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Summary -

The purpose of this project has been to investigate some
potential sources of individual differences in free-recall.
- learning and retention by ihl[dren The approach taken to the
pr@blam has been fr@m an exper|mEhFal péfﬁ+ @% view ra%heﬁ fhan
view. Learnxng ab!f|+y is deflned in Termz Gf pérfarmange on
a free-recall test with the upper and lower thirds of the dis-
tribution typically being defined as "fast" and "slow" learners,
respectively. An attempt was then made to isclate variables
which, for either theoretical or empirical reasons, were thought
To be a potential source of individual differences. With the
exception of one study- -which involved an af+emp+ o determine
whether or not a number of different variables were correlated
with free-recal| performance in order to determine some poten=
tially fruitful direction for reasearch to go--the studies
which were conducted as part of this project involved experimental-
type studies which involved attempts to locate variables which
interact with learning ability. Variables concerned with short-
term memory, presentation rate, study time, distribution of
practice, transfer of conceptual schemes, and instructions
regarding potential sources of organization in the material *D
be learnéd were investigated. :

A review of some of the experimental studies which have

investigated or been concerned with individual differences in

. learning and retention was conducted, and these studies are
discussed. Some methodological issues concerning the appropriate

and most powerful procedures for studying individual differences

in learning are raised in the context of some of the data

col lected as part of this project. )

Learning ability was found to be unreliated to short-term
memory although "fast" learners had a higher probability of
recalling a word on the trial immediately following the trial
on which it was first recalled and recall more of +he words in
the pool to be learned (i.e., the words on the list) than did
"slow" learners; these findings were suggested to be reflections
of individual differences in encoding processes.

Learning abilify does appear to be related in some ways to
various factors involving transfer; only suggestions of these
- relationships, however, were obtained in the present project.
The use of the same or somewhat different conceptual scheme in
the learning of two successive lists appéarg=+@ have differential
- transfer effects for "fast" and "slow" learners. Also, pointing



out potentially useful bases of organization in the material o

be learned seems to have differential transfer effects for "fast"
and "slow" learners. For example, in two different studies, in-
structions concerning the categorized nature of the list to be
learned facititated the performance of "slow" learners while having
either no effect of a detrimental effect for "fast" learners.
However, since -a similar effect was not obtained with alphabetic
organization, the boundary effects of the instruction and the
to-be=learned material are not.understood. '

Finaily, associative and categorical norms for "fast" and
"slow" learners were collected. s
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Chapter 1: INTRODUCT|ON

Differences among individuals are obvious. However, the
actual exient of these djifferences, the reasons for fh3|r existence,
the significance of these differences, and how these differences
relate to one another in a lawful manner are anything but obvious!
While many differences are apparent and influential, the way these
di fferences contribute to our understanding is not afways clear.
Some differences, such as differences among species, are frequently
overlooked and are considered by many to be of |ittle interest in
understanding human behavior and of little practical importance.
Other easily regagﬁlzable di fferences, such as Women's Liberation
and the Black Revolution, are of considerable importance and do
add to our understanding of +the human situation; however, they
sometimes miss differences which may be more TundamEnTal and which
in the long run, add considerably more to what we already know:'about
human behavior. ‘ - ,

Most psychologists interested in individual differences are
concerned, in one way or another, with differences that already
exist in bEhEVIQF among individuals. Those interested ‘in learning,
.hGWeVEF are more concerned with changes in behavior and the way
|ﬂdcv1duals differ in the manner that such zhangeg in behavior
occur rather than existing behavior. Many things can - make one: person
different from another. The way in which our thinking about indi-=
vidual differences is conceptualized involves or relates to, either
implicitly or explicitly, philosophical, +healzgical political,
social, and economic considerations as well as p;ychﬁlag:zal factors.
As someone interested primarily in basic research in education, |
feel that all of these factors are important. However, the purp@se
of 'the present project has been to investigate some of the sources
of individual differences in human |learning and retention.

My main concern in this area is with why individuals differ,
if in fact they do, in the process by which new behaviors or com-
petencies are learned. - Therefore, the more specific purpose of
this project has been. to |nve;+|ga+e and try to understand some
of the reasons for the substantial differences we obsarve among
individuals in performance on even simple learning tTasks. There
are several somewhat different perspectives from which this problem
can -be . cancepfual:zed '

First, in Talklng about individual differences in learning it
is useful +a keep in mind the nature of the variables with whlfh

A




we are concerned and how individuals might differ with respect to

- those variables. For example, if we are interested in the role of
reinforcement in operant conditioning, it is one thing to be con-
cerned with whether or not reinforcement is important for learning

o occur in different individuals and quite another issue as to
: the type of reinforcement which is effective for a given individual.
- If the reinforcement is a necessary condition for learning in some
individuals but not for other individuals, we are dealing with an
entirely different problem than the situation in which we find that
money--but not praise--is an effective reinforcer-for some indi-
viduals while praise--but not money--is an effective reinforcer
for other individuals. Reinforcement may possibly be a necessary
.condition of learning for al!l individuals, but individuals may
differ, for a variety of reasons, in what will serve as an effective
reinforcer. '

For purposes of comparison and clarification, it is possible

to make an gﬁalzgy between the learning process and certain DIGEDQILEI
processes, such as digestion, which are perhaps more conspicuous .
and which provide a somewhat clearer example of some of the issues
involved. Everyone digests food on a regular basis, and we perhaps
assume that the pr@§355 of digestion is the same for everyone.
However, most of us are aware .that different types of foods are
digested in a number of ways. For example, proteins and carbohy-
“ " drates are digested by the body by quite different processes.
" _There is obviously a fair amount of similarity between this fact
and the suggestion that there are various- types of léarﬂlng (Gagne,
1970), each involving somewhat different processes. While perhaps
the dlfférén:eg associated with different types of competencies
to be learned and different types of foods to be digested are re-
lated to-task analysis and are quite Important for understanding
tThe overall process involved, one might quite legitimately raise
the question: What does this have to do with individual differencas?
The SﬁSWEF;héE fo be that we do not know at present.

/ .
While there are surprisingly large differences wmong individuals

in physiological factors related to digestion such as the size and

shape of the stomach and the amount of various ameno acids, serine,

- glycene, etc. pregen+ in an Individual's saliva (Williams, 1956),
we know almost nothing about how these individual dlfferéﬂces rélafe
to the process of digestion. In a number of respects, biology is

not much better off than psychology! However, there are some

obvious individual differences in physlél@glzal characteristics

which do affect- dIQESTIQﬁ just as there are obvious individual differ-
~ences in the process which affects learning. Perhapg a good ex-

ample of a physiological characteristic is diabetes and an example

of a learning related characteristic is mental retardation. ;

A detailed consideration of the implications of these




factors, however, is beyond the scope of this monograph. We
actually know very little about individual differences in either
digES+IDW or Ieaﬁning,'espac:ally how Thése differences relate

Seiand, we can be Eéﬂierﬁéd with the source of the individual
differences which are present at any given time and which can
affect the learning of an individual at that time. Obviously,
some differences are determined by genetic factors (although the
specific factors determined by genetics are not so obvious) while
others. are determined from the past experience of The individual.
A ﬂ@ﬁéidéfa+lan of the nature-nurture issue and how it relates o
learning is also beyond the scope of this monograph. However,
some consideration of these two sources does help to put our problem
in perspective. Most, if not all, modern investigators would
acknowledge that both factors in varying degrees are involved.

Differences among individuals' past experience can be related
to learning in at least two ways. First, the extent to which an
individual has already learned some or all of the prerequisites
for what he is presently learning will obviously have an influence
on how wel! or how quickly the Individual learns the task. Thus,
if there is pos sitive transfer ‘between Task A and Task B, and some
individuals have learned Task A while others have not, |T should
be. obvious that these d|ff§rénzes wWill show up in the learning of
Task B even though none of the individuals may actually differ in
their ability to learn Task B if the prerequisites are learned
first. Since learning in most reai-life and even laboratory:
situations is probably much more comp’lex than the example just
‘cited, it is perhaps not too surprising that the variety of indi-
vidual differences in learning a specified task is as great as
it is. Second, different individuals may have previously |earned
dtfferan% ;*fa+3g|es for going about learning a specific type of
tas Strategies can be interpreted.very broadiy here to include
fhtngs other than just methods of organization. Frequently,
meThods of learning and previous knowledge are not easily overcome
and are often very difficult to specify: yet, these factors have
& considerable influence on how an individual goes about learning
a new task and even what he learns in that task.
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~ The EdUCS*IDﬁEi or ., pFEZ+IE§|»ImleEETIDﬂE of basic ‘research

such as that being conducted as/part of this pf@Jezf are not always
immediately obvious to some lﬂdIV|duaI§ The potential interaction -
between basuﬁ and applied res ear&h is sometimes ﬁVérI@@ked by re-
searchers as well as laymen, Just as +he study of Individual

. differences can shed insight into the more general process or -
processes of learning and ‘just as knowledge about general’ laws
should guide our search for. individual differences dand how they

"relate. to these general laws, the interaction between:- basic
theoretical issues and practical problems can contribute to both
concerns. Qahwer (1972) has presented an excellent discussion and
example Jf how basic research can contribute to our unde#gfandxﬂg
and lmpravemaﬂf of précthal educational issues.

-

:QFGWIHQ fueld of research and |n+ereg+ in ApTlTudE by TP&STm%n+
Interaction (ATl) (e.g., Cronbach & Snow, 1969; Bracht, 1970), is

- another example of the |n*era:T:gn bETW%Eﬂ basrg and appliéd ﬁe—'
searchs although “the apprgach that | am +ak|ng in this monograph

is somewhat different from the approach Takén by most researcHers
doing work in *he area of ATI.

pradécf is to bef%er under5+and fhe bESIE ﬁafure ﬁf lnd1v1dual
dufferences in learning and retention, the long range goals are
for this unde%sfandlng to contribute TG tThe improvement of instruc-
tional technigues and environment. The exact way in which the
knowledge obthined in this project will affect +hese long range
DuTCDme' however, is not clear at present. A reasonable analogy
that exempllfles both the nature of the research strategy which,
15 'being followed and the potential practical implications or re-
lationships of such research is provided by the example of vision
and glasses. The fact that individuals differ in visual acuity
Is so obvious that we aimost take it for granted.  However,' it

is not quite so obvious that the source of these differences “
result from individuals differing in the focal length of the

lens and the relatlonship between this focal length and the dis-|
tance from The lens to tThe retina. Once This Fgla+|an5h|p is
realized, it 'is possible to ask quéstions about how this focal
length m;9h+ be changed. One way This can be. a::ampllghed is by
placing glasses ground, in specific ways in front of the eyes so
that the image will focus on the retina.” Thus, the widespread




‘use of 31%55&5 +o reduce individual differences in visual acuity
is dependent upon an understanding of how these individual differ-
ences relate to the visual process, ' :

Whll& it IS premafura TQ even Spgiulafe on. hcw analaggus

"ences in a?lll+y to Iéarn_ “such p@sgebullfleg do ex;;f aEThngh
.as Bsfgl*er (TQE?) hag palﬁfgd DU+ m@sf af +he feghniques or

the dlff@ﬁé1¢e; among lﬁQIVIdUEIE ngefuliy; +he +ype Qf re-

=’_Séarih conducted as part of this project will contribute fo our
knowledge of how people learn, so that other more obvious but
less  important differences, such as race, sex and 1Q, will become

virtually ir-elevant to learning and perfgﬁmahieg_

QE Gazh to_the Pr@blem

)
The approach to the study of individual differences fTaken inil
this project differs from much of the research which has been done
on individual differences. Frequently, The research in This area
is. characterized by the use of mental or paper-and-pencil tests
!ra+heé than actual measures of performance on a learning task.
The . SZQFES on these mental tests are u;ua!ly factor analyzed in
the hope of isolating commen sources of variance, thereby reduzing-
the number of factors contributing to the variabili+y cbtained in
the various. fest scores. Some studies (e.g., Duncanson, 1966;
Stake, 1961). have includea measures of performance from various
learning tasks in their test batteries, however, the typical finding
is that there are few meaningful relationships befweeq the fests
of mental abilities and the performance on various l|earning tasks.
Unfortunately, This research is too seldom guided by any kind of
a theoretical framework, Espézlally a thedry concerning the poten-
. tial relé%i@nghip between the varu@u% memfal abilities and learning.

One of the, 1mpar*aﬁ+ chara:ferlsfits of the presen. research
is that it begins with the variability in a learning task and then '
searches for speciflc variables that will explain the difference

s in perfgrmaﬁze between those who do well on the task and +hége who
do poorly. Thus, the type of research quesiflion being asked K3
concerned with variables that interact with the Individual differ-
ences obtained on the performance measure; the psychometrician,
on the other hand, is usually concerned with defermining the




extent to which various mental tests are related +o one another
and sometimes to scores obtained from various learning tasks,
While this project has evolved out of an experimental rather than
-a psychometric framework, it is becoming increasingly difficult
to sgparate the fwo different approaches to the problem (Cronbach,
1957%; Crombach & Snow, 1969: Glaser, 1972).

Another characteristic of this research is its concern for
intrinsic rather than extrinsic sources of individual differences
(Jensen, 1964, 1967).. Much of the research_on individual differ-
ances in learning has. investigated individual differences which
are obvious, such as sex, race, |Q, and socio-economic status,
but which are only indirectiy related to the learning processes,
this project, we have been more concerned with variables which
are thought to be more directly involved in the learning process
such as presentation rate, short term memory, instructions to
organize, etc. ‘ : -

'n This project, learning ability was operationaliy defined
in terms of performance on a free-recal | task ‘consisting of either
one or two lists of words presented for a'single trial. -There
were several reasons for selecting the free-recal | paradigm.
First, the task is simpie enough so that it is relatively easy
to analyZe and investigate the.variables and process involved in
free-recall learning. Second, the paradigm represents a type of
- learning/recal| that frequently occurs in real-life sifuations.
- Third, complex and organizational factors, as well as more simple

factors, are involved in free-recal | learning. Finally, there is

a fairly well developed theory of free-recall learning (e.g.,
Tulving, 1968). ' In each study Ss were ranked on the basis of
their performance on this pretest, and the upper and lower thirds
were operationally defined as "fast'" and "s|ow" learners, re-
spectively. However, ‘all Ss were tested on all.tasks, and at
Times the analyses were not |imited to these def ined ability
groups.  While this grouping is somewhat arbitrary, it seems to .
provide a relatively good balance between those 3s scoring in;the
~upper and lower parts of the distribution and the number of Ss
necessary for reasonab|e statistical analyses. The exact pro--:
cedures followed in administering the pretest and -the exact nature
of the pretest is described in detail for each study in the appro-
priate chapter of this, monograph. : S

After defining learning ability in this manner, t+he next step
of each study involved experimental manipulations of variables

In



which were felt To be potentialiy related to learning abi.lity and which
would differentially affect the performance of "fast" and "slow"
learners. In order for this procedure to be valid, it is necessary
for the difference between "fast" and "slow" learners to be signi-
ficant in the main experimental task. Otherwise, we could not

individuals or that the pretest was related in any meaningful
way to the main learning task. This replication of the ability
factor was obtallned in all of the studies conducted for this project.

ff(

'Me+h@d§iggj;a!,E@nsidgraﬁﬁggs'

A number of important methodological issues arise in the com—
text of studying individual differences. One of the most important
of these issues Tnvolves the appropriate method for analyzing the
data. Cronbach and Snow (1969) present a very strong case for -
the use of regression analysis, especially when one is investigating
Aptitude by Treatment Interactions. While the research conducted
in the present project is similar to most of the research on ATI's
~In that statistical iInteractions, or the lack of them, are the
most important source of information for getting.at the questions
-the.investigator.is most interested in answering, there are a
number of noteworthy differences. '

- Both approaches to the problem involve, or are based on to .
some extent, a combinatiopvof the psychometric and experimental °
traditions of psychology.- However, one difference which probabiy
subsumes a number of other differences is that most of the ATI re-
search has ewlved primarily from the psychometric tradition while
the present research has evolyved primarily from the experimental
tradition., Another difference is that AT! research- Is usually
concerned with comparing a measure or measures (usually [ndependent
or relatively independent) of performance or achievement under
different treatments while the present research is primarily con-
cerned with trial-by-trial performance of subjects with different
"ability." o .

One of the points made by Cronbach and Snow (1969) is that
regression analysis Is-more powerful than the use of analysis
of variance with a "blocked" design in which groups &f $s are
formed according to their scores on the aptitude variable, the
distribution usually being split at the median or into upper,
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middle, and lower thirds. The rationale behind their position is

that such a split ignores differences in aptitude within the upper
and lower blocks and that the use of a regression analysis reduces
the error term by taking fhége di fferences into account,

HGWEVEﬁ, this Is not always The case., A good example is
our study on learning ability and instructions to.categorize
(cf. Chapter 7 of this managraph) A multivariate analysis of
variance for réepeated measures was used for analyzing the affect
of different instructions for the upper and lower thirds of The
distribution on an aptitude measure (a pretest of learning abnll*y)
‘In effect, this analysis compares the . perfarmance over all dix
trials of the learning task for the two. ability groups. The within=
group. variance for this ftotal score was 609.85. A regression
analysis was also done- with the total number of words which a sub-
Ject recalled on all six trials of the learning task.being regressed
on the pretest score (measure of aptitude). The pooled, adjusted
variance for the total score was 603.73 (652.66 for one treatment
group and 541.11 for the other). The reduction in the error variance
is negligible, but, more important, the interaction was Sfa+1§+|ially
~significant with the multivariate analysis of variance, F(1,45) = 4.82,
b = .03, while it was not significant with The regresziaﬁ EﬁdinlS,
F(1,69) = 1 QO p = 17

The' ab&Ve analysis of variance excluded the middle third @f
the 'distribution while the regression analysis did not exclude :
them. Such a procedure throws away some of the data, but | wonder
how Important this data was fo begin with, especna!ly if one is
concerned with exploring some of the pé+an+|al differences between
those scoring high and those scoring low on some aptitude measure
rather than being concerned with making practigal decisions.. Per-
haps if we could obtain a ba*fer understanding of how and why in-
dividuals differ oh some aptitude we would be able, at some' |later
Time, to make beffér practical decisions. :

The selection Qf the upper and lower thirds of +he dIEfFIbu—J
tion was, of course, ;@mplafely arbitrary; .any other .split -could
have been used just about as easily. However, in certain types
- of research such arbitrariness may not be critical. Cronbach
and Snow (1969) admit that such procedures may have certain
benefits. -
Extreme-groups designs are often advantageous, 1f one
can sample subjects from a larger pool. One way, for
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example, choose the highesf and lowest fifths of the
aptitude distribution, .assigning half of each group

to each treatment. ThIS is a relatively powerful =~
way of establishing interactions. (p, 21) .

This apparent contradiction to their earlier statement that re-
gression analysis is usually more powerful than the use of analysis
of variance needs to be explored further.

To my knawledge ‘there has never been a 5y5+éma+1c study com= -
paring the statistical power of regression analysis @hd analysis
of variance. My suspicions are that there would be many situations
in which an analysis of variance would be more powerful- than a re-
gression analysis, although this would probably depend on the type
‘of design involved, e.qg., the extent to which the ability groups
represent the extremes of the .distribution, as well as the number
of Ss involved. The appropriate selection of an analysis would
depend of- course, on the purpose of fhe study and +he type of
quESTIGﬂ that the |nve5%|ga+ar is agklng

One informal indlcaTlan of the FEIETIVE power of the two
analyses may .be the "rule of +humb" used for selecting the number
of Ss for a study. Researchers using experimental designs and
analysls of variance for analyzing their data usual ly feel that
apprcxlmafely 15 to 20 Ss are sufficient for detecting worthwhile
differences intheir da+a researchers who use correlational pro-
cedures for analyzlﬁg their data usually fee! that approximately 100
Ss are the minimum humber which should be used for. a study. The
appropriateness and statistical power of various types of experi-
mental designs and procedures for the study of individual differ-
-ences need to be considered and discussed at more Ieng%h than they
have been a+ the pFéS%ﬁT time.




Chapter 2: EXPERIMENTAL STUDIES OF INDIVIDUAL DIFFERENCES
IN LEARNING AND RFTENT |ON

[t is not par+1¢ularly gasy to trace the history of concern’
for individual differences within psych@lggy-=espezlally as +hey
relate to learning and retention--and it is equally difficult
to formulate an adequate perspective for the study of individual
.differences and the relationship of these differences to general
laws of behavior.- A number of complicated and interwoven factors
are involved in %he develapm5ﬂ+ of research on individual differ-
ences and developing a meaningful perspective or theoretical
framework for understanding the role of individual differences
in behavior. These factors include a concern for basic'vs:, applled
problems and/or quéstions within psychology, the correlational
vs. -experimental methods for gathering and analyzing data, the
ear|ier British and German traditions. |n psychology, and concern
for individual vs. general aspects of béhavior (Boring, 1957,
e.g., pp- 478-508; Cranbach 1957; Glaser, 1967, 1972).

