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CHAPTER I

LI AODUCTI Ol

Lo 3Stotement of Problem

Tyler stated: R...the organization oi courses and the develomuent of
exaninstions should center cbout those objectives having nore permanent
volues.*(35:203) Of mnjor comcern to the clessroan teachor is the need
for accurate evidence concermin: the degree of permanency of each instruce
tional objoctive. Such inforuantion would certeinly encble the teacher to
Dunction nore effectively in puldin: the learning activities of students.

The relative normwcnency of different tyries of learning has often
been overlooked. Irocuently Lt has boon assuned that the results of the
ususl Inctrictional procedures are of lastln; volue and that the attaine
nent of one objoctive can Lo inforred from leasured atteinment of another
objoctive. the practlces of dellinin: caeh educational -eal, velidating
ovrluation devleos agrlnat Cefinud alng, and studyins the attainment of
oach one of these aliz to otermine ltus degreo of nerunnency are clearly
noeds Lln our lnatructional : rojranas.

The ur oge of tols atudy wvas to meansure rotonticon of difforont
course cuteonws ln a bogimaln; course ln educailonol payehele s The
outeaues e:miinad lneluded lnewled;o and le intellectuzl al:illa and obille
tlos apecliled as tranalation, lnterprvtation znd o:rtroyelatione Those

oujoetlves vere delined iyt the "logpnony of idusationnl (Mojcetivoa®(s),

le The muber whieh appoars firat in the paronthesis refers 4o a
title in the liszt of refurencea. The mumber follewin: the colan indie-
eantes lhe pages on wideh the eltatlon apneara.
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2
end ere explained briefly in the following sarsgreph. 7“he subject matter

content studied vas delinited tc one area, tests end mecsurensnts, to
oeruit rore intensivc end uniiorn ssnpling of the different course out-
cones, The sanples of res.onses to ths test situztions wer: teken Irom
the Zducation 62 classes ct the University of lebresir. (2ducztiocn 62,
:unon Lehavior and Levelo;ment, ic the second of two courses in education-
el psycholory telzen by teacher treoinees.) Follow up testing wes done ap-
wroxdneiely & senester later in the teacher trcinin; sequence,

Accordin;: to the Taronoiy ol Objectives, six najor hnierarchisl
levels or educutionel objectives ars cefinod In ilie cognitive domain.
Of these six the rirst twe, s)locirizd as lzwoulod ¢ anki conprehension
nrobebly include Lle lerpest sonorel cless:c of intellecturl activities
enphasized in sclools cnd colle 03.(6389) For tils reason theuze two
wajor caotogories were usclected ror t.ils swudy. Tue czte ory or lkrovledse
inciudes recogniticn wnd rocall ol anccilics, ways il acans of dealliy:
witlt spocilics, ond lkow lod o of unlversals end abstractions. Tost iltens
dosl nod to Lossur these c: v orlos siwnl o Lo very slidlar and, theore-
dorey wll loowled e Ltons wess derined os Lein, im o sln le cato orve
Whe coprolwnalon Lovel lacludos Luonw dosd nod Lo .weessure the obillity te
tranuloto novled o L1 vac Jorr: Lo anotlwer, W0 intorort data and 4
aubrupods Lo sron dalne  Lbaw cosl o nad W nocsure W suvecatbe orlca on
wie eonpronenalen lovel wera  vouped o sopnrnte tastae 4 noro conplale
deserl tiva of Wesge boaaviore. oudretives us Julinod in the Jaxonory is
sdvan In Chaptor 1L in connoetdon Al e trdal tost conatructlioen.

e Jlrot tasl: underdalion dn ils study ves Wi constructlon wné
valldatlon of thoe teats to Le uaud Lo meagur Wie ceairaed outeonws. lhese

teata were gonaslauetad and snelgtsed wotia in wicl snd final test fomn
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using the following eritesic:
el to mi.lliciuly defined

[ <a
Q
[+
ot
(=
‘\-

1, :he reletiionsii. oi ewch
osjactives.

2o The comtrivution of ifadiricual ifleuns to tic zflectiveness
ci its rescective test.

3. Tus degree Lo vhicu thc sepcrcte tests neasure the cesired
wehoviorel functions.,

4e 7The deprvoe Lo widei tae ilnstruneat satisfies conditions
of e iricel velidliy znd reli-biiity.

The second wnjor .art of uhe otudy consicted of tho use of the tests
to detsrmine the deprec teo wvitle. tian sepurotsly ovulurted abllities werse
rotained. l'or this _ur.ose the tesis werec vdninistered at three tines:
s & preteost al the be innin; or il cowrze, o 0zt test rs .ert of the
Iincl exanination ond ejelin co o rotontion test eo.roxirwtely four uonths
later. lio dilleroncea belweun Llie J0ts oL scor.s were then e:an.ned to
eocortein o do rev of ne.twnong, ol eoch ol thesc coursde oulcoules.

.

Je soview oX debeled Jegeagch

1. Analyuctlongl Qujuciives
Eanlnabtlon o wie slloan turwe cloirly polnle oul Ll nood Jor curoe=
Huwl plannin rac Jormawl Licu oi oLjeoctivea ln Wi congliuellon ol scilovoe
aeat bostae A gwrery of stops ougeabod by Urlar ajdwalzes Wils oolnt.
The sbopa are ag followat (Lats)
1) rormmlatden of eoursa cujeetlivea
2) Lalladtion ef ecer eibjoetive in turma of astludent Lelavier

3l Collocilen oi altucticns in witle: atudents wi'l reveal
Jagence or abgenes ol eacl belhavier
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L) Fresenictica of situriiecns to the students

5} wclucticon of ziudentst reacti.n in Zi;ht of each
ocjoctive

6) Deteruinciion of objectivity of evzlucticn

7}  Imorovencat of objzetivit: wvhen necessar
Y ("

o
-~

Determinction of religuility

9) IL.provozont of reliziuility viea necessery
G

~—

reveloment or torc arecticcel mstliods of zsooure-
aent vhen necessary

“he Imsortencs oi osjuctives hes beon effectively stressed in the
writ.ng of Poters (2G:l.l) wio shwou.d thet fow tests were velidated
egalnst educationsl olLjictives and sujrested tiwt oy should be derived
on t.is Lesis. Jorden else enpussized tids seint or view (20:5), and
stressed tug necesaily thiv tie ouJectives ol elucution be clearly de~
finod or wla: the wyiruuriate Jwocviing Instruncnts connot Le consiructed.

thor writers such ro sean (4217), cad Veugim (...2160) Lave stressed the
baale lupeortonce ol velinestod ouwjectives.

Vauslin atlnted oo too ollon o test wut.ino Lo comlined to subject
aatunr clono cnd e Yo off wohnvior to bo wxmdnod Ls lodt Yo tho Judp=
nent ol an lpowiurlenced luc wrdtors o Indlested thi U ¢ tost outline
cun Lo uwsed to sow clxrls rol oniy viel Clilerunt nroas ol sunjuet
catuvr ere bo Le cov oo ub sloc woe toud of weiw vior te Lo eidelted
vita rgpuct %o ren erua. deuera (LUJ7) concurtud with tuls oeint ol
aon ot e and gt dod Ut e dlodinetlon betwoon conorel and spoellic
o Juctivns shoudd be mnd - to foellitzlo the eorchenalon of ouf.cllves.
2 further se.ntad ouu Wi b orjectives sioudd bo gtatod in torma of oue
gervaule clhicnges in pupdh belwviors Likewdse, Tyler (53:0) enphasized

ww v e noat wsedul e Jor stoting oujactives is to oxpresa then in
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terns whici icentii:r soth the indé of wehevior to be ceveloped in the
student ens the conbtenbt cres of 1ife in wilcl: tixds Lehcovior is to operste.
He stated thot clearly formmletod obnjectives included both the beheviorel
aspect snd the content csnect., Tyler nointed out thot objectives cre
o{ten stoted in torms of things whic:: the instructor is to do, 1ists of
topics, concepts, ~ensralizaiions, or othor elements of content to be
declt with, or e3 enecrclized peticrns of bohevior which Zailed to indie
cete nore specificelly ths crea of 1ifs or the content to which the be-
havior asplied, ile further stated thet since the real purnose of educee—
tion is to oring chous changes in the students' pattern of behevior, it
beeones clecr thit the stctenwnt of objoctives chould be in tomms of be-
heviorel chenie.

Flenacen (11) proyosed thut a “uethod of rationales™ be employed for
the mur.oce of clecr and roelse Coiinitions of whet is <o be nsasured.
“ho mothoed bejins with a 1ist ou behiaviors to be nminled or predicted,
“he dovolo mont of these raticnslos conslsts of three jeris.

1) loserijtlen of uohcvier

2) Aralyods of bohavior

3) lormalatlon ol Llten specliicatlons
Logoriptlon of behr-vior involwws tho dofinitlon, dolindltatlcn and illuse
tration ol “ho verlots ond scope o the sotiona lncluded. .nal;wla of
velirvlier lneludes elordfy-in: Lt wdith ruajoet o othor volrviors and nalke
in: indoronees cbout ita natur, culrdnotln: in the Jormulsti-n of one
or tere lypotleses rogrmvic: Lua eneralily ond prodictabilitys Fortme
laticn of itan speelfiertion esrrics the rocedure on to ceseribin: a
apecille type of ltem ulilel, it appoars, should srevice a valid estinge
wlon of the speeliied Lohavier.
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6
licheels (25:92) clzo emphasized the importance of the Lehzvioral

aspect of oujectives., He proposed four steps to follow in sstting forth
the test objectivas., The czteps are:

1) List the major objectives for which appraisal is desired.

2) Imenine the course content for cdditional objectives.

3), tnelvze and define each objective in terms of expected
student outcones.

L) ZIstablish c tuble of specific:tions for the tests.
e sugrested that stes thres is the inventory step. Various elements are
listed that cre a part of ecclii objective &nd meening is given to each
elemont by definin; it in terms of student bohuvior,

Inech attention has buon iven in the Lit:rature to the listing and
cata-orizaticn of the wrocc emorcl outeonss or the eduecative srocess.
(s14) iiost frecuent auom tho outecnes listed ere such typos as skills,
Imowled;®s, concopis, undorstandin s, zpp-iecations, attitudes, interests
and adjustmonta.(16s168) (14:16)

In contrast to nlans Lnvolvin:: broad poneranl classificntions, other
plana have beoen prososad which require more scoeciric definltion of ob-
Jectives, ‘he roport, "A Dusign ror Genorel Zduertlon™(2:3l), illustrated
how the objoetives Ln vurdous Liuvlds can be elmasiti:d lnto lirwe baale
oatoordest 1) knowlod e ond uncerstanding, 2) akills anc abilitiea,
and 3) attitudaa and approcintions. The autiiora of Lils report asserted
that tlhie thr o basle eato orles coull be uged ez su lvisicna tror niore
gonernl coduecilensl outeornns, lw objectivas o cnercl ediertion are
orgrnlasd under ton Lroed cuteaws anc in turn these nie delinod nore
apeeifioally under the above listed ente ordes. Apprexizmtely twe hundred
sub=oijeetives presented cie usetul in desinln: more aspacificelly asubject

watter contont and mliavicrs involved in -eneral eduesntion,.
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7
ryler illustrcted tie use of e two dimsnsionzl chaort in stating ob=-
jectives ror & course (33:32) in Lioclo ical sclence, (ne dimensicn of the
ciart defines ths content cspect of the oujectives, the other ths behavior-
el, Thsere are seven types of behaviors specified in the Liological science
course used as an illusireiicn. Tyler describes these as follows:
"ne {irst tpe of behovior 4s to develop undsrstanding

of injortent fects and .rineiloles. The second +pe is to de~

velop feniliarit; with decoendcble sources of informetion...

The tuird ty.e of bechuvior is to develos ability to interpret

Sov. - thot 18, to drew ressconsble enerslizctions from the

lirds of seclentitic dute lilkely to srise in t..iz {leld. The

fourtn t;pe of Lehcvior is to develop chbility to o .uly prin-

ciles that ure taught in biolo;iczl sclence to concrete

biolo;ical prouloms tlizt arise in everydsy life - hence to be

able to carry on proulemesolvin; activities in tiis field.

the fifth tpe of behevior is to develo. the chility to study

and roport the rcmsults ol clud;re Lhe sizth Lz to develop

broad end nmature intorests es the, rclote to biolo;ical

sclence, and the seventli is to develon soclal rather than

salfish attitudss In t:is area.”

The chart also includes & statement of tho content aspects of the activi-
tisse Dxamples of these cra such hecdlnr:s as muiritlion of humean organ~-
lona, digeatlon, clroulation, mapireticn end reproducticn., <vhe course
i, then vluwvod oo devolopln: vuricu. sorts of bLehuviir In rolntion teo
those aspeocts or contont.

The "iezonary of .oue:tlonal OLjeotlivoa' ineludosn the nost earoful
definitlons of objJecetives et nades (6) Ovor doversl yeara a ;roun of
cellee and unlvorsit- exmnilnors sttacked the provlon of ereatln: a come
prelionslve clnssitlentlon of ecueaticnel ebjoctives.(6t4) Several uses
are progoged for sueh a elasslfleation. Lle coviee ls intended to facili-
tate comminlestion anon; teveclior: sand exmilners, previde o fremeverik upoa
whieh to plan learnin; oipuoricnces and propere ovelus tion Jevices as well
a3 Lo gerve ollior useiul eduentionsl needa. Lhe actorts of tuis .roject

rogulied in the wublleation of a2 lHandboak 1, which eonsicts of s detailed
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LWL LI L e ool elrgniliconlon Lo QUrrtllLie it eornicing ol
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100 lneliedllm

el J0. el .Snsion

ZeL0 L. i-.c.- wlon

400 winl;sic

5600 Smilesis

Lo0GC  veluntion
The cutliors concaelve ol theage claogses oid reorescating: a Jeneral
iderarciis) order. Uheo eluvicr: of cnw clecs are 1iely to nclte use of
and Le wilt on Lehaviecrs found in the orecedin;: classes. Since ortcasive
uge o3 nade of the Testonay in thie presont study it will be described in
creater detall in Cheopter II.

Wieroas tho roruseln: litersiure sertzin: to Lo jenerzl nrocess of
osteblioliln; oujucllve., ouwtheors ol other mnllcctions stress tie inortence
of cloarly gpociiyir: e tye of oujoctives wuin: :weoured. wylor (1136)
aas gtudled tho rolotlonall o botwoon Lho roeall of InJomatlon on tosts,
tiw ap:alicntlon of rinclplos snd thio ablillly to Craw infeorunccs. “heoase
tiree %pos of teots wers addndsboivmd to slidtoon Cciflorent eollo w classes
in olovon cliloront subject .atlor areas. The avoraso mumiber of gtudenta
ln the cleases v A7 and ranged fran tvonty=tuo to Glde Tlo rooulte
in;; corrolations uvetween roccll and applieatien liciw ranod from oJ1 to
¢S50 and very contorMad nuoul o485 Sorrolotiona Letwoon ilie ruenll and
infurenge iians raned dron o207 L0 e0U, avorn ing avout o0de The nollits
%o apnly prdnelnles ane to drav inferunces jrdelcded an avernze eoitelantlon

o0y ronczin: Lran o) 1o ofhe  1:-lar coneluded thint atudents ¢id not
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devslop corresponiin: degrees of achievenent in mere recell snd in
echiovenent in such higher mental processes cuch ss the epplicetion of
srincijples an. the ebilify to drew inferences.

“he results of .icConnell's study (24:72¢) at the University of
Jinnesote agree with ilie work done by Tyler. .icComnell dzolt witih tests
in three susject matter divisions and achievement of three lcinds of obe
Jectives; namely, lmowled;e of voczbulary, !mowled e of facts end prin-
cisles and ability to epply Tacts eal prineiples. liis enslysis by the
ustiiod of intercorrclction yislded an avurage correlcticn of .66. He
elsc studied tihe e:ttent of differcaticl necsu-cnent by the metiiod of iten
discrinination.

The aasurption unlierlyin: tils Lrocedure wma tiet an itenm desipned
to dicerininate betwesen studenis of aighh ond low abllity cn one tast
would do 3o best when Lts own lost totel was used as the eritericn rather
Lthan tho total of o tost dosi;nsd to measure anothor cbjective, iHo found,
ualn Lida molhod, tiwt tiw avera;c of oll corrule .ivas witidn the tluree
suwjoel satlor arcas was 07 and Lie avors e anon- tie three divisions
was ofb. Lila difforence is slatlotlenlly sionliicont and meosns that
tuoro 13 relotlivel) mreater liono onloty of tehovior wltidn ebjoctivea
wwn aon; oujoctive -rouglnis.

Qthor simllar siu lea have rosultol in eaupurable [indin:s. Lodell
(5) usin: « aale of 32 vu ils in ninth grade (enersl selence found a
corrolution of o5 Letwwen performance on lioms roquirln: studenta to o=
eall and te infer fron selonce prineiplea. Jolnson (19) re)orted sli htly
hi her evelticlouts, avers; ing about L5, betweon imovled:e of fact and
prinedplos and the ablllity %o apply e 4o now siturtiina in ecllege

selence courses. Jrovn (.0:3Q), in the aree of Lome eccnundes, maported
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thet the correslaticns between s lmowledie of scientific principles of

cockery and the quelil of fcod cocked or ability of peosle to nmenege
their work wes less than .50, Horrocks (1) stucicd the relationship of
Imowledge of facts and principles end ths ability to opply tuen in the
area of adolescent development. Ue utilized a criterion test of know~
ledie snd three case siudy tests of application in testing three hundred
upper classnmen end graduate students. IZech of the case study tests dealt
with a different .Lroulem, The problems were in the social, mcademic and
enotional areas. Xesulting correlctions between the criterion test and
eacl. of the case studles wers .4, 41 cnd .26, rospectively.

From the forogoin; stucies it is apperent that cchievemont of one
objoctive cannot be Inferred frou the achiievenent of another. Rermers
has expressed tlds .oint when he conclucded: (28:31)

" eeths educctor mist clecrly define each objective in

torms of the nwasure of its attalmuwunt. The attaimment of

o porticuluar abjoctive cannot be inferred from messured ate

toinnent of anothor objective.'

