able to execute proper wa'tking mot‘lons in a Tow gravity emrir— -
omgnt such as the moon.™* . ’ -
. . . w2 3

R J7-8
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and 2 ona:hem CxrZevéloped for this objective states:
. a* - ]

. . »"Make three steps in 2 gymmasium using the groper technigue for
,~ a 1ok gravity eavircomest.”

The item does mot measure exactly what the cbjective calls for, so the test
§s mot content valid. However, it may be valid in another sense; but 1o
determine this, yoa will have to use either 2 concurrent or a2 gredictive
measure of validity. . . j

4

Determinipa Concarrent Yalidity

~

Concurrent validity compares individuals® resuits &n your CRT with
their results cn some other m=asure of tke performence being tested by
your £8T. Individizis take the CRT and the other measure ciose tegether
in time {concurrently}. The other measure mst be the best avaiiabie
assessment of performance 6n the objectiye in guestion. &,.statistical
. determination of ihe Cegree 07 association between resuits on the CRT and

* presulis on the otker measure will provide an estimate of the copcurrent
va)idity possessed by the RY. ]

. -

EY

Other measures commenly used t6 establish concurrent validity with 2
CRT inclunde: o , o

s - P .
gig%g%ing tests already in use
» 1astructor ratings of studemts® performance

. eHigher Fidelity versions of the CRT being validated, ) .
oth’ers - +

-y

For example, a CRT on first aid techniques may be validated a2gainst
instructor ratings of first aid achievementy or, it may bé vaiidated against
an existing first aid test which has worked well. A mulfiple-choice CRT
. on vocabulary {such as: given a word to be defined, choose the best defi-

T - nition--A, 8, C, or D) may be validated against a fili-in-the-blanks ver- -

_ sion of a vocabulary test {such as: here is the word to be defiped, write
a simple definition in the blanks bélow). The fill-in-the-blanks test is

L. a hisher fidelity measuré than the muitiple-choice test. Remember, though:

" ® The other measure must be a suitable one. 1If you don’t have
. another measure which you consider suitable, you canmot establ jsh :
the concurrent validity of your CRT. . ’ )

-

Once you have chosen the other measure to use in establishing the :
concurrent validity of ypur CRT, the statistical deﬁ@ﬁéﬁgﬁ is easy:
¢ is a2gain appropriate. . L O : o
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Le:‘sioakztznmie, S?pssemnﬂadewmnetbnmn-

yent vaiidity of 2 nsw CRT cn 1 skiils. 1In the past, instructer's
- estimtes of students® 1827epship iis have been a:se:!-mp*rteﬂy with ;;m

resuylts. o establish the coacurrent validity of the CRI, haye ¥our samp

m’h:a;:eﬂ for leaepship skills by the ipstrocter, then test them'using the
" TRTZ_ Record the results in a metrixy showing the nmabers of pedole passim

' :ndfaﬂimtbetﬂ?andtbemerafpecﬂantame(p

" tnaccepteble {failing) by Ehe instructor. Fig:re 7—5 stoxes s;:cb 2 mtrix

: ‘ﬁtb smk‘&tafarthzs*mnp‘le. - -

passing) 22d

) gesilés of € - . - - N
. A--’ ST Fail Pass ‘ : R |
‘ B F [7ITS ]
. Bcceptable | 6 s a2 )
: ?.esu}ts of : ; 7
YInstructor's o D C 3D
ﬁlatings . - - B ’ R
" Unacceptable 16- 2 3318. . R |
| . 3D 22 2T 33 . {60
8 . -~
Figure 7-6. M3trix for Concurrent Yalidation With Sample Datz

s

. Then the 4 for concurrent validity of your ‘iex_ﬂexshipéki‘l}:‘;’ CRT is:

' (36)(16)-16)(2 R
’\ﬁﬁ*B)(C*ﬂ)(A*C)(B*ﬂ (18{@2}(33)(22) - v
—.53 Eeaz - s . - IR
- ez, * T jﬂi- A

Jtou €an use the saae m]e—of-tbmb suggsted for whabﬂ ity atimted L .
5y9,- B 7 T T

.. ,,:

——— !

i tﬁe é estimte of corgcun‘ent &a‘ﬁdity 1s %50 or higher', ‘
- fyour LRT 1s probably of suitable yalidity. If ¢ is.a value | -
- ] bemen +.50 and -I.OD, your cm' is of questionabie n‘ﬁd’tfy, .

: . 7—10 : A

'
4,
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3t js important to make sure that the following conditions hold when you
&stabﬁsﬁ the concurrent validity of your CRT: .

-
-

o Your s..mp]e mst be épmsen»atwe of the p::p'ﬂation for which
the CAT is intended. (&32in, random sz2mpling from the populatica
will 2ccompiish t!'ns.) : R

- e Your sample must be relatively large. A randow s;amp‘ie of 30 to
109 peppie may be used, but you'll bo better off using more than.
100 pecpie.

-

Determining Predictive Yalidity

Predictive validity is based on the same concept as concurrent vaiig-
ity, 2nd can be estimated by 3 in the samesw3ay. Unlike concurrent validity,
though, predictive validity compares students® resuits en your {RY xith
thejr resulis on some other measure fzken at a later time—ifien they are
actuzlly cn the job for which they've been trained. ¥hereas the CRi and
J2the other maasure are faken ciose together in fime for coacurrent validity,
“they may be_separated by six mnths or more for pr&ict:ve. ya‘izﬁa*z.

-

So yredzctive validity telis you the extem‘. to which.results on the

predzct results on the job. Typical types of ;rieasugs used dn pnedu:- L

validity {pre:hcted by the CRT) include:
*Superyisor®s ratings of on-the-jcb perfnmance RS :

»

octber existing tests {such as MOS tests) -
o?eer ratmgs of on-the—aob perfomance

OObsectwe indices of on-the—aob perfomance{such as amunt of
products turned out per day {acceptabie or unacceptable), nuzber
of mistakes mmitted .{acceptab‘iy few or unagceptatﬂy many),
and others

You determine predictiye va‘hdwty using the samef procedures as for
concurrent validity. For example, you might validate, Studénts® performance
on a CRT of ]eadershap skills against supervisors®“Tatings of their leader-

~ship skilils in their units six mopths later. Use the same rule-of-thuzbh as

for reliability and com_:tm‘ent va‘lidity:

o 6

-

ﬂcceptab]e predictive va'lidsty 15 defined‘ by a <} greater
, [ than +.50.
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T - . - - . 1
- - -~ N ) 1‘
Iha Same ca:ztions that a,,;ﬂy to concurrent va‘hdity bold tme Tor . 1
;nedictiafe va‘ii:ﬁiy‘ ;S . - )
t‘{be measures s53inst aefm:b you validate the €AY srr.tst be s.:it?g,bie- -
mot just the only-measires available, {If you don’t have amother :
3 measure »hich provides.yn acééptzble assessment of omethe-ith
per&mncemthe fask tested by the {27, you can't establish

-+ the predictive yalidity of the CRT.) - L ]

' o *'ﬂ;ar validaticn ‘Lemstbo re;r&sentatweefﬁae pcp.zlaz:on ) ) ,,
o i,_f.?. ’fsrmichﬁptestismmaed o SRR

-

/

*Your vahdation saupie Tust be reutive‘iy 3arge . L S ]

- - . ) ] -
’ - . ’ I

KhAT?DOGIF?&R?ES??&IAB‘ImeR . o
YALIBITYIS?G‘BM - I

-- - - 7 -
—— - — - %

- -v#ﬁ‘ ) o
- - "

As stated at the beginmng of this chapter, your CRI mst havé both L
zceeptatfie reljability and icceptable validity to be useful. In sutmary, ]
here are the standards for audgmg the agceptabﬂ ity of mr ﬁR‘f’s Te- - ‘e -
1iability and yalidity: ~ s
T . “sYour CRT has acceptable m‘habz‘hty if the ¢ &stwate of test- o ) ;
PR ret,est rehabi]itylsgraaterthan ot e

»Your CRT should be content valid, un‘i&ss practzca] ccntnamts c :
have caused’you to create a low ﬁdehty test. . s 0¥

@ Your CRT should have concurvent or predictive val idfty greater -
than+50 asesﬁx:atedbyé. . : ) L

4

if your test does mt meet these standards, it is probably not smto _ s
able for use as an Army CRT.. Thus, you should either modify it -oracreai:e R

.- 2 new test, and then assess re’ii;bihty and vahdzty agam.