Sir Francis Galfan was prabab]y the first person to become .
systematically concerned with the problem of “individual differ-
ences in humans., His primary interest with resepct to individual
differences was with the heritability of mental .capacity/ability
and wr+h the measurement' and description of fthe range of differ-
ences fthat exist in people. Galton devel@ped both the Umgntal
. Test" and the correlation coefficient, al though iT is probably
James Cattell, an American who Fé:élve’-'is 1.0, from WilHelm S
Wundt (the German who is-generally considered|to be the fplinder
of experlménfal psychelogy),- who has had #he fnost impact/on the
study of individual differences. The developmert~and use of mental
~ tests by the armed forces in America during World Wars | and ||
and the widespread use of intelligence tests in American schools
. have gitven iEﬂSldEFab|E impetus to this %ype of - research

Mssf of the research on Iearnung has been done- W|Thln the
experimental tradition of psychclagy "This research has been
concerned with the discovery of general laws of behavior “that
are applicable to all humans. Individual differences have
usual ly been viewed as a nulsaﬂze, something that adds to the
error variance making it more difficult to isolate the effect.
of the treatment variables which were of major concern. When
individual differences were . cons idered, they were usual ly Viewed
as parameters or empirical constants @f the general equations
of human behavior (Hull, 1945). |In contrast, the correlational
psychologist has saughf to minimize or ngn@re the effects of'
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‘various treatments in order. to ihves+?ga+e the variability among
individuals.within a Treatment--in a sense, treatment variance
has been a nuisance to +he zarrelafa@nal psychologist.

Most psychalcg|5+5 who ‘have been concerned with individual
di fferences have been interested in practical Issues and predic-
tions of how different Individuals will behave or react in cer-
tain situations. Experimental psychologists, on the other hand,
have +énded to be interested more in explanation and fheare*ical
issues *hanvln practical prediction. Their concern with predic-
tion“has been with how the average individual behaves or reacts
in a specified sifuation; of course, ‘the assumption has usua!ly
been that all Individuals would react the same way if all the
variables were known and controlled. Very few researchers have
seen how the ftwo are re!afed to one ansfhg? and how the sTudy of
|ﬁd|v1dual dlfferences can add T@ our’ underz*anélng Gf general
¢ our undersfandlng of |nd1V|duaI dlfféFEnCES WhI|E Cr@nbach'
(1957) widely. known and cited presidental address to the American-
Psychological Association called for the correlational. and ex-
perimental dis:lpllne to join forces in the study of individual
v'd|fferences IT IS samewhaf surprlslng Thaf Ilffle acfual reséarch

since he addrassad The APA, Whlle it dld fareshadgw the Dregen*ly'
_ increasing interest in research on ATls (e.q.., Bracht, 1970; E

Cronbach & Snow, 1969)\, research on individual difterences within
the experimental framework has been less obvious and systematic,
A notable early exception to this, however, is the conference B
on learning and individual differences held at the Learning
Research and Development CenTer at the UnIVEFEITY of Pittsburgh
in Aprll 1965° (Gagng, 1967).

Fr

~While obvious differences, such as. sex, |.Q., and race, are
important in understanding the complexities of behavior, they
usual ly add lifttle fto our knowledge of the basic underlying:
processes of -how people learn. Most differential psychologists
are prlmarlly Interested in describing and explaining existing
- differences in behavior. As a learning psychologist, however,
my main concern is with changes in behavior, raThe# +han behav1ar

ca@s It exists at any one fime.

Jensen (1964, 1967) has suggested a taxomony of Individual
- differences that has had some usefulness in organizing and con-
ceptualizing the issue involved in studying individual differ-
ences in learning. One distinction Jensen emphasizes is between '



infrinsic and extrinsic individuai differences. Intrinsic differ-
ences are those which exist in the learning process itself.
Extrinsic differences are priméfily subject variables which are
not directiy invoived in the learning process but which may in-
fluence, or be related to, perfgrmaﬁze on learnlﬂg tasks. Another
way of lggklng at it is to think of dntrinsic differences as those
differences in learning- while extrinsic sources of individual
differences are Th@se dlfferences which haVE an effect on learnlng!

Nearly all of +he resear&h on individual differences in
learning have focused on extrinsic sources such as chronological
. adge, mental age, sex, race, socio- acsn@mlc-sfa+us persgnalify '
characteristics, and similar factors. Without deny:ng the -impor-
- tance of these sources of. differences, especially for some practical
situations, it is probably fair to say that these studies have
EQﬁTFIbuTEd very |ittle to our Uﬁdersfandlng of the learning
pFGEESE dtself.

Infrlnglc sources of differences, on the other hand, »*being
dlrécfly related to the learning process should be able to give -
us.-a much better understanding of why individuals differ in the
way They tearn. Examples of intfrinsic differences mlghf include,
~but are' not limited to, susceptibility to interference,. reaction
" time, rate’of .neural zcns@lldarnan, transfer (i.e., abillty to
apply information already learned), etfc. Unfortunately, very litile
research has been done on how These factors affegf individual
differences in learning.

There have been several symposia and discussion groups at
The annual meetings of the American Educational Résearch Associa-
tion in recent years directly dealing with intrinsic sources of
individual differences.: The distinction between ‘intrinsic and
extrinsic sources of individual differences has been a heuristic
tool to researchers in this area.. This tool is now, perhaps
losing some of . its impetus be:ause researchers are beginning
to realize that individual d|fferan225 are more g@mplex than
~implied by this distinction and there is a great deal of diffi-
~culty involved in actually classifying research into one of the
two classes, »



Individual Differences In Learning

The widely known research of Clyde Noble on meaningfulness
in verbal learning has included a number of studies which were'
concerned with individual differences (cf. Noble, 1961), In
both his dissertation (Noble, 1952) which used a serial-learning
task and a larer poired-associate study (Noble & McNeely, 1957),
significant interactions were obtained between learning ability
and meaningfulness ‘m) of the words used in the main learning ,
task. In both studies, learning ability was-defined in terms of .
the Ss' performance on a practice list which preceeded the main
learning task. The interactions obtairfed indicate that "slow"
ledrners are mare sensitive than "fast'" learners to variations
in meanlngfulnass in that the difference in performance between
the groups receiving lists of high and fow meanlngfulnegs was
greater for the "slow" learners than it was for fhe "fast"
learners. -

In a Iafer study (Cleu+a+ Sfackwell & Noble, 1958} however,

:just the opposite results were obtained when CVC +r|gram5 were
used; the two earlier studies had both used nouns and paralogs.
This finding may have resulted from the fact that the list was
exfremely difficult. A 10-item |ist was presented .for 20 learn-
Iﬁg trials; over all 20 learning trials of the low m list, the

"slow" learners recallied an average of 5.0 items while the "fast"
learners recalled an average of 7.0 items, On the list of medium
m, the average correct recall was 24.8 and 38.0 for the "slow"
and "fast" learners, respectively--an average of between ! and 2
items per trial. This excessive difficulty may have produced
a basement effect or have influenced theé motivation of the
learners making the results somewhat equivocal. *

~Carrol| and Burke (1965) defined learning ability in terms
of Part V, Paired Associates, of the Modern Language Aptitude - °
Test (MLAT) (Carroll & Sapon, 1958) and failed fo obtain a statis-
- ticaily significant inferaction between learning ability and ‘
meaningfulness ona subsequent palred-associate léarning task.
However, .there was a tendency for "fast" learners to do better
than "slow" learners on the |ist of medium m while.very little
. difference was obtained between the performance of the two abllity
groups on the lists of low and high m. However; since the corre-
lation obtained between the MLAT scores and perfcrman:e on a
practice |ist which preceeded the main learning task was only
24, it is hot entirely clear how comparabie this study is with
;%,Thé studies done by Noble. Thus, while there 1Is some indication
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that learning ability infteracts with the meaningfulness of the
material to be learned, the nature and boundary conditjons of
this interaction are naT clear at prESEﬁ%; -
Another paired=associate study by Noble (1959) invegfigaf
the relationship between learning ability and practice. The Ss
were classified into four ablility groups on the basis of Thetr
performance on the first 8 trials of a 20-trial task. The! intfer-
action between ability and performance was significant, but un-
fortunately, the performance during the first -8 trials was in-
cluded in the analysis making the results extremely difficult
to interpret. .A visual inspection of the learning curves after
Trial 8 indicates that the curves are very close to being parallel.
Noble, Gerrish and Koski (1966), however, did two similar studies
using a serial=learning task; learning ability was defined, in
terms of performance on a practice |listT preceeding the main list.
In both studies .there was a significant interaction between ability
and performance as a function of practice. ‘

These studies are reminiscent of the many earlier studies
‘(e.g., Kincaid, 1925; Woodrow, 1938) which were.done to investi-
gate whether individual differences increase or decrease with
practice. One important difféerence, however, is that most of
the earlier studies used tests that look more |ike tests of mental’
‘ahlllTy than learning fasks, e.g., substitution, horizontal adding,
‘reproduction of spot= pafferﬂa, rearranging letters to make words
(i.e., anagram solutions), cancellation of letters with comp | ex
instructions, estimating IengThs; etc. Woodrow (1938) concluded
that the EGHVPFQEﬂEE or divergence of fthe performance of various
abi ity groups depends primarily on the shape of the Iearnlng
curve and.-the position of various Ss on that curve as a result
of experiences they have had prior "o their participation in
. The study. He also presented evidence that the convergence or
divergence of performance depends on the task involved, a con-
sequence which can be explained in terms of the two basic factors

|nvalved : .

The dlfficulfyIn deallng with these| faifcr; and The fact
that the use of raw scores and standard scores sometimes leads
one to exactly opposite conclusions, raises serious question to
the fruitfulness of this type of research at the present time.
I..cannot help but wonder if maybe the question being asked is.
partly at fault; if we better understood the role of individual
differences In the learning process and had better -task analyses
of the learning tasks being used, we would better understand why
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a :anvergenie or d:vergence of perf@rmaﬁze among- lnd|V|duals of
varying ability might be obtained in different situations, with
dlf{erenf types -of Iesrnlﬂg tasks, when different types of ‘

4 -

measures are used, e'z,

A laﬁge amount of the research in -verbal learning ha;, in
one way or another, cenfered around the concept of interference.
Thus lT m|9h+ be rea%@nablé to expec+ +ha+ one pafenflal source

dnfferenflal suscePflblllfy o lnferferEﬁ:e

Jensen (1964) conducted a rather large sgale project fo
investigate some of the ways interference relates fo individual
differences in learning. Five hundred and thirty college Ss
:were given a battery of tests and learning tasks. The scores .
on these tests were then factor analyzed in an attempt to:isolate
-potential sources of -individual differences. The tests in the
battery included immediate and delayed digit span, retroactive
and proactive inhibition of digit span, forward:and backward
digit span either pre or post cues, repeated digit span, serial”

learning involving retroactive inhibition, -serial lists that were
hypa+hesized‘+a differ in amount of intralist interferencej
. Raven's Progressive Matrices, neuroticism (anxiety), and extra-
ve&s&an. The results and conclusions of the project are much too
lengthy to summarize here; for present purposes, it will probably
suffice to mention that.some of the factors Jensen identified as
underly|ﬁg 1nd|v1dual differences in Iearﬂlﬁg |ngludéd iniTlEI
5+|mu|us Trace reslg+aﬁce to lnferferenCQ w;*h the acnsalldafsan
of the frace, and resistarice to FESpGﬂSE gampe*lfl@n amsng already
_CGHEG|IdE+Ed associations.

Stroud and Carfer (1961) investigated the relationship be-
tween learning ability and interference factors by varying the
length of the |ist fo be learned. Learning ability was defined
in terms of performance on a pretest consisting of two different
lists of palred-associates; the upper and lower 15% of the distri-
buvion were defined as "fast" and "slow" [earners, respectively.
Long Iists generally required a disproportional amount of time
to learn relative to short |ists, supposedly because of the inter-
ference Involved. Therefore, it was reasoned that |ists of
different fengths might differentially affect the performance of
fast and slow learners. Two lists of paired adjectives were
used in the main part ‘of the study; one list consisted of 12
items, the other consisted of 24 .items. During the learning



of the ITst, each item was ?ém§VédifFGm the list after it hac

.. been correctly recalled two times; this procedure was foliowed

to reduce cverlearning of some items--each item was recalled the
same number of times--and it reduced the total amount of time
required for learning. Each,S learned the short and long lists
on different days and recalled each list after 24 hours. There
waska significant interaction between learning ability and list
length indicating that the difference in the number of trials re-
quired to learn the short and long lists was greater for "slow"
learners than:it was for "fast" learners., However, the propor-
tional increase in the number of frials required to learn +the
two lists was slightly larger for the "fas+ learners (3.97) than
for the "slow" learners (3.19).  The authors suggest that their
data provides some evidence that "slow" learners are more. sus-
ceptible than "fast" |earners to inter!ist ‘interference. Schoer
(1962) obtained very comparable results with [ists of 7 and |4
items learned by the standard, whole-list method of paired-
associate learning. ' -

A gocd example of the way in which the study of individual
di fferences can 'make a contribution fo more general theories of
learning are- Two studies done by Plenderleith and Postman {1956,
1957) which investigated. individual differences in-incidental
and intentional 'learning. ‘Earlier studies by Postman and his
associates provided considerable data on Incidental learning, and
they were beginning to develop a theory of incidental learning
based on this data. Plenderleith and Postman (1956) analyzed
this earlier research and concluded that there are two character-
Istics of Ss which should be related to performance in an-inci-
dental learning task., The first of these was the $'s abi | ity
to discriminate and categorize 'stimulus=materials along more’
Than.one dimension, i.e,, the ability to maintain a multiple set,
Second, since they concluded that recall in incidental learning
depends To a large extent on the degree to which the stimulus

“iitems have béén differentiated during exposure, it was felt

that another factor Important o performance was the availabi!ity
and effectiveness of differential reSponses to the stimulus
items. They then developed tests fo measure these two factors
and subsequently correlated these measures with per formance in
both incidéntal and intentional learning tasks, :

The test they developed for measuring the abfli%y Té,mains
tain a multiple set consisted of a series of 21 different
patterns of 12 symbols each (varying numbers ‘of capital letters,

small letters, and digits) which were presented tc the Ss one

at a time. For the first 8 slides, the Ss had to reporT only

~fhe digits, i.e., he operated under a single set. For the

LE
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. remaining 13 slides, he was 1o recall either the digits or the
capital letters, but he wasn't told until after each pattern

had been presented which fype of symbol he was fo recall for that
particular pattern, I,E.; he operated under a doubie or multiple
set. The difference in the number of digits which a 5 could re-
call under the single= and double-set instructions was taken

as a measuce of the S's ability fo maintain a multiple set.

I n. order to measure the availability and effectiveness of
differential responses, Ss wefe asked to solve anagrams formed
from.very common words. The time allowed for this task was
purposely insufficient for solution of all the items; and it was
felt that this task provided a measure of the S's ability to
differentiate nonsense-stimuli in terms of their 5|m|lar|Ty to
cofiventional meaningful units. Thus, the number of anagrams
correctly solved was used as a measure of differential responses.

The intentional learning task consisted of four alternate
study-recall frials of free-recall learning; the stimulus list
consisted of 20 low-frequency nonsense Syllables, The incidential
learning task consisted of 20- nonsense syllables, and the orienting
task required the Ss to match each 'syllable with various¥geometric
designs. After the matching task, the Ss were asked fo recall,

_in any order they wished, as many of the syl lables as they ccu[d

" remembéer. The .results were consistent with their original ex-
pectations; the correlations obtained among the various scores

was higher for incidental [earning than they were for ‘infentional
learning for both the symbol discrimination decrement (-.42 vs.
-.16) and performance on the anagram task (.25 vs. .11}. The corre-
ia+|an5 béTween ;nTenf|Gnal ]EBFHLHQ and |n¢|denfai |E§Fﬁlng in-
Iearning. In add|VPGn? the cartelaflan beTwaen lnfenflanal learn-
ing and the symbol discrimination decrement and the.correlation
between intentional learning the anagram task became more -nearly
|ike those obtained with. incidental learning by Trial 4 of inten-
tional ltearning, -.18 and .19, respectively. However, the ex-

tremely low average pEFfGFmEnCé on the incidental learning .task
(2.71) and Trial 1 of the intentional learning task (4.55) makes

It somewhat difficult o inferpret some of the coefficients
obtained.” They concluded that incidental learning is more sensi-

tive thah intentional learning to individual differences In

verbal and discriminative skill. With'relatively simple learning

" tasks, the high motivation in intentional learning masks. some

of the differences in habits and sets. They further reasoned that -

as the intentional learning task becomes more complex, increasingly



similar patterns of correlations with the measures of discrimina-
tive and verbal skills could be expected for the two types of

- learning. However, the azgumpflén that learning becomes more

complex as learning progresses is somewhat moot, and in view of
the |imited distributions of scores Qn'fhé‘iﬁiidEﬂfal learning
task 'and the first trial of the infentional task, this conclusion
Shauld pr@bablyAbe'viewed.wifh some caution.

|ﬁ a second study (PlEﬂdEFIEITﬁ & Postman, 1957), they further
investigated the extent to which the [inguistic haba+5 of the

~Ss influences incidental learning. More specifically, they were

concerned with the associative strength of the differential
resp@nsegpﬁéﬁé‘ﬁy the Ss during learning. This problem was
approached from two directions. First, the strength, or asscciative
potency, of a response was measured by the frequency with which

it was given across all of the Ss; the more Ss giving the -response,
The stronger that response was considered to be. Second,:from

the perspective of the S, potency was assumed to be reflected

in the conventionality Df the response; the more a particular S,
gave popular lassociative responses to a particular class of
stimuli, the more conventional were his responses. The two in-
vestigators then argued that the recall of stimulus items should
be a joinT function of the pofency of the item and the conven-
tionality of the subject. :

The Ss were presented two |ists and asked to make associations
to each item. One Iist consisted of 20 nonsense syllables and
another list consisted of 100 common words. 0On the basis of
norms collected earlier, each list was divided inte items of high

_and low potency. Half of the S5s were told to learn the list,

but all of the Ss were asked to recall as many of the ifems as
they could remember after they had completed the association task.
A significantly larger percentage of words was recalled than
syllables, and mcre items of high potency were recalled than
items of .low potency, although this effect was statistically
significant for only the syllables. The correlation between = _
conventionality scores and recall scores was signif.cant. for

both low potency words (.36) and low potency syllables (.48)

under conditions of incidental learning. Thus, the investigators!'

:hypafhezes were again confirmed.

An@+heﬁ example of an attempt to investigate .the relationship
between general theory and individual differences is .a series of
studies by Gorfein, Blair and Rowland (1968a, 1968b, 1969).
Tulving (1962b, 1958) ‘has developed a theory Df free-recal |

s



learning based on subjective organization (S0), i.e. , The
and manner in which 5s organize the material to be learned.
Gorfein,~Blair and. Rﬁwlaﬁd wanted to investigate the possibility
that indnvudual differences in 50 could be considered fo be a
general- ability -factor., The Ss received seven alternate study-
recall trials on each .of four [ists differing in the type of
material to be learned. One |ist was composed of CCCs of medium
Associative Value; another list of CVGCs representing the full range
of m; another list consisted of 10 words representing each of 4
'Qancep+ual categories; and the remaining |ist was composed of
"unrelated" words. Each list consisted of 40 items and was learned
according to typical free-recall procedures. Two different
measures of -S0 were used, and low to moderate correlations of

SO were obtained among the four different lists. For both measures,
moderate correlations were obtained among the CVC, unrelated word
list and the ca+eggrlzed word list. The correlation between the
CVC .and CCC list was moderate for one measure and low for the
,0ther; the correlations between the CCC list and the fwo word

lists were very close to zero for®both measures. They concluded

- that there was no evidence in their data for a generalized ability
_that could be.referred to as SubJECflve organization, although

it was. possible to obtain generalized measures of organizational
ability in free-recall studies using similar materials such as
words and some CVCs. In addition, they concluded that the number
of words which a S recalled in free-recall learning is influenced

by his ability to perform in free-recall studies in general as

well as his ability fo encode and retain specific klnds of materials
(Gorfein, Blatr & Rawland 1968b) . -

m
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A somewhat different appr@a:h to the study of individual
differences in SO has been taker by Earhard (1967, 1970; Earhard
& Endicott, 1969). In these studies, the Ss initially IFEFﬂEd
~a 22-item list of unrelated wafﬁs which was presented for 16
frials of free~recall learning. Depending on the par+1culaﬁ
study, those Ss scoring either above or below the median or
whose scores were at the extremes of the distribution were
designated as either high or low subjective organizers. The
Ss then learned a new |ist presented in either a preferred or
naﬂpﬁgferred order  in several different Iearﬂlng paradigms.