Thouch & large number of retention studioes for nany different acheol
subJecta Liave boan roportod, Lfew have doclt directly with the problem of
mangurdn; the relantive poimenene, of ditrferont Lilnda of course cutccones.
in genersal, the stuclos aliow that forgetiing procevds rapidly at first
and then nore alowly. ilwel of what 1s shown Iy the ususl final exomina-
tlon at tho ond of o collega course ia forgetien within four to oix
nonths, (A7t544) Permoneney of seme cutconies seens to Le, however, mich
greater than othera. fThe firat fow studles will indieate the ‘onersl
meture o rotention in colleze coursesa. The latter studies will ireat
the problen of differential permaneney of instructionel objectives.
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L study of the retenticn of intormction lesrmed in colleze courses

vas reported by Grecne.(15:262) Ietention of information demonstrated
on the finel exsuinations was stucdied in zoolory, psycholegy, end physi-
clozicel cheristry at intervals renging fronm four to tventy months. The
content of the finpl exarinstion placed emphesis uporn the recognition and
recall of specific informction rother than problem solving or logicsl
orcenization of materisl. The final e:mminstion, vhich wes given in

June, wes roadministered to thirteen students in zoology, twenty-~siz in
psyciclogy end eighty-oi it in che. istry durin; the following October.
Allowing for initiel lerrning, approxinctely one~helf of the meaterisl re-
ported correctly on the Juns finml was lost in the four-menth pericd.

The porpertion of the fincl exammination scores which wes retained eight
nonths later aversge . roughly ons~quarter tor zoolory and ons-{ifth for
payeiology, and at the end of twenty nonths tils avorsged fron one-tonth
to ono=-{ifth. Che.dotry was mot studied beyond the four-menth pericd.
Groone cloo roportod corrolrtions between the June and October scores tor
fiftoon subjocts in zoolo , tuenty=sis in poyciolery ond oljht =eli ht
in chamistrye. The rosultln: corrol:tions worc o706, 4L2 tnd W34, T08=
poctivelys o owrpests thet the higher correlatlion in zoclogy may be ate
triiuted to the fact thot It wvas a laborntory ecourse and nay have rosulted
in roro eeonalslent rotention than a lecture course.

Vatson (40} astudied the permusnence of nctorial learned in a required
introductory psychole:;y course. (One huncrod eclle;e students were teated
by typleal exmninntion questions for irnwadiste roeco;nition snd reecll and
then, havin: been divide . inte aix highly eaparable subgroups rancing in
sise fran ten to thirty-thres, weie tested for celeyed retention after
Intervals of two, four, six, el ;hit, ten, ovi:hteen, twenty, tweniy-twe,
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thirty, thirty-two, thirty-four, forty~two, forty~four, forty-six, fifty-
four, fifty-six end f£ifty-ci bt months, IZach subgroup wes tested for
three delay periods, s test of different tyve beinz used for each inter-
val, Jetson concluded thet elthough forgetting incressed with tine, the
point of complete forgetiing as not reached even after fifty-eight months.
Differont results were obtoined for recogmition and recall t;pe itens,
After 2 Celay of twe cnéd one~hzl{ ponths he reported theot ninety-seven
percent retontion occurred on il rocognition secorcs; aftor & period of
twelve nionths oisht -~four percent occurred. .le material learned that
required recell in the test citustions yielded much lover percentazes.
For =he two and one~haly nonth cele; tho percentuze wes thirty-seven, for
six months thirty-four, cnd for nins zonths thirty-tlirce perceat. In
genarol, the roco;nitlon curves decrszased reduclly cnd prosressivel;
and tha reecll curves decroas.d abruptl; and procressively throughout
the dolay poricd.

4 study oi reteatlon of le.owlodie acqulrud in a course in :enernl
poyeiolo y roportod by Lurleh (9) showod a Llzher desreo of perncnence
of loarnln;e 'wo finel exanlnatlong constructod Ly tiae Leportnent of
Joyeielopy at the Unlveralty of .lnnoueta vers used saperatoly to study
rotontlon over porieds ol sl and nino ontis. Lho cne oumlnoation cone
clotlny of sin;le eliolce, ensloy, wron; vord und ecpletion t)pe itens
wan lven ot tho camplotlion of ¢ porehole:s cource ond amali nine nionths
later to ninefy-nine studentuse uiue otlor zindlsr test coniained no ooti=
pletdon items bt cid dnelude noteliln: itena snd wwa ;iven aa a roteat %o
algh¥ywthree lndividurla aix nentha later. The teats apparently ueasured
largely faootual informstion wmt tils ezniot be determlned fron the report.

ihe moan soru nine nentha after cowras ecauplation was spurexinately
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seventy~-five percent of ths meen st the closc of the course. On the other
retest efter the sir-nonth perlod, the meen score was ninsty percent of
the mesn et ths close of the course. Durich concluded that retests in
psychology siiow thet students retsin c substantial anount of the msasured
lnovledge six eand nine nonths efter tiey have taken the course.

Zne followiny studies will review findings where attempts hove been
izade to identify seperately ilie permnnency of different types of course
cutconss,

Tyler (35) studicd the scores of aizhty-two typicel students in a
course in elementery zoolo vy who had been _iven severecl types of eranina~
tion exercises at tho close of ths course and ajcin fiitecon months later.
Five types of perloricnce wore nocsurod. Llese weres nming aninal
structures pletured; identiiyin; techniccl terus; reenllin,; factual ine
formation; epplying nrinci.les to now situctions; and interpreting new
experliwunis. -ovonty-sevan porconl o i , wins nade during the course
in tho abilily to noo enfarl structures wea lost in tho Sifteon-month
poriod followin,. .or the abilities to idoutll, tochinical torts and re—
call ln.onwtiion, appro:lmately one-lourth ol the -aln nado vwas loat.

Yhe abllit to cpply zooleo Lol princijylus to now siltuciicns or to intor=
Joob date fran aperl.ents ghowed ne losa over tho filtcen-nonth rotentlen
porlod even thou;h icse studonts had telon no othor course ln zoalopy
gurdn; this tinoe.

An exporinent i Jort (4L1), also in soole;’, ;deldad sirdlar rusults.
Saeparately usgsured qourae ovjectives were atudled over o period of tlree
voearse The abllity te opply prineiples and to interprot new experisents
cenaasirated In wgwe yerru a perveniec;u inerease, fifty-el ht and nine=

toen percent, ruapectively, over tho stucents' performance at tha end of
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the course. There wes a loss in the ;gin nede during the course of over
fifty percent in gbility to remenber teruinolosy, functioms of structures
end nmein idess, Over cighiy nercent loss ccourrsd in ascocisting neones
vith structures. lertts study showed that retention was greatest in aress
involvin: apnlication znd inter.rctation and least in areas involving ine-
fornetional objectives,

Five dilfferent objectives in high school chenistry were chosen by
¥rutchey (12) io be studied., _hose objectives were: selection of facts;
apnlicstion of principles; tertiinolo;r; symbols; forrmlas, valence and
belancing esusticrns. 'sests mecsuring these objectives were given to an
averzge of eigiity-thrce students as a preotest, sgein nine months later
at the end or the course and o tiird tine one yecr siter completionm of
the course. 7The retentlion rosults were reported in terms of ths percent
of zain nmade in the course thaot was ruvtained. lor selection of facts
eichty~four percent ms rotained, ninoty-two percent for application of
principles, sixty-six percent for ternincloyy and cbout seventy-ane per-
cent for symbals, formulas, valonco and balzneln: ecuations. Irutchey
concludod that rotention was [roatost in tlo nore onerel types of bLeo=
havlor.

Differ.ntlal roteortlon was aluo reperted by “yler in ninth grade
conornl solence.(36) Siuty-ol;ht pupils weru givon tho imek-Poponce test,
largely a moasure of informctlon, a multijle-cloice a: lenation teat, snd
a tost roquirding students to goneralize fren siven facts. “he teata were
ropeated al;ht months after the con letion of the sourse. 7The mean loss
for the fmeli=-Popenca waz ll.l, for the explanations test 1.8, and for
the test requiring gonorallsations le2. Apparently the ability %o explain
and generulige from known faets wvas retained better than mere lnformmtion.
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Indivicusl cifferences in rotention of seneral sclence subject matter

involving reeall of factuel informction, ebility to explain scientific
phenoiens cnd gbility to draw eonclusions fron ;ivern dete wers reported
by Uard.(39) The tests meesuring each of thase behaviorsl cutcomes were
adninistered in June and sgein in Jeptember, spproxinately three and one~-
holf months later to sixty-thrce students. 7The percentzge of forgetting
during this pericd was greatest for the factuel infornetion asnd conclue
sion parts, bein; approxinctely seventeen percent rclotive loss. For the
test requiring the students to cx.lzin seientitic phenouens, the retention
uas ,g,'reatas.;c with a neor loss of 9.1 percent. 'iard felt that the find-
ings of this study stronply sugpsest that ability to snply principles and
to explain phenomena, and problest solving procedures, are retained over

e long pericd with slizht loss. Ilie concluded also thet the rosults re=
inforce a commonly acceytod beliei anon; educators thst the permenent
outeones of tecachin; cre to be found anon;; the so=czllud "intancible ob=

Jeotivesg.”

C. liced of Study

The need of the prosent study ls suj;josted by the followin: quetation
froa the Taxonamy. (6:23)

"For tha moat port, regocreil on probloms in retantion,
growth and trunafor has not boen very speciric with reapect
ta the particular behavior invelveld. Thus, we are umually
not able to determing frem thilz rescarch whother one kind of
behavior is refained for a longer period of tine than another
or vhich kinds of edueative experiences are noct oificlent
in produein: a particular kind of behavier. ilany clains have
been mode forr dilferent eduentional precedures, particulerly
in relatlon to poermmnence of learningg Lut seldem heve these
been butiressed Uy researeh findinga.®

Judd has said,(2lt4) "“If by any means the educational system can
dincover how to premote even in the aslightest measure the development of
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the higher mentel processes, great advertasge will be geined for civiliza-

tion.* A first step in ;iving prominence to the so~called higher processes
is to ifentify clearly vhich of these types of lecrming sre of most laste
ing value, The revisw of literature in the previous section certainly
strongly sugcests such sbilitiss as malcing inferences and applicctions
stand out ss demonstreting srester degrees of permsnence than more factual
informetion., '‘he need to study other instructional ocutcomes such as those
bein; studied in t..is investijeticn then becomes ineressingly evidant,

In addition, the Texonomy becores a highly useful instrument to standard-
ize the description of rescarch findings and to racilitats cormunication
of these results. Juch behaviors as arc studlied con be much more clearly
and universally fdontiried, s task that has heretoiors been difficult.
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The genersel plan of this study involved the construction of tests to
messure & variety of educationnl objectives in the content area of test
end nessurements, These tests were then used to study the relative re-
tention of different abilitiss, lors specificelly, items were designed
to measure each of the following:

1) the ability to recognize or recall basic knowledge

2) the mbility to trenslatc this lmowled;e from ocne form to another
3) the ebility to interpret data

4) the sbility to extrapoclate from data

These tests were then adninistered as a triel test to a group of
educational psychology students who had camploted unitas on tests end
neesurerients, 'ho tests wero then ratlned end used as instruments to
study the retentlon oi the cbove mentlonoed abilitles. 4the reflined test
was ~lven as a pmtoat.l, a toat at the completion of the course and a re=-

test approxinately a semestor later.

A. Irig) legt Songtmustiop

The trial teat contalned spproximately thirty mulilple-cioice items

in each of four cslegories - knowledge, tranalation, interpretation and
extreapolsation.

l. For purposvs of this study, "pretest® will de used to deacribe
e administration of the test et the beginalng of the unif, "test® the
sdnindgtretion at the end of the unit and "relest' the sdninistration at
Whe end of the four-month retentlon period.
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1, How ithe Trisl Test wms Constructed

The staff in the Department of Zducutional Psyclwlogy and leasure-
nents has worked cooperatively in the development of a syllabus ocutlining
the content to be ineluded in Zducstion 62, Human _ehsvior and Develop-
ment. The syllabus has fifteenr lesscns, each containing important con~-
cepts and principles together with selected questions and reedings to eid
in their study.

Zach of these lessons was rcnalyzed, and the listed resdiings and
basic materisls in the arca of tests and measurements were noted. Several
lessons, particulerly those on evalusticn, contained e large mmber of
measuremsnt concepts and thus provided the major uoints of contact be~
tween theo test items and the course. Lttenpis were not made to sample
aedequately all meassurensnt - concepts in Zducation 62 but rather the sylla-
bus was used to insure the investigator that the content of each test
situation was covored in the course.

It noy bo inferred fro.. the Introductory pages of ths syllabmsz that
emphasia in t.is courve is not eonfined teo lnovledre elone ut rather
that such intellectusl sbilitles and alkills as understanding end spplica=
tion alse roceive conslderable amphasla, The following quotation ls teke
on from tie syllatua:d

*lhe course i3 alned «t helpin; astudonts to scquire a
woll-organized body of sound principles whieh will suide them

in thoir offeriz to understand Lehavior and wisely to ine

fluence behavior. The emphasis here is upon the oxpression,

body of aguxnd prinoiplage. 4 headful of untested beliefs about

bebavior is not psychology. lior does payclhicloyy consist of &
haphasard collection of facts about behavier. The aim of

2. The syllalus is a eourse guida developed by the staff in the Dew
pariment of IZcdueatlcnsl Psychology and lisasuroements at the University of
lebrausks and is used Ly all instructors in tasching Zdueation 62, Human
Jelavior and Develogment. OUoples may be obiained froum this department.
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Edueetion 61-62 is to help students to develop a system of

trustvorthy idess sbout the ncture of mmen behavior and

developnent and how best to put these to use in their work

as teachers,®
Though specific behaviorsl objectives ere not emumerated in the above quo~-
tation, it should be ssfe to assums that & thorough conprehension of the
subject natter is implied.

The Texonomy was then employed ani test items were comstructed pate
terned after the definitions set forth in this classificetion. Items were
devised to meessure knovled e and wvere combined into a single test. On
the level of behavior specified as conprehension, three different abili~-
ties and skills were considered, resulting in seperate tests designed to
neasure translation, interpreutation and extrapolation.

Further to insure the investigator that the content of each test item
used peralleled the coverage in fduecstion 62, each of four instructeors
teaching this course werc osied to read and criticize the original list
of test items. Trom the comblned carments ell matorials and test inclu-
sions thought to be inmayproyriate Ly any instructor were excluded frem
the oclglnal List of ltoma. ihe rosulting triel test contailned 116 items
and required approxinalely .wo hours for sdminlatration. Thirty of these
itena wore desiyned to measure imouledze, thirty-two tronsletlon, twenty-
six Intorprotation and thirty extropolatlion. 4 more complete deseripticn
of thesa obJectlvea and lost situstions followa.

<. Dsgeplotlop of the leat Llous
In this gectlon the Taxoncmy deiinitieon will be iven for cach be=
havioral ebjeciive Leln; testod, together with illustrutive test items.

A camplete copy of the tests ma;r be found in dppendix 4.
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¥inovledze, as defined here, involves the recall of spe-
cifics and universels, the recell of methods snd processes,
or the recall of a psitern, structure, or setting. For
measurement. Lursoses the recell situation involves little
more than bringins to mind the sppropriste mcteriszl. Al-
though some elteration of the materisl may be required, this
is a reletively minor pert of the task., The Imowledge ob-
Jjeetives exphasize most the psychological processes of re~
nembering. ‘he process of relzsting is also involved in that
e knowledg: test situation requires the organization and re~
organization of & problem such that it will furnish the sp-
propriste siznals and cues for the information and kmowledge
the individusl possesses. To use an analogy, if one thinks
of the mind as s file, the problem in s knowledge test situas-
tion is tkat of finding in the problon or task the appropriate
signals, cucs and clues which will nost effectively bring out
whataver knowledze is {iled or stored.”(6:201)

The Taxonomy specifies several categories o. lnovledge including
Imowledge of speclfics, lowledge of ways and mearns of deeling with spe-
‘¢ifics and lmowledge of universals and abstractions in s field. Zach of
these catogories is represented in the test. An example of a question
requiring specific kmowled;e 1s as tollows:

18, Jtandard achievemont tests are most often reported in:

(1) Standerd scores
(2) row scores

(3) grede plaocenent scores
(4) quotient scores

4dn exanple of a question roquiring lmowledge of wnys and means of
dealing with specitics would bet

lé. Uhlch of the following Deat describes the mocepted procedure
in the use of I.Q. teat reaulta?
(1) zive the I.Q. to the perents and atudont if they ro=
quost it and seem seriocus gbout the matter.
<) never revesl the I.Q. to anybody
3) roveal the l.(. to the parents but not the student
%) reveal the Interpretation of the I.Q. tc the parenta
or student

dn example of o question requiring knouledge of universals and abe
gstrections in a fleld ias:
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Le A gemerslization that night be mede sbout most standsrd tests
is that they:

(1; are difficult for the teacher to sdminister

(2) are relstively inmppropriste for most things we do
in school

(3) arc misleadinz if treated as the sole evidence of
nerit

(4) usually require more time than can be justified as &
part of sny single course

b. Comprehension

"his represents the lowest level of understending. It refers
to 2 type of understandiny or apprehension such thct the indi-
vicual knows what is being commumicated and can make use of the
naterial or idea being comrunicated without necesserily relat-

:izzc it,)to- other meterisl or seeing i-s fullest implications.®
(63204

The Texonomy distingulszhes three kinds of skills and ebilities ine
volved in comprehension:
irepsigtion

#*Comprohension as evidenced by the cere and accuracy with
vhich the communicntion is poraphrosed or rendered from one
language or form of comminication to another. Transletion is
Judsed on the basls of falthiulness and sccuracy, thet is, on
the extont to which the material in the orlginal corrmnicstion
iz presorved althouzir the form of the cormnicstion has been
eltered . "(62204)

Dxamplos of quostlons conatructed to measure translation are:

40. 4 major ume of teastin: is for disgnosis. llilch of the follow=
ing tost sltuantions vopresonta the best example of the foere-
golng statonent?

(1) & conprehensive aclhlevemont Latter at the ond of
hizsh school

<) ean gohlevuuent battery :iven oszrly in the year

J) an Intelll-ence toat

4) & serlos of tosta used to detemmine a atudent's crude

41, If Dill coored at the EE6th percentile in Social Service on the
Duder FProforence Teast, it would indicate that:

%lg Bill got 885 of the answers correct

2) ho has more ability in Scelsl Service than £&. of his
norm ;SToup

(3] only 1. of the nomi croup showed more interest in
Seelial Service than he did

(4) &ﬁ:as out of 100 will do bebtter then he did on this
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The first exsrcise involvss translation of a formsl statensent by re~
quiring the student to identify a concrete o:ample. The second itex in-
volves the transletion of quentitstive data to its corresponding verbel

neaning.