’ . . ) TS - ' 'f
Fo‘ﬂmng are some suggestions fnr md:fying your £RT to- increa‘s& ats e - 1
rehabﬂzty and vahdity, . o ..,, Lol s
 o¥ou can.offen increase tﬁe reﬁabihty of a test byaddmg 2tems
Of course, the ifeas must match the obaecﬁve{sj,- If the Test is R
measuring severai nbsectives, you must be sure to mintam the S

e

] ‘B test that is mt content ya‘ﬁd due o ack of Jﬁgh fzdeﬁty ’fiens ST,

: can be-sede content valid by reconstructing the ftems in 2 high —— e
fidelity format. You may have to modify practical constraints to co T

. do- this,. or make the test ‘less fusﬂb‘le to adwipister convenienﬂy. S

- ;,"-‘ L e e . = - _" - ,;«,’: : )
.i - .. ) " . . ) 7' '7?12:.“{ _':;"e- - - <, Py, - T

.- sy - - .
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{7 2ut a difFicult-to-2dminister, valid test is at Jeast suitable

< for use, while 2n easy-to-administer test which lacks validity

js unsyitable. . .
T IF you have reascn to believe that ycue test reliability or

s

v g vajidity is too lom because of impreper sampling technigues, it -

3 may be approgriaie to reassess the test using a £ew, fore care-

"““-‘**-s_juﬂ; selecied sample. Be sure that the sample is properly. Jarge
and represeniative of the.population for yhich the fest s in-
tenced. Also iake care that the LR7s {and other measures) are

gdmjnisteréd in a proper, standardized fashicn. ~

Do not misuse this last sugcestion: Den't keep redssessing your,
test until you happen upcn 2 time when relisbility and vaiSaiSy check ouf
as acceptabie. You sheuld only reassess 37 yeu think somethiss sas mis-
tandled in the Tirst assessment of reliability and validity, on if 3o -

after any and a1l modificaticns.

- —e e S e

-

. - -

If you modify your test and it still doesn't have acceptable relsa-
bility and validity, it may be a good ide> {0 seek help from your-iest
evaluatien unit. They may be able to see a.difficulty that is not appar-
ent {9 you--they mey see the forest, when you've focused on the trees.

s

.
LS

hY
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© medify the test. The test mist be reassessed for reliability afd validigy
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CHECKLIST FOR CONSTRUCTING CRTs

You can usé this check] ist. to guzde you through
actiy¥ities reguired to develop a CR7; once you are -
faziliar.with this manual. By using this checkiist,

-you will be syfe to perform all activities nécessary
for the development-of an Bdequate €RT jn the proper
seguence. Consylt the text if you reguire i:mshup - s

informatiomon activities. Renember, you should
not use this checklist until you have gained famil-
jarity-with the CRT construction precess by using .
the manual several times.
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_CHECKLIST FOR CONSTRUCTING CRTs

D 1. Deremrie whether 2 CRT 15 20propriese for

-~ reqgaired uses,
2. Dm;mmewhmgaﬂmmhﬂ buile
?aiormmobmmm‘mmng

. Inhztindividuals should be able o doon
7 the 3ab} exist or cavbe spasified, -
D 3. Dretermine whether 2 CRT can be built:

Test can be scored on an awolute bess—

mmsmdzdsformtepufum
ance can be specified,

D vy Obzanalmdob)mmbc-tes:ed.

D Y Mthaobmcﬂbrwfohnm
on just one sk,

D 6. Check thet all tasks are independent.

D 7. List the three main parts of each objective
zobots:ed—performm conditions,
and standards.

D 8 G:eckﬂnnmanmmnudobjmare

{7114, send insdequate objettives back through
channels totheir originator(s) for revision.

D 12, List pracpiwconstrainu.

D 13. Assess practical coastraints in terms of
their impact on objecuves.
. .

D 14. Develop plan for selecting objectives, if

D 15, Modify objectives, a5 necessery.

D 18. Send modified objectives t:hroug‘r channels
for approval.

D 17. Detennmeywnformatandlevd of
fidefity.

D 18. Speafy whether items will require product
measures, process measures, or both.

149,

D 19. Develop plxs for aem sampling, of
Zproprizte. N

D 20. Specfy muitple conditions for testing. ©

D 21. Determine number of items to includs in
5t

s -

22. Complets test plan worksheet, documenting

v fsrplan, .
D z. membzsedmmplmmﬁ-
D 24. Dewelop 203 document instructions for
item presentetion a0d use,
D 25 Mmbemﬂmnimmpodkﬂuds

2bout twice 23 many items as test plan
.spacifies,

D 28. Chesk that iterms match objectives.

. D 27 Check that items are deav,'unambzg.)ms,

ey to administer, 20d 2t the proper level
of fidelity. .

D 23. Develop general test instructions.
- ~
D 23. Check that generad instructions are
dlear, unambiguous and 2s brief as
possible,

D 30. selectanappropnmsamp'.efontempool
tryout.

.

D 31, Check that item poo! tryout sample is

composed of “masters” and “non-masters.”

D - 32 Check that tryout sample size is at {sast
50% !azﬂhm the number of items.
U 35 cneckhat tryout sample is random.

[ 4. conductitem poot tryout.

D 35. Conduct an item analysis on tryomre-
sults,

35. Obtain feedback from individuals in the
tryout ump!e. .

D i Bmdcammufmmpeermwewof
itemn pool. . .

> -




3
33. Record comment from test evaluzuon
mfsmnmofmmm

.t D aﬂmdmﬁamm:mdm
mdbywbpanmm

D 40, Summprize results from it analysis,

- tryount feedhack, ad vanIoUs seviews
3 . ofm poolaatm?’ad Review Sum-

- . mary Sheet

D 41, Beduce temn poot, usingJtem Pool Rerview
- Summary Sheet zs 2 aid.

- D £2. Crem::drevmnzamdnacsguy

* D am&immdmﬁm
prizte,

D 44. Check that environmental, persona and
tester varizbles are standard.

D 45, Administer the CRT.
‘D 48. Score the CRT.
: . D 47. Establish cut-off scores.

{ ] 48 Reporttestresuis.

-

D 43, Cotipct estrerest relipbility dm:n
Epropriee sEmpie.

B 59, Calcufize 5ammdé::-rm
refiadiley.

O . (heck".%m‘ztism:;‘sntsg.

-
-

D 52. Amm_:mxaemofcér.

D &.deinm“oﬁum'fm
consurremtprictive viiidetion of CAT.

B 54 Otmmummlrga TepresentEIive -
samAe for use in evaluzting concument
andior predictive validity.

D 85, Administer CRT and other measureto =
sazple conzurrendy or, zfterap:ropnzta
wmered, prad‘a:veiy

D 55. Calculsts § 25 aa estimate of coacurrent
md!orpredic&vev&vdity -

D 57. Mod'rfy 161 to increzse reliability andfor
waidiy, if necessary. Following sush
modification, reasséss relighility md

vahdi‘tyoftest. .
. .
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You Should use this checiist to. f2lp you svaluste (7S

: determine the suitability of (R7s which already exist, and

s whicti'yom zay wish to 2dopt for your own testing,meeds. ¢

3 .
_; — - - ;,'/ 2 .

= - - - - P I
e : ihis checkiist consists of 3n ordered.séries of guestions
- ask vhen evaluating a LRT. Some of these quéstions pertaip < -

S which have already been censtructed.” This checklist will kelp ~3'

pitysical aspects of CR7s and czn be aaswered just by leck- —— -

L. i3 at the test, withbut koowing any additionsl infermatipa.
T Bther gquesticns concern CRT use: . 7o answer these, you must _
. o know the cbjectives, intended test populatjon, practical con-
= . Straint datz, xe1iability and v31idity estimates, eic. Ssy

- Defore using this checklist 10 evaluate.a €77, coliect the
4 - . * documentaticn-that was as/e'! to develen:it. c «

-

; / - . -

. Also circiE"Y* i the guestion is not appiicabie io the %est.
e If the amsier is “n0,” “can't tell,” or "parfly yes, parily

; . "no,” circie the *N” next to the question:- Yhen you have com-

T : pieted the checklist, the circled “is” will represent a record

6% the particular aspects of the CR7 that may Fequifé ‘upgrading

»

or that require furthdr information Defore being evaluated,
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. - CHECKLIST FOR EVALUATIRGCRTs

v
>

[
[}

s

.

