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EircoDUcnoir 

JL. 3tatenant of Problen

Tyler stated: w.*.the organization of courses and the development of 
eliminations should center about those objectives having tiore permanent 
values (351203)^ Of major concern to the classroom teacher is the need 
for accurate evidence concerning the degree of permanency of each instruc­
tional objective* 3uch information i/ould certainly enable the teacher to 
function nore effectively in guiding the looming activities of students.

The relative parmnoncy of different types of learning has often 
been overlooked. Frequently it has boon assumed that the results of the 
usual Instructional procedures ora of lasting value and that the attain­
ment of one objective can be inferred from measured attainment of another 
objootlvo* The practices of defining oach educational pool, validating 
evaluation devices ageInst c'ofinjd aims, and studying the attainment of 
each one of these aims to determine its degree of portir.no ncy are clearly 
needs in our instructional programs*

The purpose of this study vaa to neaaure retention of different 
oouroo outcomes in a beginning course in educational psychology* Tho 
outcomes 0:jr.lined included knowledge and Lho intellectual sl:illa and abili­
ties specified as -translation, interpretation end extrapolation* Those 
objectives ‘..ore dcfinad by tho "Tamonony of Educational Cbj0ctivaa"■ (6)>

1* The number which appears first in tho parenthesis refers to a 
title in the list of references* The number following the colon indi­
cates the paces on which the citation api>enra*
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2
and are eicplainod briefly in the follaring paragraph. The subject natter 
content studied ’..as delimited to one area, tests and neosurenents, to 
permit more intensive and uniform sampling of the different course out­
comes, The samples of responses to the test situations were token from 
the Education 62 classes at the University of Nebraska. (Education 62, 
Hunan behavior and Development, is the second of ti/o courses in education­
al psychology taken by teacher trainees.) Follow up testing was done ap- 
pro:dnately a semester later in tho teacher training sequence.

According to the Taxonomy of Objectives, sin major hierarchial 
levels of educational objectives are defined in the cognitive domain.
Of these sis: the first two, spocifiod as knoulod,_;c and comprehension 
probably include -he largest gono.’cl classes of intellectual activities 
emphasised in schools end collo os.(6:69) For this reason these two 
major categories were selected for tmis sway. The category of knowledge 
includes recognition unu recall of spociflcs, woyo and moans of dealing 
with spocifiao, and lcno’lod.o of univorsals and abstractions. Tost items 
designed to uor.suri those ct. to^orioj a juju to bo vui*y similar and, there— 
foru, nil knowledge itotw. uoru defined as be in,;; in u. single category.
The comprehension lovol .Lucludjs ibnw uacl ,r»uii to measuro tho ability to 
translate law./led..,a fr .; uno for-’, to another, -o intorpr-'t data and to 
untrapol.1: t.j from data,. itmj c.osl ;n-.‘d to mocauro -ho sub-catu .oriaa on 
tho coi.ip.aohoj.'.sion lovol were rouped aa .-operate toots. A moro conploLe 
dasari, tion of ikaso bohaviora. objectives us c.ofinod in -the Taxonomy ia 
;ivoa in Chapter II in connection adth the trial tost construction.

The first task undortskon in this study was tho construction and 
validation of tho tests to be used to measure the .esirod outcomes. These 
tests were constructed and analysed bath in tried and final test form
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3
using the following criteria;

1. -lie relabicnsii... ox’ onch. teat iteu to euvlicitly defined 
obj actives.

2. The contribution of individual itens to the effectiveness 
of its respective test.

3. The degree to which the separate tests aeasure the desired 
behavioral functions.

A. The degree to which tlie instruaont satisfies conditions 
of empirical validity and rolf:bi.J.ity.

Tho second anjor part of pIio study consisted of tho use of the tests 
to determine the degree to which tlao separately evaluated abilities were 
retained, i’or this purpose the tea ̂s uero cdainistorod. at three tines t 
as a pretest at the beginning of tho course, a .-ost tost co part of the 
final e:nainaticn and again :.a a rotontxon tost ap^roniaataly four aonths 
latex'• The diffox'oncea between tho sets o. acarsa were then enoslaod to 
ascertain tho decree of pertinency of each of those course outao.uaa.