Interpretation

"The explanaticn or sumerizstion of & commnlicetion.
lhereas translstion involves an objective part-for-pert
rendering of & communication, interpretation involved & re-
azdoring, rearrangzement, or & new view of the materiel,”
(63205

Exanples of interpretation items would be:

Dote are glven beolow on five pupils enrclled in a claszs of thirty
ninth graders. 7The test data arc based en periformance at ths end
of the first senester. :sed over the swmary end then show to
which pupil each statement best fits by merliding tho pupil*s mmber
on the answer sheet.

Celif. Ach. Tgst legcher's egstimpta of
Buptl Zele Eerfornonce Ach. Hank in Clgss
1 £8 9ol £.0 8.3 20
2 99 97 9¢6 9e5 2%
3 132 9e5 9eE 10.2 12
4 138 11.8 12,3 120 3
5 101 10.0 10.1 10.9 4

4ie The pupll who should bu dolnyr considerably better in his
school achlievemeont.

43e The moouracy of tho l... Seeas moat doubtfl in wi.lel czse?

bhve A bright studont muliln ood use of Lias ability.

456 'lamchor reogarda ablliiles teo hiphly aceordin: to tost reaulta.

46. ‘Toncher's rani most consistant with tost acorea.

Sach ol the foregoln; altuaticna invelves the abillty to deal with
o confijuraticn of ldeas or date recognizing: the roletion and relative
Inportence of esehi. The inforences or enervlizations nmade fram the
data o not extend Leyend the date Lub sre confined to the material pre-

aantad.
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Zctravoletion

" he extension of trenis or tendencies beyond the ;iven date
to determine imyliestions, consequences, corollariss, effects,
ete., which are in accordance with the conditions described
in the orizinel coammmicotion.”(6:205)

Exenples of extrapoletion would be:

“hs five students for vhom the data are given below are in kinder-
gerten, Thnese test data are based on test pericrmance st the be—
Limming of the second semester. Aftcr exsmining the data incdicate
vhich pupil best f£its eaci of the following statements by mark-
ing the number of the student on the answer sheet.

Binet

3 & Coke Binet Reediness iest
1 5~10 = 72
2 b~ Sl 22
3 5=10 5=5 64
4 5=8 5= 45
5 5mb 6=10 38

Which student:

4E. s apparently in noed of stimulrting expcoriences but has
fairly hich sptitude?

50. Apperontly comea fran o very stlmuletln; envirorment?
5l. Is nost charmocteristic of the aversyo tor this ;roup?

52. Can you prodict will have the lowest abllit;: three yeers
from this tine?

The virat two situntlona ruguire the student to oxtend the implica=
tions of the datc to ancthor toplc or asituaticn. ihe tilrd situction re=
quiroes extonaion fran o sanple to & unlverse. Uhe last Llten invelvea
tine dimenalen and roquires prodictlon on the Leals of the data presented.

To assure the lnvestl ator tlint each test lian eorrvsponded to the
daefinitlona aa set fuorth in the laxonomy, pooled Jud;menta of soversl
pecple were involved and whenever any doubt was evident abeout the nature
of elassifiention of the ltem it was rovised or elininsted. The Tostonomy
itaalf provides extensive definitions gnd deseri tions of esch of these
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2,
specified behaviors together with illustretive test items, Such a2 de~
vice encbles test tuilders clearly to icentiiy ths process or behavior
being measured.

B. Ihe Irisl Test
1. The Irisl Test Group

Seventy~five students who were enrclled in Educstion 62 during the
swmar of 1956 comnrisad the triel test group. 7The group was fairly typi~-
cal with the exce. tion thet = slightly higher percentege of students with
teaching experisnce were errclled st this tinme.

The classes in which tho trial vest was administered vere using the
same syllabus and text cs were used lster by the roups studied in the
retention test, A4ll wuits conlsining naterisl in the test had been com=
pleted at the time of the test.

The trisl test was civen by the respective instructors in :ducation 62
during two succeaslve perlods iLrmodisntely prior to the final eramination.
the students were infomed that part of the test would roceive amme weight
in detormining their final grade. 7They wero not informed which items
would be used for final grading and tlms adequsta testing motivation wes
agsurad.

The tost was administerod as a power teat, i.e. ample time waas pro=-
vided for all membors to attorpt all iteams., In the case of a fow nonbers
whe could not finlsh within the two periods, additicnal time was ellotted

during & third period or by speeinl arransement.
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1., ZXtem Anelvsis

The items in each test were examined for difficulty and discriminsa-
tion ebility, The test item difficulty, in terms of the percentsge of
the group who resconded correctl; to eech item, is reported in Appendix B.
The zversge level of difficulty ror the knovledge pretest was approximete~
1y sixty-seven percent. The remsining three tests aversged ebout f£ifty-
five percent difficulty. Itens raonged in level of difficulty om all tests
from approximctely twenty percent to cbove ninety percent eand clustering
sbout the aversges.

Iten discrimination was determined by correlcting each item with the
total test score. To obtain these correleaticns the upper and lower
tventy-soven percent of the distriimtion designated ss the criterion
variesble were first identiried. The proportions wers then entered in en
itom anelysio table (10) to identiiy the sppropriate eatimsted correla-
tion coefficients. Cuch coefficients indicate the teadengs for students
vho meke high scores on tho total teat to mark the individusl item cor-
rectly. These correlations nre also reported for each ltem in Appendix B.

Tc appraise itons with regard to the itom-oritericon correlstions it
ves first necessary tc climinate liema In emch toust exceeding the stand-
ard error of the test correlatlons. The formula for the stendard error
1az (42:296)

S.ie = —a
where S.i. lo the glandard error of a eorrelation coefllcient and N is

the mumber of cases laliing the test. Subatituting in this formals,
S:Ee 2 e

Vo=
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the resulting stendard error was ,12. On this basis six items vere
eliminsted from the lmowledze test, two from translstion, two from in-
terpretation and four from the extrapoletion test. These items were not
used in any further snslysis.

The mppraissl of the remaining items was not dome solely on the basis
of these statistics mt considerstion wzs given to logicel enalysis of the
item content., An etienpt was made to sslect the items which messured a
different aspect of content.

Additional attention was given to the foils or distractors of the
items. 4n individual count was nade to determins the frequency of use of
each separete foil. From tils count the weel distrectors were revised or
strengthened so es to insure their usefulness. In a few cases where of-
fective foils could not be devised another item was used in its place.

2. Rvidenge of Rellsblllty
The distribution of scores for cach test were examined for centrel
tendency (42:24) and standerd deviation (42:57). The odd-even reliability
for each toat was then estimated with the use of the Spsarman-iirown pro-
pheay formmla (42:332). The formmla is:

Tex B_2 I'ge
1-&:'“

wiere Nee 18 the coafflclent of rollablility of the test and rge is the
ccefflclent of correlntion between odd and even ftems. In Table I &
sumary of these data for caech test is provided.

Inspectlon of Teble I revesls reletively lowmr reliabllity for the
knovledge teat. The suall number of items togother with their reatricted
varistlon prebably accounts for the amewvlct low ccefficients. These re=-

sults on the trisl test made it evident thet the number of items could
not Le reduced greatly or the rellsbility of the tasts would be low.
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TABLE I

lesns, Stendard Devistions and Spesrmsn~crown
Estimetes of Relisbility for Tests

Test &m gmﬂ:“ﬁwm Qﬁ:ﬂ EQER’JJ& &gﬁx?u;g
Knowledge 24, 16,16 3048 o4E3 651
Trunslation 30 16.20 bed3 564, 2
Intsrpretation 2, 12.48 3.07 o516 «SBL
Extrapolation 26 1348 3602 o542 2703

Houosenelty of Jest Dehavior

To ascertain whether or not the four types of tests constructed were
neasuring seperste behaviors, an F-tost of sigrificance for departure from
homogeneity wes applied. 'This technique proposed by leidt is designed to
determizs whether individusls react in a significantly different manner
to items between or anon; areas in a tast thon they do to items within
arcas. The tochnique doos not jusrantec hoamogeneity within a siven ares
but indicatos o relatively ;rector laci of homojenoity botwesn or ameng

eroas than within arces. ‘he veluos of I are determined by the formila

F:l‘ii_-zr
1%

where X, 13 the average intra-arsa ccofficlent and Ty, ia the aversge

Inter-area coafficient of correlaction.

Sgorves were oblalned sepcrately for the odd and eoven Lioms of each
teat. Inter- and Intra-crea correlations necessary for substitution inteo
the formala are ahown in Table 2.
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TABLE 2

Intra-~ and Inter-Correlstions Between Tests

o —— —— e

Test
Test Know: Transla~- Interprote~ Zxtrapola~
Ledge tion tion tiop
0dd Zven Odd Fven Odd Fven  Odd Even
0dd 576 578 W536 W2B2 389 WA458
Knowledge
Zven o4E3 o422 W288 L5133 WJAB0 L3E8L W498
Odd AL9  W3AT  W344L JAT6
Translction
Even 0564 .533 0250 0324 ‘483
0dd ' 426 L607
Interpretation
Tven .516 .&3 0354
Odd
Zxtrepolation
Zven 542

The correlatlions were averuged according to the function § loge

%..‘LI, the resulting intre~ end inter-erca correletlons substituted into
-2

the formuila and F-vnlues obtained for each pair of tests. These values
are reported in Tableo 3.

Inspection of the date in Table 3 shows thut the veluvas of F Letween
tronslation and interpretation, trenslation end extrupolation and interpre=
tatlon and oxtrapelation are significant nt tho five porgent level of
confidence indicating th-t these tests are heterogencus with respeet teo
each other. 'The knowled:e test lces not depart si nificantly from the
othars, although the Fe-values clesaly apyroach the five percent level.

There seemed to be sufficlient evidence to warrunt the contimsed use of the
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TABLE 3

Velues of F Between Tests For’
Departure From Homogeneity

m'

Test Test
T Lot Int t xtrapolat
Enowledge 1.2 1.17 1.30
Translstion 1,68% 1.64%
Interpretation Lo49%

Required for significance, 74 and 7/ degrees of freedom, 17 = L.7,%*
5 = 1L

four separsto tests in light of the fact that a further check on the
hoterogeneity of the different tosts would Le made with a larger sample
et the time of secomd testing in the retention experiment.

Do Administration of the efined lesth

1. DReagriotlop of the lestk

The refined test contained ninety-five tost items and required ep-
proximately one and one-half to two hours for aéninistratlion. The itemas
vere distpibuted aocordin; to behuvior measured as followas

Rehovicr lunber of Lteng
Knowvledge U
Translation 24,
Interpretation 23
Extrapolation I

Total 95

These litems were camblned in a single test booklet entitled “Esmmination on
Testa and ilcasurementz®, Although the lu:owledge items appear rirst in

the booklet, the romainder arv scmewhal scatiered, as olften questicns
measuring a different behaviar refer to the sae ;roup of data. The
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booklet is prefsced with a statement of the purpose of the exemination

for the testee‘'s benefit. A copy is included in Appendix C.

Fron the originel trisl test twenty-nine items were eliminated and
four entirely new items were added. Fourteen of the triasl test items
wvere eliminsted on the besis of low or negative item~criterion correla-
tions. 3eventeen items, upon further examinstion of responses and Indi~-
vidus} distractors, were found to be weal items end could not be effect~-
ively revised to eliminate smbiguity and to insure effectiveness of all
distrasctors. Four new items were adced and were patternsd after items
that seamed to be statistically and lojically valicd items.

2. Descriotion of the Sublects

The test was administered as & pretest to 506 students enrolled in
Education 62. At the time of the final exremination 310 students tocikc the
test. The scores of this latter [roup were used for anelysis ef the
exeminstion.

The mejority of these students were sophomoros comprising approxie
mately cighty percent of the proup. T“he romainder were juniors and seniors,
vith a vory small number of soniors in the semple. Elementary education
vas the moat frequontly listed major, lmt the cample included stucdents
najoring in twenty-nine different flelds. The students had sll teken
Edueatlon 61, or its equivalent, ns & prerequisite course to Jduesticr 62.
For those listed, thls requirement wes satisfled LY Puychelegy 70 for
twoaty students, lome Zlconomics 91 for nine students snd approximstely
ten percent Ly .sychology oredit trom ancther schoal.

The Lingulstie or Legcors on the Amsricen Counell on iduesntion
Pyychologiocal Dxmnination was obtalned for 155 of the sample students,
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Thess scores were obizined for the jursose of correlsting o nezsure of
scholcotic sptitude vith each separcte test.

Cf the 310 suujects, 3C1 had also teclcen the pretest, These 301 stu-
dents were requested approxinctely one semasster later to perticipets in
& retest. 3Sous of these students were requested by instructors in veri-
ous classes and soue b, usil. L copy of the request letter is shown in
Appendix D, The results of 172 students ovteined apgrorimetely four

months loter were erxanined in the study of retontion.

Ze Ireatnent of ths Data

l. Ite.: Diffieulty and Discrimination

Zcch of tho test ltwas wes then snclyzed to determins iten diffi-
oulty and the correlction of eneh ite: with Lts rospective test total.
The difficulty was expressed in torms of percentage of the group who
nerked Lt correctly. 1he diserbiinstion ablility oi oszeh Lici: was estie
rwtod with tho use of an fta: cnalyals tabloe(l0)

2e  Jelipbility of the Jeats
Tho rolinblllity of each tost wms estinntod usling the Jpoartan=irown
end huder=llehardason tecimlqueas 1ho Spearmmne.roun sorrnda was shown

carlier in thia ehaptor. .he Iuder=ilehardson rormula ias(428334)

= = ,,0’2-
i n:-]'. )co’g )

vhere n = the munbor of ltems in tha tesgt

p = the proportlon of subjecta respondin; corraeeily” to an iten
q = l=p
(1 .t ® {he variance of the total teat scores
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Both of these formulass sssume homoceneity of test content end will yield

sinilar results if this assumstion is met.

3. Homogeneity of Lests
The F~test for departure from homogeneity was spplied to the resulis
of this test. This analysis was for the purpose of further investigating
the feasibility of usinz the sepcreste test results in the retention study.
The sane test was previously espplied to the trial test results and has

been described.

4» Zvidence of Validity

Thouzh logiccl velicdity of the examination questicns wes estsblished
by the reletiny of the questions to the course objective, further evwi-
dence of velicity was obiained usin: a semi-externcl criterion. The
finel course marks were correlated with the rosults of each.test. In
order to telie into account the differin; dogrees of verictlion smon: the
groding practicus of this various Instructors the final «rades werv con—
verted to standerd unita. To do tuls, the nuans and standard ceviations
were computed for the srade dlstriwutlon of cach Instructor, the separste
grodes convertod to o atondard score and then veel atandardé seoro wan
convertod to o serled wnlt enyloying a ton-unit uesle,

“ho final morid inciuded tha msults of tho test used in the expeorie
aont and thorefore e resulis sre scnevhat spurdous. lowever, insaimeh
as the course ;rades ropresont tha eomuined results of all typea of ap=
pralaal Ly the lnstructer, iU vould see:m to furnish inpertant ovidence
concernin; the approprizicness of the teat. Tha walpht -iven te this
test as a part of tlla eourae jrade varied ameng instructers, tut in mest
cased econuvized less than onee-uixtii of the final narce
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Carrelation coefficients were conputed between the American Council

on Zduection L-Scores cnd each of the tests. The Le-scores were expressed
in stanines, c ons to nine standerd scasle, znd these scores were aveil-
abls on 255 students who tock the test.

5. idstent

Of the 301 students who tooclk both tha pretest and test after comple-
tion of the unit, 172 responded to the request to tele the retest. It
wes nec:ssaery to determine whotlher or not this ;roup was a suitable
senple from the parent oulstion, The hypothessis thet there was no sig-
nificant difference betweoen the proup thot tooiz the retest end the group
that did not was evslunted usin: the formula for sepsrante sroup varisnce
wvhich £s:(42:130)

n _ 2
’ 2
GO ST

vhere Xy is the msan of the first yroup

':'2 is tho mean of the sescond ;rToup
‘12 13 the sum of the squaored deviatiuns of the scores awvey irom
the moan of the firat group
xzz in tho osum of tho aguaroed deviatlons of tho seores awey from
the mean in the geaond roup
K iz the mumber of cases in the [irat group
iy is the mumber of cases in the zecond group
The cbtained velue of & i3 evalunted for significance using (Ky=l) or
€K2-m) degrecs of freadon.
To discover the degree of rolatlionship beiweon the scores on esch
Ytest adminiztration, correlation ccefficlents were computed Letween the
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pretest and the test, the test and the retest, and the pretest end ths

retest. 7The correletions reveel the degree to which chznges in ons of
the varicbles sre accompenied by chenges in the other veriesble,

Further, to determine if the differences between the nesns of scores
on ezch of these test adninistrations were significant beyond chance, a
test of significance Ior correlsoted dete was employed. To do this it was
first necessary to find the standard error of differences between the
meens. The formuls for this is as follows:(17:186)

Oay :V 63 + GAL - 2 7y, T i Ol

vhere @F&f; = Standard error of the neen of the first distributicn

O %l = Standard error of the mean of the second distrilution
Ty, = Correlation between the two sets of means
The standard error of the mean may be estineted directly frou the
sun of squeres using the formmulas(17:65)

Cu=aAlZ
‘ Mﬁr-l;

viere Zx2 = the sum of the squared deviations fron the mean
N = the mmber of cases in the sanple

The atandecrd error of tho diffeorences botwoen Lhe noons may then be
divided inte tha difforonces batweon the msans to obisin a te-value. Thia
t=-value ls evalusted usin the t=table with liel dogrecs of freedom.

Retentlon was also studied by computin: the avernge gain rotalned for
gacli of the teata. To do thia the diffvronces between tho pretsst and
test wera summated, and dlvided inte the sun of the diiferences Letween
pruteat and reftest. The rosulia were expressed in toims of the percent
of the materiml learned in the course thri was rotalned epproxinately
four months later.
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Te ascertain whether or not thesse percentsges were siynificantly dif-
fersnt from each other it wes necessury to euploy tests of significance
of difference between percentages, <“he formmls for ths standard error of
the difference between correlzted percentszes is:(27:19)

O, 4‘&2* 65 -2 263, Oz,

where 0) p = standard error of the first percentage

sz = standard error of the second percentsge
T = correlation of percenteges in noirs of sanples
The standard error of & percentsge may be found by the formulas(17:175)

% =\

vhere p = percentage in thc selected category
qQ=1l-p
N = Number in the sample

The obtained standard orror of the difforence may then be déivided
into the differonce between tlio percontages to obtein & t-value. This
volue mey be eveluated usin liel degrees of freedom.