N Y 3 fce sl shreeparns of she chiecsive presert? RY 12 wimnaﬁmmmzwdmn
ST ) ; : cluded in Thp-tem Soal 1o sl By range
NY zzzsacﬁcbja:ﬁndfmpa&mraoa of perfocmances a0d condidoms?
' s - PHY 12 A,—eaafrmnﬂmdzﬂ:mmnm
TUTRY 3 Arealizasks independent? mmnqum?
R Y 2 A7minictes of objecsives cien? CHY 23 Does the pasformance in fe Hedh carch that
. .. ) . inthe objective?
R Y X5 tfounimensaecovens, doobjectives - S
T mﬂﬂdewbrmm"mx? nNY 2. .Q.—::Ilmdwrdm'w? .t
NY s.a—:mw;a:msmmug
mmdﬁawmndv 5y nhmmmammnﬁ?
hanior?
: NY akmmmmmiwﬂdfﬁsﬁy?
R Y 7 Areperformances specified in precse, : . -
orptiony! terms? . N Y 24 Hxtelomgageofthe CRAT itamsbeen ket
£ j / simplie? -
R Y & Dogbjsctivesinciyde stetements of |
covdithons and standards soacsfied 10 RY Zs.ts‘wsmmmbmuazmmusp»d
precsé, operaSion term? . : am?m:mm? .
. » ’
N Y 8 Are objectess Free from oot ofsenon h Y amm mmmmm
3 practical constraiot? That i, o objectives ﬁmmfmdwmm -
mmmmgmm
costs, slaborate facirtiet/eguipmant, exc? "nY 2. !smmmmamuhmbmu
mﬁemmhm,ammnméy
N Y 10, if selaction anong objectives bias taken Bifﬁw!z?
place, were the obpctives chesen 21 random
from the emtire. popfiztion of obpctves R Y 28 Ace matuctions cosamon o &1 e indlud
- availghle for testing? adia!hemuiomﬂtmiﬂmmm?
B Y 11 Are the students who were tested uneware NY ammmfmmmmm
. of the sample of stems selected for testing? the follownginformetionr. purposaof the
- - test, time fienits for the test, Gescripfipaof
N Y 12 Does the rtem formizt selected best aoprox: mmmmﬁmmm
. mste the behavior specified by the chjectiva? mquxlnms? .
“ - ‘a
TH Y 13 Is the mexmurement used the same & Tt t!,Y 30, Domsaﬁcmmlaemeem
which is required by the objective {product ﬁvhn&epufmmd‘mnd
mexsurement, process measurement or bothi? ::mdm—dsafe{or:hem?
N Y 14 Has:hepombdrtyofmngmrsbeeam;d NY 31- demmﬁaﬂm&em
.. __wammmum? . - R 7 5
‘NY 15 lsmim?ormna:hebigamiemaf N Y &Hmﬂmmhem“tmdom‘? - e
. , Fidelity practicable?
: ‘ 4 Y &.WBnmmmmadmﬁwhy-
NY 16.ifnznm:ﬂ‘mgwxﬂ'mobpctzmh¢snkea ou?
ﬂmtmmmmdm
s beeaincluded? NY 34 Wsﬁenrwthzp!acompmdd .
s “masters” and “noo-maste’? -
N 'Y ﬂ.isﬁzemﬁaﬂnmhemgmdunderal -
conditions or, if it is not posshis to t5t NY ﬁﬂsﬁss&pﬁm&t“%f@
* under aflonditions, under 21 adequate . - - :hmxhenumbxnf
m&:dwﬂiﬁm(tﬁﬁem / ] i ‘
. N %.stﬁwﬁypqtﬁn;ﬁgrxﬂdﬁ?' L. -
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Achievement Test - A test for messuring 2n individ:ai‘s Jeval of mastery
of 2 sublect. For exampie, 27 2chievemsat test may be given o3
43h grzde matheratics to see if a stodent’s mathematical ability
T2s-reached the 4th grade level., “rourth grade levei™ gay be de-

. fined in terms of the average 4th grader’s scores, in Whick .

» c2se the test would ba norm-refersnced, or in ierps’ of math
standards for 4th graders, in waich cass the achievement test
woiid De criterion-referenced.

Aptftrz.e Tes‘ - A test to determine 2n individual’s iaming q.p*.b*}’ity
in 2n area of instruction. For sxamie, 2 test of rechanical
aptitods wouid measure pecpie‘s abiidty to jearn to perform
tasks involving mechanical skills and knowledges, not their
present ability .to parform mechanical tasks.

Cans‘itions “One of the main parts of an chjective that telis: 3) ¥hat
" the student has to work with, 2} the environmental circum-
stances under which the performance must be femonsirated,

3) what the student mist work on, 4) his startily mints, ,
~ 2nd 5) 20y limitations, special instructions, stc.

Course Criter‘lon Test - A test given at the end of 2 course to dstermine
if the student hzs reazched the necessary criterion jévels for
the subject being taught. Course critericn tests are keyed
te the course objectives and represent 2 *Finzil exzn" on meeting
the standards specified in the objectives. |,

Crit...rion - Synonyrous with standard (the part of the objective by which
the performance is evaluated). For example, part of the cri- .
terion by which “donning a gas mask™ js evajuated, ic that ‘the

performance be completed in nine seconds or less.. If it gees a

trainee ten secoads to don the mask, he has not achieved
criterion level of performance.

Criterion-Referenced Test (CRT) - A CRT neasures what an individu2l can
do or knows, comared to what he must be abie to do or mist
know in order to successfully perform 2 task. Here z2n indi-
vidual's performance is compared to external criterfa or per-
formance standards which arg derived from an 2nalysis of what
is reguired to do 2 particu ar task.
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Critic3] Tasks - A task that 1f msperformed could lezd 1o isss of-life .

cr property, or to missicn failure. For erzmple, i many first g
aid grocedires, treating for shock 35 3 critical task: Ewen &

the o;ﬁnr parts of the ;ra»ecdra are correctly performesd, the .
Jindivicusal may die of shock. $2odaging 2 wound, while important

- would usually not be *'w~ﬂﬁere: 2 critical task.

Diagnostic Test - A test used to infcrm 2 student of his progress, to .
dtermine i his behavior guzlifies hirm for course entry, or 1o 3

. establish ahat chjectives or steps he 15 wask ¢cn. for exzmle, .
in BT 2 diagnostic test 1% wsually given before tre comorehen- 3

sive performance test 7097 )--thus, the stulent gets ‘aformaticn - 3

',-'

. ]
cr wrat he nesds i€ TmprCe before tzking tre 0 ;

Entry Zzhavior - The
tan

o

rformance ¢F wntle 3 student g canztiebon 3
mEller Joon enterng 3 Ccourse 0F Inst
intry behzvicr may refer 1o ska

—
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grror of Centrai Tendency - A rating error 1n which d3fferent raters terd e
10 rate most students towsrd tne migdle of the scale. Thus, .if
there 15 3 'neytral’ uaTFL or 3 rating scale, raters may tend
to rate mast siucerts cigse to Tt. ;

“

Error of Halo - A rating error made due to an cbserver being biased about «
. - an 1ndividual. Th's may be caused by 2n observer allowing his ~
general impression of an individu2l to influence his judgment. )
’ The resulting shift of the rating can be toward the high end of ;
the icaie (positive halo) or the low end of the scale {negatiye
. ' halo). .

Error of Standards - An error committed 1in ratrng due to differences in -
the observers' standards. One rater's standards might be“higher
than another rater's. Thus, while one rater might rate = person’s
performance as “unsatisfactory,‘ another rater might rate that - - .
sare perscn's performance as "satisfactory.”” . .

ERIC - -
| - . - -
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Ficelity - The extent to which a CRT resembles the actual cbiective (or

performance) being tested. The more the CRT resembdles the per-
- formance in guesticn, the higher the fidelity of the CRI. For

example, if you tested 2 person to see how well he could bandage
a wound by sbserving him b2and2ging 2 wougd, the test would have
high fidelity. If you tested him by 2sking bim to answer
rultiple-choice guesYions on how to bandage a wound, the test
would have low ficelity.

> f
Format - The typs of test or item orgamzation. Examples of item format
ircldde paper and pencil tests, hands-on performance tests,
mltiple choice tests, recall maasures, job simulaticas, etc.

rands-0n Performance Measure - A type of perfomance‘maswe where the
individual 15 tested cn the appamétus for which he was trained
{mo paper-and-pencil tests). & hzpds-on performance maasure

of genergtor repair would require the trainee 1o actually repair
a generatdr. . . .

L4

3

.

Indicztor - The action verb of the cbjective's task statement throu

* which the ability to ¢o the performance specified by the ma\n
intent is inferred, when the main intent itself is not directly

¢ ghservable. Ffor example, if the main intent is "Discrimigate ’
between shears used for cutting 2 straight line in tin afthose
useg for cutting a curved line,” the indicator might be "by
circling the picture of shears used for cutting 2 curved line.®
Note that in this case the main intent--"discriminate™--is
covert; that is, it is not directly observabie. Thus, an indi-
cater had to be added.

Item Analysis - A technicue used to help spot bad items. A number of
techniques can be used to do this, ail of which use the follow-
ing principie: Acceptable items discriminate between "masters”™
and “non-masters.® Unacceptable items are incapable of making
such a discrimination. So, in item analysis, you look For items
which are missed by “non-masters” and passed by “masters.”

- gy

/’

Item Pool - The total set of items constructed for a specified test, be
it a single or multiple objective test. The iten pool is reduced
. by iten analysis and review techniques to yield a final version
of the test consisting of the best itexs froa the pooi.

L4
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iearning Anzlysis - An amalysis of the steps necessary to cbtain the
objective, the skills needed to 1earn the material presented,
etc.  1n 2 learning 2malysis, you cetermine what skills, knowl-
edze, and attitodes individuals must be tausht to get them from
their entry betRviors to the behaviors specified by the learning
chjectives.

Learning Gbjective - A learning chjective describes what the individual 1
must know 2nd be able to do at the completton of training. It *e ]
may be the same as a performance cbjective or may be less rigor- B
ous with respect to corditions and/or standards. Thus, 2 ]
learning chjective tells you what the indivicual should get cut - 3
of graining, not necessarily what he must be able to 40 on the T
) , jeb. An individual may require further training on the jcb
after he has achieved 3 learning cbjective, before he is able to ]
meet a performance chjective. Learning cbjectives, like all
chyectives, hive three m2in parts: performances (tasks), con-
ditions, and standards.

