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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 certezinly encble the teacher to
Dunction nore effectively in puldin: the leerning 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 Le inforred from leasured attoeinment of asnother
objoctive. the practlces of dellinin: caeh educational -eal, velidating
ovrluation devleos agrlnat definud 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 measure 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 ¢ anxi conprehension
nrovebly include Lle lerpest sonorel cless:c of intellecturl activities
enphasized in sclools cnd colle 03,.(6389) For tils reason theuze two
wajor catogorlies were usclected ror tils swudy. Tue czte ory or lkrovledse
inciudes recogniticn wnd rocall ol anccilics, ways il acans of dealliy:
witlt spocilics, ond koo lod o of unlversals end abstractions. Teost iltens
dosl nod to Loecsur these c:bv orlos siwnl o Lo very slidlar and, theore-
dorey wll loowled o Ltoms wess derined og Lein, im o sln le cato orve
Whe ocoprolwnalon Lovel lacludos Luonw dosi nod Lo .weesure 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 .ort of uhe otudy consicted of tho use of the tests
to detsrmine the deprec teo wvitle. tian sepurotely evulurted abllities werse
rotained. l'or this _ur.ose the tesis werec vdoinistered at three tines:
es & pretost al the be innin; or iiu: cowrze, o 0zt test rs .ert ol the
Iincl exanination ond ejeln co o rotontion test eo.roxzirwtely four uonths
later. lio dilfleroncea belweun Lo J0ts o. scor.s were then e:anned to
eocortein Win do reov of ne.twnong, ol eoch ol thesc coursde oulcoules.

.

Je soview oX debeled jegoapch

1. Analguctlongl 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 od osjuctives hos beon effectively stressed in the
writ.ng of Poters (2G:l.l) wio shwou.d thet fow tests were velidated
egalnst educationsl olLjictives and sy rested timt iloy should be derived
on t.is Lesis. Jorden else enpussized tids seint or view (20:5), and
stressed tug necesaily thiv tie oufectives ol elucution be clearly de~
finod or wla: the wyiruuriate .wocwiing 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 tnd e Yo off wohnvior to bo wxmdnod Ls ledt Yo tho Judp=
nent ol an lpovarleonced lucy 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 stcteonwnt of objoctives chould be in tomms of be-
heviorel chenie.

Flenacen (11) proyosed thut e “uethod of rationales™ be employed for
the mur.oce of clecr and roeice coiinitions of whet is <o be nsasured.
“ho mothod bejins with a 1ist ou behiaviors to bo nminled or predicted,
“he dovelo mont of these rationslos conslsts of three jeris.

1) loserijtlon of uohcvier

2)  Arnalyods of behavior

3) lormadatlon 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.
lie sugrested thot stes thres is the inventory step. Various elenents are
listed that cre a part of ecclii objective &nd meening is given to each
elemont by definin; it in terms of student beohuvior,

Inech attention has buon iven in the Lit:rature to the listing and
cata-orizaticn of the wrocc emorcl outeonss or the educative Jrocess.
(e14) iiost frecuent auom tho outecnes listed ere such typos as skills,
Imowled;®s, concopis, undorstandin s, zpp-iecations, attitudes, interests
and adjustmonta.(168168) (14:16)

In contrast to nlans Lnvolvin:: broad poneral classificntions, other
plana have beoen prososad which require more socoeciric definltion of ob-
Jectives, The roport, "A Dusign ror Geonorel Zduertlon™(2:3l), illustrated
how the objoetivos Ln vurdous Liuvlds can be elmasiti:d Into lirve 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 6ply prin-

cisles that are tauzht in biolosicel sclence to concrete

biolo;icel prouloms tlzt arise in everyday life - hence to be

able to carry on proulemesolvin; activities in ti:is field.

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

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

broad end nmature intorests es the, rclote to bioclo;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 cro such hecdlnr:s as muiritlion of humen organ-
lona, digeatlon, clroulation, mspireticn end reproducticn, <vhe course
i, then vluwvod oo devolopln: vuricu. sorts of bLelsviir In rolntion teo
those aspects or contont.