To discover further evidence of rotention, the individusl items of
all tosots wore studied., Tho followlns iteon cambinations were talnulated:

1) Uren; on preteat - right on the teat - wron; on retest.
2) lirong on pretest - right on the toat = right on retest.

It was assunod thot ltoms whieh frequently alicited the first pattern
neasurod materlel thoet was learnad in the course but wams likely to be for-
potten. The gecond pattern would indiento items that -ave evidence of
permanence of behavior learned. Since the items were all maliinle-choics,
the factor of chance for cach of those combinations wes subtrected before
frequencies were conalidered sz evidence. 1le individual itens were then
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examined to note the type of behavior they measured or the occurance of
any types of iiem petterns other than tiwse originelly set forth in the
construction of the tests,
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Edd
CHAPTER IIX

5

FLDINGS OF THE STUDY

[ e e

A. Anslysis of the Tests

The analysis of the tests will be considered first. The results of
the retention study will be reported in the lstter pert of the chapter.

1., Item Difficulty

The test item difficulty roported in torms of the percent of the
group who responded correctly to ecch item 1s shown in Table 4. For the
lmowledse tust the aversge level of difficulty wes 62.13 percent. The
aversges for translation, interprotation and extrapclation were 60.45,
6Q.6L and 56,52, respectively. Ixmnination of the indiwidurl difrioulty
percentoges shovs thnt the itens tend to cluster sbout the means with
slizhtly qore ltems in the upper percentajes. 1he percentages on all
tests soan to be woll dlstributed with no itoms oither Leln: answered
correctly or nlased by ono lmndrod percont of the rroup. TFew itoms on
any teata worv bolow the tweniy percent lovel of &ifficulty, ut & few
wore above the ninety percent level, ninety-four beln: the hi hast.

Although 1t econ be shown methemetically thot naxiimn diseriminatlien
can be achlevod vhen the averspge difficulty ia [lity percent, sush per-
eontases as aro reported are dlatrlautod adequately to nchideve sufflciente
Iy high diserimination. Murthermore, a test vhieh has sn aversge diffie-
oulty Licher than {ifty percent is loss likely to be ciscouragin: te the
toateoe.
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2, lten Diserimination
The correlction coefficients for each item with its respective test

total are shown in Tsble 4. The correlctions are also reported for each
item with the totel score when ell tests mre combined. These latter
correlations will be snslyzed in the following section.

The tirst step in eveolunting these correlctions wes to compute the
stancard error of a correlotion coeficient for this sampile. The formula
for the standard error became S.E. = 1 and the resulting
velue was found to be .057. Only two such it;:\xs were found to exceed
this limit, both belnz in the trcnslation test, mumbers 31 and 35. These
itens were eliminzted in thet such correlestions would indicate that they
vere not effectively perioruin:: the ssue function as tho other items in
the same test. "hese two liuis, belrn; ollulnsted, were not considered
further or used in tho retention tost.

.03t of tho iteon correlitlons werw suiliclontly high to be cone
sidored hishly diserlndnatin . If a coofilclont of W40 wore arbitrarily
solectod us o hijhly desirable stonderd, Iif'ty suell Licns appear in the
toat, or approsinately filtry-four porcent of the Lotal Litemns, ‘whe ltoms
In the knowlod e and translctlon teata contributed fower highly diserinde-
natln; liems than did o othor %gata. In tha kacrled:o teat, thlrty=
seven poreent of the lians we.e above thils stendard end lorty-twe percent
were above the stenderd on the tranalation test. For the interpretation
and extrupelatlon toats tho corves ondin; porvents were aslaty-iive and

siety-threa, respactivel;-.
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TLELE 4

Iten Difficulty and Item Diserimination
for Test 3corc ané Conbined Total Score

Tten Percent Correlation Correlation with
Test Yl Correct with Combined

Tegt Se Totel 3
Inowledge 1 75 «£0 36
2 T 22 o1
3 58 «36 2L
A 95 o232 o3
5 55 o226 17
6 76 38 3L
7 39 '31 012
8 52 o5 13
9 45 A 32
10 T4 «38 25
1l 56 39 o35
12 65 67 50
13 A.O oub 027
14 36 bl 27
15 92 53 olb
16 51 37 27
17 g6 L7 +03
18 é2 L5 10
19 7€ 56 o36
20 76 o5l obb
beh § AR oA, 25
R T 54 58
23 €5 32 Jdé
2/ 3 31 «10
Tranaslation 25 49 o5 031
6 59 58 43
by 73 40 33
a8 QL ol 2 {
29 93 50 b5
30 28 o2 «20
33 ©5 «Q0 -5
3 64 038 26
33 i3 45 «30
34 5 40 34
35 Q7 -ol? +00
36 33 o 19
37 T2 33 37
3€ &0 «30 0
39 &9 o3 o3
4Q &0 &L o34
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Table / (Continued)

Then Percent Correletion Correlation with
Test artber Correct with Conbined
— Re Test Score ‘otal

laticn 41 68 37 .
(Conto) 54, g5 20 -032
63 m 036 o4l
€6 52 o3 12
82 93 37 23
83 é€ WA oiB
g6 54, A o3€
£9 66 o4l 054
Interpretation 92 90 VA 032
43 44, 39 o2
4, £e .63 4
45 50 b o2
6 45 oS oJ2
&1 293 39 ol
53 %, o34 5L
55 £9 o51 50
57 76 55 o38
58 13 oJ7 o 36
59 92 o523 26
60 40 046 038
64 69 bS5 50
67 3 39 37
69 39 obk 05&
72 5€ 32 o6
75 58 o3 25
84 g2 53 39
85 gl 54, 25
92 el ol 56
93 3 R 5L
9% s o35 19
Sxtropelation 48 A ol o7
49 9 oI 34
5Q 19 o584 ol
51 74 ol olidy
2 a 43 «J7
56 63 17 «QQ
61 &l 32 Q¢
62 54 s o5k

65 <3 45 o
68 64 o33 o26
70 53 36 36
% ﬁ o6 o5

' 033

i 36 40

78 34 52 .%
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Table / (Concluded)

Percent Correlation Correlation with
Test . Liem Correct with Combined
lunbex Response Test Score Totel Score
Extrapolastion 79 33 o5 o28
8L 39 olf .36
87 9L o56 37
88 76 28 14
90 33 o835 73
9L 50 o58 58
95 by 49 1

Setting of such arbitrsry standards for appruisal of test item
correlations as & rule depends on the use msde of the test. i hen sel-
ection of items is being made 1t is anpropriate to choose first the
items yileldin; tho highest correl:tions and to secept the lower ones as
necessary. .lth regard to pro-set standmrds in the case of e test, Linde
quist (22:315) suggests thrt correlctions of .20 to +30 are charscteristic
of heterogenous test material snd scnewhat hisher coefficlents characterw
ize more horiogensous matericls. Iy construction, the teasts in this study
were intended to mescure comewhst houogoncous Lehaviors and, thercfore,
o300 mi ht be accepted az & doalrablo lowor limlt to eppraise the iftems.
Only fiftcen, or soventaen porcent of the itoms of tho tetal group, full
below this linit, ijeat of the ltenun rre in the knowledio and trenslation
tosts with alx In csche Tho runninipg thrae are in the teat on extrape=-
lation.

3. Lyidence of Reliabllity
The Spesrman-irown end the Muder-ifichardacn ecatimntos of reliability
are shown in Teble 5. The relativoly scall mumber of itens included in
each test Is the major resson for the samevhint low relisbilities reported.
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TABLE 5

Spearnan~Brown and Kuder-ichsrdson
Estimctes of Helisbility

Hunber - Spearman~ Kuder-
Test of Odd~Zven Brown Richardson
Items Correlstion mayspate  Estimate
Enowledge 24, 297 o458 o495
Translation 22 «290 o450 507
Interpretation 23 A7 o646 531
Extrapolation 24, o440 611 537

In ansver to the question of how relichle a test rust be in order to
neet standards of acceptability, Lelley (22:609) has been widely quoted.
He suggests that & minirmmm reliability coefficient of .50 be set to
evalunte level of _roup accomplisiment. Uslng such a stenderd, the
tests employed in this experiment meet an acoeptable level vhen referring
to the [uder-iichardson estimsates. Tho knowledi’e snd tranalation tests
fell sli htly below uain; the Jpesrmen-lrown estinetes.

"~ Cortainly hicher roliability would be nore desirable [or testa have
ing oueh functiona to perform as in this experinment. Ilowever, the Llimft-
ing fector of testin; timo malkes it tremendously diffioult to empley
tosts vith larger mumber or liama. 7o do 9o would necessitate the
elimination of some of the tests lnoluded.

4 [opecenedty of legts
One positive indlcation of henogeneity of' the Lehavier measured by
the different tests can be noted Ly inspection of the iten correletions
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in Table 4. O3ince the total score comstitutes the criterion with which

each item is compared, the higher the correlation the more the behsvie
of each iten is like the bohavior measured by the total test., It mey be
noted thest vhen 211 of the tests are combined into one single test score
and the items correlesied with this total, nost of the item coefficients
aere reduced, This reduction would indicate a greater hsterogeneity of
test content vhen the tests were combined or conversely a greater homo-
senaity of content in the sepcrate tests.

Closer inspection of the indivicual iten correlations reveals that
few of the items on any test increase in discrimination sbility when the
total test is used as & criterion. There are four such items in the
lmovledze test, six in the test of transletion, five in interpretation
and five Iin the extrmpolation test. The differences srec, in most cases,
very small, however, and all of the rest of the items show higher corre~
lations when using thelr own rospective teosts as the eriteriom. It can
be comecluded from this enalyasis thet there is rreator hanoreneity of be-
havior within tho tests than thoro ls when tho tests aro canmbined. It is
not posaible from lable 4, however, to determine the degrve to which each
teat ls hanoganecus with respect to cach otheor test. To tost this hype-
thesis an F-teat for doparture from homogonelity was applied. Intrg=- and
inter-arce correlationa necessary for substitution into the formule are
ahown in Table 6.

For eaci test the intor- and intro-erea correlstlions were aversged
and the Feveluss computed. The resuliin: Fevalues sre shovn in Table 7.

Inspaction of Table 7 shows that, with 3509 and 309 degrees of free-
dam, the resulting F-velues sre signiiicant beyund the cne percent level
of coulidence between knovled;e end translation, knowled;e and interpretatiocn
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TABLE 6

Intra~ and Inter-irea Correlations Between Tests

Even .297 0291 034'7 0287 0351 0323 -4.32

Odd .330 0209 0387 "'.056
Translation

Even .2% ' .316 0313 0288' 0292

0dd 491 W537
Interpretation

Even 0477 om -399'

Odd
Extrepolation

Even 440

TABLE 7
Valuea of F For Teats of Hoanogeneity
Betweon Tests
Subtest Traaslation Interpretation Extrepolation

Knowledge 1,356 1.332%% 1.178
Translation 1.310% L4230
Interpretation 1,085

Required fur significance, 309 and 309 degrees of freedonm, 15% s %.2&“
t 4 .32.
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end translastion end extraspeletion, The F-velue for trenslation and in~-

terpretation is significant at the five percent level, The F-values
between knowledze and interpretation and interpretation and extrapolation
were not significsnt. The hypothesis that behaviors measured by the dif-
ferent tests were hesterogeneous with respect to each other cen then he
retained between all tests except knowledge end extrspolation and interpre~
tetion and extrmpolation. It mey also be noted that even though the F-
velue between knovledye snd extrapolation did not reach the five percent
level of confidence it closely approached this value.

It would seem deairable on the basis of this analysis to combinas the
interpretetion and extrspolstion tests since they do not perform separate
functions. Tils was done, and the resulting F-velues when these two tests
wvere combined are shown in eble E.

TABLE &

Valuos of F [or Tests of lomogenelty Detween Teats
(Interpraotation - Lxtrepclation Cembined)

Tast Trenslation I‘ﬁ"; T i‘;‘“‘“'i ry
Knowledge 1,388 L3586
Translation L 489w

Roquired for significance, €18 and 309 degrees of freedam, li = 1,22%%

5 = 1,32
Inapectilon of Table € with 618 and 309 degrees of freedom, shows that all
veluea of I are significant beoyaond the one percent levul of confidence.
The hypothesis that these three teats are helerc oneous with mugpeot o
each olher can be reiained.
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bLs 8 result of this anslysis the tests for interpretetion and

extrapolation were com>ined for the retention study described in the
latter part of this chapter.

5. Evidence of Validity

The logical or content validity of the examinstion would seem to be
feirly clearly established throuzh the process of carefully matchins the
content of each item with the definition as set forth in the Taxonomy.
Further assurance would be obtained by corefully anslyzing each test item
to eliminate ambiguity of the quastion or eny distractors employed.

A semi-external criterion, nanoly final course moris, was slso et
ployed to obtain e measure of empirical wolidity. The resulting correla-
tions between the tests and the final grades were as follows:

vest e
Knowledze 623
Translation o567
Interpretation-
Ixtrapelation 525

The final course marc for Dducatlion 62 included tho resulta of these
tests as e part of the course grade. The correlotiocns reported are scme-
vhat spurious, although for most instruetors the test constitutod litile
nore than one-aixth of the final grade.

dssuning thet the combined mothods of ajpraisal, i.e. the final
course narks, represgent valid eutinates of the degree to whieh the ine
tonded objectives are sccon lizhed, a high positive rolationship between
the tests and the grades would be expected. Such a relaticnghip ig ahown,
although the reported coefficients mizht deo expected tc be scmevhat
higher. The slightly higher coefficient Letween the knowledge test snd
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the course mark perhsps suggests that the final course mark conteins a

more generous ellottment of types of appreissl messuring this objective.
It seemad slso highly desirable that the relztionship between each

test and a messure of scholastic aptitude be found, The L~score of the

Anmerican Council on iducetion Feychological Exsmination was used for this

purpose and the resulting correlztion coefficients between this velue

end esch test are as follows:

Iegt B
Knowled:e «364,
Translotion o362
interpretation-

Extrapoletion 343

It is evident from the inspection of these coefficlents that the
nagnitude of relationship between the Lescore and each test is very simi-
lar. It would secem safe to sssume that the influence of the schalastic
eptitude factor, as measurcd by the American Council on Education Paychelopi-
cal Examination, 1s equally present in the pericimence required by the
separeto lesta.

3. lhg Studr of Setentdon

In the previocus secticn evidence was found incleating thet two of
the original four tests should e cambined, in that ther (id not scem to
be parforming separate functlons. Murther evidence indliomted that once
two of these tests were cambined the resuliing three tests messured
functions hetercgencous with respect to eech other. The three tests,
nenelyt knowledge; translailon and interpretetiocn-cxtirspolation; were used
in the study of retenticn. The test waa readninistered epproximately
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four months after the test st the end of the unit to 172 of the original
students who took both the pretest end the unit test. In the following
peges the nature of the meterisl retgined is enalyzed.

1. The Retention Group

The students who took the retest were contscted both through other
clssses and by msil. The largest percentage in any single course from
vhich test results were obtained wes found in Education 141l where spproxi-
mately twenty-six percent were comtacted. Several siudents were contacted
in elementery education courses end a few in home economics. The re~
mainder were scattered and wers rcached directly by mail or contacted
personslly. 4 small group did report and tock the test as & group ac~-
cording to a prearranged schedule. The instructions accompanying the ad-
ninistration are essentislly contained in the letter, s copy of wvhich is
in ippendix D,

The possibility that subject matter learnmed in other courses night
trensfer wes considered. Two courses likely to yleld large emounte of
positive tronsfer in the ares being tested wore courses in Zducational
lMeasurenant end Evaluvation, Bdueation 263, and Prineciples and Fractices
of Guidancoe, Educnt:.ton 289, Upon inquiry it was found that these courses
verc not offered durin; the soneater corres.oading with the retention
pericd. Inquiry and examinetion of the content of idueation 14, Princie
ples and Przctices of Teachin; in the Secondary Jcucols, revealed that
very little wvas covered in the sres of tests or teatin; during the sem-
ester involved. Apperently large amounts of transfer would not be derdved
from the courses the atudents were talking during the reteation perioed.
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To determine whether or not the sanple who took ths retest was

cheracteristic of the populstion from which it was drewn, e significence
test wes applied, 7The test scores of the students at the end of the unit
were utilized. The hypothesis was tested that there was no difference
between the group who took the retest and the group wio did not. The
means and t~statistics sre reportsd for the difference between the sample

and non-sample for cach test.

iest Heen of tHean of liop~ £
Knowledge 15 24 14.60 L1.72
Translation 13.83 12.92 2,688
Interpretation-
Ixtrapolation 27.88 2747 58

Yor 171 degrees of freedom & velue of 1.96 is required at the five
percent level and 2,586 at the one percent level of conficdence. The
hypothesis that thure is no diiference In groups can be retained for the
knovled e and interpretation-extrapolations tests and rejected inm the
case of the tast of tronolation. lHovever, in light of the fact that 172,
or {ifty-soven percent, of the ori;jinal population was cobtained in the
sanple and thore was only one test thet showed o significent difference,
it was concluded that the proup rotested was represontstive of the total

ETOUP.

%+ Jelstlonshlpo Detwgen Frotegt - leat - detegt

The rosulting correlntion coefficiecnts between the three adninistre-
tions of each test are shown in Table 9.

I{ can bo noted Ly inspection of these correlations thet the relgw
tionship of performance on the successive administration is positive in
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TABLE 9

Correlation Coefficients Between the Three
Administrations of the Tests

Test Pretest - Test Test - Retest Pretest - Hetest
Knowledge 39N o409 " 274
Trenslation 492 289 470
Interpretation-

Extrapolation 0537 0599 o489

all cases, althouch not to a high degree. S1i htly hicher relctionships
reported for the interiretetion-ertrapolation test sugrest thut relrtive
performance on this test is more nsarly the same than on the knmowledge
and translation tests. These correlutions ere not directly compershle,
however, due to the smaller mmber of itemz ond lower relisbilities of
the Imowledre and translation toats.