_Logical Error - An error in rating which may be due to an cbserver giving
; similar ratings to traits which aren't necessarily rejated.
Two or more traits being rated at the same time may logicaily
seer related to an observer when they reaily are not. for exam-
ple, a rater wight score a2 person similarly on “follows orders”
and “complétes work on time" because the two traits seew logi-
cally related, even though they are not necessarily related.

Main Intent - The statement of the task that tells you what th@ve
is minly about: The skill or knowledge the learner, is to de-
velop, or the performance which is the purpose of the objective.
A main intent may be overt (observable)--for example, “disassen~ .
ble a ¥-16*; or covert (unobservable)--for exzmpie, “know the ]
differences in appearance betwees poisonous and nonpoisonous .
snakes." If covert, an indicator musf be added to the objective
to tell you how to evaluate the majm intent.

Mastery - An individual has atfzined mastery when he has completed

training segment t your CRT was developed to test . ]
passed the test, showing that he can perforn at th -]
level necessa {for successful-task completion, eF better. E
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,’ Fasters - People who are competent at performing 2 given fask cr who have
girez:?] ;;edco'g}z:sted t&; trajning segment that 2 CRT is beimg

. evelo, . master c2n perform the task{s) Tor which
be h2s been trajned. Pe (<) . ¥

»
-

- fen-¥asters - Pecple who are not competent performers, Or who are not
- kmowledgeable in the subject matter bezing tested, or who have
not had appropriate training. .

Norm-Referenced Test (NRT) - An approach to testimg in which an ipdivid-
- _ ual's test score is compared to the scores of other individus}
- . regardless of standards specified by an cbjective. -

-

Cbjective - A statement specifying skilts and knowledge to be tested. 1t
consists of three parts: 1) performance {task), 2) conditions,
and 3) standards. Thus, an objective stateés what must be done

3 {task), the conditions under which it must be done, 2nd how -

1 well and/or how guickly it must be done (standards).

- -
~
~ h 4 "
-
*
.

Percentile - & value on 3 scale of one hundred that indicates the percent
of a distribution that is equal to or below it. For example, if
a.person scores at the 95th percentile, this means he has done
better than-95 ocut of 100 pet]ple who have taken the test.

Performance - One of three main parts of an objective which states pre-

X cisely what must be done. Every statement of performance in-

¢ cludes an action verb. Sometimes this Verb is the performance
jtself and sometimes it is an indicator of the performance.

Performance Measyrement - The method used to ascertain whether or not an
. individual -has achieved the specified criterion level on the
"~ performance of a particular task or tasks. : .

Performance Objective - A performance objective is derived from an analysis
of what must be done in order to perform a task adeguately. Like
any objective, a perforrance objective has three main parts:
performance (task), conditions, and standards. A perforzdnce

~ objective is the highest level of objective--it tells what rust
. be done in order to perform a task successfully.

T 158 |
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in guestion requires use of paper-and-pencil ——calailating azi- £
muths, for exawple).” 7 L - ’ j
- = - - ..“3.4
, $ - — - 5
Phi Coefficient (o) - A simple statistical technique which may be used for
: CRT item znalysis if the following data are av2flzble: 1) which -
- people pass which items, and 2)\which peaple are *fasters™ and "
which are "asn-masters.” L .
- e ¥ 3
¢ = /TEBIC) (AC)(e). *Per? 3
. . ;
A = numder of “mastgrs® who passed the item \\ * ’ ]
B = rumber of rs* who failed the item | ;
€ = aumber of “non-masters” who passed the item E
D = number of *nen-masters™ who failed the item —_- ) -
. . - ] i g
¢ may also be used as a measure of test-retest reliabiiity and ;
of concurrent or predictive validity. For such uses the formdla ;
remains the same, but the letters refer to differeat measures:’ 1
Test-Retest ReliabiTity Concurrent or Predictive ¥alidity
1st administration of test CRT Results
Fail Pass fail Pass E
B A B A :
Pass. - Acceptable - ]
2nd admin- Concurrent & T
istration N gli*vpred:c- e
of test € ST
{o ; c-ﬁ measure D C . -
Fail ’ - Unaccept- | . al
able | . - g

rmadgce jests - A performance test measures the ipdividusal’s ability

- -—

—
« -

to perform a particular task or group of tasks. “Can%e Go the
task groperly or mot?® is the questicn that a criterion-
referenced perforzante test seeks {0 answer. A noro-referenced
performancé test investigates bow weill an jrividuaT can.per-
form 3 task-compared to other peoplé. A performance test can
be administered using actuzl h2nds-cn performance, simuiated
performance, or in a_paper-and-pencil format (i7 the performance
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Pc,::ﬂa*zon Tee sniversa‘i set af mdavi&.zals whp possess the character-
. istic(s) in question. For example, the pop.ﬂation possessing
the characteristic *lives in the U.5.A.* is the populaticn of |
. the U.5.A. The pepulaticn.of living U.S. citieens inclvdes ail -
- pecple possessing U.S. citizenship whether or ndt they live in
the U.S.A. The popalation pﬂssessmg the characieristic ®passed
Army &7 during the last year™ inciudes a’H Amy personnel .who
_have passed ELT in the last year. :

KB

-

»

Practical Co:;stramts - Factprs such as time avaﬂabi‘iity, fmaepower avail-. /
_ ,abﬂity, cosis, etes—which may impair administration of test )
tez-rf conditions and standards remain as presently specified |,
in ocbjective. For example, an chjective reguiring the firing
9? nutlear projectiles may. well have practical constrzints—-the
objective would have to be modified so that the test jten could
substitute firing "dummy® nuclear projectiles. R

“Process Measurement - Heasurement of a protess rather than a product.

Process measurement is indicated when an objective specifies 2

'd sequence of performances which can be obseryed and when the
perfoermances are a5 important as the final product of the per-
formances. It is also 2ppropriate when product cannot be distin-
guished from process or when the product carnot be peasured for
safety or other constraining reasons. Process measurenent
usually reguires observing whether or not a performance is done

. properly and/or quickly enough, and in the right sequence. An

example of process measurement is scoring 3 person "go® or "no-
go" on his ability to properly execute an “about face® in driiil
and ceremonies.

Product Measurement - Measurement of a product rather than a process. )
Product measurement is appropriate if: 1) the objective speci-
fies a product, 2) the product can be measured as to ejther
L presence or characteristics, apd 3) the procedure leading to
product can vary without affecting the product. An example of
product measurement is observing a weapon to see if it has been
- reassembled correctly--here, you don't need to watch the weapon
being reassexzbled {the process) because you can observe the
product to see if it has been reassembled correctly. .-

Randoa Samp%e - A sax:-me in which the indjviduals chosen from aoong all .
. available people of the appropriate type are selected by chance.
, A random sa=ple of a population would be cocposed of people |
. ‘ . possessing the characteristic of the population, each of whom
L is equa‘l‘!y Tikely to be chosen fron the Popu‘latiam ’

S
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Fating Scaie - A Covice used to evajuate achievement. When using 2 rating

-

scale for scoring, you should specify the rating 2 stucent needs
to zchieve critericn level for the performance spacified by the

chiective. A rating scale might also be used to assess entering -

behavior at the start of instructicn. Rating scales usuzily
baye three to ninz points on then representing levels gf perfor-
mance from low to hich. -

——

»
Y

ty.® A test is considered to be reliable if it makes the szme,
discriminations emong individuals cn multiple occasicns. Pecple
should score about the szme each time they take the test, if it
is reliable {assuming that they don't learn or forget between

tests). 7hus, 2 person’s scores on reliable tests are censis-
tent and repeatable. T

Reiiabﬂit{ - Reliabildity is a synonym for “consistency” or *repeatabii-~

Repertoire of Behavior - The group of behaviors which the student is cap-

(2}

able of performing. Different groups have different repertoires
of behaviors. Ffor examle, soldering connections is a part of
the repertoire of behavior of electrenic technicians, but proba-
bly not of food service specialists. Hultiplying two single-
digit numbers is part of the repertoire of behavior of many 10
year olds, but not of too many 7 year oids.

Representative Sample - A representative sample is one which reflects

{represents) the population for which a test is intended. 1In
order to try out test items on a representative sample, the per-
sons in the sample should be similar to those for whoa the test
is intended. Thus, if a test is intended for people who have
completed BCT, a representative sample would be composed of
people who have completed BCT. If a test is intended for peopie
who have completed a field wireman course, 2 representative
sample whould be composed of people who have completed that
couyrse. If a population is sampled randomly, the resulting
group will be 2 representative sample of that population--and

not of any other population.

Device - A device used to screen out trainees who do not’'qualify
for the training course being considered, either because they
are already masters of the subject matter or because they do not

" have the entry behavior required for the course.. {A CRT cag be

used as a screening device.)

_161 —_.
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Simulation - A situation where phenomena likely to occur is actuzl perfor-
mance can be reproduced under test conditions without using the
real-1ife equipment. Simulation can use complex simulators--2
simulated helicopter is an exzmple--or simple simulators--a
rubber bayonet is an example.