Both the preferred and non-preferred |is included the same
‘words, but the preferréd -order lis?t can5|5+ed of sequences of
pairs of words most frequently found in the recall records of

Ss in an earldier sfuay while the nonpreferred-order Iist consisted
“of sequences of pairs of words never recalled in succession on

- the final frial of The ear|ier sfudy . In free-recall iearnlng
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"high" organizers learned both orders equally well, but "poor"
organizers recalled more words when the |ist was presented in

the preferred order (Earhard, 1967). For serial recall (Earhard,
1967) and with a double-function paired-associate list (Earhard
& Endicott, 1969), both "high" and "low" organizers did better
on the prefarred ardér list, but "high" S0 Ss did better than
"low" SO Ss on both orders éf the list, i.e., there was no inter-
action between ability and type of IIST fn serial-anticipation
learning (Earhard & Endicott, 1969), "high'" organizers learned
the preferred-order list more rapldly than any of the other
groups; the pe#fgﬁgance of these latter three groups did not
differ from one another. Earhard suggesfs that these results

support the idea that "high" organizers perforui better P
because they are better able than "low" organizers to form and
maintain interitem associations. -In a related study (Earhard,

1970), she found that "high" and "low'" organizers performed
equally well on a short-term memory task (cf, Chapter 3).

A somewhat different example of the way data from indivi-
dual Ss can be used To clarify general theories is a study done
by Mandler (1968b) +o verify a model of free-recal] learning
developed earlier (Mandler, 1967, 1968a). Data from earlier
studies (Mandler, 1967) indlgafed that +hexﬂumber.@f words
which a 5. recalls from a |ist of unrelated words is a |inear
funection of the number of categories used by the S in organizing
the 1ist. The Ss were first asked to sort a list of 100 words
info aﬂywhere fr@m two fo seven categories, with the Ss choosing
+he - number of . ;ET@QGFIES which he wanted o use. The SDrTlng
procedure was continued until the S sorted the words in the same
way on two successive sorts with at least 95% identity. Imme-
diately following the sorting task, ‘the S was asked to recall
as many of the words from the list as he - could,

All of the data. in the earlier Sfudles WEFE based on a
bETWEEH=QUDJEC* design with dlffEFEﬂf Ss.providing the different
data points for the function between recall and number ©f cate-
goriec used. Even though the |ikélihood of the relationship
being based on the fact that poor learners just use fewer cate-
gories was reduced when the Ss were instructed in the number
of categories they were to use, Mandler (1968b) reasoned that
if the model he proposed was valid that the relationship should
still hoid ‘when a single S provides all of the data. Therefore,
five Ss repeated the sarfsng -recal | procedure with 12 dlfferenf
lists In 12 individual sessions spaced over a period of six
weeks. Each' time the S was told to use betWeen two and seven
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categories; the exact number of categories to be used in a parti-
cular session was specified by the experimenter.

The linear relationship between recall and number of cate-
gories used in sorting was obtained for all five $Ss; the slopes
of the function varied from 2.36 to 4.17 with a median of 3.60
which was fairly close to the value of 3.9 which was obtained
in the earl!ier between-subject designs. The intercepts for the
five Ss, however, were much more variable, ranging from 8,74 to
25.93. Mandler suggested that of the fwo sets of values (slope
and intercept), that the intercept is probably the more appro-
priate measure of individual differences since it most likely re-
presents recall based on corganization other than that expressed
by the categories used during sorting and therefore reflects
individual differences in the way material is organized. The
EIGPE on fhe a+her haﬂd Manéler feels represenTs a ba§|c

var:af:@n HQWEVEF the flndnng ThaT There is less variaflan
among individuals in the slope does not necessarily preclude .
"the possibility that there may be stable individual differences
in those factors which determine the value obtained for the
slope. Also, it is unfortunate that while he acknowledges
time as a confounding.variable for some of the earlier studies
(even though some of the -studies corirolled. for total sorting
time), he did not report the times faken by the individual Ss
in tThe present study.

Two recent 5+ud|es (Jensen, 1971; Levin, Rohwer & Cleary,
1971) have investigated lﬂlelduaI differences in mode of
presen+a+|aw JEﬁSEn was cancerned w;fh VI;UE| and audlfgﬁy

or 1Dasecénd déiayéd re:all of the lfems, Alligg FE§EIVEd :
series of digits ranging in length from ftwo to nine digits and
were tested at both time intervals-on each of two days. Each
S was tested under one of the four possible combinations of
sensory madal:f;es, e.g., visual-auditory, on the two days.
Audifory memory was slightly better than visual memory on the
immediate test, but on the delayed test there was a fairly
substantial difference between the two modal ities with perfor-
mance for the visual group being superior to that for the
auditory group. However, correlations between individual
‘differences in auditory and visual memory were not significantly
different from unity for either the immediate or delayed inter-
v vals. Thus there dceg na+ appear TQ be ind|V|duaI dlffargnzez



of the input. However, there were significant subject by recall~
interval inferactions for both the visual and auditory mcdes;
some Ss had greater memory decrements after delayed recall than
did others even though virtually all Ss had poorer recall on the
delayed test than they did on the immediate test.

Levin, Rohwer aﬁd Cleary (1971) investigated individual
differences in preference or relative performance between paired
associates presented verbally and pictorially. The Ss received
two trials on each. of two 25-item |ists separated by 48 hours.
Each list consisted of five items presented under each of five
di fferent modes of presentation; verbal, pictorial, and three
different combinations of verbal and pictorial. The latter
Threa cﬂﬂdf+|Gﬁ5 were |gﬂared for purp@ses Qf +he présenf analysus.

;dual Tdifferences: SES- Face, gradeﬁﬂevel, and sex. They were
further classified in terms of thdjr relative performance on
verbal and pictorial items on the first palred -associate |istT
'(ﬁe:all af plcTGﬁIaI |+ems mlnus recal | Qf verbal lfems) +he
C]EESIfICaTIGn would pred|cT [+em- fype per*armance on the second
list. ’iin general, performance was better on pictorial items

than Qn\yerbal items-~i.e., few Ss recalled more verbal items
than picterial items--although there were rather large differ-
ences in The amount of discrepancy between the recall of the

two types of items. High P-V Ss (as defined by the first test)
had larger differences between the recall of the two types of
items in the second test than Low P-V Ss in ten of the 12 refer-
ence,samples formed by the three extrinsic~difference factors
although The difference was statistically significant in only
five of the samples. While the authors were aware of several
limitations of the post hoc analysis of data originally gathered
for another study, the data are consistent with the idea of
individual differences in preference for mode. While the

data are somewhat inconsistent with the results of Jensen's
(1971) study, differences in procedures, tasks, and population
makes it difficult Tg affemp1 a reconciliation of the fwa
studies. :

iﬂdiyjﬁuéj;gjffgfﬁﬁﬁés iﬁ_ﬁsfenfi@ﬁ 

While there are obviously large individual differences In
tearning ability, it does not necessarily follow that similar



differences are present in memory. On a priori grounds it is
possible that "fast" learners forget at the same, at a faster,
or at a slower rate than "slow" learners.

An early study by Gillette (1936) indicated that fast
learners retain more than slow |éarners, and for many years
this generalization appeared in a variety of textbooks (cf.
Underwood, 1954). For example, McGeoch and Irion's (1952)
popular book on The Psychology of Learning stated that "By and
large, individual differences in learning are reflected in In-
dividual differences in retention," (p. 325) However, there
are now a number of studiés which indicate that fast and slow
learners forget at the same rate.

In investigating individual differences in memory, there
are several Things that should be kept in mind. First, in con-
sidering = y.unstion of this nature, it is important to recognize
the distinetic~ between learning and retention (cf. Underwood,
196%). Whiln it 1s true that learning is always inferred from
a performance measure of retention, it can be somewhat misleading
“to view Iearnlng and FETEnTIEn as a3 zanf;nugu; pr@cess A sfudy

Second, in order to sfudy PGTEﬁTiEJ differences in refention,
it is necessary, of course, to equate the Ss on variables known
to affect retention. Probably the most important of these
variables is degree of original learning (Underwood, 1964).
Therefore, in determining whether fast and slow learners differ .
in rate of forgetting, it is necessary fo insure that they have
attained the same level of performance before the start_of the
retention interval. Otherwise, differences, or lack of differ-
-ences, in the amount remembered may merely reflect differences
in the degree of original iearning. :

" There are several ways by- whlsh performance can be equa+ed
differential numbers of exposure trials, list of different
length, study intervals of different durations, and probability
matching. However, it should be mentioned that while these =
procedures can equaTe'fhe terminal levels of performance attained
by the various groups under investigation, this is accomplished
by -confounding the equaflng precedure with the independent
variable of interest, e.g., learning ability. - Unf@rfuﬂa+ely,
little |5 known absu+ The consequences of this necessary con-



founding, so that the outcomes of retention studies in which

such equating procedures have been employed must be interpreted
with some degree of caution. However, if similar results are
obtained in studies using different ma%h@dz of equation, it is
probably reasonable to conclude that the results are valid unless
there is some reason to suspect that all of the confounded -
‘variables have +h§ same affect on perfarmange

Underwood (1954) mada The first attempt to control for
degree of original learning. By performing a successive prob-
ability analysis on data from five different studies of paired-
associated learning, he discovered that the probability of re-
‘calling an item correctly on the succeeding trial when that item
had been correctly anticipated on previous trials once, twice,
three times, etc. was consistently lower for "slow" learners than
it was for “fasf" learners. Therefore, each correct recall of
an item had less.of an affect on the SESGCIETIVE strength of an
item for "slow" learners than it did for "fast" learners, a | though
iT was possible to equate the probability of correct récall on '
the next trial for the two ability groups by allowing the "slow"
learners to have more correct anticipations of each Ttem +han
was al lowed the "fazf" learner.

After 24 hours,. the recal |- of items which had been caﬁrecfly
anticipated an equal number of times during learning was greater
for "fast" learners than It was for "slow" learners; -‘However,
when the two ability groups were matched in terms of the pr@ba—
bility of correctly recalling an item on the next.triatl, the prob-
ability of correctly recalling the item 24 hours later was virtually
equivalent fof "fast" and "slow" learners over a wide range af
correct aﬂflﬁlpaflaﬁ during iéarnlng

' Gregory and Bunch (1959) investigated this ame problem with
children between 10 and 14, The Ss learned a 10-item list com-
prised of geometric drawings as stimuli and the number 1 through
10 as the responses. Apparenfly they did not use a:constant
rate of presentation since the Ss were allowed tocontinue giving
responses until they were correct. The |ist was learned to a
criterion of one perfect recitation. |In one study the list was
immediately relearned while in a2 second study the list was
relearned after 24 hours. Learning ability was defined in +erms
of the number of trials required to reach criterion:with the
upper and lower quartile being defined as "fast" and "slow"
learners, respectively. While the two ability groups differ in
their raTe of Iearnlnga—by definition as well as statistical ly--
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there was not a significant difference between the two gﬁéups in
relearning the [ist even though this measure of retention con-
founds ‘retention and learning ability.

Stroud and Schoer (1959) had 149 college students learn,
recall 24 hours later, and then relearn foud different lists.
Two of these lists igﬁ515+ed of 12 pairs of adjectives while
the other two lists each consisted of 10 pairs of pictures of
male students and fictitious first and last names. Each list
was learned to a criterion of one perfect recitation; 24 hours
later the S5s were asked fo recali the |ist and then relearn it
to fhe same criterion. The correlations obtained between the
number of trials to learn the list and the number of items correct
on the recall test were near zero and not significant for the
two lists of paired adJezfrves but significant correlations
were obtained between learning and recall for the two picture-
name lists (r = -.23 and -.25). When the Ss were split into
fifths on the basis of the number of trials to learn on each of
~the four lists, the differences obtained among the recall scores
of the various fifths were small and not significant for any of
the four lists. ’Relearnung scores are confounded with learning
ability and therefore are not as critical to the analysis of the
relationship between learning ability and memory as are the recal |
scgres They concluded that the resul+s of their various analyzes
"suggest no more than a slight relationship between rate of learn-
ing and recall." ( p, 291)

Later in his dissertation Schoer (1962) investigated the
effect of list length and interpolated learning on recall for
fast and slow learners. Learning ability was defined in terms
of the Ss' performance on a pretest involving paired-associate
learning; this pretest was administered to college students in
their classrcom, Roughly The upper and lower fourth of The dis-
tribution yere defined as "fast" :and "slow" learners, respectively.
Ss learned either a 7-item or 14-item |list of paired adjécfives
to a eriterion of two consecutive perfect trials and then re-
turned 24 hours later to recall and then relearn the list. Just,
prior to recall half of the Ss in each ability group learned a
9-item interpolated l.ist. This interpolated list produced a
decrement in recall for both fast and slow learners, and i+
affected the recall of fast and slow learners to abau+ the same
extent, 1.e., there was no interaction. Likewise, fast and slow
!earners recalled an equivalent number Df items for both the
7- and 14=1Tem lists.
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Shuell and Keppel (1970) used fifth-grade children to in-
vestigate the same proble-. However, they used the free-recall
rather than the paired-associate paradigm and they equated per-
formance by using different rates of presentation for the two
ability groups. Learning ability was defined in terms of the
Ss' performance on a pretest consisting of a single presentation
of a list of 30 nouns at a 2- sec. rate to all Ss. Roughly,
the upper and lower thirds of the d|5%r|buflcn were defined as
"fast" and "slow" learners, respectively. In a pilot study they
found that both '"fast'" and "slow" learners recalled the same
number of words if they I|5T was presented to the "fast" learners
at a l1-sec. rate and to the "slow" learners at a 65-sec. rate.

In two separate studies they compared the recall of the two
ability groups immediately atter receiving a single study-recal |
trial on.a list of nouns and after’24 and 48 hours. In neither
‘experiment was there any indication that the "fast'" and "slow"
learners forgot at. dlfferenf rates although both groups did forget
‘some of the words. ' -

Thése studies all indicate that individual differences in
learning are not related to individual differences in memory.
There may be stable individual differences in retention, but if
there are it seems very likely that they are not re!af%d to or
“determined - 'by the substantial individual differences that are
obtained ‘in learning. The study reported in Chapter 3 of this
mgﬁagraph suggés+5 that this lack of relationship.holds for
short- Term as well as {?ng -term memory.




Chapter 3: LEARNING ABILITY AND SHORT TERM MEMORY*

While there are obvious differences among individuals in their
performance on a simple learning task, it does not necessarily
- follow that similar differences are also present in memory. For
example, .previous research (e.g., Shuell & Keppel, 1970) has shown
that "fast" and "slow" learners, as defined by performance on a
simple learning task, forget at the same rate over %élafively long
periods of time (e.g., 48 hours) if they are equated for déegree
of original learning. In recent vears a number of researchers
and theorists (e.g., Baddeley & Dale, 1966; Waugh & Norman, 1965)
. have distinguished between long~term and short=term memory. Thus,
it is possible that there is a relationship between learning
ability and short=term memory without a simiiar relaflﬁﬁshlp ex-—
isting between learning ability and long=-term memory.

It is reasonable 1o expect a relationship between iearning
ability and short-term memory since the retention intervals in-
volved In both intratrial and intertrial retention are rarely
longer than 30 sec. Individuals who have poor short-term memory
would remember fewer words after a single trial and retain fewer,
- words on successive trials; thus, they would learn the task more
slowly than individuals who have better short-term memory. The
finding by Underwood and Keppel (1963) that in paired-associate
learning "fast" learners are more likely than "slow" learners to
recall a word on the trial immediately following the +rial on
which the word is recalled for the first time is consistent with
such an interpretation, and the results of the study on Learning
Ability and Alphabetic Organization (cf. Chapter 6 of this mono=
graph) replicates this finding.

However, these data are equivocal since there is no way of
knowing whether or not words recalled for the first Time by
"fast" and "slow" learners are equivalent in sfreﬁg+h we know
only -that the words were above the fthreshold for omission. |+
is possible that the difference between the two groups resulted
from differences in the degree to which items were learned above
the threshold necessary for the word to be recalled. |In order
to investigate potential differences. in memory, It is necessary

*Thls study was done in CGIIEBQFETIGH W[Th John Giglio and will
be published in fhe Journal of Educa%:gnal ngchglagy.
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to equate the groups in degree of original learning before the
start of the retention interval (Shuel] & Keppel, 1970). Other-
wis differences, or lack of differences, .in the amount remembered
may merely reflect differences in the degree of original learning.
When:a dichotomous measure is used, the groups shculd be equated ;
at some level of performance less than 100%.
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The purpose of the two studies reported in this chapter is
to investigate the relationship between learning ability and short-
term memory when "fast" and "slow" learners have been equated in
degree of original learning. In the typical short-term memory
study, the material to be recalled is usually an individual term
which is either recalled or not recalled. . Semetimes this item
is a trigram, but usually all three letters must be recalled in
the cerrect order for the item to be scored as correctly recalled,.
In the present studies, the material to be remembered is,a string
of consonants; the dependent variable is the number of é@ﬁ%@nanfz
recalled regardless of order. The use of this measure avoids the
problems..inherent in a dichotomous measure and provides a means
of equating performance at some level less than 100%. |+ also
provides a task more similar to the +ask used to define learning -
ability--performance on a standard free-recal| test.

The first experiment was designed to determine the experi-
mental conditions which could be used to equate: The performance
of the two ability groups at some level less than 100%. The .
second experiment investigates the short-term memory of "fast"
and "stow" learners when their performance is equivalent immediately
following presentation of the stimulus material.

Experiment.!

M%jééd : CoL
: Design. The experimental design was basically a 2x3x3
factorial with two levels of learning ability (as determined by
the pretest described below), three lengths of consonant strings
to be recalled (3, 5, and 7 consonants),; and three presentations
rates (0.5, 1.0, and 2.0 sec.). i '

Materials. A list of 20 nouns was randomly selected from
the 1,000 most frequent words in the English language (Thorndike
& Lorge, 1944) for use in the pretest. The stimulus materials
for the experimental testing consisted of strings of 3, 5, and




7 CQHSQHEDTE.V'ThFEE strings of each length were used. The three
trigrams were randomly selected from the 4% and 8% levels of

WFT&E s (1935) norms. The six longer strings were constructed

so that each possible three letter combination in the string
was also in the 4% or 8% Faﬂge acc@ﬁdlﬁg to Witmer.

=
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Procedure. The pfefésf consisted of a single presentation
of a fist of 20 simple nouns fo all 222 Ss in the study. The
words were presented at a Z-sec. rate by means of an automatic
slide projector. After all 20 words had been presented, a special
slide (+++t++) signaled the end of the list. The Ss had been in-
structed that when this slide appeared they were to write down,
in any order they wished, as many of the words as they could rgs
member. Three minutes were allowed for recall, Minor spelling errors
were ignored, and the Ss were ranked on the basis of The number .of
words correctly recalled. Those Ss scoring in the upper and lower
thirds of the distribution were :Iassnfled as "fast" and "slow"
learners, respectively.

DFETESTiﬁg  The Ss were shown a sfﬁlng of consonants a+ one of
the three presentation rates on a two-channel tachistoscope which
projected the consonants onto a screen. A slide containing three
rows of asterisks was shown before and immediately f@|IDwang the
consonants, and the Ss were instructed to write down, in any - order
they wished, as many “of the consonants as they could remember as
soon as the asterisks reappeared. Ten seconds were allowed for
recall. All Ss were tested under all nine combinations of string
length and presentation rate in a fully counterbalanced order. A
The consonants were writften on a slip of paper which was turned
over after each test; a new siip of paper was used for each test.
The order in which fhe three strings of each length were shown

was also counterbalanced, :

Subjects. The Ss were 222 fifth-grade students from +hree

elementary schools. The pretesting was conducted in the regular

classrooms. The Ss were ranked without regard o school, and

Ss in each.-. abllify group were randomly assigned to one gf the 27 .
~ conditions (9 major conditions and 3 orders of fasfaﬁg) Experi-

mental tes Tsﬁg was conducted in a separate room in groups of one

to five children. All Ss were given the experimental test, al-

though only the.data from ![.. 55 in the two abi|ity groups defined

above were used in anal..sing *' results. Subjects from both

ability groups were teste] a: 2 same time f they were assigned
- to the same experimentai r~ordiition. Two Ss from the original

sample did not receive the experimental testing.
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Results and Discussion

The overall mean number of words recalled by all 222 Ss on
the 20-word pretest was 7.51, SD = 1.88. The mean of the "fast"
learners on the pretest was 9.51, SD = 0.97, and the mean of the

5
"slow" learners was 5.46, SO = 1.10.

The i&mbined means for the various conditions on the experi-
mental task are presented in Table 1. An inspection of these

-means reveals a direct relationship between number of consonants
‘recalled and the length of the string, F(2,142) = 17.8, p<.01, and,

also a direct relationship between number of consonants recalled
and presentation rate, F(2,142) = 17.9, p<.01. The differences
n performance between the two abilj+y groups was small (3.09 vs.

. 3.06) and not sfatistically significant, F(1,145) = .08. None of

‘the interactions.approached statistical significance.