Such correlaticns inliento the extent to which incividuals tend to
naintain their relstive rant on the teats on succosaive administrations.
They do not roveal the rnegnitude of differonce in performance from test
to teat.

3. Bifferconges in Avervge Perforpance for ihe Yarkous leat adolnlairs-

To determine iff the difference in mean performance cn the vericus
tost administrations were siznificont, a teteat for correlsted data wes
applied. In Table 10 the differencea tosether with the necompanying

t=valuage are shown.
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TABLE 10

Differences in llsan Scores and the jcecmpanying tewvalue
Between the Three Admigistrations of the Tests

P ——— ———————
e e e

Test Combination

Eretest ~ Tost  Test -~ Rotest Fretest - Hetesh

¥nowledge Diff = =3.65 Diff = 24,65 Diff = =1,00

t = 10.42 t = 10,19 t = 3.33

Transletion Diff = 2,78 DIff = 2,04 DIff = =74

t = 13.29 t = 8,16 ¢t = 2.7

Intarpretation- Diff = =5,18 DIiff = 410 DIff = «l.08

Sxtrapolation t = 12.33 t = 9,11 t B 2,57

Required for significance, 171 degrees of freedon, 226 = ‘Z“Z‘;‘
= 2%

It is revealed by inspection of those tevalues that all differences
are significant beyond the one percent level of confidence except the
difference botweon tho pretost ond rotest for interpretatione-extrapola-
tion. This velue is significant at the two percent level. Theze results
gshow that, on the averaze, a signiflicant amount of material wes locrmed
in the courae, a significant anount was foryottsn durln: the retention
perliod, and at the ond of tha rotantion periocd the students atill retained
enough learnin; so that tholr periormance was zipnifiesntly dlfferent fren
that at the time of the pratest.

Figure 1 makea posslile the coiparison of the course of learning and
retantion of the materisnls on the three tests. 1l mean pertermances are

reported in percent of iterws correct and therefors may Lo directly com=
pered.
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—— Knowledge
—————sranslation
Average Interpretation~
Percent Extrapolation
of
Items
Correct

. | B '3 _ P s 2 &
1 2 3 4 5 6 7 aonths
Zretest Test Retest

FIGURE 1
Retention Graph of the Three Tests: Inowledys, Translation,
Interpretation-gxtrapolation

Szemination of Iijure 1 indicotes the groctest gain was made on the
knowledge test in terms of avorege percent of ltems correct. The averages
"':I.ncmaed from 49.6 percont to 4.8 percent. It mey alsc be noted that
knowledge performance dropped rolatively more than tho other testa with
an average of 60.6 porcent of the ltems correct on the retest. Tho averw
age for translation bejan with 0.2 perceat correct, increased to 6244
porcent and then droppdd to 59.5 percent. 7The correayonding cercents for
interprotation-extrapolation are 49.2, 60.2 cnd 57.9 percent.

5. Aversze fFeregnt of Gads Retained
The anount of materlal retalned for ezol test nay alae ba expresaed

ia tema of percent of galn retained. uhese percenteges ore as followot

Eexgsat of Galo
T2 sstalned
anovledge 7Le32
Tranalation 73496
Interpretation=
Extrapolation 83.57
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Zxeminetion of these percentagss shows theot a large smount of re-

tention wes demonsirated on ell three tests., ALfter four months the stu—
dents remembersed spproxinstely three-fourths of ths lmowledze they lsarmed
about tests and neasurement and the ability to translate this lmowledge.
The ebilities and skills thsy learmed in being able to intorpret and
extrapolete from date showed even nore perncnence witi a reportsd per-
centsge of 83.57.

To find if the differsences betweon thesec percentages werc significant
beyond chance a test of si;mificznce of difference between percentsges was
utilized. 7The differecnces between these percentages with the accompeny=-
in: t=values are as follows:

Differences
lests Zetween Percentages "
Knowledge and Translation 2464 «629
Inovledge nnd Interpretation-
Sutrapolation 12.3 3.0028%
Trenslction sand Interpretation—
Bxtrepolation el 2.597h%

Consulting o t-table with Hel or 171 degrees of freedom, it is showm
that the differencos Letween knowled o and inter retation-extrzpolation
and betwgon trznialrtlon and lnterpretstlon-extrapoletion arv significant
beyond ihe one poreent level of conficones end the difference between
knowled s and transletion la not aignificrnt at the five porcent level,

it nny Lo conecluded thet o sipniflesatly larger percentage of gain
nade in the course iz rotalned on thio lnterpretation-extrapolation test
than on the knowledse end trenalatlon teats. These results suggest thet
such behnviors as interprotation and extrapolation demonstrete & hisher
degraee of permeneney than do recall of knowledie snd trenalstien,
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6. Occurrence of Certsin Patterns on the Successive Ldmipistrations

A —————. ST ——.  S——  Sw—

of the Test Ltems
In hope of fir'ingz further evidence of retention, two different pat~
terns of ressonses to the individusl items were exsmined, These patterns
were: wrong on the pretest, right on the test, snd wrong on the retest;
and, wrong on the pretest, right on the test, and right on the retest. It
was felt thot the first pattern would revesl correct responses leasrned dur-
ing the course and forgotten by the tins of the retest. The second pattern
would show responses lezrned durin; the course and retained at the time
of the retest. The frequency of such patierns is shown in Appendix E.
Because the items on tho tests were multiple-cholice type, containe
ing either four or five choices for each question, it wes necessary to
adjust the occurrence of each pattorn to asllow for chance. The wrong=—
right-wrong combination could be achieved nine times in sirxty-four by
chance if' the itom were four-choice and siteen times in 125 if the item
contained five choices. Tho wrong-right-richt pattern would ccour by
chance throe ocut of sixty-four times for the four cholce items end four
in 125 times for the fivo-cholco items. Ualn; thoso ratios, sach item
wves then adjusted Ly subtraoting chance coctrrences fronm the tabulated
frequoncy. Only thoae rosponses in excess of chance were considercd for
further analysis. The sdjusted frequencies sru alse shown in Appendix =,
Inspection of the frequenclos roveala that there were sixteon itoms
roanalnin: in the wronr-riht-wrong ente ory after chance wes subtrncted.
Apparantly correct answvers were learnced to theso ltems during: the atudy
of the unita but were forgotten more of'ten than esould be acecunted for by
chance. .Dhien these items wero mntched with the objectives heing consider=
ed in this atudy it was found that four items fell into each ef the four
tests} knowledse, trunalstion, interpretetion and extrspelation.
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Exeminstion of wrong~-right~-right frequencies indicstes thet eighty-
nine items apparently neesured behaviors retained beyond chance occurrence.
Lgein, as in the case of the previous patterns, no particular test con-
teined & preponderance of these items,

Four of the ninety-three items on the test demonstrated neither
forgetting nor retention of what waes learned in the course. Apparently
only chance responses to the items followed & wrong-right pattern on the
first two tests.

The generel conclusion that can be drmwn from this type of enalysis
is that the behsviors mecsured by ell of the tests demonstrate a higher
degree of retentlion than forgettinz. It is impossible to conclude from
“the item date whether or not any narticular behaviorsl outcomes demone-

strate difforent degrees of permanency from others.
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CHAPTER IV

[ PLICLTICNS OF THE INVESTIGATION

1. The results of this study indiecmte the need for careful deline-
stion of course objectives., 3uch objectives need to be defined in terms
of student behsvior as well as to contsin com.rehensive emmeration of
the different espects of course content. The homogeneity study in this
experiment showed thut teste constructed to measure certain behavorisl
outcomses apparently perforn ssporate functions as evaluation devices.
Thus, to insure that multiple course outcomes, in line with the obvjectives
of imstruction, are achievoad, it bocomes necezsary to design evalustion
instrmuments to asccomplish those seperste functions. As was concluded in
the review of “literaturc in Chepter I, the schievement of one cbjective
cannot be inforrsc from the measured ettaimment of another.

This comclusion 1s alno iven woi;ght by the result of the atudy of
retontion. These rosults indlontad thet the degree of permanency of dif-
forent course cutecnos ia rol:tivoly hi_her for some behaviors than for
others. .horofora, in order to appralise tho results and effectivoness of
Instructional proj;runs it 1s noocsasary toc have a thorou h knowledce of
the type and nature of oujoctivas beln: emphaslaed.

&+ Tho usefulne:zs of the "luxenomy of Zduentiona’ (Qujectives™ as a
clasaification with whieh to ulde the cvnstruction of evelurtion instruye
nenta seema to be berne cut. Previcusly, Urdal (37) verificd et least four
major ocntegorles of the Toronanmy using faetor analysis. The eztegories
vere knowledse, conprehensiun, o plication and enalysin. The results of
the analysis of student Lebwmviers in the present study Murther sugrest
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that at least one of the najor categories in the Taronamy, 1.8, compre-
hension, contains types of beshavicral outcomes thot should be considered
separately. It wos found thet the sbilities and skills involved in
translation involved a separate evalustive function trom interpretation
and extrepolation which fell in tils seme major category. These latter
two, however, involved similar functions.

3. In that the orgenization of the Taxonomy is hierarchiel in
naoture, i.e. each higher level of intellectual ability is tuilt on and
includes the lower levels, it is su;gested by this study thet greater em~
phesis be given to the hiher level outcomes. L1t was shown that interpre—
tation~extrapoisation demonstrated hi her degrees of retenticn. Since the
ability Lo interpret and extrapolate presumes the inclusion of lmowledge
end the ability to translate lknowled;s, it seoms evident that sound in-
structional technisue would emphasize these objecetives of more lasting
value. ‘he alternmative would be to cdopt the less cconomloal prectice of
placing major emphaals on the lower level cutcomes. The latter has often
been the practico. iUyler (21) found that interviews with college students
indicated that more than siitty porcent of the atudents in college believe
thelr chief duty is to menorize information. Tyler ateted thet the em=
pheals sivon to rocall of fact in the typlcal colle:c examination is one
of tha ehlef reascna ror the oxlatence of this bellef.

4¢ Lhe majJority of studles, some of which were dizcusaed in Chepter I,
su;sest thet mueh of what s lesrned in school 1a forcotten. This fuet
has lon; bean the concern of educators. Iron this stand;cint, the results
of the present investigaticn seem cncouragin:. 1o place greater emphasis
on these more permenent yet Ilncluaive iypes of Lehaviorsl objectives seems
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to provide st least o partiecl solution tc thas proulen. Such s practice
should result in optimm learning experiences duec both to the inclusive
nature of the higher level oLjectives and to their ypreacter permcnency.

5. The results of the investigation certeinly suggest further re~
search. 3uch & classificetion as the Taxonormy should aid in clearly de-
fining ovjectives end other behavioral outcones such as tho abilities in-
volved in applicetion, analysis, sythssis and evnluastion should be.studied.
It is also sugpested that the bolmvioi'a usasured in this experinment, ac
well as others, be stuclad for loaper sericds of time thaon iho period ine

P A - - poede Ly -
volvod in thfs invocilocliocne
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CEAPTER V

SUIDARY

The purpose of this experinent was to study the differentisl re~-
tention of certsin course cutcomss in & beginning course in educsticnal
psyciology. The course involved in the study was iducation 62, Human
Behsvicr snd Develomment and the content erea in wvhich the different
course outcomes wers studied wes tests end measuremants.

Tests were constructed to measure four different behavioral objscte
ives, namely: lnouled;e; translotion; Interpretetion; and extrapolation.
Ttens were devised tc f£it each of these tests Ly following ths definie
tions as set forth and deseribed in the "Taxonory of Zducctional (b
jectives.” Ths points of contact betwoen the tests and the course were
provided by a syllobus that had beoen jointly deweloped by the staff l.nd
used in Zducntion 62 by all inatructors.

4 trial tost was constructed and edministered tc s group of seventy-
five students teking iducation 62 the swmor prior to the oxpeoriment.
The results of the trial tost were anslyzed logically and statistically.
Difriculty and dlserimination of cach iten wore studied and ineffoative
ltoms were elininatod or chanjed. Itemas were sluc analyzed for evidence
of ambiguities and inoffectlive folls. Iurthor checks vere mnde to azsure
consisteney with behaviorel definitlions being mecssursd. The relisbility
of the trial teats was computed and found to be satlsfametory, slthough
not highe Application of a deoparture fyon hemogeneity teat indicated
hetersgensity of bohaviors measumed by nost ol the tests. 1he items
vere reteined in their present classiffesticn, resulting in e refined
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instrument with epproximstely twenty-four items in ecch test.

The refined tests were adninistered to a group of spproximately 300
Zéucation 62 students as s pretost, before studying course materisls on
tests end neassuremsnts, as & test at the end of the course end to s large
proportion of this group spproximetely four months later,

The tests were sjein studied to determine their appropriatensss for
use in ths retention experimsnt. Item difficulty and item discrimination
were found to be satisfactory., Jeolisbility of the tests was found tc be
low but acceptable. 4 further checlk was made to detormine if each test
vas measuring a separate behaviorsl funciion. An F-test for departure
from homo;enelty indicated the desirability of combining the interpretaw
tion and extrzpolation testa and further indlcated that once these tests
were cambined separatc functions were beiny messured by the resulting
three tests.

Lvidence of empiricel vullidity was obtelned by correletin: the test
scores with final course morks. vhe rusultlng correlations clustered
about o57. Such a correlatlon [ives saue ovidence of valicity but also
shows that thoro 1s consldorable clsperity in function of the tests and
grades.

iho degroe to which the acholestle aptitude factor was represented
in the variocus teats was detormined Iy correlating: the Le=acore of the
Anorloan Counell on Zduecation Payclolepical “mamination with each test.
The resulilng corrolations hovered sbout 36 and were very nearly the
sene for all thrue teats.

The retentlon group was then studied. & t=test of aignificsnce be=
tveon the moans of the ;roup of 172 students who tock the retest and the
group who did not wes computed uwain; the scores obitained et the tine of
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the second testing. The results indicsted that the sample sroup was

representative, showing a significent difference on only one of the tests,
namely, transletion.

The correlstions of the test scores were reported betwsen esch ad-
‘ministrotion of the tests. fesults indicatad e low positive relatiomship
between the variocus sdministrations with slightly higher coefficients
found for the interpretation~exirepoletion test.

'he differences between tlie mesn scores of each administration were
then tested using a t-test for correlsted date. All t's were significant,
showing that on all tests students lecrned a significant amount as demon
strated by the tests, retained a significant aucunt over what they lmew
at the time of the pretest end forpot e sigeificant amount during the
four-month retention period.

Graphic results of the retention date showed the largest emounts of
natorisl were learned in the lmowledge erea but slso relatively larger
ammmts Lelng forpotten. The rolative amounts of gain and loss on the
iransletion and interpretation-extrzpolation tests were somevhet aimilar.

The porcent oi galn rotained for ccch behaviorel objective was de=
termined. Theose percentages are as fellows:

pUT 1) £axoent of
Knowled;e 7135
Translation 73.96
Intorpretation=
Oxtrapolation 83.5%7

tihen tests of algnificance were epplicd to the differences between
these percenteges It was found thed knowledce and frunslation did not
differ significantly, b that the interpretation-entrapolaticn test
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scorss differed from both lmowledge and translation, significsnt beyond

the one percent level of confidence,
It was concluded from this study tkst there is differentiasl retention
enong the behavioral objectives messured, with the greatest degree of

pernanency being demonstrated in the srea of interpretation and extrespola~
tion.
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AFFZIDIX A

THYAL TEST

Exemination
On
Iests snd Megsurements

OBJECTIVES OF EXAMINATION

This examination is designsd to evaluate the student's sbilitiss
to deel with basic materials on tests and measurements in & beglnning
educational psychology course. The test situations are designed to
neesure the following course objectivess

1. The ability of the student to recognize or recell basic
knowledge reloted to tests and testing.

2. The ability to translate this kmowled;e frai one form
into another to demonsirate an understanding of the
knowladge.

3. The sbility to interpret data relevent to the eres of
tests and meesuroments.

4o The abllity to extrapolats from data, i.e. to go beyond
the data and drew conclusions In line with the date pre-
sented.

RIIECTI WS

Bach student will be provided with an answer aheet and a pencil,
41l responses arc to be recorded on thiz answer sheet using the penecil
provided. ligke no maxks o iba hocklet. You will find a set of
Instructions defore esch group of queastions which you should resd care-
fully. For each questlon in the liast you wro to choose the gpe degh
response. Vork as repldly as posalble and ansver all questions. BDe-
fore Leginnlng place your name and the nene of your inmstructer in the
spuce provided on your wnawer sheet. 4lso, plessze lndicate on the
back gfr your answer ahget those courses you intond to take next
aanes .
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Directions for Multinle Choice Items: Choose the answer which
you decide is comctandblackenthemespcnding space on the
ansver sheet,

Part I - Knowledge

1, The najor function of testing should be to
(1) meke instruction less formal
8 identify learning difficulties and successes of the pupils

provide date for marking pupils
(4) determine the efficiency of individusl “eachers

2. lhich of ths following is most essily measzured by 2 test?
1) problem solving =bility
2] study skills
(3) factual information

(4) ability to comprehend

3. To obtzin dependable evidence frum any test one must
&l convert the scores to percentiles or grades
2} sample the student's performance in the specified area
1.3} ocpere the performance to what others do on the seme test
(4} keep a recoerd to note degree of improvement over previous
tests in this srea

4. The best of the following criteris to determine if a test is
od for your use is
is it well recommended by the experta?
2} does it fit the objectives of the course?
] does it sample all kinds of behavior?
does it have alternate forms?

5. The standardized test as compared with the tescher-made test
usually

has & more aspecific purpose

glves a detter semple of school objectives

is more valid because of objective scoring

4) mecaures g wider scope of material

6. 4 serious weskmess of formml tests iz thit they
3 motivate students to learn the wrong
2

3 B

thing
are likely to obsoure important school ocbjectives
have very little educative value
encourage studenta to de dishonest

generalismiion that might be made adout moet standardiszed tests

th.n thq'

- are diffioult for the tezcher to administer
are
are

7.