d. AoxUw sj; holr,t..-d hoaearch

1 .  I f iabructlonal Objective s

Ihuuainatlon of the „i.it:ri fui'vj clo:.riy points out tho nood for euro— 
ful plannin, raw foruul. Lien of o'>joc tivoa in Lhu cona'truc tion of aohiavo- 
xjunt tosts. A austsnry of stops suggested by Tylox* oryhnalsos this point. 
Tho stops 01*0 OB followst (-At5}

1} i'oranlation of course objectives
d) Li'jfluiti.cn of each objective in terns of student bolinvior
Si Collection of situations in which students will reveal 

presence or absence of each behavior
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Ct Presentation of situations to the students
5) lvalue, tier. of students* reaction in light of each 

objective
6) Detonoinr.tion of objectivity of evaluation
7) Improvement of objectivity idien necessary
2) Deteminntion of reliability
9) Luprovanont of reliability alien necessary
10) Leveloraient of ixirc practical methods of noasuro-

nent when necessary
Ihe importance of osjactives has been effectively stressed in the 

writing of fetors (26:111) who shov-d that feu toots were validated 
against educational objectives and suitestod tlin t they should be derived 
on tois basis. Jordan also emphasised this point of view (20:5), nnd 
stressed the necessity thaf the objectives of oducation be clearly de­
fined ox* else the appropriate neaom’iag instruments cannot be constructed* 
Other writers such as _.ean (1:17), rnc; Vaughn (..̂ :160) liave stressed the 
basic ii.iportaJ3.co of daiineatod ojjectlves*

Vaughn stated i,hr. t too of Lon a test outline is confined to subject 
..*atL<u* r.loao end tho typo of behavior to bo ojentdnod is left, to too Juclg- 
nont of an inorc per loncwd luvi writur. lie ixu.Ucr.tod th t r. tost outline 
cun bo usod to show cl ji rip i.ot only what different crons of subject 
:a»t uor cr*j to be cov r'd. but rise toe typos of bolu vior tc bo oiicitod 
witii x*>.sp«jct to j.* ah c.roa* iCa u .ora (..6:.J7) concurred iritii tlda point of
o.oph;: • is end atot-rdi that tho d.la tinction betvoou general and. specific 
o', joeLives should bo ruvd ■ to facilitate tho oo*. vx’ohonaion of objjo Lives* 
ho Hirthor pohitod oUu Liu t objoctivua should bo cto.tnd in toms of ob— 
aorvnbla dumbos in pupil behavior* Lihcwisu, Tyler (fitjO) enp.iiasised 
too L> tho moot useful form for a to ting objectives is to empress thou in
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5
terns which identify both the line of behavior to be developed in the 
student end the content trea of life in x/hich this behavior is to operate. 
He stated that clearly formic.tod objectives included both the behavioral 
aspect end the content aspect. Tyler pointed out that objectives ore 
often stated in terns of things which the instructor is to do, lists of 
topics, concepts, generalizations, or other elenents of content to be 
dealt with, or a3 generalized patterns of behavior which failed to indi­
cate more specifically the area of life or the content to which the be­
havior applied. He further stated that since the real purpose of educa­
tion is to bring cbouu changes in tho students' pattern of behavior, it 
becomes clear that the at; tenant of objectives should be in terns of be­
havioral change.

Flanagan (11) proposed that a '*nethod of rationales" be employed for 
the purpose of clear and procisc definitions of what is to bo measured.
Tho method begins with a list of behaviors to bo sampled or predicted.
The development of these rationales consists of throe parts, 

l) L'oseriptlon of behavior
l) Ar.uly.ils of bohovior 
’j) Formulation of item specifications 

i'oaorlption of behavior involves tho definition, dolinito tion and illus­
tration of the vrrioV and scope of the actions included, .Jinlyola of 
behavior inaludcs clarify in,: it with reaped to other behaviors and mat­
in: inferences r.bout its nature, culminating in tho formulati:n of one 
or more hypotheses ragciVirg iws general!ty and predictability* Formu­
lation of item. spacifier tion carries the procedure on to describing a 
specific typo of item which, it appears, should provide a valid as time— 
uion of tho specified behavior*
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6
Ilicheels (25*92) also emphasized the importance of the behavioral 

aspect of objectives. He proposed four steps to follow in setting forth 
the test objectives. The steps are:

1) List tho major objectives for which appraisal is desired.
2) Ucanlne the course content for additional objectives.
3) Analyze and define each objective in terns of expected

student outcomes.
£,) Lstablish a table of specifications for the tests.