These results indicate that the performance of fast and slow
learners is equivalent immediately following presentatior of a
consonant string under all of the various conditions used in.this
study. This finding is supported by the non significant corre-
lation of .08 that was obtained between performance on the pretest
and the total number of consonants regalggdvunder all nine condi-
tions on the experimental test for all 220 Ss. Thus, it appears
as though any of the conditions could be/used for investigating
potential differences in short-term memory. between "fast" and
"stow" learners since the performance of the +two ability.groups
should be equivalent at the beginning of the retention interval.

Experiment 11|

_The purpose of the second experiment was To investigate the
relationship between learning ability and shar#—férm’mgm@ry when
performance immediately following the presentation of the stimulus
materials has been equated at some level less than00%. . The re-
sults of Experiment | indicate that any of The conditions used
in that study would be appropriate for presenting the stimulus
material in the present study. We'decided to use a five-consonant
string and a 2-sec. presentation rate; these conditions should’
equate the performance of the two ability groups at approximately
70%, iricrease the likelihood that the materials are within the
memory span of all Ss and maximize the opportunity for the Ss

to perceive and process the materials,
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Table |

o

Mean Number of Consonants Recalted on Experimental Task in Exp. |

Presentation Rate

Row
onditions . 0.5 sec. . 1.0 sec. 2.0 sec. Totals

(@]

UI"u

o
-
%) I

3 Consonants ;

g8
~I
Hpd

" MFast! 2.68 2.71 2.
_USiow C2.73 28 2.8 2,77
5 Consonants | - 3,10

"Fasth - 2.84 3.07 3,48 313

(v
.
WO
Lo
o]
~

"S oy 2.81 2.91

7 Consonants | o S

"Fast! 3,07 . 52 3.82  3.40

"5 oy 2,95 3.41 - 3.66 3,34
Qgiumﬁ Totals | |

Both 2.84 3,03 3.34 3.07

]
A

"Fast' . 2,86 3.03 - 3.37 . 3.09

(W]
f X
I
L]
oy

P ; .83 3.05 . 3.32
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Note-~n = 73 fDﬁ_+hé "Fast" l|earners and 74 for the "S low" learners.
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.Design_and prageduﬁe The exper;menfal design was a 2Zx4
fachF|al with two ability groups (as determined by a pretest).

“and four retention intervals (0, 10, 20, and 30 sec.). The pre-

test consisted of a éingie_prasen*afiaﬂ of -a-list of 25 simple.
nouns. The words were presentdd at a Z-sec. rate by an automatic
slide projector. . Following the- presea+a+tcn of the list, the Ss .
were given 3 min. to write down, in any order, as many cf tThe

. words as they could remember, Mlngﬁ\spejling errors were ignored,
‘and the 3s were ranked on the basis of the number of words re-

called. Those Ss scoring in the upper and lower thirds of the

'd|3+r1bu*|an were classified as "fast" and "slow" learners,

respectively.

Approximately Three weeks lafsr the experimental testing

- was conducted. The Ss were shown a siring of. five consonants

for 2 sec. on a two-channel tachistoscope.. The slide containing

" the consonants was preceeded by a slide containing three rows of

asterisks and folliowed either by the same siide of asterisks
(in the O-sec. delay condjtion). or by a slide containing a two-
digit number ‘(in the othér 3 conditions). The S5s had been in-

,structed tha* if a number appeared they were to begin counting
‘backward by ones on their recall sheet until a bel] sounded;

when the bell sounded they were to write down as many of The con-
sonants that they had seen as they could remember in any order
they wished. For the O-sec. condition the' bel| sounded as soon

~as the asterisks reappeared. Ten seconds were allowed for recall.

All of the Ss were tested at each of the four retention intervals
ina fully counterbalanced order with a different slip of paper
used for each test. Four different five-consonant strings were
selected from the same source used for Experiment li' Each siring
was used equally often at each retention’ |ﬁferval ina fully
counterbalanced order. '

Subjects. The Ss were 213 fifth- grade sTudEQ%E from ftwo
elemaﬁfary schools; none of the Ss in this study had participated
in Experiment |. The prefesflng was conducted in the regular
classrooms. The S$s were ranked without regard to school, and
Ss in each ability group. were randomly assigned to one Df the 16
conditions (4 retfention intervals and 4 orders of testing). Ex-
perimental testing was conducted in a separate room in groups

- of one to eight children. All Ss were given the experimental

test, .although only the ‘data from the Ss in tThe two abllity groups
defined above were used in analyzing the results. Subjects from
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both ability groups were tested at the same time if they were
assigned to the same experimental conditions. Eight Ss from
the origina! sample (2, 1, and 5 from the upper, middie, and

. lower thirds, FéSpecflvely) did hot receive the exparlmEﬂfal

testing. :

'Resul+siand Dlscusslcﬂ

The ovarall mean number of words recal led by all 213 Ss on -
the 25-word pretest was 7.62, SD = 2.47. The mean of the 71
"fast" learners on the pﬁafes+ was 10.28, SD = 1.26, and the mean
of the 71 "slow" learners was 4.85, SD = 1.23. :

The combined mean numbers of consonants recalled at each r{f'
tention interval by the two ability groups are presented in Fig.
. A multivariate analysis of variance for repeated measures
indicated that the overall difference in performance between
the fwo ability.groups was significant, F(1,133) = 11.94, p<.0ft,
and that significant forgetting occurred across the various re-
tention intervals, F(3,131) = 8.07, p<.01. However, the inter=
“action between learning ability and retention interval was not b
,Eigﬁiflﬁaﬁf F(3,131) = .67.

. Thus, these data suggest that both "fast" and "slow'": learners
_forget at the same rate over short. intervals of time. The differ-
‘ence between the two ability groups was. essenT:aliy -the same at
each retention lnferval and this difference can be attributed
to the difference in Ievel of original learning which is apparent
at the O-dec.” interval. Unfortunately, a definitive conclusion
canrot be drawn from the present study since the performance of
-the two groups was not equivalent at the beginning of the retention

interval (i.e., 0 sec.). The importance of this failure fo
obtain equivalent performange at. the beginning of the retention
|ﬂ+EFVE| is perhaps mca+ Perfarman:e af both graupg was Sufficienfly

ﬁespe:Tlvely) and The f§I1UFE TQ ab#alﬂ an lnferaﬁ%lan befween
tearning aE}l|+y and retention interval is consistent with the
notion that individual differences in learning abllity cannot be
explained in terms of" :DFrespandlng individual difference& in
short- ferm memory.

" The reasons for not obtaining equivalent performance for
fast and slow learners on the O-sec. test are not obvious. Both




3

"Slmw"‘Learmersj
Interval (sec.)

Q

Ret&mtiun

e

— el N B I

w2 - ™ | o -

paITes9y SIUBUOSUO]) "ON UESN

Fig. |. Mean numbers of consonants recalled at each retention
interval, ' '

~34-



groups performed more poorly than similar Ss did in Experiment |
under near identical conditions. The anly?maJDr difference be-
tween the two studies was the number of different +es+|ng condi =

tions which the S5s could expect. In Experiment | the 5s were
asked- to respond in the same manner immediately following each.
stimulus presentation. In Experiment |l they were required fo

recal | the consonants immediately following presentation on only

" one of the- four tests; on the other three tests a two-digit
number appeared and they had to count backwards until| they heard
the beil ring: The Ss_didn't kriow until after the consonants

- had. been presented (T.e. » when either the number appeared or the
masking s!ide reappeared and the bell rang) which set of conditions
they would have for that particular test. Thus, the experimental -
task in Experiment || is somewhat more complex than the task in
Experiment |. Perhaps the Ss had not fully understood the in-
structions or mastered the requlremenfs of the task; if this was
the case, 1t would be expected that the resultant effect would
be larger for slow learners than for fast learners. It is also
possible that the necessity of being prepared to respond in two
different ways affects level of performance and has a larger
effect on slow learners than on fast learners.

H

‘Results similar to those obtained in the present study have.
been reported by Earhard (1970) when college Ss were classified
in:terms of subjective gﬁganlzaflan rather than performance. A
moderate to high correlation is usually obtained between perfor-
mance and subjective organization, and she reports a correlation
of .67 between the two scores for her pretest when it was used
in another study (Earhard, 1967). The procedure developed by
Peterson and Peterson (19593 was fol lowed, and the retention of
consonant trigrams ‘was measured at six |nferva|5 up to 18 sec.
While no mention is made of how the trigrams were scored, it is
probably safe to assume that the standard procedure was used in
which a trigram is scored as correctly recalled if all three con-
sonants are recalled in the correct order. Thus, while there
are several important.differences between the twa studies,
Earhard's (1970) dats are consistent with the present results.

In the |n+raduc+lsﬁewe mentioned the difference that is
obtained betwséen fast and slow learners in the probabil ity of
correctly recéﬁ?ﬁﬁg an item on the trial immediately following
the _trial on whléh it is recalled for the first time. The
locus of this dlffé{en:& apparently lies in either the effective-
ness of encoding or‘the degree to which an item is learned above
the threshold necessary for recall, rather than in short-term
memory . - T

i
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|ﬁd|VldU§| differences in learning abzil%y or performance
are apparently not related to individual differences .in either
short-term memory or long-term memory (Shuel!l & Keppel, 1970).
[T seems |ikely that these differences are associated with in-
dividual differences in what t+he individual has already learned
or in his ability to apply prev:ausly learned information to

the learning task in which he is currenfly Engaged
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Chapter 4: - LEARNING ABILITY, STUDY TIME.
-oelD LEAPNING-TO-LEARN¥

. “Reasons for obtaining individual differences in. performance
on a learning task are presently obscure. Oné possible source of
+hese differences might be related to the amount of study +ime
allowed for learning the task. For example, if a relatively
fast presentation rate is used, '"fast" Igaﬁﬁerg‘may'be able to
make efficient use of the time allowed while "slow" learners may
find that the time allowed is not sufficient for processing the
material to be learned. |f a slower pregaﬂ+a+lan rate is used,
it Is possible that the slow learners may find the additional -
time sufficient for processing the material, but the fast learners
may be able Po make only limited use of the additional *ime.since
they arei able 1o précess the material in less time. Thus, slow
learners may profit more than fEST learners from addl%lcnal study
time. - , '

Shuel| & Keppel (1970) found Thaf "fas+"=ané "zlaw" learners
“profit from additional study to about the 'same extent when all
subjectfs learn only a single list. However, other research
(e.g., Duncan, 1960) suggests that "slow" Eearners benefit more
than "fast" learners from repeated practice on the same type of
Iearﬁing +ask E e., ]earning +c—learn. Alsc +he Slape of +he
total llme FEQUIFEd fg pregenf the |ist obtained by Shuell &
Keppel (1970) was not as steep as the slope obtained by Murdock .
. (1960). Shuell and Keppel suggested that this difference might
'have resulted from the fact=that their subjects learngd Gnly a
single list while Murdock's subjects were tested on a variety
éf different lists. ' :

The purpéze of the presén+ study is to fnvesf;géfe the
possibility that with repeated practice on the same Type of
learning task "fast" and "slow" learners will differ.in the ex-

tent to which Thay can make effective use of addlfﬁanal study
Time. ’ ‘ : : -

=
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‘Method

qr The exper|men+ai deglgﬁ was basically a 2x3x2
fasfarlal with two ability groups (as determined by the pretest
dasgrlbed bélaw) Three pﬁesan%a+ian raTes (1 2, and 5 zegfwsrd),

The f:rST two Facfcrs zan5|5+ed of. Iﬂdepéﬁd3ﬂ+ groups WhIIE The
“third factor involved repeated measures of the same subjects.

Ma+erials Seven lists of nouns raﬁdmmly selected from the
1,000 most freguent words in the English language (Thorndike &
Large 1944) were used in the study. The list used for the pre-
test consisted of 25 nouns, and the six lists used for experimental
testing contained 2% nouns each. In the ekperimenfal testing———
each of the six ljsts was used equally af+en at each level of
practice. .

_ Procedure. The. pre%es# consisted of a single presentation
of the 25 words at a 2-second rate. The words were presén+ed by
means. of an automatic slide praJecer After all 25 words had
been presented, a special slide (+++++) signaled the end of the
Tist. The Ss'had been instructed that whern, the special slide
appeared they were to pick up their pencils and write down, in
any order they WIShEd as many of the wordd as they could re-
member. The S5s were fald that if they were unsure of a word they
could guess and that the correct speiling of the words was not
crucial. They were allowed 2 minutes to recal! the words. Minor
spelling errors were corrected, and S5 were ranked on the basis

- of the number of words correctly recalled. The upper and lower .

thirds of the distribution. were classified as "fast" and "SIQW"
learners, ﬁespec+|vely

ExperimEﬁTa[ testing took place approximately 3 weeks after
the pretest. All Ss learned a total of six.lists during the ex-
perimental testing., Each list of 22 words was. presented once
at the prescribed presentation rate, and 2 minutes were allowed
for recal'ling each Ilst. The prczeduras for learning the lists
were the smae as those used for the pretest. Each S was tested

twice at each of the three presentation rates in a counterbalanced

order with the restriction that a given rate could not be used
a second time until all rates had been used once. Within each
ability group Ss were randomly asslgned to one/of the three pre-
sentation rates for the initial test. Ea:hcﬁyésen*aflan rate
and each list was used equally often for eacl of the six

+e5+s :



Subjects. The pretest was administered to 128 fifth-grade
students in ftwo elementary schools. Ranking of the Ss was done
without regard to the school in which the S was enrol led. Pre-
TESTIﬂg was canduc+ed in the regular classr@ams. Far expérlménfal

' _assugnad “to a par+|cular QQﬁdITIEﬂ rep@r+ed to a separafe room-,

in groups ranging in size from 1 fo 9. All| Ss were given the ex-
perimental test althdugh only the data from Ss in the two ability
groups deflined abave. were used in analyzing The results. Subjects
from both ability groups were tested at the same time if they

were assigned to the’ same +es+|ng EDﬁlelQﬁ‘

/

rs
Results

The QvéFgTTaﬁggﬁ’ﬁﬁ"b er-of-words.. Fecalled by all Ss on the

‘pretest was 7.45, SD = 2.46. The mean for the "fast" Tearners - ..

was 10.08, 5D = 1 .51, and the mean for the "slow" learners was
4,88, §Q_='1.D7. The mean numbers of words recalled by the - .
various conditions on +he first and last experimental test are. '
presented in Figure 2.. There was a significant difference be- .
tween the performance gf fast and slow learners on both tests,”
F(1,73) = 11.41 and 13.80, p<.01, for Test 1 and 6 respectively,
indicating that the two ability groups were successfully separated
by the pretest. |In addition, there was a direct relationship
between +he number of words recalled and presentation rate, A
F(2,73) = 3.24, p=<.05, and 755, p<.01, for Trials 1 and 6 F%—
Epé:*ive]y., Nen*hér IﬂTéFEGTIQﬂ appraached slgnlflgancé. '

Murdock's (1950) formula R = ki + Eﬁwa% used for inVEsflga—
- ting the Iinear trend across presen+a+|an rates for the various
groups. © |h this formula R, Is the number of words correctly re-

called on the first presentation of a Ilist, k Is the slope of
the Iinear funcflan,_iils the total t+ime FéqUIFEd to present the
ilisf and m,ts a Qansfan+ Since in The pregenT study llg*

FEQUIF%d to presen+ the .list was 22, 44, and,i10 ‘seconds for the
1-, 2=, and 5-second rates, respectively. The values of k and

- m were computed by the. |least-squares method and are presented

in Table 2 along with the values obtained in the ‘two earlier
studies, The values of k obtained in the present study are
similar to those obtained by Shuell & Keppel (1970}, although
these values are all considerably lower Than the median value
obtained by Murdock (1960)., The values of m obtained in the
present study are samewhaf lower than those obtained by Shuell
and Keppel,
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Fig. 2. Mean numbers of words recalled by "fast" and "slow"
learners on Tests | and 6 as a function of presentation rate.
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Table 2
~ Values Qéiﬁ_andhggfﬂf Number of Words Reéallédfasta Function

of Total Time to Present the List

Study and Group

Test 1 (Present Study)
= Fast 015 (.0098) 7.47 ;.5%@)
Slow % ,020 (.0094) . 5,44 (,646)
- Test 6 (Present Study) |
Fast - - .. .033 (.0108) 5.43 (,749)
Slow .024 (.0103)  3.92 (,708)

e~ Shuel ) & [{eppel (1‘370)

... Fas?t s 016 (70093)+ ~- . —.9,74 (.877)

=T . @‘f”t . o . ' o N
Slow™ , ,QZQ_(iaagi) _ - 5,80 (.909)
Murdock (1960)
Median values .060 : 6.1

Note--The standard errors of measurement are presented in
parenfheses§
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An inspection of Figure 2 reveals a decrease in performance
from Test 1 to Test 6 for all conditions. Since in the random
assignment of presentation rate to test number, 5s were tested _
at the same presentation rate on both Tests 1 “and- 6, it is possible
to test the difference in performance on the two tests. A multi-,
variafe analyfis of variance f@r repéafed measures iﬁdnzafes
13, 98, Eﬁ ﬂl N@ne Q% +he lnTérachang were 5|9n|figan+ F'5€1
The mean numbers of words recalled on each of the six tests by
the two ability groups are presented in Table 3. A multivariate
analysis of variance indicates that. there.was.a significant de-
crease in performance-as a function of tests, F(5,73) = 3,70,

p<.01. The test by abllafy interaction was hot 5:gﬁif|caﬁf

= .29,

Discussion’

The resul+5 for Test 1 of the presenT study are very simllar

" to those obtained by Shuell and Keppel (1970) and-serve-as-a- Fem

plication of the earlier study. The main difference between the

~two studies 1s in the absolute level of performance, and this -~ -

probably resuits from the shorter list used in the present study
(22 vs. 30 words). |In general, the resul%s for Test 6 are the
same as those for Test 1, The failure to find an interaction
between learning ability and presentation rate for either test

‘suggests..that "fast" and "slow" learners profit to the same ex+en%§%

from additional sTudy time and- that.this _finding does not depend

~.on the amount of practice which the subjects have had in learning

the parf;culaﬁ type Df +ask

Shuell and Keppef (1970) suggested that one pGSSIblE explana-
tion for the relatively steeper slope of the linear function
obtained by Murdock (1960) may have been that with repeated
practice subjects could make more efficient use of addifional
study tTime.' This hypothesis was not supported by the present
results. The reasons for the difference in the slopes obtained
In the various studies are not immediately apparent, although
one obvious difference is the age of the subjects--Murdock used

- college students wh:le the afher studies used fifth-grade chlldren.

The inverse FE|ETIQﬂ5hIp between the number of pFIQF I1sts
which had been learned and the number of words recalled is an
interesting finding. The.failure to find an interaction between
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~learning ability and amount of practice indicates that the de&fe—
ment is equivalent for both fast and siow fearners, While this
finding Is.contrary to other research on learning=to-learn, few
studies have investigated learning-to-|earn in-free-recal| learning,
and none of, these have used children as subjects. [t [g not .
Clear whether the decrement n performance resyl+e from interfer-
ence or decreased mofivation, but the most Inferesting finding
for purposes of the present study is that the decrement is the
same for fast and slow learners, . o ,

Attempts fo Isolate the sources of individual differences
In performance-on a relatively simple learning task such as free -
recall need to consider factors other +han anount of study time
available and learriing-to-learn, Potentia| differences in short-
term henory, organizational strategies, attention, and/or the |
past experiences of the individual which could produce differances
- In.such things as meaningfulness of the material may prove worthe
While to consider in future research I this area,




Chapter 5: THE RE{ATIONSHIP OF FREE~RECALL
LEARNING TO OTHER VARIA 'ELES v g

In this ch pfer, two affépfz to investigate the refa+lsnsh|p
oflearning abllify in free recall to other variables are reported.

N The first attempt is the reanalysis of data collected for a yet

~— unpublﬁshed study by the present writer whiech investigated the ex-

tent +d which massed and distributed practice during learning af-

fects retention. The second study correlated free-recall per-

formance in children with-a wide variety of measures which were

felt might, in one way_or another, be related to learning ability.

t+ was hoped that the nature of Tha obtained correlations might

indicate some potential worthwhile directions for future: research. -

Learning Ab{iifg and Distribution of Pragtice

Cy Hovland C19§§) did a sfudy investigating the effect of dis-

"~ tributed prac+lgé in both serial and palred ~associate learning.
Each S learned four 9-item paired-associate |lists~~two lists under
conditions of massed’ practice and two lists under conditions of
distributed practice--and four 11-i{tem serial lists-=two |lists
under each condition of practice. The intertrial interval was

- six seconds with massed practice while with distributed practice
the interval was ftwo minutes filled with a color-naming task.