2 relotively inappropriate for mest thing s we do in school
nisleading if treated az the scle evidence of merit
4) usuelly require more time then can be Justified as a part of

any single course
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8. A major use of standardized tests is to
(1) heln determine the student's grades
g.compmyonrachcolwiththemighboﬂngcitm
- motivate the student to work harder
(4) compare the performence of your students witk nomms

9. Vhen a teacher wants to £ind out sbout s standsrdized test,
what would be the best procedure?
(L) write to the test company and ask for a write-uy on the test
(2) ccntact the ncarest university and ask if it is 2 good test
(3) consult Buros Mental Measurements Yesrbook
(4) lLook through old college tests

10. Personality tesis
(1) depend largely upon the skill of the interpreter for
thetir value
(2) have not yet proved their value in educational or vocational

guidance
?g ere smong the cldest of pupil appraissl tools
4) usually possess s highor relisbility than schievement tests

1l. A survey test is a test thet measures
?gmMcmmmmmmcfamm.magimm‘
2) general achievement of & group or en individuel in & given
subject or area
P;mtmwmmmmjoaswm
4) echievement only in the ares of English

12, The test item you are now answering is an example of what
rpe of Lftem?
recognition
2} recall
subjective
4) projective

13. The history of standardized testin; goes back approximately how
namy yoars?
] m
2) 50
70
4) 90

14. 4 palor cbjection to finel examinstions is that they
il do not motivate studenta to study
2} sxre & very poor sample of whot the student knovs about the subject
are unfeir to many students
do not encoursge self-evalustion

1s. mawmmmammumuwluummm

of a papﬂ's personslity?
1 achiovement
projective
mm &hn records

=rating scsles
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190

&
Yhich of the following is an individual intelligence test?

(1) Celifornis Test of Mentsl Maturity

(2) Stanford Binet

(3) 0tis Quick Score

(4) Primary Mental Abilities

The most approprizte kind of test to give e student who has a
low mental sge for his group would be

(1)} written essay type test

(2) verbel test

%Sreadingtest

4) performance test

The ususl intellizence test best measures the capacity to lesrn
1) art

éz manipulative skills

(3) soctsl skills

(4) verbel matertal

Mozt of our standardized intelligence tesis assume that the
student has had
"normal® environmentel background
2) training in the same subjects in school
no encounter with any situstion on the testis
4) opoortunity to teke scme tests before

Vhich of the following best describes the accepted procedure
in the use of the intelligence tast results?
(1) give the I.Q. to parent and student
2) never reveel the I.J. to »
reveal the interprotation of the I.Q. to the student end parent
4) reveel the I.Q. to parentz but not to students

In recent years the use of the I.Q. az & means of reporting perform-
ance hes been replaced on many tests with the use of scores expressed as

A test that plnces minor emphasis on the time limit is called &
1) diagnostic test
2} performance test

suavey test
4) pover test
4 raw score is o uscore that
% been converted to some standerd scale for interpretation
£

bhas
is an estlmate of the student's performance on & test
; ghous ihe first quaniitative results obtained in scoring & test

cannot be used in & distribution until it is chenged
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2.

25.

27,

29.

30,

.

A student with en 1.Q. of 8/ would be classified es
(1) aversge
(2) & moron

23 low aversge
4) feeble minded

Standardized achievement test results are most often reported in
(l; ms "‘A’ B’ c’ etCO

(2) raw scores

(33 grade placement scores

(4) quotient scores

Yhen 8 test yields results consistently on each successive
administration it is considered
(1L} relisble
2) velid
) useesble
(4) practical

The difference between the Lighest and lowest score in a
distribution is colled the
(1) renge
2] spread
gz Geviation
4} secatter

The point below and above which holf oft the dest scores fall in a
distritution is the
nedian
2) mean
node
4} center

The coefficient of correlestion which shows the locast amount of
relationship is
1.00
2) 60
’ 25
4'- '035

The nmoen of a distributlon is
L) the aritdmetic aversge
2) the mideacore
. another name f{or the median
the same as the renge

Eaxt I - Irspalatdon

If seores on an intelligence test correlate 60 with success

in ccllege a8 messured Yy grades it means that

(1) the abdilities neccusery 4o snswer the intellicence tuet itens
are reluted to theoae necessary 4o get occllese prades

(2) €C per cent of the materisl in the teat iz the seme g thet
studied in ccllege
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32.

33.

3he

35.

36.

(3) there is practically no relstionship between performance on
this test and collsge success

(4) the test is right sbout 60 per cent of the time in predicting
college gredes

fét{e was born July 9, 194&. Vhat will her C.i. be on March 24, 19562
T=7
(2) 7-8
(3) 7-9
(4) 8-0
The sccomplishment or schiesvemsnt quotient is defined as the ratic
of the educetional sge to the mentsl age. 'hich of the following
wvould be the correct formula for this quotient?
(1) £.3. = E,4,

MQAO
(2) AQe = M‘

E.bo
(3; A.Q. = Eshe X Hole
(4) none of the ebove
The I1.Q. is the retio of the mental ege to the chronologicel sge
mltiplied by 100. If you Imew the chronological =ge and the I.Q.
vhich of the followin; formulas would you use to find the mental age?
(1) M.Ae = 1.0, x 100

Coho
(2) Hebe = G4, x 100

IOQO
(3) Hebo = ;.Q.

Cele x 100
(4) Made = To00 X Colle

100
I.Qe :Jé;i.. indicates the truth of which of tho following statements?
%1; The I.Q. will incroase as the C..i. increases
2) 1.Q.'s at age 10 indicate greater wrrintion in l.A.'s then they
de at age 12
)} if tho ll.4. changes the I.(. will chenge

(4) 4 the ratio botween li.L. and C.i. changes, the I.Q. will change
Ono objactive of ;iving tests is to confirm or discourage & student's

provisionel tries; enother woy of saying this ni_ht be that o atudest

&1; tries and if he fuils he quita trying

2) modifiea his efforts anccomiin: to the degree of success or
fallure on tests

H tries harder if he lnows he iz going to be tested end night fafd
4l gives up If he fuils and continmtes to try harder if he succeeds

37. A& major use of testing is for diagnesis. !leh of the follewing

gents an example of the foregoing sintement?

& final examination

& series of teals uzed to determine a student's grede
, en Intellience test

an schievement batiery esrly in the year
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Listed below zre seversl test situctions (Hos. 38~47) which might appear
on different kinds of standsrdized tests. (n your enswer sheest, if ths
itenm would most likely sppear on

an intelligence test, meri (1)

e specisl sbility test, mork (2)

an achievement test, mark (3)

en interest test, mari (/)

& parsonality test, mark {5)

38. Repeat beclkuards "j~T=bw3~2"
)4 face is found in what pert of ths bhock or chepter?
% begiming
micddle
(6) end

4Oe 634,755,869y~ ilhat mmber should came next?
W7 ki e @6 @1

MWIATATATA]

42 Tell the one you like lecst und ths cne you like mosts
%i Develop new vurioties of flovers

c

Conduct advertising campelga for florists
Take tolephone orders in o flerlat shop

43. Choose one of the following:
gi I wish I dida't have 20 many aches and palns
J I wish I vouldn't keop chansing my mind

4o Tho child is iven "colored mud" and 1s cllowed to male designa
or plctures, or Just to enjoy manipulating it.

45. Vhich werd dees nol belon: with the othors?
éi.? apparctus
D) foundetion

%c) equipnent
D'g device

(E) appilance

46. TFind the zarea of & trianzle having a base of 20 inches and an
eltitude of 12 inches.

47. ihieh of the falleowing plotures is more appealin
—-\‘ / //\}/
- a \/"

@) @) -
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Examine the graph and ansver the questions thet follow. (Hos. 48-51).

es in lentsl Ability iith Aze on the
Vechsler Bellevue Intellisence Test

48, Tho aversge performance begins te drop off in the
(1) early teens
g' late teens
(3) ecrly twentles
(4) late twenties

49. The performance on this test ct the age of 65 is approximately
equal to ths performance of persons at the age of

50, Growth in ability cocordin; to this test is most rapid during
vhich of theo following poriods?
(1) 13 to 15
2} 15 to 17
3] 17 to 19
19 te A

52, '"e could conclude from those datc that
%1 gong teenagors are amartor than older pecple
2) older people ara Just as smart Lut don't ahow it on the test
? the Yechaler im not a good test for adulta
4) some teonngers make higher Vechsler scores than do oclder pocple

52, lhen wo say thot standardized tests enable a teacher to evaluate
nore cbjectively the ablliitios of z student, we momn that
?. the teacher can verify her Judgment Yy using an unbinsed tool
¢ the student then becuncs the objeet of the evaluation
3

the abiliiles of each student canm be messured only by an
expert and the expert makes up the test

(4) objective qualities appesr on the test thot the teacher

didntt know about
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53. An appropriste test is said to have curriculer vslidity., UWhich of

the following testing situstions would be most likely to have this

charccteristic?

(1) a personality test in a physics course

(2) & composition test irn & literature course

(3) repsiring & broken tool in a shop mechanics course

(4} & test of facts end knouledge in a home ecomomics course

54,. Horms serve gs basis for interpreting scores of the individual
or cless means thet, they
(1) determine if class behavior is normal
(2) indicate what the class or student should do
(3) serve as & basis for passing or feiling students
(4) indicate whot the aversge pupils do

Pert III - Interpretation and Extrgpolation

Examine the data in the following table and answer questions Nos. (55-58).
Ansvers are to be determined on basis of data alone.

Hental Age Ronce by JSchool
Grade Mé ‘%nmz \2nd to 98th percentile)
8.4,
7.2
5.6
4ol
3.6

55. 4 teacher would have her greatest problem of individual differences
at what grade level?
) third
2) Lifth
seventh
4) ninth

Hh)\h\)‘b!:

56. Vhat would be your best estimnte of the !l.i. range in grede 6%
&d;‘.o 96th percentile)
0

57. & high achoal

£
;
:
:
'5'
8
g
g
B
£
é’

58. UWhat would de your beet estimete to the neerest yeor of the M. 4.

(1) 2 yoars
{3 2 yeere

) & years
(4) & yours
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Study the curve given ecnd answer the questions following. (Nos. 59-64).

59.

62.

63

HoRHgodpY

63 8., 100 116 132

Lecording to this curve which i3 the most common score amonr the
following?

(1) 70

(2} 130
23 86
) 112

’v(Ie would expect thot 95-1C0; of tho I.Q.'s would fzll below
1) &
21 100
116
4} 132

Tho mmber of people potting I.(.'s of 140 would be equal to the
mumber getting I.g.'s of

(1) 60
(2] 68
'3) 200
(4} 232

Lhe top I.ge nccordin: to this curve would bLe
%l 132

) 140

23 150

) Lnpessille to tell

The grectest aumber of peo)le would foll In whleh of the following
Ioge ranges

(1) é8=54
(2) 116=132

(3) 132 and above
(4) B4=92

You would expect approximstely vhat por cent of the pecple to
have I.Q.'s of less than 501
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Yr. Snith gave s Mology test in his class, a typicel sophomors group.
He drew & curve showing the distriiution of the test scores. Rsfer to
tisls curve end snswer the questions following. (Hos. 65-67).

Humber
of
Students

Aversge
Biologry Test Grades

65. e would expect toc f£ind that the test scores indicated
.} about the same mmber of high end low gredes
2) more hish than low grades
(3) more low than high grades
(4) most of the grades cround the sversge

66. lhen lir. Suith assisned ;redes, he would likelv have
(1) more i's than F's
2] nore D*s than C's
ij more C's than B's
4) more C's then D's plus D's

é7. The best zuess we could meke cbout llr. Suith's students with
srd to timo the students studlod for the test is

(1) they all studied very hard for tho test

(2) some studied and some Aldn't but moot of them did

many otudied and meny Jidn't study

4) the svers;e student studied .retty hard

Dete are glven below on five pupils enrolled in e class of 30 ninth grade
ers. The test date are Lased on performance ct the end of the firast
sensster. You are to read over thoe smumory and then nl.ov to which pupll
each statament beat f£its by merliin: the pupil's mmber of the ansver
sheot. (Noa. 68=72).

m m‘ m. m. M " 'n aqo
s e ;smﬂyuﬁ_.ggﬂumﬂszs;
axhth. [Jead. L%ng.

1 88 9.1 &.0 . 20
2 9 2.7 9.6 Q3 14
3 132 95 9.8 10.2 12
4 138 11§ 12.3 12.0 3
5 I 10.0 10.1 109 4

65. The pupil wvhe should be doin: cunsiderably better in his school
achiovemant. .

69. The acuurvey of the IJ. scems most doubtful in vhiecli cansel
7. 4 Lright student mmlting good use of his ability.
7l. Teacher regards sptitude too highly according to test resulis.
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72. Tescherts ren: most consistent with test scores.

The following test scores ere sveilable on Tom, & senior in high school,.
Looic them over carefully end snswer the questions thct follow. (Hos. 73~75).

Terman-licliemar Test of lisnisl Lbility-Aze 15-0; 1.Q. 143
Zuder Prefercnce lecord

Significantly high Definitely low
Computationsl Socisl Science
Scientific Clerical
Literary

Heston Personsl Adjustment Inventory - Senior lHorms
Anplyticsl Thinling
Home Satisfsction
Emotionsl Stability
Socisbility
Confidence
Personal Nelations

Refer only to ths shove test results and snswer the followin; questions:

oRu83R

73. Tom's ability is best described as
.} above average
2} superior
very superior
{4} high genius

74he Tom's scores indicate that he would be best suited for

75. Ton's test score patterns lndicato o neod to
(1) widen hiz scope of interest
2) make better use of hls obllity
gi ' set a dofinite goal
4) inmprove his soclablllity

dre Tubtle found thet his noma did not go high enough to interprot the
test score of cne of his atudenta. 'The last four norms sre shown below
tut Sally got a secore of 1J0.

g b S
12w

118
110 12«0
104 11-¢&
6. tgat would the bdest estimate of Sally's prade equivalent be?
?%um
iiuq
(4) over 12=6

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



78

Examine the data and profiles of these three entering first graders, and
enswer questions that follow. (los. 77-83).

lo Jiﬂw, age 6'-0’ 1':04&3 7”4
2. Sw, 2ge 6"‘1’ z’IQAO 7"‘5
3. Dotty, age 6~3, il.A, 5~3

Readinz Resdiness Abilities

Articu~ Average
Visual Auditory liotor 1lation Langusge FPercentiles

100

8

VEHHREBODEY
B85 8 8

8

3
o

10 - /

TS e
X

N
A \afiz. Sem

#3, Dottty

n ymg ansver sheet maric

79.

80.

52.
83.

if the statement ls moot true of .1, Jirmy.

(2} if the statemont is most true of .y Seite

(3) if the stantement 1s most true of .3, Dotty.

(4) if the statement doos not validly apply to any of the
threo studenta.

Is at the kindergarteon level nentally.

Roquisitos best developed for partlelipation in beinning reading
exparionces.

Teacher will moat likely provide nt cnee activities and exerecisea
to develop latont motor abllity.

Readiness scorea nost out of line with mental ability.
Should have lLimediate examinntion b4y ear apeelslist,
Poorly developed abilities for [irst :rade sctivitiens.
dpparently very well adjusted socfully.
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Susan's record shows thot she hss tsken two schisvemsnt betteries. The
first one she took et the beginning of the eizhth grade end the other in
the middle of the tenth srade. Zxemine the results of thsse two
batteries and enswer the questions following. (Hos. £4~89).

gth grade, Progressive Achievement Tests, Intermediste Battery
: Grede Placement

Reading Vocazbulary - 9.3
Readinz Comprehension Te6
Total Resding 8.5
Arithmetic Reasoning 7.0
Arithmetic Mundamentals 9.0
. Totel Arithmetic 8.2
Language 8.6
Total for Battery 8.7

10th grade, Iowa Testz of id. Levelopment
Percentile Scores

Understanding of besic socinl concepts 58
Background of natural science 54
Correctness of writing 73
Quantitative Thinking 7L
Ability to interpret reading

meterials in the social atudies 51
4bility to interpret reading

meterisls in the natursl sciences LB
Ability to interpret literary materisls 62
General Vocabulary 74
Uses of sources of information 78

84{. There is most dissgreenont on the two tost battorios in the arca of
eblility to think quantitatively
2) knowledge of fundamentals
3) vocabulary
4) obility 4o read and intorpret reading

85. If we were to sdminister another test such as the Celifcrnis Test
of Inglish Usage at the beo;inning of grade 11, whot approxinate
{ad;opldacemnt would you prediet from the provious scores?

2) 110

3% 12,0

Al 1340

86, Judging from the teat results only we might infer thot Susan came
fron vhat type of home environment?
? wistimilating end deprived atmesphere
2) o heme that emphesized deep thinking end problem sclving
(3} a stimaloting environment with mach opportunity to read
(4) o good hame physically, but with perents that (idn't care
about schooling
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87. Judging on ths basis of the totsl test results which general
ability seems to be the strongest? Ability to
(1) deal with specifics
(2) interpret snd solve problems
(3) deel with quantitative material
{4) drew conclusions

83, On ths besis of these test results how well would you expect
Susen to do in a course in high school physies?
(1) below sversge
(2) average
(3) above everage
(4) very well

89, How does the over-ell test performance of the Iowa Test compare
with the Frogreszive Test?
(1) mich lower
(2) about the same
3) much higher
4) cen't be compered

Study the curves given ond anaver the questions followinz. (los. 90-93).

HNumber
or p
Students
[
av. Av,
Intellizonce Scores Achlevement Scores

Curve ;/ 1 asliows the distribution of I.G."s in a class
Carve ;/ 2 shows the distribdution of zchievoment test
acorea in tho same class

60. The class, as a group, apvears to be
L) underachievers
2} overachievers
3} achleving in line with thelr ebility
- 1t in impossible to determine their rate of zchievement

9. A atudent who had an average I.Q. ln this class would probably
L) have avorcge achleovement
Q) have sli;htly abeve averzge achicvenont
3) have slichtly below avernge achlevement
4} have very low szchiavement

92, The range of intelligence test sceres as campored to the range of
achievement test scores
L1} tends to Be grecter
2} tends to bLe less

3) tende to Le shout thu same

(4) can't tell frum the datae iven
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93. A best guess with regard to the students of this class would be
thet they S
(1). are heving too meny assizmments
(2) ere not motivated
(3) are doing zbout what we would expect
(4) will do better or the next test

Headins~
Two yrs. Two yrs.
Behind Ore yr. One yr. Advanced
or more _3ehind I d _OF DOTe
Two yrs.
Ldvanced X x x ® x
A or more
r Cns yr
. X
% Ldvanced x xn K X X x X XX
g llormal % %X X :::: X X %
o One yr.
t Behind % X X X X x % % X x
i Two 'y
c Be% ® x x X x
or more
Aversge and lleterded Readers Superior Headers

Moking your judgment on the basls of the Informetion given in the graph,
claasify each of the following by morking Nes. 94~101.