He suggested that step three is the Inventor-/ step. Various elements are
listed that are a part of each objective and meaning is given to each
element by defining it in terms of student behavior.

iluch attention has boon given in the literature to the listing and 
categorization of the orot c. ganorcl outcomes of the educative process. 
(2:L4) iiost frequent among the outcomes listed are such typos as skills, 
knowledges, concepts, understandings, applications, attitudes, interests 
and adjustments. (16:160) (14:16)

In contrast to plans involving broad general classifications, other 
plans: have been proposed which require more specific definition of ob­
jectives. The report, '‘A By sign for General iduca tion'* (2:31), illustrated 
how tho objectives in various fluids can ba clwssifi.d into Lhrue basic 
categories: 1) Iciovlodgo end understanding, 2) skills and abilities,
and 3) attitudes and. appreciations. The authors of Liiis report assorted 
that the thr a basic cate .orios could be used e.s sub* ivisions for more 
general educeticnol outcomes. The objectives for general ecucrtion arc 
organised under ton broad outcomes and in turn those are defined more 
specifically* under the above listed cate arias. Approtduuatoly two hundred 
sub-objectives presented ere useful in defining more specificelly subject 
matter content end bahaviara. involved in general education.
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Tyler illustrated the uue of a two diners ioncl cimrt in stating ob­
jectives for e course (33s32} in biological science* One dinensicn of the 
chart defines the content aspect of the objectives, the other the behavior­
al* There are soton types of behaviors specified in the biological science 
course usad as an illustration. Tyler describes these as follovs:

"Tbs first type of behavior is to develop understanding 
of inportant facts and principles* Tho second type is to de­
velop familiarity with dependable sources of information...
The third tpye of behavior is to develop ability to interpret 
dz*z - that is, to drav reasonable ,;eneralizntlons from the 
kinds of scientific data likely to arise in tl.is field. The 
fourth type of behavior is to develop ability to apply prin­
ciples that are taught in biological science to concrete 
biological problems that arise in everyday life - hence to be 
able to carry on problem-solving activities in this field.
The fifth type of behavior is to develop tho ability to study 
and report the results of stud;'-. Tho sixth is to develop 
brood and nature intorusts as the;- relate to biological 
science, and the seventh is to develop social rather than 
selfish attitudes in this area.*'

The chart also includes a statement of tho content aspects of the activi­
ties* Examples of these are such heading a as nutrition of human organ­
isms, digestion, circulation, respiration and reproduction. The course 
1j then viuvod as developing various sorts of behnviur in relation to 
these aspects of content.

The "Taxonomy of hducrtionnl Objectives" includes the most careful 
definitions of objectives yet made* (6) Ovor sovoral yours a group of 
college end university extuxinuro attacked the problem of creating a con— 
prehonsi/e classifioa tion of educational objaativos* (6*4) Several uses 
are proposed for such a classification. The device is intonded to facili­
tate cojumunicr. tion among tcr.oharo and examiners, provide a fremavork upon 
which to plan learning experiences and propcro ovcluc tion doviaca as well 
as to servo other useful educational needs. The efforts of this project 
resulted, in tlxe , ublicetion of a Handbook ,1, wixioh consists of a detailed
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The authors conceive oi' those classes as representing a yonerol 
Iiiararchial ortlor. The bo! vicra of cno class arc liholy to m l z e  use of 
and be built on behaviors found in the preceding clasocc. finco orrtcixsive 
use i/as undo of the Taronany in tka present study it vill bo described in 
Creator detail in Chapter II.

Uhoroas tho forupoin,; literature portc-ins to the yanoral process of 
ootablioliliv; oujuotivas, authors of other publications stress tha inportcnce 
of dearly spociiyiu,.: thu typo of objoctivos boiny iiacsurod. Tylor (hl*6) 
lias studied tho relational.!, a botx/aon tho recall of inforvn tion on tests, 
tlie application of principles and tho nbiLlty to dmu inloroncas. Those 
tisroe typos of toots uers ads Inis lu rod to a is Aeon different ooiloje classes 
in olovon difforont- subject uattor aroas. The avoroyo nuiibor of studonto 
in t2io cl as s 03 vr.a 117 and rauyod from ti/u:vty-tvo to Tho result-
iny correlations soti/ocn ruccll and application i :od fron *J1 to
•51 and ueru contorod about *15 • bovrolntiens betvraon ilio rocoll and 
inference Ilona rsuiyuu iron .17 to *60, avoroyiay about Tho ability
to apply principlus niv. to draw inf or unco a yielded an avomyo correlation 
of *4.0, r nay in; froti *jf to *5.1* Tyler aonaludod tliat students did not
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9
develop corresponding degrees of achievement in nere recall and in 
achievement in such higher nental processes such as the application of 
principles an. the ability to drew inferences.