-

Skills - A learned ability to successfully perform a certain action or

. related group of actions. Khile knowledg ften necessary

for skills, the knrowledge of how to perfo is not the
skill--the performance of the act is the s iding 2 bicy-
Cle, for example, is a skill requiring pe e of a related
sequence of acticms. A person may have knowledg
rige--he could tell you how 10 sit, pedal, shift
etc.--without possessing the skill of riding.

dears, brake,

Standards - The third main part of an objective which specifies the cri-
terion by which the performance is evaluated {how well and/or
how quickly a performance must be done). There are several types
of standards that may be included in any objective, any of which
+ell how well or how guickly the task must be done. An objective
may have both 2 standard of quality and of speed.

-

Subject Matter Expert - Someone who is well qualified in the subject matter
being tested. The reason for having such a person review the
test items is because the test developer m3y not be an expert in
the subject. A subject matter expert is usually trained and ex-
perienced in a particular subject area.

Task - A part of a job that requires certain performance(s). A group of
tasks comprise a job, while complex tasks may be broken down
into subtasks. The job of auto mechanic, for example, is com-
posed of many tasks including tune-ups, repatring transmissions,

. replacing brake linings, etc. The task “tune-yp" is composed of
subtasks such as replace spark plugs, replace points, etc. The
designation of tasks is often arbitrary. If, for example, a

person's job was “tune-up specialist,” replacing points would pe’

- a task rather than a subtask. Subtasks under “replacing points®
would include removing old points, putting in new points, setting
gap on new points, etc.

162
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- Task Analysis - An analysis of a task {or tasks) to determine the skills
~and knowledges necessary to perform it, eguipment andfor facili- .
ties reguired, attitydes required, critical tasks, proper se-
quence of actions, etc. Sometimes, all the tasks in a given job
are analyzed by a procedure called "job task analysis™ or "job
analysis.” Often, task analysis is used as a synmonyw for job -
analysis. -

»

//

/
/’,/’,,,Iest’tva]uation Unit - A group of people who are experts in the area of

testing. Test evaluation personnel are often expert in educa-
ticnal technology--they can be of help with many training and
testing problens. .

Test-Retest Reliability - Determination of the stability of test scores by
repeated testing. Test-retest reliability assumes that no
training or forgetting takes place between test administrations,
so both administrations should b2 given close together in time.
If & test has high test-rétest relizbility, & person should
score about the same each time he takes the test. If it has low
test-retest reliability, a person's score may vary widely from
one test administration to the next.

.

Validation - The process of determining whether 3 test actually measures
what it is intended to measure.

Yalidity, Concurrent - Statements of concurrent validity indicate the
extent to which a2 test may be used to estimate an individual's
present standing on the criterion. This type of validity re-
flects only the status quo at aparticular time. In concurrent

. validation, individuals' scores on the CRT are correlated with
- their performances on another measure of the objective(s) in
.question. If peopie who score high on the CRT score high on the
other measure, while people who score 1ow on the CRT score low
on the other measure, the test is concurrently valid. Of course,
the other measure must be & good one or the concurrent validatian
_won't mean much.

-

Yalidity, Content - If test objectives are based on an.adeguate task analy-
sis of what the individual must ' do, and if the test items measure
exactly what the objectives say they should, the test is content
valid. Content validation is especially appropriate for CRTs.

163
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Yalidity, Predictive - Statements of predictive validity indicate the .
Y Y

extent to which an individual’s future level cr 2 critericn can
be predicted fromw 2 knowledge of his test performance. LRT
scores are correlated with another measure 3f the same-perfor-
mance which is taken later, cn trne job. IF high scores on the
CRT are correlated with success on the job, while low scores are
correlated with lack of success, the CRT has high predictive
validity.

i * L
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. * APPENDIX D
« SQUARE POJT TABLES
- .
o - ’
- How To Use the Souare Poot Tables "

; For numbers 1 o 1,000: In colum R, locate the number for which
you want the sguare rodt.,and immediately to the right, in Column /N ,
¢ you will fi?d the answer. For exzmple, the sguare root of 150 is 12.2%74.

Cd

For numbers 1,001 to 100,000: (1) Take the number for which you want
the sguare root and move 1ts cecimal point two places to the ieft. %2) Pound
off to the nearest whole number, and find this number in Colum A. (3) Take
the number irmediztely to the right, in Cplum 4N , and mive its decimal
point one place to the right. ‘i:ha; js the sgquare root. )

For exzmple, suppose you need the square root of 1,200. First, move
the decimal point two places to the left. Since this gives you *12.00%,
no rounding is mecessary. Then look up the square root of 12 in the square
root table, and you find *3.46410%. Then rove the decimal point one place
to the right and you have-the answer: "34.6410.™ . .
e ) . . A
In some cases, there wild be slight rounding error, but this will not
affest your computation of. g . For example, using this procedure, you
would find that the square root of 9,912 is 99.4987, when it is actually
99.5590. The difference--0.0603--is imsignificant.

For numbers 100,001 to 10,000,000: (1) Take the number for which you
want the square root and move its deciral point four places to the left.
- 22 Round off to the nearest whole number, and find this number in Column H.
3) Take the nuzber irmediately to the right, in Coluon o/ , and move its .
decimal point two places to the right. That is the square ropt. ~ L

-~ ~

. -
- , )
- - - . ,
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APPENDIX E
FEVIEW DUESTIONS AND ANSHERS

Frecerick Steinheiser, Jr. )
U.S. Army Research Institute for the Behavioral and Sscial Sciences

This Appendix contains a set of guestions and answers for each chapter.
This is not 2 set of test items. PRather, it is suggested that you attemt
to answer each question for 2 given chapter after reading that chapter. )
You can then check your answer with the supplied answer.

in many instances, the guesticns and answers supplement the raterial
provided in the chapter. Hence, ‘t will be 2 ‘learning experience” for
yCu t0 study these Guestions and amswers. A few guestions were designed
to be thought-provoking, and will reguire some creztive insight and
application of the information 'Fur'ﬂifhed in the text.

K3
.

[T LN

E-1
171




[ 4

' REVIEW PPOZLEWS FOR CRT MANUAL

LChapter 1

1. One of the irportant differences between norm-referenced tests ang
criterion-referenced tests is this: an K27 has mestly knowledge-type
items, whereas a CRT has mainly performance-type items. (For example,
\rﬁti c¢own the steps in cleaning an M-16 vs. actually cleaning it

¥.) True or false?

. 2. 50 students went to the rifle range, and each shot 20 rounds. The
spread of scores looked 3ike this:

Rumber of stz;dents 14 13
17 12
getting this number 10! 8
8' §
of direct hits 6! & | 6 :
i3 | ; I
2 ; -
0 ] -
I 20 B
o Rumber of direct hits cut of 20 shots

_: 315 S direct Hits.

To help you in reading this graph, note that 4§ students scored from

The instructor decided after the exercise to

= 1 sxerpt the top 20% of the students from further practice, while the

——

7 Lottom 807 had fo stay for more drill. How many students had to stay

for more practice? Is this marksmanship test an example of a CRT or

KRT, based upgn the instructor's scoring procedure?

-

. -
3. It's often helpful to plot a graph of test data, in order to get 2-
visual impression of the distribution of scores. The distribution

from an KRT is often
in the distributions

quite different from the one of a CRT. ({a)
below, which one(s) do you.-think came from an

NRT, and which from a CRT? (b) The three scores of 30, 50, &0, shown
belmv, tell different stories, depending upon whether they re'iate to

the KRT or CRT distr‘lbution(s) How might you interpret these scores?

(c) ¥hat are some possible reasons (think about both training and testina)
for the differences in the shapes of the CR and KR scores as shown?

Rumber of students
getting a given

score

'3*

30 50 &g




e

5.

In comparing 2 large number of scores on a CP7 before and after ;ainfng,
the CRT is being used (a) as a diagnostic aid, (h) to eveluste the
instructor or program of instructicn, {c) as a screening device.

A stugdent got 907 of the problems on 2 math test correct, so he was
2dvanced directly to the computer course without having to take a
math refresher course. This math CRT was used {a} as a diagnostic
2ia, (b) to evajuate the instructor or program of instructich (c)
as 3 screening device. .

A student passed every item on 2 test except one. He was then aliowed
to enter the instruction program at the Tevel of the test item that
he mwissed. The information from this CRT was used (a) 2s a diagnostic
aid, (b) to evaluate the instructor or program of imstruction, (c) as
2 screening device. '

Chapter 2

1.

2.

4

™

un

Fitting the outline of 2 moving enemy tank with an anti-tank rdund
is an exampie of a level one, Jevel two, or level three objec®ive?

Hitting an enery tank in actual combat with an anti-tank round {s an
exzmple of a level one, level two, or level three objective?

Hitting the buli's eye of a stationary circular target with an anti-
tark round is an example of 2 level one, two, or three objective?:

It is possible that a poorly specified test item given afte‘)?rme phase
of training might really be properly specified if given after ancther
phase of training. True or false? (Hint: Think of the type of
instructions or information given to solve a problem in an Introductory
vs. an intermediate course.) 1

Matching. Match each exampie with the appropriate technical term.
The most significant parts of some examples are underlined. -

a. Performance b. Conditions | c. Standards

An action verb tells what is to be done by the student.