1) 3f the iten iz definitely true

(2) if the item is probebly true
if the informntion given is Insuificient to make a
Judgment reogarding the truth or felsity of the iten
%4; if the item is probably felse
5) 1L the iten 13 definitely false

94. In goneral, children vho zr: good readers are likely to he good
in arithnotic.

95, If wo found a atudent that waa edvanced in readin: we could conclude
for noat purpogses tlint ho would be good in all subjects.

96. Of tha group of suporior readers thorae are four who arv reterded
in aritlmmtic.

97. There i1s a higher relationship botweon resdln; cnd arithmotic than
there la between readin; and other subjocts.

98. The best prodiction we could make about atudents two yeors advanced
in reading is thet the;r would be two yeara advonced in arithnmaetic.

99, The chart offers evidence for ability ;roupin:.

100. The cluster of elisht students In the center of the graph implies
that ability 1s the some from one mubject to the next.

10, There are 22 students considered oa this greph.
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Questions 102~111 refer to the following dste, Zxsmine these data end

enswer the quesiions thet follow, Directions are ;iven following the
data.

Test data tcken from the record of Bill who is ezt presecnt & junior in
high school and is 16 years and 3 months old,

Otis Cuicl: Score Test of iientsl Lbility - 3rd grede I.0. 104
Californie Test of Mentel Meturity - 7th grade
Verbal I.G. 216
lon=-Verbel I.Q. 104

Total T
Chicago Tests of Primary llentel Lbilities - 9th grade
Percentile
Verbal ileaning 71
Hessoning 73
Space 53
Ifumber 45
Yord Fluency 62
Totsl 65

Kuder Preference Hecord - 1lth grade.
Percontile scores listed.

Mechanical 32 Social Service g8
Persuasive 60 Scientific 72
Musical 8B Literary 90
Ccmputgtianal 36 Clerical 62
& 2
Calirornis Achiovement Test, Complete Lattery, bagimxin‘, of grede 9,
grede placement listed, Reading

Langusge ll.l
lathematics 9.8
Total 10.8

The principal of his ochool locked cver those date and drew seversl con-

clusions. Some of these conclusions are listed below togethor with com=

nonts other prineipels or teachers might meke. For esch of these conclue
sions check tho comont which mijht be moat appropriately mede sbout this
conclusion., Dage your conclusions on the test date only.

102, "1ll's intelligonce is above averaze."
slg Thuis conelusion is true
2) This is probrhly true bBut we can't be sure because the sample
of his intelligence ic inadequate to draw a finnl coneclusion
E}% Thig 12 probuobly true Leocsuse he is low in mathemntics
4) This would be true only If we assure that same of hia scores
are incorrect

103. "Bill is intorested in the subjects he is Lest in.t
%I% This concluaton is true
This is probebly true tut ve can't be sure beczuse of zcanty
evidence
(3) This is probably untrue becctuze of confliioting evidence on
hiz test scores
(4) Thiz is fulse s the test results indionte
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104.

105.

106.

207.

108,

Im‘u

83
"Ifm sure thet something went wrong when Bill took the meth test.®
(l; This conclusion is true
(2) This conclusion is probebly true tut omne cannot be sure be~
cause his computetionsl interest is low
(3) This conclusion is probably untrue because scores seem to
indicate Bill has less ability in tiis ares
(/) This statement is false beceuse Bill did better than should
be expected in methematics

"Bil1l's over-all achisvement is chout wvhat it should be,®

(1; This statement is true

(2} This stctement is probebly true ut we can't be sure becsuse
of the low scores on the Knder

(3) This stetement is probebly not true beccuse of +he low score
on neth

(4) Statement is not true os the achiievemsnt scores are out of
line with the ability scores

"3il1l's strength seems to lie in the verbel ares.®

(Ig Tiais conclusion is true

(2) This conclusion probebly is true providing we disregerd the

~ Chicago tests

(3) This conclusion is probobly felse since the Ttis score is
so low

(4) This conclusion is not tiue

"3i11l could be advanced & grude if these scores are correct.®

?.g Statoment is true

2) Statement is probably true ut we can't be sure since the

~_ scores offer conflicting evidence

(3) Statement im probably untrue because the scores are mostly in
line with his present grede placement

(4) Statement i3 false oo thore is no indication he could do the
work in the noxt grade.

Mie might oxpect B3ill's I.7. to incroscse from the third zrade."

gl;r Statenent is true

<) Stotament 1s probably true bocuuse of the othor types of
abllity scores ;iven

(3) Statement iz probebly untrue because the Chleago test scores
boar out the third grude I.Q.

(4) Statement s not true aa there is not enouzh evidence to
indierte a significant change

"ilL will do well in college.®
?‘.; Canclusion is true
(<) Conelusion iz probably tiue since the verbel interests seem
to be high
(3) Conclusion iz probebly not true beccuse of the other scores
civen on D1l
(4) Conelusion is not warranied on beais of these scores

-
LY
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In addition snswer the follewing cuestion pertecinin: to the test dote
regerding 3111l on page 17, los. 110-111,

110, The perce:tile score of £8 in Zocisl Service on the Xuder indi-
cates

(1; thet 3111 ot 825 of the enswers correct

(2) thet he hes more ebility in Socisl Service than 827 of his

norm group

(3) that only 12. of the norm group showed more interest in
socicl studies than he 4id

(4} that 88 out of 100 will do better then he did on ths test

111, Ths grade placement of 9,8 in methenctics mocns that
(1) Dillts echievement is equivalent to the eversge ninth grader
who has been in school £ months
(2) B41l's achisvement 45 slightly below average for the tenth
grede in math
2}% Bill's grede placenient in math iz correct considering his age
4) Both (15 ond (2) are correct

The five students for whom the date sre given below are in kindergarten.
These test data arc besed on test performance at the beginning of the
second semester. After exanininz the data indicate which pupil bhest fits
esch of the following statements by mariing the number of the student
on the answer sheet. (lJos. 112-118).

Percentile Renk On

- Siudent Sals ilads op 3tenford Rinet __Readiness Testh
1 5=10 T=d, 72
2 é~4, 5=l 22
3 5-10 5=5 64
4 5=8 5=6 45
5 5=6 6-10 38
Which student

1I2. Iso moat ready ot present for first rrade wori?

113. Ia spperently in need of stlrmlatin: experiencos tut hca falrly
alpgh aptitude?

1l4e 1lL probably not Le ablo to keap up with the rversge in the [irst
grade?

115. Apparently comos [ran a very stimul-tln- environmont?
116, 1o moat characteristie of the average for this roup?

117. Can you prediet will huve the loweat ability three yesrs {rom
tils time?

118, I3 leazt ready ror first prade work?
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AFPENDIX B

Item Difficulty end Item Discriminstion
For the Trial Test Scores

Test Item Percent Correct Correlstion with
Humber Hesponses Test Score

2 o84 64.0
3 »C0 beol
b o5 90.6
5 «05 48.0
& 38 73.3
7 66 26.6
e 15 9467
9 o5l Llee0
10 72 The7
11 5L 46T
12 52 5640
13 o 6l.3
14 o2 6840
15 066 i 3
16 «Jl 5Lle3
17 o2l 787
18 55 797
19 21 573
20 49 333
i} 05 68.0
22 «36 479
23 51 7240
pIA ol 8543
25 o3 gl.3
26 -010 8207
27 [ ] ] 73‘.3’
28 62 8l.3
29 39 35.8
30 060 46 .7
Translation 33X 55 FIAN
= 40 1849
33 o36 5441
4 40 50.0
35 o28 707
36 ok 773
37 32 2.0
28 NE) 51e3
X b4 434
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Ttem Percent Correct Correlation with
Test Humber Hesnonsss Teet Score

Translation (Cont.) L0 .72 70.3
4L 17 26,7
42 oh5 69.3
43 59 82.7
44, 32 35.1
45 32 575
46 o45 60.3
&7 b3 15.1
48 o2 427
49 15 62.7
50 .00 58,7
52 21 62,7
53 056 5207
54 -.06 7600
59 51 77.0
60 33 €7.1
65 068 60‘.5
73 49 4563
™ 35 82.7
96 68 75T
12 ol 60.0
110 33 36.1
111 30 219
Interprotation 51 1l 64e5
62 59 £0.0
63 «30 £5¢3
68 .62 776
69 056 3209
70 o‘ios 76.0’
n o2l 40.0
72 oIl 4846
78 56 8l.1
80 «40 60.8
81 48 27
82 035 867
83 o56 333
84 o4B 2040
87 o1 35
89 15 4446
90 63 333
9L o4Q L.k
92 30 203
97 069 &.7
102 =18 270
103 o26 56.8
l10e 38 84.0
log 16 370
112 o868 848
118 53 957
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Test Ttem Percent Correct Correleation with
o Ihumber Aesnonses Test Score

BExtrapolation 55 36 52.1
56 .18 79.7
57 33 27.0
5 8 [ 51 35 .6
61 .58 87.8
22 Il £2.6
63 38.7
67 73 &1 o
74 62 90.7
75 43 23.8
76 026 IFIOB
79 33 31.1
85 o33 , 30.1
86 A LR T
8¢ 36 373
93 o3l 4963
9% o16 3467
95 59 324
98 -ol8 18.4
99 o e noé
100 obids 22.7
104 59 72.6
105 -2l 46T
107 "'012 34.7
109 o7 33.3
113 o065 7346
114 obf 8l.1
115 50 27 b
116 70 62.4
117 ol 8847
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AFFELDIL C 88
REVILTD TEST
BLEITUATTON CI TR310 AD IRASULLLENTS
Purnose of Lxeminstion

This four-part examination is designed to eveluate the following
ebilities of the student in the sreas of tests and nmeasurements.
The sbility to:
1. Recognize or recsll besic lmovled;e reloted to tests and
nsssur=nents,
2. Trenslete such Iiowled;e from one form into another to demone
strate an understanding of it.
3+« Interprot date rclevant to the area of tests and msasurements.
4o Extrespolste from deta, 1.8. to go beyond ths dote and drew
conclusions from it.

Directions

Zach student wiil be provided with an enswer sheet and a pencil. ALL
responses are to be recorded on this answer shoet usin: the pencil pro-

vided. lioke po merks on the gusstion booklet. Fill in the information
requested on your answor sheet and also read directions siven for merke

ing it. Tor ezch queation in the 1list you are to choose the one best
response. Worlk es ropidl; as possible end gnswer gll gquections.

Boyt I - Xnowledze
l. Uhich of the following is 3¢ 4 soricus weslness of formal
neast easzily measured by a tests lo that they:
tent? . (1) notivate students to learn
(L) problen-solvin: ability the wron; thing
g’ study skills (2) arc likely to obscure ime
factual information portant school objectives
(4) ability to comprehend (3} have vory little oducative
value
2. In solectin: a standardized (4) ovor-cmphasize the student's
toat for use in any course, eblility to soive problems
the first comalderatlion should
be If the toat la: 4e A ponoralization thet might be
(1) long onmoush te samule all nad: about mest standerdized
kinda of behavior in the toats ia that they:
 course (1) are difffoult for the
(2) well reccrmonded Ly the toacher to administor
authoritica in thiz sube- (2) are rolatively ina;propriste
Joct matter area for noat things we de in
(3) practicsl for use in the achool
gourse, l.e. easy to sive, (3) arc mislescin: if treated
scoru, interpret, etes. a3 the gole evidence of
(4) ritted to the particular nordit
objectives of the course (4) wsually require mora time

than can be Justified as a
part of any single course
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5. lhen a teacker wants to £ind 9., The test iten you are now snswer-

out about a stendeordized test, ing is sn exenple of what type
whet is the best procedure? of item?
(1) write to the test company (1} recognition
and ask for e write-up on (2) recall
the test (3) subjective
(2} contect the nearest uni- (4) projsctive
versity end ask if it is a
good test 10. 'hich of the following devices
(3) comsult Buros lentsl Mes~- would be of least velue in malc-
suremnents Yearboolk ing & judgment of a pupil's
(4) look throuzh college texts personality?
containing test informa~ (1) achisvenent tests
tion (2) projective techniques
(3) behcvior diary records
6. Personality tests (4) self-rating scales

(1) depend largely upon the
skill of the interpreter 11, Vhich of the following is ean

for their value individual intelligence test?
(2) usually possess s higher (1) Colifornis Test of llental
relisbility than achiove~ lleturity
ment tests (23 Stanford Binet
(3) are among the oldest of (3) Ohio 3tate Psychological
papil appreaisal tools Test
(4) have not yet proved their (4) Prinary iiental ibilities
value in educztional or
vocetional guidance 12, The usual intelligonce test best
nsasures the capecity to learn
7. A survey test is a tost that wvhich of the following slkillas?
noesures: (’l§ quantitative
(1) specific stronstha and §2 nanipulative
weeltnoases of a student in 3} soclal

& given aree (4) veorbal
(2) genornl mchievemont of a
group or an individual in 13. licat of our stendardized in-

a piven subject or aree telligonce testa esmume that
(3) what atulenta know in all the student has had:
subjects or areas , (1) ™mormal® envirommontal
{4) & pupllts performance of o background
camplox taslk broken down (2) trulning in the same sube
into sevoral parta Joects in schocl a3 cther
students
8. A major objection to final ex- (3) no provicus cnccunter with
andnationa Lo that they: any sltuatlion on the teats
(1) do not measure what ia (4) aversge sceial intellijence
tausht in the course
(2) are & very peor sample of 14e A tost thet places minor empha=
vhat the student knows iz on tho time lindt i3 oulled a:
about the asubjeet 1) diagnoatic test
?3% are unfair to many atudenta 2) perfermance test
4) do nol encourage self- ) survoy test
evalunticon 4) pover tost
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15.

16,

17.

1g.

50

Which of the following would be 19, The score which is attained by

of nost value irn determining
the typlicsl behavicr of a stu~-
dent?

(1) observetion

(2) projective testing

(3) individual intelligence

tasting
(4) school achievement records 20,

Which of the following best
describes the accepted pro-
esdure in the use of the in-
telli; ;ence test results?

(1) give the I.|. to parents
and student Lf they request
it and seem serious sbout
the matter

(2) nover revasl the I.0e to

anybody
(3) reveal the I.ie. to par-
ents but not the student
(4) rovesl the intaroretation
of the I.Q. to the par-
ents or student

2.

4 raw score 1s a score that:
(1) shows a cortain percent of
achicvanont on o given

tost

(2) iz en ocstimmto of the stu-
dent's porformance on a
tost

(3) cennot be used in ¢ diatrie
bution untlil it Is changud

(4) shows the first quantitae
tive resulisa obtained in
scoring a test

Standerdized achilevanent test
rosults are noat ofton re-
portad ins

(1} stendard scorvs

(2) rew scoren

23 grade placanent scores

) quatlont ascores

3.

e

the greatest number in any group
of scores is celled the:

(1) mean

(2) median

(3) mode

(4) midscore

The point below and above which
half of ths test scores fall in
a distrimution is the:

mean

nedian

mode

ronge

Which of the following correla-
tion coefficients shows the
least amount of relatiomship?
(1) 1.00

(2) 60
(3) 25
(lb “035

The mean of a distribution iss
1} the mid-score
2} the aritlmetic aversge

23 onother name for the medisn
4)

the same as the range
The averngs score obtainsod on
e test Ir- pupils of a given
%‘ruie plecement iz a grade:
1) quotiont
(2) norm
(3) acore
(4) rank

If the primsry function of the
tost iz to help predict and
plan subsoquent school work for
the student it would be ecalled
viat kind of a toatl

(1) prognestie

(2) dimgnostic

(3%

(4

Lhower
thorapeutie
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Part II -~ Tronslstion

Listed below sre seversl test situstions which might eppesr on different
kinds of stendardized tests. (lumbers 25 to 33) On your sheet, if the
iten would most likely appesr on:

25.
6.

3.

an intelligence test, maric (1) an interest test, mari: (4)
& specisl sbility test, meri (2) & personality test, maric (5)
an achievement test, mari (3)

Aepeat baciwerds, "j=Te=b=3=2,%

A face i3z found in vhat part of ths boolk or chapter?
(4) beginning

(B) middle

(C) end

6,457 35,856,9,~= that mmber should cone next?
@7 ki1 e @e @

Tell the one you lils least ond the one you lile most:
(A) Develop new varieties of flowers

(B) Conduct advertising campaign for flerists

(C) Take teleuhone orders in a florist shop

Choose one of the following:
(‘A§ I wigh I didn®t have so many achos snd pains
(8) I wish I wouldn'™: keep chonring my mdnd

The child is given "colorud mucé™ and iz allowed to meke desirms or
pioctures, or just to enjoy nanipulating it.

Vhich word does not beolon; with theo others?
(A) epperctus

b)) foundation

G} equipment

(D) device

(C) applisnee

Find the sroa of a triangle havinr a base of 20 inchos and en alti-

tude of 12 inchoa.
Thich of tho followin: designa ls more appealing? ‘@

7

If o beginning ninth grader achievea a ;rade plreunent of 9.8 on a

mathenntics achlovenment test, it moana thate

(1) his aschievement is equivalent to the average ninth -rader whe
hags been in schoeal eight menths

(2} ﬁn a:lhiiomxent iz ali htly below averase for the tenth grade

na
(3) he should Le schievins at the 9.8 level in math
(4) voth (1) and (2) are correct
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35.

37.

39.

4Q.

92

If scores on an intellisence iest correlote .60 with success in col-
lege as neasured by zrades it neans that:
(1) the abilities necessory to cnswer the intelligence test Litems
are related to those necessary to-get college grades
(2} 60 percent of the meterisl in the test is the same s that
studied in college
(3) tiere is precticelly no relotionship between periormance on this
test and college success
(4) the test is right chout 60 porcent of ithe time in preciecting
college grades
Sus was born July 9, 1948. Uhet will her C.i. be on ilereh 24, 19562
(X} 767
(2) 7-8
(3} 7-9
(4} 8=0
The accouplisiment or cchiavenont quoticnt is defined as the ratie
of the educational gze to the nontal age. 'hich of the following
would be the ccrrect formmls for this cuotiont?
(1) LeQe S 1, (3) Aele = Zoie = lehe
Beds (4) nona of the ebove
(2) £.Qe = Eols
Ao
The I.Q. 15 ths ratic of tho ll.i. to the C.A. tines 100. If you
Imow tho Ceae tnd tho Z.0., which of the followin: formulas would
you use to find the ll.4.2

(L) e be = Qe = 100 (3) lidhe = ___Io%a
Cebo Cele = 100
(2) liebe = Colte % 10C (4) teede = Lokie & Goka :
Lol 100

in oppropriato tost is sald to lhave curriculer valddity. ihich of
the followly, teatin; situntions would be pogt lllkely to have this
characteristio?