The results of hcConnell’s study (24:78) at the University of 
Minnesota agree with wha work done by Tyler. llcCcnaell dealt with tests 
in three sueject natter divisions and achievement of three kinds of ob­
jectives; namely, knowledge of vocabulary, knowledge of facts and prin­
ciples and ability to apply facts and principles. His analysis by the 
method of intercorrolation yielded an average correlation of *66. He 
also studied the extent of differential r.icc.su-'oment by the method of item 
discrimination.

The assumption underlying this procoduro was that on item designed 
to discriminate between stud an :s of high and low ability cn one test 
would do 30 best when its ovr. tost total was used as the criterion rather 
than tho total of a tost designed to measure another objective. Ho found, 
using this method, that tiw average of all aorrolc tlons witldn the throe 
suujoot matter areas was .17 and the average among the three divisions 
was *16. Tils dlfforouco is statistically siguificont and morns that 
'there Is relatively greater Uomo^onioty of bolirvior within objaetlvoa 
titan among obj active groupings.

Other similar atuiioa have resulted in comparable findings. Lodcll 
(5) using a an .tlo of 314 pupils in ninth grade general scienco found a
corrolittion of .65 between performance on itana requiring students to re­
call and to infer from acionco principles» Johnson (19) reported slightly 
higher coofficiauta, averaging about »C5> botweon knowledge of fact and 
principles and tho ability to apply lie:; to now situatii.ua in college
science courses, brown (dCtjC), in the area of Uaac economics, reported
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10
that the correlations between a knowledge of scientific principles of 
cookery and the quality of food cooked or ability of people to manage 
their work was less than *50. iiorrocks {1C) studied the relationship of 
knowledge of facts and principles and the ability to apply then, in the 
area of adolescent development. lie utilized a criterion test of know­
ledge and three case study test3 of application in testing three hundred 
upper classmen end graduate students. Each of the case study tests dealt 
with a different problem. The problems were in the social, academic and 
emotional areas, Resulting correlations between the criterion test and 
each of the case studies were •/>£, .41 and .26, respectively.

From the foregoing studios it is apparent that achievement of one 
objective cannot bo inferred from the achievement of another. Renners 
has expressed this point when he concluded: (28:pi)

"'...the educator must dearly define each objective in 
tarns, of the measure of its attainment. The attainment of 
a particular objective cannot be inferred from measured at­
tainment of another objective *l,;

2. figfcfftifalV
Though a largo number of retention studios for many different school 

subjects, have boon re period, few have dor It directly with tho problem of 
mailsurlng the relative pormanenay of different kinds of course outcomes. 
In general, the studios show that forgetting proceeds rapidly at first 
and then more slowly, iiuch of what is shown by the usual final examina­
tion at tho end of a colloga course is forgotten within four to sir 
months. (2*7:344} Permanency of some outoomas seems to be, however, much 
greater than others. The first feu studies will indicate the general 
nature of retention in college oourses. The latter studies will treat 
the problem of differential permanency of instructional objectives.
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IX
A study of the retention of information learned in college courses 

uas reported by Greone. (15*262) lie tent ion of information demonstrated 
on the final examinations was studied in zoology, psychology, and physi­
ological chemistry at intervals ranging from four to twenty months. The 
content of the final examination placed emphasis upon the recognition, and 
recall of specific informs tion rather than problem solving or logical 
organization of material. The final examination, which was given in 
June, was roadministered to thirteen students in zoology, twenty-sir in 
psychology and eighty-eight in che. is try during the following October. 
Allowing for initial learning, approximately one-half of the material re­
ported correctly on the Juno final was lost in tho four-month period.
The porportion of the final anamination scores which was retained eight 
months later average'.-, roughly one-quarter for zoology and one-fifth for 
psychology, and at the end of twenty months tills averaged from one-tenth 
to ono-flfth. Che..! a try was not studied boyond the four-month period. 
Greone clso. roportod correlations between the Juno and October scores for 
fifteen subjects in zoology, twenty-sir: in psychology end oighty-eight 
in chemistry. Tho resulting oorrola tions wero .706, .412 end .434., res­
pectively. He suggests that the higher correlation in zoology may bo at­
tributed to tlie fact that it was a laboratory course and nay have resulted 
in more consistent retention than a lecture course.