For serial learning, the list was learned to a criterion of @né:
perfect recitation more quickly under conditions of 'distributed
practice; however, 22% of the Ss learned the four serial lists

more quickly with massed - prac%nce while 63% learned more quickly
with distributed practice--16% learned equally well with the two
conditions of practice. With the paired-associate lists, there
‘was no overall -di fference between the two conditions of praz+|ce,:
but 44% of the Ss learned the lists more readily with distributed
practice while 38% of the Sslearned more readily with massed
practice--19% learned equally well with either condition of prac-
tice. Unfortunately, he did not " make a'similar taliy with both
lists ‘combined.. Whi-le—thedata are eqU|vacal they do Suggé$+
T the pabslblllfy that there may be individual dlfferenses in
preference for or effectiveness of masseé and distributed
practlice,
The results of another sfudy (Madsen, 1955) suggest that
1Q may interact with distribution of prazflaa. Children of
high, medium, and low IQ learned a 10-item paired-associate
lisT under conditions of massed (5-second intertrial Interval)
and distributed (60-second intertrial interval filled with

A}

~45- B




color naming) practice. For children of low 10, the list learned
by massed practice required almost twice as many trials to reach
criterion than was required with the list iearned with distributed
practice. The high 1Q children, on the other hand, learned more
readily under conditions of massed practice, although The difference
between massed and distributed practice was not statistically
significant. There are some difficulties-in rﬂ+éﬁpréflﬂq the

. interaction between 1Q and condition of practice s.ince the process

~ that would be involved is not completely obvious. dJensen (1964)
sugaested that perhaps this findina is dependent on the time
necessary for a memory trace to be consolidated; with ‘distributed
practice sufficient time «sis allowed for the trace to be con-
solidated while with massed practice only those Ss who-are able”
to consolidate rapidly (i.e., hiah 10Q) have sufficient time for
the consolidation process to be completed. However, it°'would be
interesting if similar data were available on subject variables
that are more directly related to the learning process than is 10.

In an attempt to obtain such data, the results of a study,
as yet unpublished, which ! had conducted earlier were reanalvzed
with this idea .in mind. |[In the study, college Ss spent six al-
ternate study-recall trials learning a list of 24 words by free
recall. Half of the Ss received all six trials on a single day
(i.e., massed practice), while the remaining Ss received two
trials on each of three successive days (i.e., distributed prac-
ticel). Seventy-two hours later they were.askad to recall: the
list; during this interva!, two-thirds of the Ss learned an
interpolated list under conditions of either massed or dis-
tributed practice while the remaining 5s worked on an unrelated
task.

In order to investigate the potentisal relationship between
learning ability and distribution of préctice, Ss were ranked
on the basis of +heir performance on the first two +rials of
learning (before the distribution variable was introduced), and
those Ss in the upper and lower thirds of the distribution were
defined as "fast" and "slow" learners, respectively. The mean
numbers of words recalled.on Trial | and 2 combined, Trial 6,
and the difference between the number of words recalled on
Trial. 6 and the 72-hour recall on Trial 6 and the 72-hour
recall test for Ss in the various conditions are presented in
Table 3. For performance on Trial 6, "fast" learners, necal led
moreé words .than "slow" learners, F(l, 75) = 46.63, p<.0l; while
slightly more words were recalled on Trial. 6 under conditions
ot massed practice than under conditions of ﬁ:;+rzbufed prac-
tice (19.90 vs 18.87). This difference was not *%aTnsTncally
significant, F(l, 75) = 2.40, p = .13.  Likewise, the ability-

F
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Performance ¢ "Fast" and "Slow" Learners Under Conditions

Trials Trial 6
Condition _ n - 1 and 2 Trial 6 Minus Recall

"Fast" Learners
Massed Practice 19 28.95  21.63 _ 6.79

‘h

& 21.58 5.89

My

Distributed Practice 19 30.
"Slow" Learnsis
Massed Practice ; 20 : 19,25 . 18.25 9.50"

Distributed Practice 21 18.62 16.43 4.48

MSE B.76 7.73 10.63




by~-practice interaction was not significant, F(1,75) = 1.99, p -
Thus, there is no evidence that "fast" and "s Iaw” learners are
dsfférénflaily affected by distribution of praaflc5 although it
would have been preferable to have an independent measure of

*learning ability.

I
i
[l

In order to take into consideration the different levels of
learning that had been reached by Trial'6, the difference between
The number- of words recalled on Trial 6 and on the 72-hour re-
tention test was used to measure retention. In testing the
di fferences among the various groups in this measure, the con-
dition of - inferpolated |E§Fﬂlﬁ§ was used in The dESlgﬂ in an
.attempt to increase the precision of the statistical tests,
The resulting analysis revealed that "fast" learners forgot
fewer words than did "slow" learners (5,34 vs 7.12), F(1,67)
6.17, p < .05, although it is possible that this fiﬁdlﬂg could
have been influenced by a ceiling effect among some of ‘Tthe

- "fast" learners. Those Ss who had learned the |ist under con-
ditions of massed practice forgot almost twice as many words as
the Ss who learned the list under conditions of distributed
practice (8.39 vs 4.20), F(1,67) = 32,08, p < .01. However,
there was absolutely no indication of an interaction between
learning ability and distribution of practice, F(1,67) = .55,
Thus, while distributed practice during learning resulfed in
superior retention, this effect was comparable for '"fast" and

"slow" learners.

' %
Correlations of Learning Ability with Other Variables

since we have a very hazy picture of the type of variables
which are related to learning ability as it is being defined in
this project, it was decided to conduct an exploratory study that
hopefully would provide us with information about some of the
directions in which research on individual differences i n learning
might profitably pursue., A variety of different tasks wh!ch for
one reason or another, we fé |t might possibly be related to lﬁ-
dividual differences in free-recall learning were included, A
sample of 47 fifth-grade children in a single elementary school «
were administered the following tests and simple correlation
caaff:an&n+5 ware csmpufed amang the varlaus ‘measures.

=

#This study J%iidane in collaboration with Hugh Gash.
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Single=Trial Free Ré§a|| The standard measure of learning
ability in this project has been performance on a single-trial
free recall tesT. Two lists of 25 simple nouns each were con-
structed for the present study. Each list was presented separately .
to the children in their regular classrooms. Each |list was pre-
sented at a Z-second rate by means of an automatic slide projector;
after each complete list had been shown, a special slide indicated
the beginning of a three-minute recall period. The number of
words correctly recalled from each list and the total number cf
words recal led from b@fh lists comprised an index of learning
ability.

Multi=Trial Free-Recall learning. While some of the studies
conducted as part of this project used multi-trial free-recall
learning, none of them continued until a common criterion of
performance was attained. Data on the relationship between var-

- fous measures of learning are limited. It was felt that possible
performance in this ftype of task might differ somewhat from the
single=trial tasks we had been using, so it was decided to in-
clude this type of task in the study. A list of 10 simple nouns

se léected from the same source (the 1,000 most frequent words in the
English language according to Th@rndlhe & Lorge, 1944) were used
for the other free-recall task, although none of the words were the
same as those in the previous task. Initfially, the [ist consisted
of 12 ifems, but when the first two Ss were unable to learn the
ilsf ina réasgﬁable number Qf frlals %he IIST was reduced +c

@

since zémple+e dafa was nQT avallab]e for +hem) The Ss were
tested individually. The words were presented by an automatic
slide projector at a Z-second rate; after each presentation, 45
seconds were allowed for written. recail Three different corders
'of the 1ist were used an equal number of times during learning

in a counterbalanced order. The number of words correctly re-
cal led on Trial 1 and the number of trials required to reach'a .
criterion of cne perfect recall were used for the study.

Extraversion. There is some evidence that extraversion is
related to individual differences in learning and school achieve-
ment (e.g., Jensen, 1964; Lynn, 1960; Lynn & Gordon, 1961), In
order to obtain a measure of EXTFEVEFS|Gﬁ for the present study,
the Junior Eysenck Personality Inventory was administered to the
children in their regular classrooms. Six Items (#10, 12, 20, 29,
37 and 47) were deleted from the inventory at the regues+ of The
Internal Clearance Committee, Bureau of Research, U.S5. Office of
Education; none of .these lfemf were on the Ex%ravergi@ﬁ Scale of
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they were asked t

the inventory, The items were deleted by blocking them out with
a black felt -pen and telling The children not to respond to these
items. The inventory was scored with the key provided, and“the
score obtained for the Extraversion Scale of The lnveﬂfsry was
used for the” study. '

“Mean|ngfufn355“ Score for 5ub;ec+si A Targe amount of re-
search (e. .g., Noble, 1963) has been conducted on the role of
meaningfulness (m) Iﬁ verbal learning. One standard prgzeduré
for obtaining a measure GfmgeaﬂlﬁngIHESE is to present a group
of 55 with a series of stirul items and ask fthem to write
down as many words as they can that each stimulus item makes
them think of; 60 seconds is al lowed for the Ss to respond to
each item. The fotal number of responses -made, by the Ss to
each item are divided by the number of Ss FESpQﬂdlﬂg, and the
resulting measure (m) is used as an operational definition of

- meaningfulness. A number of studies have shown that the m
‘value of the materials to be learned is directly related to the

ease in learnlng +he material, and The relationship is well es-
tablished, ! .

Might There be an analogous measure of individuals that
would be related to individual differences in learning ability?
ls it possible that Ss who are able fo give more responses to
stimulus Items are also able to learn the items more readi ly
Jjust as high m material is easier to learn thah low m material?
I+ was declded to gather data that would be relevant to this
possibility in the present study. A booklet of 12 stimulus words
preceded by two practice words was given to the Ss in their
regular classrooms. These words were all high- frequeniy nouns
se lected from™the source described earlier, The children were
told that this was a test to see how many words they could
think of in a short time. Each word was presented on a separate
page, and the Ss wgre asked to write as many things, places,
Ideas, events, or fwhatever the key word made them think of, and.
return’ to “the key word after each respgnsa‘
SixTy seconds were\allowed f@r the children to respond to each

ward

: li
In order to @ﬁgaln a score.for each individual, fhe total

number of responses which each S generafed to the-various 5+1mufu5
words was calculated; the number of responses which each S made

to each word was summed across words to get a score for each in-
dividual rather than summed across 5s to get a score for each word
as is done for the traditional measures of mean|ﬂgfuln255. For
half of the 5s, it was necessary to terminate the test after they
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»had responded to only five of fthe original 12 stimulus words,
aH‘ht}uqh data for- all 12 words were available for the remaining
5s. In an attempt to determine if the results would be seridusly
altered [f only the data from the five words responded to by all
Ss:.were used for the analysis, the correlation between the total
number of responses made to the flirst fiye stimulus words and the
total number of responses made 1o all |2 words was calculated for
those Ss who had responded to all of the words. The correlation
coefficient obtained was .92. Therefore, it was decided that using
the! da%a from the five words would provide us with the same results
as using all 12 words, and the five-word data is what is,reported.

[+ is posSible, of course, that different Ss respond differentl|y

to this task. For example, a S who gives only dire¢t associations 16
'the stimulus word, returning to the stimulus word after making each
response as lns+ruc+ed might generate fewer total associations than
another S whor generafef continuous associations, responding to .
.preVIQu;Iy given responses rather than the Efimulug word, or who

- responds in several other different ways. However, these two Ss
might obtain comparable scores on the overall meaningfulness rating.
Various attempts were made to determine if Ss were in fact responding
differently to the task and if these differences in response style
might be related to learning ability. For example, one attempt
involved searching for superordinate and subordinate associations-
to the stimulus items, Another attempt involved counting the
number of different Types 'of associations generated by the Ss.

- This latter measure was the only one that seemed feasible to
score, and it is lﬁ:iuded in The aﬁalysls.

: Average ReacTi@n Time to “ay a Word. Another factor which

we felt might conceivably be relaTed to learning ability was

the effective amount of study or rehearsal time which a S has ‘
available for processing each word in the [ist fthat he is learning
and, ~therefore, related to his overall performance in learning

the list, One possibie index of this effective processing .
time might be the amount of time it takes the S to perceive and
react to a word as measured by the reaction time required to say
- the word. Ten simple words from the same source used previously
were projected onto a screen one at a time. Thé cycling of the
projector activated a stop clock which was stopped by a voice-
keyed relay when the § said the word. There was a short rest
Intferval between words. The Ss were tested individually, and

the average reaction time in milliseconds for all ten words was
calzulafed for ea:h $ for use In this study. :
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Reactive Inhibition. The concept of reactive inhibition (Iﬁ)
as an inhibifory potential which builds up as a consequence of
making responses, was originally devetoped by Hull (1943) and
incorporated into his well known general theory of behavior.

There is some evidence (Eysenck, 1957; Lynn, 1960; Otto, 1965;
Otto & Fredricks, 1963) that reactive inhibition is re!aTed Tg
both exTravers:gn and the learning of school-Ilike tas There
are also some -similarities between this concept and +h§ “notion
of individual differences in susceptibility to intralist inter-
ference (eg., Stroud & Carter, 1961) :

For the present study, an inverted number-printing task
(Otto, 1965; Otto & Fredricks, 1963) was used as a means of
measuring reactive inhibition, The task was done in the Ss!'

A

, regular classroom in groups of 25 to 30; three experimenters
"were present to supervise and insure accurafe timing. First,
the numbers | through 10 were put on the board. The Ss were

asked to make their own inversion of each number while one of
the experimenters wrote the inversion of each number underneath

the numbers already there. As soon as the Ss understood the

nature of the task, they were given |2 massed, 30-second trials
during which they wrm+e the inverted numbers Qﬂ a prepared data
sheet consisting of hal f-inch squares. A verbal signal was given
every 30 seconds, and the Ss had been instructed to skip a

square when the signal was given. After completing the 12 trials,
the Ss were given a five.minute rest period, and then.they con-
tinued the inverted number-printing task for an additional four
30-second trials. The number of inverted numbers recorded during .

. each trial was recorded, and the mean numbers of items written

on Trial | and 12 of the task prior to the rest period and the

four post-rest trials were used for the analysis., . The di fference

between S5's performance on the last prezrest trial (Trial 12)
and the first post-rest trial is used as an index of the amouny
of reactive inhibition which is dissipated by ?he |nfrﬁducflan
of The rest period. -

B‘azkzﬂg BIDEklﬁq refers to +hase periods of time when an
individual engaged in mental activity seems unbble o respond and

] even with effort is unable to continue until a short interval of

time has elapsed (Bills, 1931). Obviously, this concept is
related to the concept DF reactive inhibition, al+h@ugh this
relationship has never been developed. Bills (193!) ‘investigated
blgckrng in a variety of tasks and obtained individual differences
in speed of response, frequency of blocks, and length of.blocks.
He f@uﬂd fhaf iﬁdiVlduais whc rezpcﬁd rap;diy +end f@ ﬁs@EQfawer

IDwa. The pracedure used in the presan% rﬁyEETIQaTi@ﬂ is a some-
what sophisticated version of one of Bills! original tasks.

e . =52= . ) ‘ -

[



The task consisted of presenting a matrix of digits to the 5.
There were seven rows in the matrix, and each row consisted of 25
digits ranging in value from one to nine. The §'s task was to add
three to the first number in the row, substract three from the
second number in the row, add three to the third number in the row,
etc., alternately adding and subtracting three; after the S had
responded to all 25 numbers in the first row, he moved to The
second row, etc. After working on a pretest string of 25 numbers
until the experimenter was convinced, that the task was understood,
the S was given four minutes to respond to the matrix of digits
described previously. He had been told to work sms quickly as he
could but not to go so tast that he would make mistakes. The Ss
were tested individually, and.their verbal responses were recorded
on a tape recorder. )

Later, a visual representation of each 5's vocalization was
obtained by using a polygraph to make a Transzrlpflan of the
original tape recording. Whenever:-the 5 said something, there was
a peak in the graphic representation; and to insure that each |
peak actually represented an appropriate response rather than a
cough, static electricity, etc., the experimenter listened to the
tape while it was being transcribed and marked each appropriate
peak with a pen. A block was operationally defined as a pause
greater than two average responses for that S. Unfortunately,
the first few responses of each S were lost in the fTranslation.
The total number of responses and the number of blocks that
occurred during the last +hree minutes of the task were recorded

and used in the analysis.

Results. The means and standard deviations of fthe various
measures are presented in Table 4, and the correlation coefficients
among the various measures are presented in Table 5. The most
obvious conclusien is that none of the variables considered seem

to be related to individual differences in free recall. Moderate
correlations were obtained among the various measures of free-

recall learning with the exception of Trial-I1 performance on the
multi-trial task which may have been influenced by the limited
range of scores that were obtained on Trlal 1| (X =.5.38, SD = 1.50)

The only variable that was significantly correlated with
performance on any of the free-recall tasks was the number of
responses given in the blocking task; those Ss who made fewer
__responses during the blocking task tended to recall more words

on the single-trial’ free-recall tests. An explanation for this
relationship is not immediately obvidus. Since very few errors
were made on the blocking task by any of the S5s, it is difficult
to attribute the relationship to something Ilike concentration or
conscientiousness.



Table 4.

Means and Standard Deviations for the Various Measures
Standard

Vartable ‘Mean Deviation
1. First 25-word Free-Recal | Test | - 11.00 2.40
2. Second 25-word Free-Recall Test ' 10. 38 2.68,

3. Total Words Recalled From Both Tests °  21.38 4.42

4. Trial 1 of Multitrial Free-Recall Test 5.38 1.50
5. Trials to Criterion of One Perfect

Recitation on Multitrial Free-Recall Tesf 7.45 3.64

LY

. 6. Extraversion Score from the JEPI 11.62 4,62
7. "Meaningfulness" Score for Subjects 39.15 9,63

8. Number of Categories in "Meaningfulness" :
Score for Subjects ' 8.72 - - 2.36

‘9. Average Reaction Time (in milliseconds) .
to Say a Word 1,582. 11 121.34

10. Reactive-Inhibition Task--Trial 1 12.79 5.69
" 11. Reactive-Inhibition Task--Trial 12 14.38 6.06

12. iR Task=-Post Rest=-Trial 1 18,19 ~7.18

13. 1 Task--Post Rest--Trial 2 . 15.70 6.27

14. 1. Task--Post Rest--Trial 3 - 16.11 5.87

15, 1 Task--Post Rest--Trial 4 0 7ss 6,92

16. Difference Between Trial 12 and First | -
Post-Rest Trial of IR Task - - 3,81 5.32

17. Blocking Task--Total Number of Responses 57.47 18.65

18. Blocking Task--Total Number of Blocks L 3,51 1.69




l0- £0 L2 80 9L ¥l vl Ll ZZ- GZ- 10-.2Z- &l 0Ol- 0L B0 60 syootg--buyoo|g gy
6l €0 ¥l 10~ 20 pl- i~ SO €I 9l- @i- 8l . Zl- 6Z- 82- Sz-  Sesuodsay--Buioolg /|
67 €v 8 95 1z~ 8L 90~ €0 0 6l- Li- 10 Ll 80 €. (dZLL) “310--1 tor
99 8L 69 St 8¢ ve- GZ- SO Gl 60 0= 00 20 €0-  (pl) 459y isog--¥| ‘g
28 9 Z§ 66 Zl- 10 [z Ol- £z- Ol 0Z 8l LI (1) 152y 4s0g--B| -y
vL 29 0L Zi~ L[l- @ .90- Zl- €0- €I Ll 11 (zl) 458y 4sog--Y| g
69 69 -¥0 SO- 6l 1z- Ll- L0 0Z 6L 9l (11) 453y 4sog--U) -z
99 il 60- 0Z 80- z0O 80 60 S l0- T zvgena=Yy g
v0 8O- YZ 2zl 1Z- L0 - 12 07 Ll 1 gerag--9 g
9l- 80- Z0 9l 60- 8- 6l- €l- Sul] UOLLDRSY AV 6
65 20 1z- zL £l- vl- 80- (-B4eD) sseujnsbujuesy ‘g
Sl €2- €2 p0- G0~ £0- (I12401) Ssau|nybujuesy L
60- 1Z 00 €0- %0 (13r) UOISIBA0LLXT *9
“10° 03 pelinbad §1 ¢y~ | m |
}O enjeA B pUB {8AB| GO° BYL Ob= Gp- GCE- pp= ¥4 |RIJL "HINE--0/1 ‘G
4o souedi}jubys gaklﬁmgézij ,
S| 7" 40 @NjEA B S§ [ ULIM | 15 S N WA _zm [BE4L "4I0R=-~L L "%
| 88 - G8 | 1eoey 924 jegor ¢’
1 .wmmH z;§ﬂ:qumm "z
4591 ||ed8y-88ld 4514 *|
L oL o i ¢ 2zl 10l 6 8 [ 5 & ¥ € 7 1 - ,

(POL4 1WO m=@§_umag,mm;gmggm§;gm;%a,@z@ Ari11gy Buiuaee Buowy (/p=N) SUO|Le|B4I0DISLU|

§ S[qeL

Aruitoxt provided by Eic:

E\.



The failure to find any kind of a relationship between
learning ability and "meaningfulness" scores for the $s was some-
what of a surprise since meaningfulness of the material to be
learned is such a powerful variable. There appear to be sub-
stantial. individual differences in "meaninafulness" of Ss

(X = 39.15, SD = 9,63) and these differences appear 1o be rather
"stable across the words used in the present study (r's among the
5 words ranged from .36 to .61), but these _individual differences
certainly do not appear to be related to individual differences
in free-recall learning. !t is possible that different results
would have been obtained if a wider variety of words had been
used in the test (all of the words used--Bank, Hill, Pound,
Sleep, and Start==are high frequency words), but this seems some-
what unlikely in view of The large individual differences that.
were obtained. .