The task must be performed to a satisfactory criterion level.

The dial setting must be correct, to the nearest 1/2 degree.

A student has to tune a jeep engine using only the t00ls provided.
An indicator is essential in order to measure the main intent.
Just because a student can pass a hands-on test in the classroom
does not guarantee that he'll be able to pass the same test in.
sirmulated (or real) combat. .

OV U B G N e
L] ) - . - -
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6. The use of “unftary objectives' (3) reguires that 217 tasks be fnce-
pendent, {b) is the implementatior of a2 Level One cbiective {but
not Level Two or Three), (c) means that you don't have to divide
obiectives into Performance, Conditions, and Standards, (d) reguires
performance on more than one task at a time. (More thaa one choice
may be correct.)

7. *“Given these pictures of five tools, identify the one used for removing
spark pluc- by circling it." What is the main intent of the objective?
. What §¢ the incicator? What are some other indicators that could be
used without cnanging the m2in intent or the conditions?

8. *Cut a 6 inch dizmeter circle out of this piece of sheet metal usimg
the appropriate shears.” Wnat is the main intent of this cbjective?
¥hat is the indicator?

9. Why is it essential that covert ma'n intents have appropriate indicators?

10. In 2 couple of sentences, explain wnat is meant by specifying perfor-
mances, conditions, and standards in ‘clear, operaticnal terms.”

11. Conditions and standards as specified for a Level Dne objective may
actually be imoroperly specified for a Level Two objective. True
or false?

12. #Here's an extra "thought problem:’
Suppose that ar instructor decided to test a helicopter pilot trainee
without reference to explicit objectives. He merely "went along for
the ride" while the student executed various maneuvers of his own
choosing, and withput knowing exactly which ones he ought to do or
what the passing criterion was. (This is, of course, a highly un-
realistic exampie, but it will help to focus upon some very realistic
issues that crop up in the use of criterion referenced tests.)
After studying this CRT mansal, the instructor thought that he would
Yo able to improve his test. How might he go about it? (You don't
have to be an expert in helicopter terminology to come up with a few
overall suggestions.) What kinds of data might the instructor want
to record when the student is executing various maneyvers?

Chapter 3 .

1. Giving 2 trainee a paBer and pencil test on how to fire a mortar is
of higher fidelity than evaluating him on a dry-fire test. True or
false? -




A S
N

S

2. At the end of 2 medic’s trainina, the instructor Zdecided to pass only
those students who 20t 2t least &0 out of 57 peper and pencil test
ftems correct. Do you think that this was 2 good type of test to
cértify a student as 2 medic? Why or why not? How would you isprove
the test?

3.7 Arnother medical instructor decided to give his students 30 simlated
injuries on dummies to treat, out of the total of 49 such injuries
that had been covered in the course. A passing score was 25 out of
the 30 injuries had to be treated perfectly. How does this test compare
to the first imstructor's test? Kkhat might be done to {mprove upon
this test?

£. Another medicat instructor gave his students all 49 of the in&ries
that kad been taught in the course on the test dumries. A passing
score was 38 ofof 40. How does this test compare to the first two
tests mentioned above” What might still be done to imorove this test,
assuring that no practical comstraints s¢o0d in the way? What if there
were constraints, so that not all students could be tested on all the
‘njuries?

Which is not an 'objective' test: (a) true-faise, {b) matching,
(c) essay, (d) multiple choice, {e) completion or fill-in-the-blank.

wn

Having a perscn conduct the testing who was not the course iﬁstructor
may help’ to elirinate tne error ¢f (a) standards, (b) logic, {¢) central
tendency, {d) halo.

[+

7. Watch the type of measurement with the correct example.™*

.

a. Process b. Product ¢. Process and Product

Find out if this battery has enough charge to start a jeep.
Using dry-fire techniques, fire 10 M-102 Howitzer rounds for these

ten target settings.
3. Using the proper procedures during iive fire for the above howitzer,

at least 5 out of 10 rounds must impact within 25 meters of the
target.

™N) e
. .

8. What are some general reascns that may make it necessary to modify
conditions and standards from an ideal to a more practical setting?

9. * Item sampling within objectives (a) #s used where a concept rust be
learned, (b) is used where there is a routine process to be learned,
(c) uires that a number of similar test {tems be produced from the
total (possibly infinite) number of such items, (d) means that the,
same objective should be tested using a number of different jtems,
se) means that the same items are derived from different objectives.
Yore than one choice may be correct.) :

. " . . E-5
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10. Xhy should both easy and difficult conditions be used when testing
uncer multiple conditions?

11. Sgt. Swith suspects that PFC Jones ray not really be 2ble to remve
the spark plugs in one minute or less. Jones' times for three spark
plugs were 59, 58, 58 sec. The next lowest score was by Duncan, whose
tirmes were 50, 52, and 53 sec. So Sgt. Smith singled gut PFC Jones
to do 2 fourth plug removal, as an extra (and unplanned) part of the
test, Do you agree with Smith's decision? Uhy or why not?

12. How-rany <decision points are there in the flow chart on p. 357
" " Chapter 4 . L

1. ¥Khat are the specific steps of the Test Plan Horksheet? How are they
to be used? ;

2. Evalugte this statement: “"Good instructions do not give any hints
to the students. The more that 2 student taking a test has to figure
out for himself about the test, the better the test.”

3. An inadequate test item is one which (a) is of lJow fidelity, (b)
requires an indicator response, {c) is of high fidelity, (ds has
stricter conditions than those which were stated in the objective,
(e} has good agreement between the standards of the objective and the
test jtem. )

hagter' 5

1. In choosing 2 group of Non-Masters, why can't you just choose people
from any group which has not had the tr2ining experience that your
group of Masters has had?

2. An instructor was designing a new electronics course. He decided
that he needed 40 ftems on his final exam. On how many people should
he try out this version of the exam? How many should be Masters, and.
how many should be Non-Masters? '

3. Continuing with the above example, question #4 on this try-out exam
was multiple choice, dealing with the voltage drop in a step-down
transformer; 26 of the recent grads chose the correct answer, whereas -
6 of the non-masters selected it. ¥hat do you think about the value
of this item? :

”

4. Question #17 was a true-false item, asking if; a tunnel diode could
be substituted for a malfunctigning capacitor if wired in paraliél
to the neargst transistor; 18 of the recent grads got it right,
whereas 134f the non-masters got it right. What do you think about ,
the value of this item? -




5. Question #14 asked if household voltage was a.c. or d.c.; 33 of the
grads got it right, and 29 of the non-mssters got it right. Khat do
_ you think about the value of this {tem?

Chapter 6

For each of the terms discussed in this chapter, select the appropraite
example or description. There are no dupiications.

Persgnal Yariables
Scoring
Fixed Point
60/ No-60
Hands-0On
False Positive
Rating Scale -
Familiarization
False Kegative
Assist Scoring .
UniFore Instructions
Environmental Variable
L=

. ‘
'
- FCls =4 I A QO OW

1. On Monday, PFC Jones passed a practice test, which his instructor
said was just like the real one that was to be given on Wed. But
Jones caught the flu on Tuesday, and $til1] took the test on Yed.

He failed the test, and as a result was not graduated into the next
sequence of instruction.

A1l students should be equally alert, not hungry or tired.

Tester should know how to give the test, perhaps by having watched
someone else conduct it previously.

Testing with the real device, apparatus, weapon, Or rmachine. o
The student has to do only those items again which he missed, and >
does not have to retake the whole test. -

Student either knows how, or doesn't know how, there's no in-between

*partial knowledge." -

7. Conditions that, if changed from one group to the neft, might
(falsely) suggest that there's something wrong or unrelfable about
the test.

8. Numbers are assigned to performance on each item.

9. If a numerical answer is close enough to the correct amwer, it will
be scored as correct.

10. Don't give extra hints or play favorites with people taking the test.
11. Determine if the student's performance met the specified standard.
12. PFC Smith has just advanced from the introductory to the intermediate
automotive repair course. He was not able to tune and engine
completely at the start of the intermediate course--3lthough he had ~
’ done so in order to pass the introductory course.
13. Although a student mechanic successfully passed the engine tuning
section of an automotive CRT, he lost 1 tool, broke another, and
‘got grease all over the place.  Is this aspect of his performance
significant, although it was not explicitly "tested” by any {tems
of the actual test?
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14. 1f 2 stolent passes {a) 2, {b) 3, (c) & objectives on 2 CRT with
4 objectives, then he should be passed on the whole test.

k

Chapter 7 € -

1. “Reliability,” when talking about tests, means zbout the szme as
(a) validity, (b) that the same scores should cbtain on 2 second
adzinistration of the test to the szme people, (c).that the tesfj
measures what it's supposed to measure, (d) standardization of training
and testing conditicns.

2. 1f velidity is high, reliability will usually be (a) high, (b} low, -
(c) cpuld be either high or iow.