1) a poracnality test In a plyrsies course

2) a eonposition test ln a literaturo course

3} ropalring a Lroken tool in o sheop nochanles course

4) o test of focts and Imovlodro in e hano econonics course

4 mnjor use of tootin; ilo for diagnoslis. .hich of the following teat
situstlons roprosonts the Lest example of tio lorujolin: statoment?

1) a comprohiansive achlovenent bettor- at the ond of hi;h achcol

\=) an achleveuont battery ;iven carly in the yoar

53 an intellijsence test

(%) & sarlea of testa used to deteruine a studentta ;rade

If Ji1ll scored ot the C8th percentile in Joeclal Servico on the iuder
Preforonce Tost, it would indieate that:
gl, i1l pot 86, of tlie anaswers correct
<) he has nore abllity in Scolsl Jerviee than 0. of ils nemm group
(3) enly 12, of the newmm [roup ahowed more intervat in Sceial Serw
vice tlun he did
(4) that 88 cut of 100 will co beotter than he did on this test
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Parts Iil snd IV - Internretation and Zrtracolstion

tecta are given below on five pupils earolled ir a cless of 30 ninth grad-
ers, The teat dests arc hesed on performaoncs ot the end of the first
seniester, ilecc cver the suriery cnd thon ghow to which pupll esch state~
uent best fits by oeridin: the ;upil*s mmber on the answer sheet,
(iumbers 42 through 46)

Cglif. ich, Jest Teacherts estimate of
Pucil L. Perfornance Ach, Bant in Cless
g;thz ‘.E&d. M{.—

1 86 9.1 840 €e3 20
2 99 9.7 946 9e5 1
3 132 965 968 102 12
A 138 11,8 12,3 12,0 3
5 101 10.0 10.1 0.9 4

42 The pupil who should be dolng considers.ly better in his school
achievenent.

4L3. The acc'umc:,r of the I.\.. seosas nozt doubtful in wvilch case?

blee A bright student manl:ing good use of his ability.

45. Teacher regoris mbiliiles too highly accordin: to test results.
4be Teechsr's rank noct consistent with test ocores.

The five studenis for wham tho deta aro iven below are in lindorgarten.
Those test data aro based on test perforrmence at the beslmnin: of the
second sonester. After oianinin; tho data indicate whieh pupil beast fits
ocach of tho followin; stetemenis Ly mariin; tiie number of the student on
the enswer sheot. (ilumbers /47=53)

ilede op Stanfopd Rorgontile 2pnic

=iudent Sae Binet Lopdineos 1gg
1 5=10 =4 7R
2 i St 22
3 5=10 5=5 &
4 5=8 5=b 43
s 5=6 6=10 38

Vhlsh students
47+ I1a most ready at progent ror Lflrat ;rade workt

4Se ls apparently in need o atdrulating e riences but has fairly
high apiitudel?

49+ Will probably” not be sble to Lkeey up with the aversge in the {irst
gradet

50 A4pparontily eames fron a very stimulatin: environment?
5l. Is nost characteristic of the aversge for tlis :sroup?

52, Can you prodict will have the lowest ability three yesrs from tids time!

3. I8 lesst ready for first ;rade work?
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Eypmine the data end profiles of these thres enterin; rirst graders,
end ansver questions that follow, (Mumbers 54 to 60)
Jirmy, sge 60, li.A, 7~

Sen, age 6-1, .4, 7=5

Dotty, ege 6-3, Li.i. 53

1.
2.
3.

100

BEHEHARMNQEEY

o6 BEBYE B

g0
70

Reading Reediness Abilities

Articu~
Visual Auditory ilotor lstion TLengusze P

Average
er,sszc»_eel
L :

— \

L, Jirmmmy

=

N
4

wzt Sem

§/3, Dotty

\\______/

On your ansver sheet mark
ﬁ. if the statement is most trus of /1, Jimy
e

Se
55.

56
5%
58
59.
&Q.

(4

if the statement iz most true of .'2, Sam

) L the statomont Lz mogt true of /3, Dotty
if the stotoment doas not wolidly zpply to any of the three students

Is at the jkindergarton lovel mnentally.

lonuisites best devoloped for partlelpotlon in Leginnin~ roading
experiences,

Toacher will meoat lilely provide st once activities and exarcises
to dovelon latant moter abllits.

Readiness scorva meat ocut of line with montal ability.
Should hnve imnedlste exmmlnatlon Ly ecr specianlist,

Poorly developed abilitien for first ;rade sotivitics.
Apparently veryr well adjusted sceially.
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Two yrs.
Behind One yr.
or niore
Two JrSe
" Advanced
g ©OF more (taken from
T Oneyr. | Cronbech,
n Advenced Lee J.,
H  Normal Essent
i one yro | oo of gz;holo—
E  Behtnd % Iest-
1 Two yrs.
¢ DBehind xx
or more
Averags and Retarded Superior Readers

Jenders

Ha.kinb your judgment on the basis of the information piven in the graph,
each of the following by marking: (luubers 61 to 67)
(l if the item is definitely true
(2) if the itom is probably true
(3) if the informantiom given is insufficient to noke a judrment
regarding the truth or folsity of the item
(43 if the item is probably folse
(5) if the item is dafinitely false

6l. In gensrsl, children who are good readers will be good in aritimotic.

62. If we found a studont that weas advanced in readin: we could, for
nost purposes, conclude thot ho would be good in all subjects.

63. Of the group of supericr roaders there are four who are roterded in
erithmatic.

€4e ''here is a higher rolationship botw«nn roadin: and arlitlmetic than
there 13 betweon roading and other subjects.

65. The clustor of oight studenta in tho centeor of tho [ruyh inplies that
abllity is the samo from ong subject to the next,

66. Thore are 22 students conalderod oa thls graph.

67. There is a preater rolatlonship botween reading and arithmetliec abilie
t7 amon;; superlor recders than anon; averngo or retardod roadors.

Mr. Tuttle found that hls norms did mot co high enough to interpret the
tast score of one of hls students. The last [our norms are shown bhelow
ut Sally -ot & acore of 125.

Sgore Grade goudyulent
120 12=5
115 122
110 12=0
105 1l-6
68. ilhat would the best cstimate of sally's grade eguivalent bel
i fors e
13-0 L) over 1lw5
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Sussnts record shows that she has taien two achisvenent batieries, one
at the beginning of the eighth grade snd the other in the middle of the

tenth grade.

(lumbers 69 to 75)
8th grede, Colifornis Achievenent

Tests
Grade Placement.

Reading Vocabulary 9.3
Recd. Corprehension 7.6
Total Reading 8e5
Arith, Reasoning 7.0
Arith, Pundsmentsls 9,0
“otal Aritimstic 8.2
Language €.6
Totel for Battery 8.7

€9.

70.

TLl.

There is nost disagrecmont of

the two test batteries in:

(1) ability to think quanti-
tetively

(2) kmowledge of fundsmentals

(3) voeabulary

(4) abllity to read and ine
torpret reading

If wo wore to adminlstor a
test such as the Calilornia
Test of inglish Uosage ot the
ond of the firat senester in
grade 11, what approxzinnte
graede plzcement would you
prodlot fron the proviocus

300147
(1) 10.0 (3} 12,0
(4) 13.0

(2) 11.0

vWe nlsht infer that Susan

cane from vhat type of hone

environnent?

(1) unatimslotin: and de=
Rived atmosphere

(2) o home that emplwaized
desp thuinkdin: and probe
lan solving

(3; o stimulating environment

(4) a pood home piyrsieslly,

ut with perents thet

didntt caxre about schoaling

Sxenine their results and answer the questions following.

10th grade, Iowa Tests of Ed,

Develomment
Fe tile 3core

Understanding of basic social

concepts 58
Jeckground of ncturel science 45
Correctnsess of writing 73
Quentitative thinlking 7L
Ability to interpret reading

nsterials in the nstursl

sciences L6
4bility to interpret reading

natericls in the socisl

studies 51
Ability to interpret literary

naterials 62
Genoral Vocebulary 74

Uses of sources of information 78

726

3

T

75

There i3 mozt agroecment of the
two tost betteries in:

(1) matherctics

(2) readin; conprchension

(3) sclentiric !mowledpe

(4) vocalular~

leh peneral ability szeema to
be theo stronjest? Ability to:

21% deal with apocifics

2) intoryrot and golvo prob-

@

I3

lons

roason cad understand

draw conelualons
Un the basls of theosc test re-
gults lou vell ould you cipect
suden to do in o course in hich
gsehool physiast
(1) below averase
<) averace
above zvorage
vory well

How cooa the over-all test perw
lformance of the Iowva Test con=
pore vith the irorressive Testl
(1) muech ower

g.l lower

3) about the zame

(4) higher
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Zramine the following %eble and answer questions, mumbers 76~79, on the
basis of the data alomne,

siontal Are SAenze by 3chool &

T Grede k. denze (2nd. to 9Bth.
11 8. percentils)
9 8o
7 762
5 5.6
3 LeE
1 346
76. & teacher would have her 78. &4 hizh school teacher will f£ind
greatest problen of indivie- differences between the ex-
duel differences at what trenes of the mental sges of
grade lavel? wingtalys
?1; tidrd (3; seventh @) 4 to 6 yoars (3) & to 10 years
(2) f£ifth (4 (2) 6 to & years (4)10 te 12 years
77. ihat would be your best 79. lwt would be your best estie
estinate of the ... range mate to the nearest yeer of the
in orade 672 llele renre in kindergarten?
(l§ 6.2 (3; 6.6 (l; 2 yeers (3; L years
(2 (4) 6.E (2) 3 years (4) 5 yoars

Study the curve given and anower the questions rollowing. lios. 8C to 85
1

o

e Oy

68 8 100 116
INTELLIGENCE QUQOIIZINT

132

0. 7Tho number of peaple pottin; 83. ‘o would expect that about
I.Qe"s of 140 would bo oqual 95=100 of the L. +'s would
to tho number ;ottln; I.Q.'sof: Lall bolow:
(1% 0 33 80 (1) 1co (3% 116
(2) 68 41132 (2) 110 (4
€le Tou would expect approxluctoly 84, The top I.Qe aceordin: te this
wlwt pereent of the eeple to ourve would Lot
hava I.Qe's of less thnn 500 élg 132 Jg 150
(l% o5 (3¢ 5. 2) 40 gi.‘. imposaible
Q) (4) 1Q: to tell
6. According to tids ourve ulileh 85. Qhe greatest muuber of people

ia the most commion soore
axon; the following?

m 84 (Jg.

(2} 13@ (4) 112

would fall in whleh of the
folloving I.{. rangest

H 6B=84 EJ 100-11¢

) B4=92 &) 116 and above
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The following test scores are availsble on Tom, & senior in high school,
Fron these date answer the questions that follow. (lumbers €6 to GE)

Ternen-clloncr Test of ilentel Ability - Age 15; Z.Q0. 143
Huder Preference Record - Siznificsntly high Definitely low

Copmutational Socisl Science
Scientific Clerical
Literary
lieston Personel Adjustment Inventory - Senior llorms

Anglyticsl Thinlking 96

Hone Satisfection 70

Znotional Stability 60

Socisbility g

Confidence 12

FPersonal Relations 6

86, Touts ability is best described as:
(1) above average
(2) superior
(3) very superior
(4) high enius

57. ZTon's scores indicate tant he would be best suited for:
(1) rescarch
(2) medicine
23. teachin:
(4] law

88. Tom's score patterns indicate & noed tos
(1) widen his scope of interest
() sac o nsychiatrist
(3) sot & dofinite poal
(4) improve his socirbility

ire 3nlth gave a blalogy test in his class, a typlcel sophomore sroup.
ile drew a curve showin; the digtri'mtior of the test scores. 2efer to
this curve to answer quoutlons mumbors T to 9l.

Huzmber
of
Studonts

Bleology Toat Gradeas

€9. ‘o would expect to find that the test nacorea indlented:
1) about the same number of hijh and low srades
2) more high than low prades
] nore low then high grades
(4] moat of the :rades arcund the aversge

90+ lhen ilre Smlth assizned srades, he would likely have:
(1) nore 4ts than Fhs
(:2% mere D's than C's
(3) more G's than B's

(4) more C'z than D's plus O'a
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91.

o)

The best gusss we could make about ir, Snith's students with regard
to tims the students studied for the test is:

(lg they all studied for the test

(2) some studied and sone didn't but most of them did

(3; neny studied and nsny didn't study

(4) the aversge student studied pretty hard

Study the curves givern and answer the questions following. (Numbers 92

to 95)
L
Lumber A
of r
Students 3
Av. J Av.
Intellirence Scores Achieveneont 3Scores

92.

23.

%o

95

Curve ;1 snous the distribution of 1.i(."'s in a class
Curve /72 shows the distribution of totel achieveront test scores
in the sane class

The class, as & ;Toup, appears to be:

(1)} underschievers

(2) overachievers

2}} echievin; in line wvith their ability

4) &t Ls impossi.le to deternuine thelr rate of nc.iievoment
4 studont in this cless vho hnd an averszs I.G. would probably
havas

\‘1% everags achiovement

(2} sligutly above aversge anchievonont

(3} hizh achievesiont

(4) sli;htly below averaZo aciilevencnt

Tho ran o of intelli ;onco test ascorus as canpared to tho renze of
achilovonont teat scoross

(1) tonda to be greater

(2) tonds to Lo leas

(3) ean't toll from the data given

(4) tonda to be aboul the same

4 beat ueag with regard Lo the students of this clnss would be
that they are:
- havin; too many wasi nmonta

not motivated to do acheol werk

dolng about vhat wo would espect

havin: too mich sovial activity

NS
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APPEIDIX D

May 23, 1957

Dear Student:

Puring the fall semester while you were enrclled in Educational
Psychology 62, same of your instructors started a research project which
we think will help us improve the teaching of the unit on tests and
measurements in this course. IYou were given & test over this unit as a
pretest and es & final after completing e urit. Ue would like for you
to take this test once more--four months after the course--to help us
find ths things you remeiber best from this unit.

We reslize that you are very busy right now, so we ere teking this
means of letting you teke the examinstion at your own comvenience.
Please complete the enclosed examinatlion using the enswer sheet pro-
vided end return both the test and the answer sheot in the enclosed self-
addressed envelope.

Ue sincerely sppreclate your cooperation.
Thanik you,

Charles Q. Neidt
Clwirwn, Departnent of
sducational Psychiology
and ieasuronents

Cllitkat
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\FFITTL B 01

Frequencies of Urong~-Right-Wrong and VWrong-Right-Right
Responses to Zech Iten on the Successive

Administretions of the Tests

Urong- lirong- Urong~ Wrong- Urong- lirong-
Item Risht~ Aight- LY€M Right- Right-  LYOM Right- Aight-
Jo. uromg Bight Yo. uromg Right §o. urong Right

1 16 20 36 28 17 71 23 22
2 8 8 37 15 30 72 20 32
3 17 2, 38 30 30 73 24, 30
4 3 15 39 1/ 30 74 26 1
5 14 36 40 19 27 75 29 34
6 7 33 41 12 31 76 23 3
7 15 10 42 3 31 7 12 20
8 15 24, 43 20 27 78 16 25
9 14 28 4y 5 29 79 22 24
10 11 38 45 16 20 80 3 13
11 19 29 L6 33 23 218 16 23
12 19 40 7 3 20 82 1 25
13 18 20 48 28 34 83 23 35
14 26 k14 49 2 20 &4, 10 18
15 1 17 50 14 7 85 5 20
16 10 23 51 9 26 86 37 23
17 11 26 52 3 26 87 4 16
18 15 34 53 3 15 88 7 28
19 57 62 54, 7 22 89 13 3
20 2€ 54 55 4 25 90 26 23
22 18 18 56 9 12 9 17 32
22 32 L, 57 19 27 92 L4 2
23 11 20 58 15 é 93 15 28
24 23 15 59 4 19 9% 15 17
25 12 32 60 24 12 95 12 33
26 17 25 61 1 2

a7 5 37 62 29 26

26 7 20 63 26 3

29 2 16 4 18 28

30 18 17 é5 15 13

3l Elininated ¢ 14 11

32 12 2L &7 25 15

33 7 3 68 18 27

34 3 0 60 32 17

35 Zliminated 70 36 21
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Frequencies of Wrong-Right~/rong and Wrong-Right-Right
Responses to Each Item on the Successive Administrations
of the Tests With Chence Occurrence Subtracted

Ttem W¥ong~ Yrong- Them Wrong- Vrong- Ttem Urong- UUrong=-
No. Right~ Right- No. Right- Right~ Yo. Right~ Righte
Urong Right _Hrong Right Wrong Right
1 —— 12 36 4 9 7L — 13
2 — — 37 — 22 72 — 24,
3 - 16 38 6 22 73 — 22
4 - 7 39 - 22 74, 2 6
5 @ — 28 pn - 19 75 5 26
é — 25 41 — 23 76 — 23
7 - 2 42 - 25 Vi — 12
8 — 16 43 - 2a 78 — 17
Ed - 20 4, — 23 79 _— 16
10 — 30 45 - 1 80 - 5
| —— 23 ’ 11 17 g1 — 15
12 — 32 41 — 1 82 — 17
13 — 12 LE 6 28 83 — 27
14 2 29 42 — 1 &4 —— 10
15 —_— 9 50 - 1 85 — 12
N 15 51 - 20 €6 13 15
17 — 8 52 — 20 87 ——— 8
18 — 26 53 - 9 3 - 20
19 33 54 54, — 14 89 — 23
20 b 46 55 -_— 17 90 — 15
a - 10 56 — 4 9 — 24,
2 8 36 57 —-— 19 92 — 23
23 - 12 56 - — 923 - 20
24 - 7 59 - 11 9% -— 9
5 —-— " 26 60 —— 4 95 -— 25
26 - 19 6L -— 18
27 — 3 62 7 20
28 - 14 63 4 25
29 - 10 64 - 22
30 - 11 65 —— 7
3 Slinminatod 66 -— 5
32 - 15 67 3 9
33 - - 66 —— 19
34 — - &9 8 9
35 Elinineted 70 12 13

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