Chapter 6: - LEARNING ABILITY AND TRANSFER
OF A CONCEPTUAL SCHEME*

I+ would seem reasonable to suspect that the efficimncy with
which one can transfer from one situation to another might be
di fferent for learners of varying ability, accounting for at least
a portion of observed individual differences. This study investi-
gated the transfer of learning ‘or "fasf" and "slow" learners
between two successive lists where the organizational structure
of the first list was either the same or different from that of
the second.

In order to investigate this possibility, the data from an
earlier study (Shuell, 1968) were reanalyzed. In This study,
coilege Ss were asked to learn two successive |ists, each
containing 35.nouns representing seven different conceptual
categories. Each |ist was presented for four alternate study-
recall trials of free-recall learning. For half of the Ss,

di fferent examples of the same seven :a+egarsa% appeared in the
two |lists; for the other half, different categories were repre-
sented by the words in +he two |1sts.

Since Learning abillfy was not a concern of the earlier
study, no pretest was given to define "fast" and "slow" learners.
For reanalysis, learning ability, therefore, was defined in ferms
of performance on the first Trial of  the f|r5+ list, The upper
and lower fourths of the distribution were referred to as "fast"
and "slow" learners, respectively. A 2 x 2 factorial design was
used with two levels of ability ("fast" and "slow") and two
conditions of transfer (5ame and dlffEF%ﬂT categories). +

Table 6 presents the mean number of words recalled on the
last trial of List | and on each trial of the Transfer List
(i.e., List 2) for each abilify-by=transfer group. A mulTi=
variate analysis of variance indicated that there was a
statistically slgﬂlflzanT di fference between +he performance of
"fast" and "slow" learners, F (1, 153) = 59.9, p <.0l, and
between -the two conditions of fran;fer, F (I, 153) = 17.53,
p-<,0l, The interaction between learning ah!llfy and c@ndlflan

This sfudy was done in g@llabaraflan with John Giglio who wrote
chaprf
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Table &

Mean Numbers of Wcﬁds Recalled on Trial 4 of List 1 and on the

Transfer List by "Fast" and "Slow" learners in each Condition

(Based on data from Shuell, 1968)
Tﬁéﬁsfér List

List 1

Trial 4 Trial 1 Trial 2 Trial 3 Trial 4
24,61 27.08  28.61
28.M16 '29.53

Condition
17,05

"Fast" Learners N
9,92

Same Condition
29.6% "18.65  26.28 -

. 4

S0

Different Condi+tion
21.06°

"S1ow" Learners
Same Condition : 24.14 _
14.12. 22.54

Different Condition 25.34




of fransfer was not statistically significant, F (1,153) = 3,29,
= .07. However, thare was a sigﬂifiéaﬁ+ ability-by-transfer-

by-trials interaction, F (3,151} = 3.17, p <.05. One possible
interpretation of these results is +haf after the first trial
"slow" learners were affected more by the interference due to
thepresence of the same categories in each list than were the
"fast" learners. The failure to find a difference on Trial |
could resuit from Ss needing one trial to learn the nature of

the list.

~ Since learning ability is confounded/with the absolute
level of tearning on List |, these results must be viewed with
caution. Also, there was a possible "ceiling effect" on
Trials 3 and 4 of List 2 for the "fast" learners which might
have influenced the 3-way interaction. A multivariate analysis
of covariance, using Trial 4, List | as the covariate was done
to statistically control for the absolute level of List |
learning. The ability~by- Transfer-by frlalg inferaction was
still significant, F (3,150). = 2, 65, p = .05, In order to
investigate this Transfer effea+ fur+her it was decided to
conduct a study with children in which +h§ degree of learning
for the original list was equated.

‘Method

‘Design. The experimental design was a 2 x 2 factorial
with Two levels of learning ability ("fast" and "slow") and
two conditions of transfer (same and di fferent categories).
The upper and lower thirds of the distribution were used in
the statistical analysis although all subjects underwent experi=
mental testing.

. Materials. Two noncategorized lists of 20 nouns each were
randomly selected from 1000 most frequent words -In the English
l anguage (Thorndike & Lorge, 1944) for use in the pretest. In
addition, four lists of 40 words each were constructed for the
main parr of the experiment using norms reported by Battig and
Montague (1969). A total of 16 categories were used; each list
consisted of five words from each of eight categories. The
same eight categories were ‘represented in each of two lists
(Al and A2) and the remaining eight categories were represented
in each of the >ther two lists (Bl and B2). The |0 most frequent
“responses for e.-.h of the |6 categories were used except where a
word appeared in more than one category (eg., orange: color and
fruit). The odd-numbered responses were assigned to the
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Al and Bl lists; and the even-numbered responses were assigned
to the AZ and B2 lists. Three random:orders of each list were
then constructed with the following restrictions: (a) no more
+han two words from each category could be Egn+|guau5 (b) the
same word could not occupy the same serial position in more
than two of -the orders, (c) fthe words could not be adjacent and
in the same order in mQFE than one order and finally (d).words
with obvious associations whether within the same or ditferent
categories could not be contiguous (eg., pot, pan; yellow,
canary;, table, tennis; train, track; and apartment, house were
not allowed). Each word was mgunfad on a 2 x 2 transparency to
be used with an automatic slide projector. :

- Procedure. Pretesting QQHEIETEd of a snnglé préEEﬁTa%tcﬁ .
of each uncategorized 20-noun list at a two-second rate by means
of an automatic slide pr@Jecfgri The lists were presented to
144 {fifth and sixth grades in their régulaﬁ classrooms and were.
:aun*e&balaﬁ:ed a:rasg zlas%racms. Afrer The lasf ward appeared
5erveé as a cue for The Ss to béglﬂ fﬁee reza[l. The SS were
given three minutes for Tecal | and had been instructed to avoid

. wild guesses, but to record doubtful responses and not to be

concerned with spelling. The 55 were ‘ranked on the basis of the
.combined pretest scores with the upper half being defined as
"fast" learners and the lower half as "slow" léEFﬁéFE v

The experimental fegflng was begun appﬁQX|ma+§|y three.
weeks after pﬁe?esflhg The Ss were tested in .24 small groups
of ffom [- to 6 persons dEpEﬂdlﬁQ on their EESIQﬁEd conditions and
their availability. One day was used fo test Ss who could not
attend the testing session far whlch they were “originhally
scheduled.

All S5 were presented one of the 40-word lists in the same
manner as the pretest. The "fast" learners received two frials
and the "slow" learners received six trials. Previous work 7
indicated that the different number of trials would’ éffEQT|VEI9
equate "fast" and "slow'" learners for original degree of learning.

. The second list was preserted for four trials to each S with half_f
of the "fast" and "slow!" learners receiving different words but -
from the same categories as.the first list and the other half
receiving different words from di f ferent ca+agbrues.ﬁ Both the

order in which the lists were presented and.the random orders
of each list were counterbalanced to preclude any |ist+ or order

bias.
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For each of the six. ("fast" learners) or 10 ("slow" learners)
presentations, 2.5 minutes were allowed for recall, At the end
of each recal| period, enough time was allowed to remind the 5
that he would see the same |ist but in & different order than

" the preceding trial. An exception 'to this procedure was made
for the "slow" learners where a short (approximately 30-secorids)
rest break was provided after the fourth trial of the first List.:
Approximately one minute, in addition to the time needed To read
instructions, was allowed between the presentation of the first
and second |ists. ’ :

Subjects. A total of 144 Ss were pretested in three fifth
and three sixth grades of one school, and |38 Ss were available
for the experimental testing. As a result of fai lure to obey
instructions or an obvious refusal to cooperate, |0 of this
number were eliminated from the sample resuiting in a final total
of 128 §Ss. The upper and lower thirds (N = 84) were used for "
the staTistical analysis with 21 Ss in each of the four experi-
mental ccenditions. ’ o o

Scoring. Ahe measures used for analyzing the data from this
study include the number of words recal led, the number of words
recal led per category, the number of categories recalled, and
several measures of clustering. Since there is some disagreemenT
in the. | iterature about the appropriateness of the various
measures of clustering which are available, it was decided o
compare the results obtained with the observed minus expected
number of repetitions (0-E--Bousfield & Bousfield, 1966}, the
Z-score measure (Frankel & Cole, 1971), and the adjusted-ratio
of clustering (ARC==Roenker, Thompson, & Brown, 1971).

F

Results and Discussion -

The results of List | learning are presented in Table 7. It
is apparent that four trials would have been sufficient to adequately-
equate the "fast" and "slow" learners on the degree of original
learning. Although the "slow" learners recalled more words than
t+he "fast" learners on the last trial of the first list (18.71 vs.
16.67), the difference was not statistically significant,
F (1,80) = 2,72, p ».10. Also, neither the transfer condition

nor the ability-by-transfer interaction was significant for this
trial, Thus, for the purposes of the subsequent analyses, the
"fast!" and "slow" groups can be considered as having been equated
for original learning performance. : '
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Table 7

Mean Numbers of Words, Categories, and

Words per Category Recalled During List-1 Learning

Condition

"Fast'"-Same

Words — 12.2

Cafégériez " 6.

W@fds/CaT! é 1

"Fast"-Different

Words 14,
Categories ' 6.4

 Words/Cat. 2.

"Slow"-Same

W@rdz | 9,

Categories 5.

Words/Cat, 1

"Slow"=Different

_ Words ' 8.
Categories 4.

Words/Cat. 1.85

43

.93

00

39]

62

57

]

léz

.44,

71
.05

.04

.90
W43

.02

Trial

14.76

14.62

16.38° - 17.14

6.48 6.48

"2.43 2.53

17.14 18,14
7.14 - 7.14

2.40 72.55

18

[

Loy

.29

57

18.

[
- s

.68



The mean number of words recalleéd on each ftrial of the
Transfer List (List 2) are displayed in Figure 4. A mulfivariate
analysis of variance indicated a 5+a+|5+|¢ally significant
di fference between abiljty gr@upz F (1,80) = 18.49, p <01,
The overall transfer effect was not slgnlflzanf F (I ,80) = 0.26,
nor was the ability-by-transfer interaction SIQﬂlflcanf However,
for the "slow" learners, there appe-red fto be a rather large
difference on Trial | beTween the "same" and "different" transfer
conditions., In fact, the other trials showed a reversal in the
sign of/the dlfferenie, i.e., only in the first trial was the

“Vsame" transfer.cendition mean greater than the "different"

transfer condition mean. Consequently, the ability-by- *ran%fe -
by-trials interaction was statistically significant, F (3,78)

3, 48;'@ <.02.

A univariate ahaly;IQ of variance on Trial |, List 2 failed

j%s lﬂdlzafe a significant abi |l ity-by-transfer inferaction, _
" F (1,80) = 2,78, p = .10, However, using the final trial Qf'

Tist | as a ;Qvarla%e Trial | of the transfer list does show a
statistically slgnlflcaﬂT ablllfy -by=transfer lnferalean

F (1,79) = 4.61, p <.05,

Another way of analyzing Trial |, Transfer List péf%@ﬁmaﬁia

“is to compare the Tegression coefficients for the "same" and

"di fferent" conditions when Trial |, Transfer List perfcrmange is
regressed on pretest scores. These regression coefficients are
.2557 . for the "same" condition and .5688 for the "different™
condition, which is a statistically significant difference

t (124) = 2,20, p <.05. This’ indicates an interaction between
Tearning abilufy “and condition of transfer when the middle fthird

of the data is included in the analysis,

Thus, on Trial |, List 2 "slow" learmers recal! more words

1 f the conceptual organization of +he lists is the same;.the

reverse is true for "fast' learners.” A word of caution must

be interjected here. Another look at Table 7 reveals a di fference
of approximately fwo words between the "same" and "different"
conditions for the "fast" learners on the first trial only, By
the second frial, this idiosyncratic difference has disappeared.
The difference- s accounted for by the difference in wards per
cafeg@ry recalled rather than the number of categories. "By the

‘'second trial, Ss under the "different" condition continue to recall

more words par “category (2,44 vs. 2.34) but fewer categories
(6.62 vs. 7.19). The relative positions of the "fast" learner
means on the Transfer List might merely reflect this unexpected
List | finding, rather than represent the "true" "fast" learner .
means. ! ‘



0. WORDS RECALLED

<
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o—eo SAME
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~ TRIAL |

(TRANSFER LIST)

Fig. 4. Mean numbers of words recal led on each %riai'é% the
transfer list by "fast" and "slow" learners in each condition of
transfer,
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Another p@szlble explanation for the Tran%fer List ability-
-by-thransfer-by-trials interaction is that the presence of the’
same conceptual categories was interfering to the "fast"
learner on the first *trial because he was aware of or made use
of the list's categorical structure and had to remember which
words were on the first list rather than on the second iist.
The "slow" learner, on the other hand, made less efficient use
of the categorical na+ure of the Iisfs and did not find the .
same categories as interfering until after the first trial.

Once the "siow" learner in the "different" condition made use
of the list's organization, his performance improved. to the
"same" condition since within §a+eggry interference is not
pFéEéﬂT : :

" Figure 5 presents the mean number of words-recalled-per-
category and the mean number of categories recalled for each
trial of the transfer list. It is readily observed.that the
difference in mean number of words recalled (Figure 4) is
accounted for by the number of CET&QQFIEE récalled rather Than
words-per-category.

| ¥ the "fast" learner becomes aware of or makes more efficient
use of this categorical structure, then he should recall more *
categories under the '"same" *ransfer condition, An iﬂgpé§+ian
of the lower panel @FgFlgure 5 indicates that +hus in fact,
occurred for the last three of.the four trials on *he Trans%gr
List, and it is remembered that the first trial might reflect.
the "fa;f" learner group idiosyncracy evident on the first trial,
List |. -ln other words, the "fast" l|learner should be able to
t+ransfer his learning of the categories from.the first list to
the second1ist (under the "same" condition) even though the
elements (words) of each category might be interfering. |f the:
"slow" learner does not become aware of the categorized structure
or does not use it as effectively as the "fast" learner, he.
would be les Iikély +o be able to transfer his L|5+ I Ieaﬁning
to #khe Transfer List.

The means cf +he three ﬁlusfer;ng measures for each frial
of the transfer list are presented in Tahle 8. Because of the
data needed to calculate the clustering measures, it was
necessary to exclude Ss in. some cases and +hereby reduce the
sample size of the group. Clustering refers to the tendency
for the S to group words from the same conceptual- categories
together during . recall and, h@pe{ully, provides an index of
the extent to which the Ss In the various groups: make use of
" the categorical structure of the list.

A multivariate aﬂEIVSIS of variance was performed for the
transfer |ist trials for each of the clustering measures. The
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Table 8

Clustering Scores on Transfer List .

Condition . n Trial 1 Trial 2 Trial 3 Trial 4
Fast'-Samer - 21 - |

0-E 1 7.13 10.12 . 11.44 11.69

z | | S 129 2.03 2,27  3.29

- ARC o 119 1.28

—
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"Fast'"-Different EQ

0-E : \ 7.03 9.20 9.55 9.95
4

4
e
(W]
T
(%]

. N
h
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0-E : , . 5.86 7.71 . 6.84 7.89
z | 1.03 2.80 3.06  3.96

ARC : 3,51 1.50 . 1.30 1.20




only statistically significant result was the difference between
the two ability groups for the O-E measure F (i ,74) = p <. .o,

and as expected, the "fast" learners shawed a greater degree

of clustering than did the "slow'"-learners. |In fact, though not
significant, the "fast" |earners also showed §§n5|5+en+!y more
clustering for the Z score than did the "slow" learners. The

ARC score did not share this consistency but rather seemed to
show greater clustering for the "slow" l|earners, especially for
the first trial (1.19 vs. 3.21 for the "same" condition and

.76 vs. 3.51 for the "different" condition). A univariate
analysis of variance for the ARC measure apprcached statistical
signi ficance for the first transfer list trial F (1,74) = 3,47,
p <.07. This result would again suggest that the "Elcw" learner
was less affected by interference within and between categories
on the first transfer list trial than was the "fast" leamer, due
to The pﬂSSibl|lTy that he was not using the conceptual organiza-
tion as efficiently as the "fast'" learner. |+ must be concluded,
unfortunately, that the C|US+EFIHQ scores do not result in aﬁy
can;|§+3n+ flﬁdlﬁgs

AIfhéUgh the evidence is far from overwhelming, Tthere is
a suggestion that "fast" and "slow" learners did use the categori-
cal list structure differently. The "fast" learner ssemed to be
-able to transfer his learning of- ca+agsr|es TQ a.greater degree
than did the "siow" Igarner
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Chapter 7: LEARNING ABILITY AND ALPHABET!C ORGAN | ZAT | ON¥

-

: One prominent characteristic of free-recall learning is
ttiat individuals organize the words in the list To be learned
even 1f there are no apparent or cbvious bases for organizaticn
(Shuell, 1969: Tulving, «1962b). This. tendency or ability to
organize ths material tobe learned plays an important role in
theories of tree-recall l&asrning, and Tulving (1968) has
suggested that fthe number of words recalled depends directly

on the degree cf organizatiog imposed-on the list by the
individual. ’

Thus, it is possible that d]fferences among’ individuals

in their performance during free-reécall learning is the resul T

- of individual differences in deve loping and/or effectively
using organizational strategies dur?h% learning. Perhaps some
sub jects are better able than others g either finding or making
use of pgtrential bases of Gﬁgaﬂizafi@nqpqesenf in the material
to be learned; these subjects would recall more words from the
list than those individuals who do not make use of available
forms of organlzation. While moderately large correfations are .
typically obtained befween various measures of organization and -~
the number of words recalled during learfning (Shuell, 1969;
Tulving, 1962b), it is not possible, of course, tfo conc|ude .from
these data that the differences in performance are being caused
by individual differences in ability to organize the material
+to be learned. . e

=

¢ Potentially effective bases of organization which are .
present in the list are not always utilized by the subjects
(Tulving, 1962a). It is possible that pointing out some of"
these more subtle bases of organization fTo the subjects may
faci|itate the performance of "slow" learners more than The
performance of '"fast" learners since the "slow" learners would
be +the ones more likely to overlock potentially useful strategies
for learning. In investigating such a possibility, 11 vould be
desirable to use some form of organization which is.inherent ™
in +he list, which is familiar to and could be used by all

sub jects learning the 1ist, but vhich is not normally used

by the subjects in learning the |ist unless I+ is pointed out

+o them. . The use of alphabetic organization can be made to

fi+ all of these requirements. Tulving (1962a) has demonstrated
that informing sub jects that each word in the list begins with a

s e e e F) ’\

¥This study was done in col laboration with Timothy Moore.
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di fferent letter of the alphabeT and that the use af ‘alphabetic
cues can improve their performance will increase the number of words
they can recall from the |is+. f '
ST /
Thus, the purpose of the present study is to'determine if
" such lnETﬁucTEQns have a difterential effect for 'fast" and
"slow" -learners. |t seems reasonable to expect that the
instructions may provide the "slow" learners with an effective
method of organizing the words and consequently imnrave their
performance. The "fast" learners, on the other hand, may
already be using an effective sfra+§gy for learning +he list-=
. perhaps even the one suggested-—-and consequently their performance
may not be affected, or affected to a lesser exTenT than the
 performance of the "slgw" learners. This ln*erbrefaflaﬁ would
be 5upp@r+ed‘by an interaétion between Iearﬁlng ability and ins ;fﬁ
'_5+rucT|aﬁ5 to use alphabetic -organization. H : :

: Method . . ot _ ‘
- Design. The exper:méhfal design - empl@yed in fhe study was
2 x 2 factorial with two ability groups (as/ deflned by the
prefesf descifibed below) and -fwo conditions of instructions
(standard free-recal |l instructions and,these standard instruc-
tions plua informaticon concerning: ‘the use of; ithe first letter
of* each word as a basis for organizing the words in the list) .-

£°

Procedure. The pﬁe+5%+ used: for deffnlpg Ieaﬁhlng abllity
consisted of -a single presentation of a !isﬁ of 30 common
nouns at a 2-second rate to all 92°'Ss in the sf%ﬂy ‘The words
were presented one at a +ime by méans of an J/automatic slide
projector. After aldl 30 wards had been shown, a special §|Ide
(¥X¥XKX¥X) signaled the end of fhe list. The|Ss had been
!ﬂSTfUETEd that when this slide appeared %h#y were to write
down, in any order, as many words from the /list as they could
rémamber ,iﬁzfgdlng words about which they were unsure. Three
and one- half minutes were &llowed for recall Minor Spalling
errors were corrected, and the Ss were ranked on the tasis of
the number of words carrectly recal led. The upper and lower .
thirds of the distribution were Clasglfiéd as "fast" and "slow"
learners, respectively. -