3. A test could be very reliable but not very valid. True or false?
Can you think of an example to back up your answer?
4. Hi?her fidelity test items may help to increase {a) relfability,
(b) validity, {c) both, (d) neither.

5. Why should only a short time (1ike a2 couple of days) elapse when
conducting a test and retést reliability check?

|
|
|
!
|
{ reliability check) on Tuesday at 1900. (]900 was the only time

6. A class of 30 M.P. students took a test at 1000 on Msnday, and w;re T
given the same test (because the instructor wanted to conduct a
that he could get all of the students together.) The results were:
First Day
Fail Pass
Pass 2 17
. Second Day
;@ Feil 1 10
Compute the valwe of phi. What does this value suggest?
7. Another instructor decided to compare the results of his CRT given
to the 28 students in his class with ratings of each student's
performance as given by an expert-sbserver.. The results were:
CRT Results i .
Fail Pass
Pass 1 20
Expert's Ratings -
Fail 5 2
Compute ghe value of phi. What @Q this value suggest? .

; -
:
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8. Bere's another “thought question® that will help to prepare you for
sone of the more complex uses of LRis in operational situations.
L A Corps of Engineers test produced the following results:

FOI'-‘X;I A given on Fon.

. . . Fail - Pass

: Form & € Pass 5 22
. given on .
Ked. Fail 2 . il

- ~  What is the value of phi, for tst-retest relizbitity? Is it an
t . acceptable valuye? .
> The Instructor was not pleased with this value of phi, and 50 he gave
S - the same class another form of the test (Form B) on Fri. His aim .

was to compare the results from Form B with the results of Form A,
as the latter was given on Mon. and Med. The new datz looked as

S follows:
L . Form A on Fon.
. Fail Pass e N
Form B on Pass i . 35
Friday - Fafl 3 1°
. Form A on ¥ed.
. . Faiil Pass
. Form B on Pass 6 . 28
Fr‘iday R Fail 2 ' 5

k’hat are the values of phi for these two tables? .
Now interpret the values of all three ctefficients that you 've cal-
culated; that is, what do you think the phi values for Form A on Men.
vs. Form B, and Form A on Hed. vs. Form B meam?

-~
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INSWERS T PEVIEW PRORLEMS

Chapter 1 / &

v1.

2.

g

3

X

False. PReview Dage 1-2. And the imporiant giferences betwzen WRTs
and CRATs are listed in Fig. 1-1.

1f the standard specified in this probler is used, then &0 students
i1l have to stay for nore prectice. This i6 2n ART, bzczuse the
tester chose 2 passimg standard on the basis of how well 2 studenmt
performed relative to other studemts, Wste that with this kind of
decision siandard, only the top 2% of the students would pass even
if {a) all students had performed ‘poorly’ {211 hzd cbtainzd only 7
or less.direct hits), or (b) a1l students had performed "very well’
(211 obtained 15 or more direct hits). :

. Distribution A 1s from 2n K77, wnersds B and B' are From 2 CPT.

. Score of §0--on the N°T, only 2 small percentage of the students got
this score or higher; on the CR7T, most of the pecple whom we might
label “master® got a score near &0. . . .
Score 0f 50--on the NRT, mere people got this score tham any other
score; whereas on tne CRT, no one got this middle score.

Score of 30--on the KRT, only a small percentage of the students got

this score or lower; whereas on the CPT, mest of the people whim we

might label as “ron-masters” gt 2 score near 30.

The NRT spreads people out on 3 distribytion of scores, so that very

few students do really well on the test, and very few do really poorly.

Most tead-to cSuster around the widdle, or average. The CRY ideally .

tries to spread people into two separate and non-overlapping groups:’

those who clearly passed the test, and those who clearly failed to

pass it. (Masters and non-masters, or distributions B and B'.). -
\ ] e . L

. There may be several reasons for the differences in the shapes of the
curves. Consider differences in training procedures. Students
described by curve A (the NR curve) may have been<trained irra groun,
and given the same amount of training before being tested. Students
described by curve B' wmay have received individually prescribed in-,
struction {each student learning at his owp sace), and tlien tested when

. he felt prepared to take the test. .
Hote that an NRT is designed to spread people out at the extreme scores,
so that very few people do really well, and very few pepple do really
poorly. Most people fal: near the midfle. A CRY is desighed so that

" people who really have rastered the material will do well, and those
who have not will o posrly on the test. A CRT is not used’to assign
grades to people, pther than *prss-fyil.” 1f we use a CRT, we must
care rore about whethes person X has rmastered the task than if persen
X got a better score %hen person Y. -

180 ! -
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Consider, 25 2 simple example, the “task® of brozd-Jumping. I we
measure how far each parson can jump, Then we're using the distance
fmasurement as an N7, As 2 result of these measyrements, we'll know
_4f parson X can jumy farther than person Y, &nd we'li be able t0 plot
a distribution of. scores as {n distribution A, Novw suppase that we
dig 2 1.5 meter ditch, as the winimur criterion distance that 2 person
rust b2 able to jump in order to pass the jumping test. If 2 parson
can jump the ditch, welll p2ss hin; if not h2'll f2ll im, 2nd it will
be gbvicus that he failed. This CRT is pass-fail oriented, since
we're fot imterested in hov Tar each student jumped. Pather, we Just
wznt 40 know if each student was 2ble to jump 2cross the ditch. .

& b.

5. ¢ -

6. 2 ]

Chapter 2 ¢

1. Level Two. This §s a very close 2pproximation {*high Fidelity") to
the “real world® situatien.

2. Level Dne. This is the "real world® situztion, which is impossible
=+ "to totally duplicate in any kind of test setting. :

3. Leyel Three. The target used here is much more artificial than the
outling of moving tank, which we Just described as-a Level Two objec-
tive. Ir. general, Level .Three cbjectives must be passed before Level
Two objectives are tested. Obviously, & student must learn how to
Joad znd fire an anti-tank round before he can even hope to hit the
center of 4 stationary target. )

What level objective would this learning process be? Also a level
Three. Piecemeal assessment of a subcomponent of the actust éesired
behavior in an artificial setting constitutes a Leved Three Objectivyl
So this example actually involved only two Level Three objectives:
making sure that the weapon-can be lo2ded and fired correctly, and then
testing the student's accuracy of firing at an *artificial™ target. )

4. True. For example, a student at the end of & training seguence shouid
not need the broad hints that you gave hip during the earlier phases
of training., Thus, early in an electronics course the test conditions

might specify the specific corponents or iastruments to ke’ used in
trouble-shooting mgfunct?oning equipment. o
5. 1-a. 2-c. 3-c. 4b. 5-a. 6-b.

- o . :
L]
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7. ¥ain dntent: Identify or recognize the spark plug wrench. Indicator:
cirgling the picture of the wremth. Altermative indicaters: Pointing

- odt the picture, or placing a check rark by the picture.

. -8. The student has to first choose the approprizte shears, and then yse —
then properly in order to cut 2 six inch circle. he first main
irtent is the actual choice of the correct tool;
perhaps more important) m2in intent is the fect use of the tool in
cutting the sheet metal. .

*

. .
9. Overt (think of ®open”) rain intents specify the reguired perform2nce, .
zell how to measure it, and do not regsire indicator respomses. Covert
(thick of *covered*)}~min fntents do mot alidw us to directly measyre
the desired performance. For example, an anti-2ircraft test wight
require the gunnery crew to distinguish between the cutiines of friendly
vs. hostile, planes. One way to conduct the test would-3e to have gunmery
students drew pictures of Phantoms, MiGs, etc. A simpler and better ‘
indicator would be to give black profiles of 211 such aircraft, 2and
have the student indicate {by circling, placing e checkmark, etc.)
whether each cra¥t is friendly or hostile. . C

10. Performances should be stated by specific action verfs. Conditions

1 and standards will not be 2deguate if you have o supply any zdditional
information. You should not have to interpret or figure out what

is meant by the condjtions and standards of statements if they are
operationaliywlefined. - ‘

. 1 . -
11, True. Recall that a Level Ong objective refers to actual objectives
in meaningful units of work activity in operational environments;
*Gh-the- job-performance.” .
On the other hand, Level Three objectives jnclude enabling skilis and
—learning elements. 4 person must be able to perform these in order -
- to correctly perform Level Two and: One objectives. As an example,
2 Level Dne conditions statement might be: “Biven a mal functioning
generator...” This would be appropriate for testing an advanced
electrical technician, but not for ope who had just completed the
beginning course. The more 2ppropriate conditions statement for the
novice studentéshéuld include tore specific information (“helpful
hints"), such as: “Given as 45 Kd generator with 2 broken shaft
. bearing...* This would thén be & Levet Two {6r even Three) conditions %
statement. ' ¢ ’
This example shows that improperly specified conditions at one level
of objective may indeed be properly specified at Znother level. ~

LY
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Chapter 3

1.

Consider how the instructcer couid increase the structure and spacif-
icity of testing. How? Ry setting varicus obiectives: Performance
(handiing the croper comtrols in the right seguence), Conditions
(executing different mzneuvers, flying with or 2g2inst the wind, with
and without 2 counle of tons of cesd weiaht), 2nd Standards {landing
on a given target, mkieg 2 “soft® landing, etc.). He should have 2
checklast of these many cbjeritves rade up before testing the trainse,
so that he won't have to rety on his own intuitive eveluztion and
memory for what the entire set of scores was.