Uotson (40) studied tho permanence of material learned in a required 
introductory psychology oourso. One hundred college students were tested 
by typical examination questions for immediate recognition and recall and 
then, having been divide . into aim highly comparable subgroups ranging in 
size from ten to thirty-three, were tested far delayed retention after 
intervals of two, four, six, eight, ten, eighteen, twenty, twenty-two,

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

 
 
 
 

 
 
 

PREVIE
W



thirty, thirty-two, thirty-four, forty-two, forty-four, forty-six, fifty- 
four, fifty-six and fifty-eight months. hach subgroup was tested for 
three delay periods, a test of different type being used for each inter­
val. iatson concluded that although forgetting increased with tine, the 
point of complete forgetting ’./as not reached even after fifty-eight months. 
Different results were obtained for recognition and recoil type items. 
After a delay of two end ono-half months he reported that ninety-seven 
percent retontion occurred on the recognition scoresf oftor a period of 
twelve months eighty-four percent occurred, tho material learned that 
required recall in the teat situations yielded much lo'./er percentages.
For --he two and one-half month tela;’ the percentage was tidrty-seven, for 
six months thirty-four, and for nine months thirty-thrue percent. In 
general, the recognition curves decreased gradually and progressively 
and 'the recall curves decrees-d abruptly and progressively throughout 
the delay ported.

A study of retention of knowledge acquired in a course in general 
psychology i’©ported by burioh (9} shovod a 11 glior degree of permanence 
of learning• '.wo- final examinations constructor. by the Lopc.rtr.wnt of 
Psychology at the University of .lima so to. were used separately to study 
retention over periods of si/: and nine months, fho one anamination con­
sisting of single choice, analogy, wrong word and occiplotion typo itons 
waa given at tho completion of c psychology aourso end again nina months 
later to ninety-nina students• the oihor sillier tost contained no com­
pletion items but did inaluda matching items and was given as a retest to 
aigkty-tkrao individuals six months later. The tests apparently measured 
largely factual information tut tils cannot be determined from the report, 
the moan score nine months after aouree completion was approximately
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seventy-five percent of the seen ct tlie closo of the course. On the other 
retest after the six-mouth. period, the neon score was ninety percent of 
•che neon at the close of the course. Zurich concluded that retests In 
psychology show that students retain a substantial amount of the measured 
knowledge six and nine months after they have taken the course.

The following studies will review findings where attempts have been 
made to identify separately the permanency of different types of course 
outcases.

Tyler (35; studied the scores of eighty-two typical students in a 
course in elementary zoology who had been givon several typos of oxanina- 
tion exercises at tho close of tho course end again fiftcon months later, 
i'lvo types of performance wore measured. hhuso wore: naming n-rArmt 
structures pictured; identifying technical terms; recalliiy, factual in­
formation; applying ..rlr.cL.las to now situations; and interpreting new 
experlrwata» ;Qvaaty-aQven percent of tho gains made during, the course 
in tho ability to nano animal structures was lost in tho flfteen-aonth 
period following* for 'tho abilities to identify to clinical terms and re­
call in_or.utian, approximately ono-fourth of tho gain mado waa lost.
The ability to apply soolo-,iool principles to now oltueticno or to inter** 
prut data fron oirporinont j allowed no loaa over tlio fiftoon-cioath rotontioa 
period over, though thcao atudonta had tahon no other aourao in zoology 
during thia tino.

An axporinont ly fort (41}, also in zoology, yielded similar rosuits, 
doporatoly measured courae objootivoa woro studied over a period of three 
years* The ability to apply principles and to interpret now exporinoata. 
donoaatratod in thru a years a porce.utcga increase, fifty—eight and nine— 
toon par cent, respectively, over tho students*' perfomanes at tho end of'
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the course. There was a loss In the sain, nade during the course of over 
fifty percent In ability to remember tenoinology, functions of structures 
end main ideas. Over eighty percent loss occurred in associating nenes 
with structures. Tert*s study showed that retention was greatest in areas 
involving application end interpretation end least in areas involving in­
formational objectives.