Approximately two weeks later, all the Ss learned a list of
22 high-frequency two-syllable nouns. Thé initial letter of
each woi'd began with.a different letter of the alphabet, This
st was presented for six alternate 5+udy =recall trials. The
words were presented at a 2-second rate with 90 .seconds al lowed .
for recall after each presentation., The Ss wrote down the
words they could reeal[ on success|ve pageg of a booklet, and
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they were toid not to look back at words from previous trials.
Half of the Ss in each ability group were given standard free-
recall instructions prior to learning the list ("Noninstructed
Condition) while.the other half were informedjof the alphabetic-
nature of the |ist ("Instructed" Condition) in addition to the
standard instructions. The Imstructed Condition were told to
look ‘at the first letter of each word and to make an attempt

- to associate the word with the letter. They were also told that .
they would probably recall more words if they went through

the alphabet one letter at a Time while they were recalling the ~
words and tried to remember the word associated with that letter;
however, they were not required To recall the words in a!phabefnﬁ
order., Three different orders of the |ist were used in a
counterbalanced. order so that each order was used equally GfTEﬂ
on each frial. The 5s were matched according To pretest scores
and then: FandémiyLEESIgﬂEd to one of the tTwo GQHdITIQﬂE of
instructions,

[A

M;fefialéj The pretest consisted of 30 nouns randomly
selected from the 1,000 most frequent words i'n the English
language (Thorndike & Lorge, 1944), The list used in the main-
part of the study consisted of 22 two- syl lable ‘nouns FEpFEEEﬂflng
all frequency ranges;.each word in the |ist began with a
d|ffEFEﬁT ie%+er @f The a!phabef with the letters E, U, X,

Subjects. A total of 92 ninth- -grade students in a single
high school served as Ss for the study. High school students -
‘were used fo insure that all Ss had overlearned the alphabet.
The pretest was administered in a targe room to all Ss at the
same time. The experimental testing was conducted in groups
of .15 or 16 in a separate, small room, All Ss were given the
main:task, although only the data from the two ability groups
defined above were used in analyzing the results. Subjects
from all .ability groups were run at the same time if they were
to receive the same instructions. The data from one S was
discarded due to a fallure to follow instructions, and a total
of 5 Ss from all ability gr@upg were -absent when The main learning

task was admrnl5+erpd

Resul+s
The overall mean number of words recalled on the pretest

by all 92 55 was 12,96, SD = 3.04. The mean number of words
recalled by the "fast" |sarners was 16,32, 5D = 1,58, and the
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"slow'" leafners recalled an average of 9,74, SD = 1.50. The mean
numbers of words recalled on each trial of the main learning
task are presented in Figure 6. A multivariate analysis of
variance indicates that there Is a significant difference between
tHe performance of "fast" and "sleow" learners, F(I1,54) = 15.90, p
< .0l. However, the difference between the two conditions of
instructions was not statistically significant, F(1,54) = 2,98,
P = .09, The interaction between learning abllity and instructions
and none of the Interactions involving trials approached signi=
ficance, : . , ' )

While the failure to find a di fference bgtween the two
conditions of instruction makes it somewhat difficult +o inter- .
pret the overall results of the study, it should be noted that
a multivariate analysis of variance based on all Ss for which

~ we have data (learning ability defined in terms of a median
split on the prefest) indicates that instructions regarding
the alphabetic nature of the |ist did improve performance,
EC1,83) = 5.73, p < .02; the values of the F-ratios for the
other factors remained virtfually fthe same with no change in the
conclusions to be drawn. ' '

Regression-analysis. Another way [n which these ‘data

can be analyzed is to compare the performance of the Ss in the
Instructed and)Noninstructed conditions on a trial-by=trial
basis and to Calculate regression coefficients, of that
performance on pretest scores. |t 1s +then possiblé to test
the coefficients obtained for the two groups to determine
whether or not the two regression slopes are paraliel, Lf
they are not parallel, it can then be concluded that the +wo
types ‘of instructicns have differential effects for "fast"
and "sltow" learners:since the predicdtor variable (pretest) is

- the basis on which -learning ability is defined in this study,
The mean numbers of words recalled by each condition on The
pretest and each trial of the main learning task are presented
fn Table 9 along with the regression coefficients of performance
on the main task regressed on the pretest, TI-tests were
conducted on the various measures, and the resul®s of this o
analysis were consistent with the analysis of variance performed:
earlier, Thus, on the basis of both analyses, it seems reason-
able to conclude that informing Ss of the alphabetic nature
nf the |ist increased the number of.words recalled and That
rhese .additional instructions had a comparab le effect for both
Mfast" and "slow" learners,

L
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Table 9

Mean Numbers of Words Recalled far instructed and N@nfnéfru:+éd»63ﬁdifignz

i
o
=
T
w

and Regression Coefficients of Learning Scores on Pretest Scc

“Value of
lnsfﬁucfeﬂ Noninstructed I-test

n ' 45 42

Meaﬁ Number
Words Recal led

Pretest ’ 12.96 - 13.00 - .07
Trial 1 9.31 7.86- 2.75 %¥

Trial 2 12.76 - 11.79 1.44

[
~J
I
-

Trial 3 ' 14,80 o

Trial 4 16.16 15.17 | 1.41

iy

Trial 5 17.22 16.29 | 1.25

o Trial 6 . 18.62 16.90, 2.59 *

- Total 88.87 81.71 2.13 4
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7 ProbabilitTy Qf recall. Several studies (Stroud & Schoer,
1959 Underwood, 1954; Underwood & Keppel, 1963) have obtained
substantial diffEﬁEﬁzes between "fast" and "slow'" learners in

the probability of a word being recalled on the trial immediately
following the trial on which that word is correctly recalled

for the first time. These studies ail involved paried-associate
learning, and learhing ability was defined in terms of perform-
ance on the to-be-learned list, Schoer (1962) obtained similar
results with a paired- .associate list when léarﬂlng ab|l|+y Was
defined. in terms of performance on a QFETEE

In order to determine if similar results can be obtained
with free-recall learning, the conditional probability that
a word is recalled given fthat i+ was correctly recalled for the
first time on the immediately preceding tria. was calculated
tor ‘each S in the present study. In addition, the total number
of different words recal led from the pool of, 22 words on the
list was determined far,ea:h S. The means of these two variables
for the upper and lower thirds of the distribution of scores
on b@+h +hg pﬁé%gg* .and Trlal ! af Thé maln Iéarniﬂg Taak are
of The DF?T%ﬁTV +he dlffEFEﬂEEE in prabab:l|+y of recal | beTween
"fas+" and "slow" learners, between "he. two conditions of
instruction, as well as the interaction between these two
factors, are not statistically significant. However, "fast"
learners recalled significantly more of the total number of
words in the list than did slow learners, F(1,54) = [3.65, p
< ,0l; the difference between the two ﬁ@ﬂdifiﬁne of iﬂsfru:+iaﬂ
and the interaction befwegn ability and instruction were not
significant, F's < |,

When leafﬁ:ﬂg abllity is defined in terms of performance

on Trial | of the main learning task, a nested design must

be used since the Ss have already been given different instruc-
tions and learning abil!ity must be defined separately for the
instructed and noninstructed conditions, Defined in this
-manner, "fast" learners had a higher CGﬁdifi@ﬂal pf@babilify

of recall fhan "slow" learners, F(2,54) = 4.10, p <'.05. There
was also a significant dlfferaﬁge beTween "fasf" and "slow"
learners in the total number of different words recalled from
the list, F(2,54) = 21.47, p < ,01. The difference between

“the fwo conditions of ins+ruction was not signi ficant for
.either variable. -

|
|
i

o Another way of /lookin: at these data is to consider the
,full range of scores on the pretest and Trial i. The correlation




Table 10
Mean Probabilities of a Word Being Recalled on the Trial lmm&diaféiy
Following the Trial on Which I+ was Recalled for the First Time
and Mean Numbers of Total Different Wéﬁdz Recal led for "Fast" and
"Slow" Learners Defined in Ter%s of Both the Pretest and

Trial-1 Performance

Pretest
!"FESTH Learners
| nstructed 15 734 21.67
Noninstructed 15é ) .6849 21.80
"Slow" Learners

Iﬁgfﬁugféﬁ ' 15 L7118 20,33
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MSE | L0371 1.59

Trial=-1 Parformance
"Fas+" Learners

.87

[ I

_ | nstructed _ | 15 . 7426
Noninstructed | 14 L7125 ' 21.64
"Siow" Learnears.
| nstructed 15 L6936 19.80 -
. Noninstructed 14 5958 - 20,57,

MSE . .0277 1.87 -




coefficients among The four variables we have heen ;ﬁhfida%ing”aﬁe
presented separately for the two conditions of instruction in Table
11, The conclusions from this analysis are the same as those reached
from the analyses of variances discussed above. Thus, the results of
the present study are consistent with the results obtained in the
other studies discussed previously (Schoer, 1961; Stroud & Schoer,
1959; Underwood, 1954; Underwood & Keppel, 1963); those 5s who do well
_on the initial trials of a learning task are more likely fo hold onto
a word once it has been correctly recalled than those who do poorly.

Discussion

, The finding that performance during free-recall learning can

be improved by informing The S5s of the ElphabET!C nature of the lict
is essentially a replication of Tuiving's (1962a) earlier study.
The failure 1o obtain an interaction between learning ability and
instructions suggests that both "fast" and "slow'" learners benefit
~equally from information regarding a basis of organization present
in the list but which is usually overlooked or not utilizea by
learners. The present results indicate that both "fast" and "slow"
learners are able to make use of an effective strategy for learning
once it is pointed out to them. However, there is no evidence that
individual differences in free-recall learning are related to either
an ability to use an effective strategy if it is pointed out or an
abi li+y to organize the material to be learned, at least for the
basis of organization investigated in this study. FPerhaps more
potent forms of organization.such as the use of categorized lists
would be ﬁézégssry to obtain differential effects of instructions
for-'fast" and EIGW learners.

" The finding *haf "fast" learners recall more of the 27 words
in the list at least once during the six trials of learning than do
"stow!" learners could possibly be explained in terms of motivational
factors or an organizational strategy which permits the "fast"
learners to relate more sf the words to sach other, although if
the latter is the case it certainly is not in terms of the organ-
izational strateqy offered in the present sfudy. [t is also
possible that learners concentrate on a |imited number of words
and add new words ‘or pay attention 1o naw words only when those
they are presently trying to learn have reached a zér1aln prob-
ability of b%lng recalled on the next trial.

The correlation betwaen learning ability and the probability
of recalling an item on the frial immediately succeeding the frial .
on which it is first recalled is an extention of earlier Flﬁdlmgg
to free-recall Jearning by children. The reasons for obtaining
this reiationship when learning ability is defined in terms of
Trial-1 performance but not pretestf performance are not clear.
EAR* . :

i
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Table 11
10

Correlation Coefficients for Variables in Table
for Instructed and Noninstructed Conditions
Pretest Trial 1

Instructed (n = 45)
Trial | o 450 **
p(R) ( ' .205

Words . 425

Total

Noninstructed (n = 42) :

Tﬁiairi
.180

p(R) :
= 352 %

TQ%EI Words

Note: * p <.05
*¥* p <.01

p(R)

. 180



While performance on the pretest and Trial 1 of the main learning
task are correlated, it appears That individual differences in the
probabi ity measure are less stable than some of the o' er measures,
i.e., the context of the learning task is important in some way for
determining the probability of recall once an item i¢ correct. The
fact that an item has to be recalled before it is entered into the
probability analysis insures that the word was processed by the 5

at least to +he extent necessary for recall. Since "fast" and .
"slow" learners do not differ in short-term memory ability (cf. Chapter
3 of this monograph), this difference in probability is most likely
related In some way to individual differences in effectiveness of
éﬁcéd?hg the word: This encoding process could involve organizational
factors, attention, speed of rehearsal, or other similar factors.



Chapter 8: LEARNING ABILITY AND INSTRUCTIONS TO CATEGQRiEE

I'n the preceeding chapter, it was suggested that possibly the
use of more potent forms of organization might be required in
order To obtain differential effects for "fast" and "slow" learners
when they are informed of the organization present in the material
to be learned. Three studies investigating this e’ fect for a

iist of w -ds ﬁ@ﬁEiST?ﬂg of examples representing different con-
c3p+ual ce "egories are repdbrted in this chapter. The first study
is very similar in design to the study reported in Chapter 7
except that a categorized word list was used. The second study
col lected associative and categorical norms for "fast" and "slow"
learners to see/if differences between the two ability groups in
the relationships among the words in the list would compliment
the results of the first study. Finally, data from a recently
comp leted study done as a master's thesis provides information
on the transferability  of lﬁ%+rUﬁ+;Gﬁg to categorize.

N S ] : .
Instructions to Categorize

Method

. Design. The Experlménfdl design of the study was essentially
a 2 x 2 factorial with two ability groups and two conditions of
instructions. The two ability groups consisted of "fast" and "slow"
learners as defined by a pretest descrihbed betow. One of the two
conditions of instructions consisted of standard free-recall instruc—
- tions that informed the Ss of the nature of the task but included
"no mention of the categorized nature of the list; the other condi-
tion of instruction consisted of the same instructions given to
the "noninstructed" group plus additional information concerning
the fact that the words in the list represented various conceptual
categories. The "instructed" group was further told that they
would' probably find it easier to learn the list if they concentrated
on the groupings of words and tried to write down together the
words that fall into each category. As part of these [(nstructions,
they were also given examples of categories which weére not repre-
sented in the I15+ To be learned. :

Procedure, The pretest used for, defln|ng learning ab|i1+y
cunsisted of a single presentation of each of two lists. Each
list consisted of 25 common, one syllable nouns presented at a
Z-second rate by means of an au+amafli slide projector. After
each list had been presented, a speciall slide (Hx %) signaled
the end of the list and the S5s were al lowed 2 minutes to write
down in any order as many of the words from that [ist as they
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could remember. They had been told to avoid wild guesses but to
write down doubtful rggpgn:és and not to be concerned with spelling.
Minor spelling errors were corrected, and the Ss were ranked on.

the basis of the number of words correctly recalled from both lists.
The upper and lower thirds of the distribution were ctassified ds
"fast" and "slow" learners, respectively. While all Ss were in-
cluded in the main part of the experiment, this classification of
"fast" and "slow" learners was used for all of the statistical
analysis unless otherwise noted.

Approximately three weeks Isfér +he Sg leafﬁéd a 4@—7+em
categories. The list was pFESEﬁ+Ed for six alternate. 5+udy recal |
Trials; the words were presented singly at a 2-second rate with .
2 minutes allowed. for recall affer each presentation. T'e 5s
wrote down the words they were able to recall on successive pages
of- a booklet; the page was collected after each recall period. .
Three-different orders of the list were used in a counterbalanced
order so that each order was used equally often on each frial.

The Ss in each ability group were randomly assigned to one of the
two conditions  of instruction aﬂd one of the three orders of testing.

Materials. . The pretest consisted of two lists of 25 nouns
each; the lists were constructed by randomly selecting from the
1,000 most frequent words in the English language (Thorndike & Lorge,
1944). The list used in the main part of the.experiment consisted

of five words representing each of eight categories (colors,

fruits, insects, kitchen utensils parts of a building, parts of
the human body, and types of vehazlee); Three random orderings
of the |ist were constructed and used equally often for each S.

Subjects. . A *é%a! of 79 fifth- -grade fTudenfc fr@m a single
elementary schoo!l located in a primarily professional suburb
served as Ss for this study. The pretest was administered to
groups of appﬁaxlmafely 25 Ss In a regular cléssroom. The main
part of the experiment was conducted in a smaller room in groups
of approximately 13 Ss. All Ss were given the main learning task,
although most of the statistical analyses were conducted using
only the upper and Iawer thirds of the distribution of scores on
the pretest. Subjects from all| ability groups were run at the
same time 1f they were to receijve the same type of instructions.
Two Ss from the middle group afd two Ss fron +the "slow" group
were absent on the day +hé malp part of the experiment wac con-
ducted, and one S in the "slow" group was excluded for failure
to follow instructions.

Resuits o ' -

- The EVEFS|| mean number of words recalled on fthe first prefegf
by all 79 55 was 8. 97, gD = 2.85, on the second pretest,. The mean

v R : iy
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was 9.03, SD = 3.13. The correlation between performance on

the two i 5*5 was .71. For both lists combined, the mean was
17.99, SD = 5.53. The mean number of words ﬁéﬁalled by the
”fggt" learners -on both lists combined was 24.12, SD = 3.46,
while the "slow" learners recalled an averagé of 12.19 wardsi
SD = 2.73.

The mean number of words recalled on each trial of the main
learning task are presented in Figure 7. A multivariate analysis
of 'variance indicates that there was a significant difference
between the performance of "fast" and "siow" learners,

F (1,45) = 30.84, E_ <.0l. The main effect of instructions was
not significant, F (1,45) = |.12, However, the interaction
between learning abll|+y and instructions was significant,

F (1,45) = 4.82, p <.05. None of the other interactions with
+rial5 were significant, . ,

Ancther way of investigating the ablli#y by—|ﬁ;+rucT|Dﬁ
intferaction is by means of a regression analysis in which perform-
ance on Tthe main !eaﬁnlng task is regressed onto pretest perform-
ance. The regression lines of Trial-1 performance regressed onto
the pretest for both conditions of instruction are presented in
the upper panel of Figure 8. The regression zocefficients for
the two lines are .324 for the instructed condition and .458 for the
roninstructed condition, but the difference between the two coef-
ficients was not sfaulgflially significant, F(1,69) = 1.00. The
regression lines ofi the total number of words re:a'ied on all six
triats of the main learning task regressed onto pretest performance
are presented in tThe lower panel of Figure 8. The regression _
coefficients are 2.46 and 3.92 ‘for the instructed and noninstructed
conditions, respectively, and the difference between the two values
Is not E+a+la+lcally significant, F(1,6%) = 1,90, The implications
of the discrepancy between the conciusions reached with the two
anzlyses is not completely clear at present.  The relative power of
the two statistical procedures with small samples such as that in
the present study are not presently known (cf. pp. 7-9 of the present
monograph for a more complete dISEUSSIDﬁ of some of the methodological

issues IHVEIVEd)

The number of words which a S recalls can be broken down into
two components: the number of categories which are represented by
the words recalled and the number of words recal led per category.
The mean numbers of categories recalled (a category was scored as
-being recalled if at least one word from that category was recal led)
and the mean numbers of words recalled per category on each trial of
the'main learning task are presented in Figure 9. The "fast"
learners recal led significantly more categories and words per
category than the "slow" learners, F(1,45) = 12.57 and 27.65, p <.01,
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respectively. The main effect of instructions was not signi-
ficant for either variable, F (],45) = .02 and 2.02 (categories
and words per category, ?egpac%tvelyg The interaction between
learnirg ability and instructions was significant for categories,
F (1,45). = 4,78, p <,05, buf it was not significant for words .
per Qa+eggry, F (T,45) .28, p = .14, In addition, there was

a significant 1ﬂ+éracf1@ﬂ bafweem Iearnlng ability and Trialis

for both variables: F (5,411,'p = .0I, for categories and

F (5,41). = 2.91, p <.05 for waﬁ’ ;gzalled per category. The
Jifferential effect of instruction for "fast'" and "slow'" learners \
appeared to have its primary locus in the number of categories
recalled rather than the number of ‘words ré&cal led per category.
While instruétions increased the number of words recalled per
category for the "slow" learners, this increase was not statisti-

-cally significant in the present study. In addition, the

di-fference between "fa51" and "slow" learners in the number of
words recalled per category increased as learning progressed as
indicated by the significant learning ability-by-trials inter-
action. On the other hand, the instructions cgﬂﬁerﬁlng~fhe
organizational structure sf the list increased the number of
categories recalled by the "slow" learners and decreased the
number of categories recallied by the "fast" learners, and the
interaction was statistically significant: While there may
have been a ceiling effect for the '"fast" learners on the later
trials, the effect appeared early enough in learning.to suggest
that the effect was a real one. |In contrast with the results
obtained with the number of words recalled per category; the
ability-by-trials interaction obtained for the number of cate=
gories recal led indicated that the difference between the perform-
ance of "fast" and "slow" learners decreasdd as leartting pro- - -
gressed. : = :

There is considera le confusion in the I|%éfafure as to

which is the most appropriate measure -of clustering or organiza-
tion in free-recall learning (eg., Frankel & Cole, 1971; Roenker,

- Thompson, & Brawn, 1971; Shuell, 1969), Thergféfe,‘a number of

di fferent measures were calculated on the present data. There . -
are basically fwo different types of measures of clustering,

deviation measures and ratio measures. The observed minus

.expected number. of repititions- (0-E--Bousfield & Bousfield, 1966)

and the Z-score measure developed by Frankel and Cole aa7ly

are primarily deviation measures. On the other hand, the

original ratio of repitition (RR) measure developed by Eaugfléld (1953)
and the more recent adjusted ratio of clustering (ARC--Roenker/
Thompson, & Brown, 1971) are representative of what can be ;

referred to as ratio .measures. v ;o '
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One measure of each type is represented in Figure (0. The
upper panel consists of the mean differences between the observed
and expected number of repititlons. A multivariate analysis of
variance for repeated measures indicates that "fast" learners
have signi ficantly higher scores than "slow" learners,

F (1,44) = 11.64, p <.0l, and that those Ss who are instructed
about the categorized nature of the list and are encouraged to
group the words from the same category together during recall -
exhibit clustering to a greater extent than do the noninstructed
Ss, F (1,44} = 5.94, p <.05. The interaction between learning
abiiTty and instruction was not significant, F (1,44} = |,40.
The corresponding figurc of the Z-score is not pr55%ﬂ+ed since
the graph and the analysis are almost identical +G that obtained
witTh the O0-E measure. o

: - N i .