The instructor would want to record such datz as: errors that the
student made in carrying ogt varicus mansuyvers, statent’s response
times ang hesitation, whether the student's response brought the craft
within the ranoe of the 2opropriate stardard {did he fly on course, ~
did fe land &r target, etc?). ‘

&

False. Higher fidelity 11ems 2re more rezlistic and reguire *hands-
cn® performance.

Ko. This s only 3 paper and pencil test. You should have the trainees
perform some of the behaviors that they will be reguired to perform on
the job. 6Gettirg only &9 cut of 50 guesticns correct also seams to

be 3 ratner lax szandard, especially im a critical area like medical
training. Incomplete or imerfect knowledge could.resylt in needless
suffering or even death. .

This is better, because it is row a simulated "hands-on” performance
test. However, only 30 test items {out of the 40 injuries which had
been covered 1n the course) have been chosen from the 40 cases studied
in the course. And orly 25 of the 30 items need to be passed. So this
less-than-full coverage also seems to be a rather lax standard.

This is a better test. Assuming that the items were reljable and valid
(see chapters 5 and 7), the only obvious way to improve the test would
be to increase the number of items. This would cover more variations
of the original 40 types of injuries. If there were practical con-
straints as proposed, you might then want to randomly divide the class
into two groups of 25 students each. Then randomly divide the 40 test
items into two groups of 20 each. Thus, each student would get only
20 problens, but he would not know which 20 beforehand. He would have
to do a1t 20 correctly.

c,e. A1l of the other choices in this anéwer’ could be "rachine-scored.”
Be aware that sometimes rore than one answer can be correct in fi11-in-
the bilank items. Both this type of an item, and essay questions reguire

Jjudgment by the scorer.

-
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6. 4. The instructor might be tempted to give his own siudents sidghtly
higher marks just to reke himself Yook gqouod. .

7. 1-b. Z=a. {Only the settinas are measured--no Tivefire 4s used.)
3¢,

8. Yocu may have to cut dowe on the 2mount of suppifes used in the test:
- fuel, zununition, etc., because of excessive cost. You may have to°
___ponduct the test for a shorter time length then you'd like to, detause
of: large numbers of stugents, small numder of judges, limited
availzbility of test site.

9, 2, ¢, 4.

10. Suppose that the subject fails uncer one or more of the difficult
conditicns. ¥as it because he couldn't do the task at 211,40r because
a condition was just too difficult? 1f you have one easy condition,
znd the subject passes that phase of the test, you'll 2t least know
that he can do the task, although perhaps not under 211 conditions E:
difficulty.

dislike bias his interpretation of the sco for Jones. "It is

11. Ko. #e's letting his own subjective feelings and perhaps personai
never proper to add test items derirg 2 test }dministratien {p. 2-31)."

12. Five. Each of the "diamonds” fregquires that 4 yes-no decisien be made
at that point.

Chapter 4

1. The column headings in Fig. 3-11 indicate the specific guideiines
which are explained in more detail on p. 4-2. 1In actual practice,
it may often be easiest if you first of 21l make up 2 test item
from your own assessment of the guidelines, and then check it against
the specifications listed in Fig. 3-11. That is, after you've
created a test item and specified the performance, conditions, and .
standards, all you hzve left to do is fill in the colums of the
worksheet.

" 2. Fote that on p. 4-6, hints are acceptable. Ffurthermore, the

guidelines on p. 4-7 suggest that as 2 generai rule, specific
instructions should be supplied to the student. Hands«on
performance ifems should have performance, conditions, and ¢
standards explicitly stated in operational terms.

3. 4. Performance, conditions, and standards rust ratch in the
objective and in the test item. Level of fidelity, by itself, does
. not make an item good or bad. And an ‘objective may have an-overt
rain intent or require an indjcator response.. g

’
. .
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E - Chapter 5 ‘
) 1. The non-masters group must be composed of pecple who have fet-ths

[$4]

minimal reguirements for entering the course. They should be an
actusi sample of, or at least represznt_the secple whe will be taking
the course. Think of how absurd it woulld be 1o use as the non-masters
2 group ¢f secretaries, simply because ione of tham had ever dore
2nything similar to wnat the test was 271 about {such as disassenbling
and clezning 2n M-18)! Because none of ther will ever do it, pecple

from this secretarial group cannot be uced as your group of non-masters.

3/2 x 20 =-60 people altogether. Half should be masters {39}, and
h21f shouid be non-masters [33).

o WIT let the rumber of available masters and apn-masters in the
tryost population dictate the mumber of items on your test. You
WJIST get snough pecple to test out the rumder of items you feel ars
necessary.

Ron-Fasters Kzsters
Pass 6 26
Fail . 24 4

Kote that 10 pezople {16.7%) were incorrectly classified. ‘:{es, this
iter seems to discriminate betweern masters and non-masters fairly
well.

Won-Masters Hasters
Pass 13 18
Fail ) 17, . 12

There is a 59-50 chance of getting this item correct just by gu&ssing,
s0 you'd expect about 15 people out of 30 to get it right, by chance
alone. And indeed, 18 of, the masters got it right, and 13 of the
non-masters got it right. Since only 3 more masters got it richt
than would be expected by chance, the item must be so difficult that
%t should be discarded. ’

-

Since so many non-rRsters got this item correct, the iten shduid
be omitted. It just didn't separate the masters from the_non-
rasters.

~
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1. 1. 2-a. 3-h. 4-e. 5-§. 6-d. 7-1. 8-g. 8T 10-%. 11-b. 12-f.

| 13. Yes. Although the product was actually doing €ood repair work (so
| that the engine would indeed run smoothly), the process by which he
‘ achieved that product should 2also be noted by the examiner. And part
. of the process includes the trainee's careless behavior. .
it's possible that the student could use some remedial practice in .
bow he does repair work, even though he is able to perform the actual .
Tuning and repairs successfully. - ]

14. c. The trainee rust pass the mirdmal number of items for each . 1
objective. You can‘t just add up the total number of items passed "
scross all objectives, and then see {f that value exceeds the criterion
value for the overal] tast. PRather, each objective rmst be passed &t
some miniral level in order for the whole test tp be passed.

A\ ]

Chapter 7 ' . . )

1. b. Think of reliability as the Eﬁepeatabﬂity of test scores. Choices
-+ a and ¢ refer to validity——does the test measure what it {is supposed
to measure? Choice d may help to increase reliability, but is not
the correct answer here beczuse it could refer to other things besides

reHability. )

2. a. If the test is really measuring what it's supposed to measure,
then you should get about- the same results when conducting 2 test-
retest reliability check. Of course, external conditions and personal
variables could decrease the retiability of the test results, as - -
could confusion among judges about scoring procedures.

_3. True. Tartake an oversimplified example, suppose that you thought -
_ thas a bateball player's batting ability could be meadured by (or
g predicted by, or was related to) his t¥#fowing 2bility. Certainly
the maximun distance that he can throw 2 baseball will be 2 rather
re}iable reasure over rany such throwing trials. But the distance
that he can throw a ball is not a valid measure (may not be highly
correlated with) of his batting ability.

(e .
4. c¢. Validity wiTl be increased because the test is & closer approxi- ..
ration to the "real thing.® And higher fidelity means that i{rrelevant
factors which might otherwise influence the performance of the tesi
taker are reduced. Therefore, repeated performances should be more /T
consistent. And the more consistent the performance, the higher the
relfability. .
E .
| / f \
¥
|
|
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5. People forget things over a period of time. And, some things
that peopie learn since taking 2 test may interfere with the
knowledge or skill that had been previously Tearned to pass the
test.

6. phi= 1x17-10x2 = -3 =-.02
. Y19 x 11 x3x27 ~z03 x 81 ¥

Either conditions or personal variables {or both) were undesirable
on the second day. Actually, the trainees were probzbly just too
tired and poorly motivated to be taking a test at 1900.

7. phi= 20 x5 -1x2 =100 -2 =+.70

~21 x 7 x22x6 ~ 19,408
There seens to be rather high concurrent validity.
8. phi= 22 x2 -5 x11 = -.03
N27 x 22 x 33 %7
3x35-1x11 = +,72

;/\'\\ph‘i:
NS 4
L %fﬁjsx%x
phi = 28 x2-6x5

L —
V34 x7x33x8

"

+.10

-

The first value of phi, -.03, is so low that there is very poor

reliability for Form A test-retest reliability. )

Examining the second and third phi coefficients, we may note

that the Form A results from Monday correlate very highly with the

Form B results from Friday. However, the Form A results from

wed. correlate very poorly with Form B results from Fri. khat is 7

the tester able to infer from all of this?

Well, something was probably quite unfavorable when Form A was

given on Wed. Perhaps conditions or personal varfabies were

adverse.

It therefore seems that Form A is reliable, Form B is also reliable,
. and that we can dismiss the results of Wed. as arising from adverse

conditions external to the test.