Five different objectives in high school chemistry were chosen by 
Frutchey (12) to be studied. Those objectives were: selection of factsj 
application of principles; terminology; symbols, fornulns> valence and 
balancing equations. Toate measuring these objectives were given to an 
average of eighty-throe students as a pretest, again nine months Inter 
at the end of the course and a third time ono year after completion of 
the course. The retention results were reported in terns of the percent 
of gain nade in the course that was retained. For selection of facts 
eighty-four percent was retained, ninety-two percent for application of 
principles, sixty-six percent for terminology and about, seventy-one per­
cent for symbols, formulas, valence and balancing aquations. Frutchey 
concluded that retention was greatest in tho more general typos of be­
havior.

Differential retention was also reported by Tyler in ninth grade 
general science.(30) Sixty-eight pupils were givon the ituch-tfopcnoo teat, 
largely a measure of information, a multiple-choice explanation test, 
a toot requiring students to goneraliso from given facts. The testa wero 
repeated aight months after tho completion of the course. The mean less 
for the Hudi-Foponoo m s  11*1, for tho explanations test 1*6, end for 
the test requiring generalisations 1.2. Apparently the ability to jgcplatn 
and generalise from known facts was retained better than mere information*
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Individual differences in retention of general science subject natter 

involving recall of factual information, ability to explain scientific 
phenomena and ability to draw conclusions fron given data were reported 
by hard.(39) The tests measuring each of these behavioral outcones were 
administered in June and again in iepienber, approximately three and one- 
half months later to sixty-three students. The percentage of forgetting 
during this period was greatest for the factual information and conclu­
sion ports, being approximately seventeen percent relative loss. For the 
test requiring the students to explain scientific phenajena, the retention 
was greatest with a noon I033 of 9*1 percent. hard folt. that the find­
ings of this study strongly suggest that ability to apply principles and 
to explain phenomena, and problem solving procedures, are retained over 
a long period with slight loss. lie concluded also that the results re­
inforce a commonly accepted bollof among educators that the permanent 
outcomes of teaching are to bo found onang the so-called "intangible ob­
jectives. ir

C. Nood s£ Jtttdv

The need of tho prosent study is suggested by the following quotation 
from tho Taxonomy• (6:23)

"For the most part, resacrch on problems in retention, 
growth one! transfer has not been very specific with respect 
to tho particular behavior involved. Thus, wo are usually 
not able to determine i'ren this research whither one bind of 
behavior is retained for a longer period of time than another 
or which kinds of educative experiences ore most offTalent 
in producing & particular kind of behavior, heny claims have 
been made for different educational procedures, particularly 
in relation to permanence of learning; but seldom have these 
been buttressed by research finding a."
Judd has said, ( 2 1 'If by any mannn the educational system 

discover how to promote even in the slightest measure the development of
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the higher mental processes, great advantage will ho gained for civilizar* 
tion*** L first step in giving prominence to the so-called higher processes 
is to identify clearly which of these types of learning are of most lash­
ing value* The review of literature in the previous section certainly 
strongly suggests such abilities as making inferences end applications 
stand out as demonstrating greater degrees of permanence than acre factual 
information* The need to study other instructional outcomes such as those 
bein,g studied in this investigation then becomes increasingly evident*
In addition, the Taxonomy becomes a highly useful instrument to standard­
ize the description of research findings and to facilitate communication 
of these results* luch behaviors as arc studied can be catch more clearly 
and universally identified, a task that has heretofore been difficult*
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CH&FCBR II

PLAIT AI1D PH0C3DDRE

The general plan of this study involved the construction of tests to 
measure a variety of educational objectives in the content area of test 
and neasureoents* These tests were then used to study the relative re­
tention of different abilities, Ilorc specifically, items were designed 
to measure each of the following:

1) the ability to recognize or recall basic knowledge
2) the ability to translate this knowledge from one fora to another
3) the ability to interpret data
4) the ability to extrapolate from data

These tests were then administered as a trial test to a group of 
educational psychology students who load completed units on tests and 
measurements. The tests were, then refined and used as instruments to 
study the retention of tho above mentioned abilities . The: refined tost 
was given as a protest^, a test at the completion of the course and a re­
test approximately a semester later,

A. trial Iflflt Sfflnstzttotiofl

The trial test oontsined approximately thirty multiple-choice items 
in each of four categories - knowledge, translation, interpretation end 
extrapolation,

1. For purposes of this study, “pretest1* will be used to describe 
the administration of the test at the beginning of the unit, ‘‘test* the 
administration at the end of the unit and “retest1* the administration at 
the end of the four-month retention period.
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