The "iczonary 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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100 lneliedllm

el J0. el .Snsion

ZeL0 L. i-.c.- wlon

400 winl;sic

5600 Smilesis

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

Wieroas tho roruseln: litorsiure sertzin: to Lo jenerzl nrocess of
osteblioliln; oujucllve., ovtheors ol other mnllcctions stress tie inorteonce
of cloarly gpociiyir: the tye of oujoctives wuin: :weoured. wylor (1136)
aas gtudled tho rolotlonall o botwoon Lho roeall of InJomatlon on tosts,
tiw apalicntlon of rinclplos snd thio ablillly to Craw infeorunccs. “heoase
tiree %-pos of teots wers addndsboiwmd to slidtoon Ciflorent 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 yisclded an avurage correlcticn of .66. He
slsc studied tihe e:ttent of differcaticl necsuznent Uy the metiod of iten
discrinination.

The aasurption unlierlyin: tils srocedurc wma tiet an iten desipned
to dicerininate betwesen studenis of aic! and low abllity cn one tast
would do 3o beost when Lts own lost totel was used as the eritericn rather
Lthan tho total of o tost dasiinsd to measure anothor cbjective, iHo found,
ualn, tidas molhod, tict the averu;c of oll corrulc .ivas witidn the tluree
suwjeel Latlor arcas was 07 and Lie avors e anon- tie three divisions
was ofb. Lula difforonce is slatlotlenlly sionliicont and meosns that
tuoro 13 relotlivel) mreater hiono_ onloty of tehovior wliidn 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. Jrown (L0:3Q), in the area of Lome ecenardes, reported
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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. IXesulting 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 achifeveriont of another. Rermers
has expressed tl:ds .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 porticulur abjoctive cannot be inferred f{rom messured ate

toinnent of anothor objective.'

Thouch a large number of retention studioes for nany different acheol
subJecta Lave 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.

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



11
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, approxinectely one~hslf of the materisl re-
ported correctly on the Juns finzl 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 corrolztions between the June and October scores tfor
fiftoon subjocts in zoolo 7, tuenty=sis in poyciolery ond olht =ei ht
in chamistrye. “The rosultln: corrol:tions woro o706, 4L2 tnd W34, T08=
poctivelys o ourpests thet the higher correlation 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 percentsze wes thirty-seven, for
six months thirty-four, cnd for nins sionths 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 Lurdeh (9) showod a Llzheor desreo of permnonence
of loarnlnge "wo finel eiarlnatlong constructod Ly tie 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 severel types of eranina~
tion exercises at tho close of ths cource and ajcin fiitecon months later.
Five types of perlorionce wore nocsuraod. Liese weres nming aninal
structures pletured; identiiyin; technicel terus; reenllin,; factual ine
formation; epplying nrinci.les to now situctions; and interpreting new
experliwunis. -ovonty-sevan perconl o Ul , wins nade during the course
in tho abilily to nomo enfarl structures wea lost in tho Sifteon-month
poriod followin,. .or the abilities to idoutll, tochinical torts and re—
call ln.onwtiion, appro:lmately ocne-lourth ol the -aln nado vwas loat.

Yhe abllity to epply zooleo Lol princijylus to now siltucticos 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 studenis as a pretest, sgein nine months later
at the end or the course and o tiird tine one yecr siter completionm of
the course. 7The retention rosults were rsported 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 ani cbout seventy-ane per-
cent for symbals, formlas, valonco and balzneln: ecuations. Irutchey
oconcludod that rotention was [reatost in tlo nore onerrl 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. liard felt that the finde
ings of this study stronply sugpsest that ability to snply principles and
to explain phenomens, and problent solving procedures, are retained over

e long pericd with slizht loss. e 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;;osted Ly 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 eduecative experiences are noct olflclent
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 studied con bs much more clearly
and universally fdontiried, s task that has hereto:ors beem 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 administered as a triel test to a group of
educational psychology students who lad comploted unitas on tests end
neesurerients, '‘ho tests wero then ratlned end used as instruments to
study the retentlon oi the cbove mentlonoed abilitles. fthe reflined test
was ~lven as a pmtoat.l, a toat at the completion of the course and a re=-

test approxinmately 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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