The lower panel of Figure 10 presents the.values obtained
with the ARC measure (Roenker, Thompson, & Brown.,-1971); the
graph for the RR (Bousfield, 1953) measure is extremely similar

to the one presented. For the ARC measure, the main effect of
learning ablllfy was close to being 5+af15+:za!ly significant,
F (1,44) = 3.71, p =.06. However, the main effect of instructi-ns

was EIQﬂIFI&aﬁT F (1,44) = 8.82, p <.0l. The valu: of the
F-ratio for the lnferﬁc+|an befween the two variables is ,32.
Thus, the conclusions are essential ly the same for both measures
‘of clustering. A more complete consideration of the appropriate-
ness of the various type of measures that have been developed for
measuring organizationh in free recall is beyond the scope of

the present discussion; suffice it to say that, as far as the

pr en%ﬁgfudy is concerned, "fast" learners appearr to cluster to
a ngafar extent_than do "slaw" learners, that interactions to
organize the material to be learned - IﬁCFEESEE clustering, and
there is no interacticn~between learning ability and instructions
which parallels the interdction obtained in the number of words
recal led. -

Dlsiugglén

The results of this study indicate that informing learners
of the categorized nature of the list and ehcouraging S5s to
make use of this organization facilitates the performance of

"slow" learners but has little effect on™the performance of the .

"fast" learners. Apparently, "slow" learners can make effective
use of the conceptual organization present in the list if it is
pointed out to them and They .re encouraged +Q use it in learning
“the list. This implies, of-course, that they \ave previously
learned the necessary conceptual- fﬁamewark aﬁd/ar strategies

. ~but are not normally able to make use of the information they have
-~ available unless its relevancy is pointed out fo them. This
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implication is somewhat supported by the finding thai, with the

one excaption of the ability-by-trials interaction ohtained for
number of categories recalled apd number of words recal led per
category, none of the effects interact with trials for any of

the measures used in the present study. The interaction between
learning ability and friais for the number of categories recalled
suggests that possibly it requires one trial for the "slow" learners
to "catch on'™ to the categorized nature of the list; the fact

that there is (Ittle difference between the two ability groups
after the first trial suggests that the categories are as familiar
to the "slow" learners as They are to the "fast" learners, although
there ‘Is some possibility that there is a ceiling effect for the
'""fast" learners. The ability-by-trials interaction for the mean
number @f wards ﬁe;alled per gafegary ;uggesfz Thaf perhaps +he

the “fa;f" iEaFﬁéFS “than fhéy are for the "slow" IEEFﬂEFS this
possibility is investigated further in the next section of this
chapter. ‘

This interpretation (s consistent with the results of a
i@mplefely different type of study which investigated problem
solving in college students. Bloom and Broder (1950) found that
successful and unsuccessful problem solvers differed not in the
amount of information which they possessed that was relevant to
the problem to be solved but in the extent to which the two groups
could pring the relevant knowledge they already had to bear on
the problem.

The results of the present study indicate that "fasf" learners
are apparently able to make use of the organization present In the
list-—itT could be said equally well that they are able to see the
relevance of knowledge they already possess to the' learning of the
categorized list and are abic to utilize this knowledge in the
learning of the |ist--without having i+ pointed out to them. This
slight, and statistically nonsignificant, decrement in performance
for "fast" learners who are fold to use a particular type of organi-
zation in learning the tist could mean that "fas+" .learners utilize
somewhat idiosyncratic forms of Grganlzaflan which are more effective .
for them than the ones ;Uggésfed in the insfructions given in the
present study. :

The reasons for obtaining an interaction between learning
ability and instructions for categorical organization but not for
alphabetic érgaﬂlza+acﬂ (Chapter 7) are not entirely clear at
‘present. Qne possible reason for the different results in the
fwo studies could be that categorical organization is a more
potent and obvious form of organization than alphabetic organization



and some Ss, i.e., the '"fas?" learners, discover the usefulness of
the organization for learning the material. Alphabetic organiza-
tion, on the other hand, is not as obvious and therefore is not
ﬁarmaily used during learning even though both "fast" and "slow"
learners can make use of it if asked.

Associative and Categorical Norms

Several tTimes in the preceding discussion, it has been
suggested that perhaps "fast" and "slow" learners differ in the
associative and categorical reiationships among the werds in the
list. One possible reason for the instructions not being more
effective than they were might be that the words in the list were
more highly associated with one another for the "fast" l|earners
than for the "slow'" learners. In order to investigate this
possibility, both associative and categorical norms were collected.

Two hundred fifteen fifth-grade children from two elementary
schools in a primarily working-class suburb were first given a
pretest in order to define learning ability. The pretest consisted
of two lists of 25 common nouns each. Each list was presented at
a Z-second rate and 3 minutes were allowed for free recall after
each list, The Ss were ranked on the basis of the total number
of words recalled from both lists, and normative, data for both
the upper and the lower thirds and tThe upper and the lower halves
are presented in Appendices E and F. None of fthe words in the
pretest were included in the words for wh!gh normative data were

obtained.

: The normative data were col lected three days after the pretest.
Seven Ss were absent on the day the norms were collected. Both
associative and categorical data were obtained on the same day from
all 208 SS in a gaun+erbalaﬁzed fashi@n Half of +he :Iassr@@ms
dafa, far The QThér haif The ardar was reversedg Since The @rder
in which the normative d3+a are collected could influence the '
responses given, the data are presented separately for the two
orders. However, the order in which the norms were collected appeared.
to have very li++le; if any, influence on the data obtained.

In collecting the associative norms, 55 words, including the
40 words used in the previous study on- leaﬁnlﬁg ablllTy and instruc-
tions to categorize, were listed in a booklet containing . 14 words
per page. Beside each word was a blank line, and the Ss were asked
to write beside each word the first word they +haugh+*5¥ when Tthey

=




read the stimulus word. Three different, random orders of the
words were used to reduce biases resulting from priming and
other factors. They were ftold to work as quickly as possible,
and that every 30 seconds a number would be put on the board in
front of the room;-they were asked to record the number that was
on the board when they finished the complete test. In addition,
they were asked to circle the word they were working .on when
the experimenter said "mark'" at the end of 30 seconds and | min-
ute. . These measures were obtained in order to determine whether
""fast" and "slow'" learners differ in how quickly they can think
of words. The complete instructions are presented in Appendix C.

The associative norms are presented in Appendix E. The
numbers outside the parentheses are the data for the upper and
lower thirds of the distribution on the pretest while the numbers
inside the parentheses are the data for the upper and lower
halves of the distribution. In an attempt to determine whether
or not the list used in the study described earlier in this
chapter differs in associative strength for "fast" and "slow"
tearners, the lIndex of Total Association (ITA) and the Index of
Concept Cohesiveness (I1CC) (Marshall & Cofer, 1963) were calculated
from the normative data for the upper and lower thirds of Ss
since that was the classification used in the earlier study. The
measures were calculated separately for each of the eight categories
that were in the list; only the data from the 40 items used in the
lisit were used iﬁ_ialiuiafing the measures. The values of both’
measures for each category are presented for both "fas+'" and
"slow" learners in Table 12, The "fast" Ss appear to have higher
scores on the ITA measure while the "slow" learners appear to
have higher scores on the I1CC measure, although t-tests for paired
observations indicate that neither difference was statistically
significant, t (7) = 1.92 and (.03 for the ITA and |CC measures,
respectively, with a value of 2.37 required for significance at
the .05 level. Thus, there does not appear to be any evidence
that the list differs in associative strength for the two. ability
groups. It would be inferesting to see if the values of ITA and
ICC would predict either the probability of recalling a category
or the number of words recalled per category. Due to the large
amount of time required to tally the norms, there 'was insufficient
time to conduct this analysis, however, we plan to do it in the
future. - ‘ '

Seventeen different categories were used for the categorical
norms which are presented in AppendixX F. The same procedures for
keeping the data separate for the two orders of testing and for
presenting data for the upper and lower thirds and the upper and-
lower halves that were used for the associative norms were also
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Table 12

Indices of Total Association and Indices of Concept

Cohesiveness for "Fast" and "Slow" Learners for each Category

Index of Total Association

éZ@IQﬁE
Fruits

| nsect

[Ny

Kitchen
Musical

Parts of

Parts of the Human Body

Vehicles

Utensi s
Instruments

a Building

Average

fndex of Concept Cohesiveness

Calors
Fruits

I nsects

Kitchen Utensils

Musical

Parts of

Parts of the Human Body

Vehicles

Instruments

a Building -

Average

"Fast!

L7971

.2504
4754
.2130

.5478

.6007

6751
.5556
.1053
.3869
.3716
1648
.0000

.37453



used with the categorical norma. The name or description of-each
category was read aloud fwice, and the Ss were given 30 seconds
to write down as. many -items bal@nglng to that category as they
could think of. A separate page in a test booklet was used for
gach category. Three different orders of reading the categories
were used--a different one was used in each classrcom--in order
to reduce any bias that might result from the order in which the
categories were presenfed The complete instructions that were
used are presented in Appendix D. Unfortunately, we have not
yet had sufficient time to analyze the resuits in any systematic
manner, ‘but we plan to do some in the near future.

Transfer of Instructions to Categorize ‘

Marjaret Barnes Karsick has recentlv completed a study for
her master's thesis that was concerned with the.transferabi ity
of the effect obtained in the first study on learning ability and
instructions to categorize. While the analysis of. the data has
not been ‘compieted, preliminary results are available. The pur-
pose of the Karsick study was to determine whether the effectiveness
of instructions to organize the material fto be |earned is specific
to the task for which the instructions are given or whether with
practice in using an effective strategy, the effect will transfer
to new tasks where the strategy would be effective but where no
speci fic mention is made of the applicability of the strategy.

Method

‘Design. The experimental design of the study was basically a
2 x 2 x 2 factorial with two ability groups, 1wo conditions of
instructions, and two types of transfer lists. The two ability
levels consisted of "fast" and "slow" learners as defined by the
same pretest used in the earlier study. The two types of instructions
involved standard free-recall instructions or these same instructions
plus instructions concerning the categorized nature of the list; the
instructions were essentially those used in the previous study
(cf. Appendix B). . These instructions were given prior to the
first of the two learning tasks that comprised the mein part of
the study and were not repeated. The fransfer list consisted of a
categorized list for half of the Ss while the other half of +he Ss
received a list of unrelated words. Since it is usually fei+ that
organization is important in the free-recall learning of both categor-
ized and unrelated iists of words (eg., cf. Tulving, 1968}, [t was
decided to include .both types of lists in the design fo see IT there
would be differantial transfer effects to the two types of [ists.



o

. Procedure. The pretest used for defining learning ability
was the same one used in the earlier study on learning ablility and
instructions to categorize; it consisted of a single presentation-
recall trial! for each of fwo lists comprised of 25 commen nouns.
The Ss were ranked on the basis 'of the number of words corractly
recalled on both [ists combined, and the upper and lower thirds
of the distribution were classified as "fast" and "slow" learners,
respectively.

The main part of the study consisted of two learning tasks
which the Ss learnéd approximately four weeks after receiving the
pretest. - The first list (original learning) was composed of a
categorized list of 40 common nouns with five words representing
each of eight conceptual categories. Prior to the learning of
this first list, Half of the Ss received standard free-recall
instructions whllé the remaining half of the Ss received instructions
emphasizing the categorized nature of the |isT and encouraging them
to use this categorical organization in learning the list. The
words were presented in a different random order on each trial,
In an attempt to equate the VErléug groups in degree of original | .7
learning, the "fast" learners in both conditions of instruction ™
were given two Trials on +h3fftr3+ list, the "slow"-instructed
group was given three learning trials, and the "slow"-noninstructed
group was given four learning trials. The number of trials given
to the various groups was based on the data obtained in the earlier
study (cf, Figure 7). The words were presented at a 2-second rat~

7 with 2 minutes allowed for recall after each presentation.

The second, or transfer, list was also composed of 40 words.
Half of the 55 received a categorized list similfar to the one they
had learned during original learning, although all of the words
and the categories represented by the words were different in
the two lists. The other half of the 5s learned a comparable list
of 40 unrelated words. All Ss received three alfernate study -
recall trials on the transfer |ist. The words were presented at
a 2-second rate and 2 minutes were allowed for recall following
ach presemfa%x@n

Materials. The two lisf5€353d in the pretest were the same

ag those used in the earlier study. Two categorized lists and two

lists of unreiated words were constructed for the main part of the
study. None of the words in any of the six |ists were the same.

In constructing the categorized list, five examples representing
each of sixteen conceptual CETFQDFIES which were considered
appropriate for use with children were selected. The sixteen
categories were randomly assigned to cone of the two Iists creating
two lists of 40 items each (five words representing each of eight
categories). Three random orders of each list were constructed -




and used equally often In a counterbalanced manner. In addition,
the two lists. were counterbalanced with respect to tThe two learning
tasks. Three random orders of each unrelated-word list was also
constructed. Each of the three orders were used equally often on
each trial of the second or transfer list in.a counterbalanced
manner, and ithe two lists were counterbalanced with respect to

each of the two categorized lists used during original learning.

Subjects. The 5s in this study were 189 fifth-grade children
from fwo elementary schools in a primarily working-class suburb.
The Ss were ranked without regard to school on the basis of the y
number of words recalled from both lists on the pretest. All Ss ’
+ook part in the main part of the experiment, although only: +he .-
data from the upper and lower fthirds will be presented here.
Subjects from all ability groups-were run at the same time if
"+they were in the same experimental conditions. The pretest was
administered in their reqular classrooms, and the experimental
.testing was done in a smaller room in groups of from one to eight
Ss. One S in the "fast" group and two Ss in the "slow" group
were absent on the day. the main expérimen+al Té§+|ng was done.
Three additional S5s were randomly excluded from three different
groups in order to equate the number of Ss in each concuition.
Thus, there were |5 Ss in each of the e:ghf main conditions of
the study.

Results and Discussion

The over-all mean number of words recalled by all 189 5s on-
the first pretest was 9.25, SD = 2.55. The overal | mean rnumber
of words recalled by all Ss on the second pretest was 9.24,

SD = 2.80. The correlation between performance on the two Iists
was .53. The overall mean number of words recalled by all 5s on
both pretests combined was 18.49, SD = 4.68. The "fast" learners
recalled an average of 23.65 wgrds (SD = 3.163 from the .two lists
combined, and the '""slow" learners regalled an average of 13.56
(SD = 1.86) from the two lists combined. :

The mean number of wgrdg recalled by the four ability-instruction
groups on each trial of both the first and second list are presented
in Figure 1l. On the final trial of original learning, the "fast"
learners recalled more words tham the "slow'" learners (20.07 vs. 17.73),
F (1,112) = 6.57, p <.05. ‘The S§s in the noninstructed condition:
recalled more words than those in the instructed condition
(19.68 vs. 18.12), but this difference was not statistically sig-
nificant, F (I1,112) = 2,96, p = .09. The interaction between
Iearnlng ab;llfy and IHETFUCTIQH was_ als@ ﬁa+ 5[gn1f1c3ﬁ+ F <.
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Thus, the attempt *to equate degree of Grlglﬁ8|'|36rﬁ!ﬂﬂ for the
varicus groups was not completely successful; this was partly the
result of instructions not beind as effective for, the "slow"
learners as they were in the earlier study. The reasons for this
discrepency between the: feJuI+3 of the two studies are not clear
.at present. : ,

on péﬁf@ﬁmaﬂge durnﬁg ladrﬁnng @f The +raﬂ?fer l|;T lndlgg+95
that "fast" learners recalled. significantly more words than "
learners, F-(1,112) = 40.64, p <.0l, and that more words were
recalled from The ga+ég@r|éed list (X = 12.82, 17.92, and 19,52
for Trials |, 2, and 3, respectively) than from the list of )
unre lated words (X ::8367 11.78, aﬁd 13.78 for Trials |, 2, and 3,
respectively), E (1,112) = 54,44, p <.0l. The main effect of
instructions was not ;lgﬂiflganf F il 112y = .01, and the inter-
action between learning ability and inzfﬁu:+ian5 which is apparent
in Figure 11 is also not statistically significant, F (1,112} =
2.13, p = .15. None of the other interactions were significant.

5l ow"

: Since the attempt to equate for degree of original learning
was not entirely successful, 1t was decided to do a multivariate
analysis of covariance for rep§§+ed measures using performance on
the final trial of List=1 learning as the covariate. With This
statistical analysis, the conclusions regarding the three main
effects remained unchanged. However, the learning ability-by-
instructions interaction was significant, F (I,111) = 6.21,

p = .0l. The conclusions regarding the rémérn!ng interactions
were unchaﬁged Thus, when degree of original tearning was
statistically controlled, instructions concerning the organizational
nature of the l|ist given prior to learning the first list facili-
tatéd the performance of "slow" learners whi-le reducing the per-
formance of "fast" learners on the transfer list,

o

This finding is consistent with the results of the earlier

study, although the reasons why the instructions were not
effective until the second list 'and why the overall” effect was
less pranmun;&d than in the previous study are not clear at -
present. However,- The regulfs of both studies do suggest that.

the performance of "slow'" learners can-be improved by informing

them of the way in whiChATh%.maféFiEl to be learned is organized

and by encouraging them to make use of effective learning strategies
which they already possess. The boundary.conditions of this

instructional effect requires and deserves further investigation.

I

Thus if appears that“one pQg%lblE source of individual dif=
ferences in learning may be fhe extent o which an individual is

=97=



sw what he already knows is relevant fo 5ubf@qgéh1
The results of the second study reported in
g sts the possibility that once effective learn-
are pointed out to "slow'" learners and they are
in
ila

0y

i) m i g

their use, the use of these strategies can
ar learning tasks.
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Appendix A

Standard |Instructions for ?refez+

Please print your first and last name on the top line of the
paper that was just given to you. (Allow time for this) . You are
going o see a list of 25 very simple words on the screen. You
should have no trouble recognizing the words. -Each word will appear
on the screen by itself for a very short period of time. Pay close
attention to each word when it appears for you will see it only
once. When the complete list has been shown, you will see a sign
like this: (Show siide with ++++++). | : '

‘When you see this slide, print or write down as many of the
words that you have just seen as you can remember. | will not tell
you when to start writing. Write the words you remember when you
see this slide: (Point to the screen). The words may be written
down in any order you wish.  Are there any questions?

Alright, lef's try it once-with a short list Qf numbers
instead of words. You'll see three_ different numbers fol lowed by
this sign: (Point to the screen). When you see this slide, print
or write down the numbers that you are about to see. Use a different
line for each .-number. Does everyone unders%and?,_i..DK let's begin.

(Show practice Iisf of three numbers)

Did everyone write down the fthree numbers?.......Can anyone tell
me what one of the numbers were? (Call on children and put the three
numbers on the'board).......These are the numbers you should have on
your paper (Point to the board).......Are there any questions?.......

- Could everyone read the numbers?

Remember, the next list will bea list of words instead of
numbers, and it will be longer. Each word will be shown just once,
so pay close atfention to it when you see it.. When you see this
sign (Point to ;Ef%&ﬂ) again, write down al! +he words you can
remember. : .

Do as well as you can, If you are not sure whether or not a
certain word appeared, write it down anyway. [f you are not sure how
to spell a word, just do the best you can and continue writing down
- The other words. This is not a spelling test, so don't spend time
trying to correctly Spell a ward you are not sure of.

- Before we begin, are there any questions?....... Please put down
your pencils and pens., OK, heré is the list of wsrds

(Show list and allow time for recall) -

‘}i




OK, pieasg turn your paper over and pass them in.

WHEN A SECDND TEST iS5 GIVEN (Affer QQIIE§+|ng papers tor first
test, pasg out second answer sheet) -

Now, we'll do the same Thlng only with a new |ist of words.
This list will also contain 25 words. Once again, please print
your first and last name on the top |ine of your paper. (Alldw
+ime for this) You are to do The same thing as before. Remember,
however, that this is a list of 25 new words. None of the words on
the first list will appear this time.- Once again, when you see this
sign (point to ++++++ on screen) write down -as many words from the
second list as you can remember. |f you are not sure whether or not
a certain word was on the first list or the second list, write it
down anyway. Once agaiﬁ—,fhe words may be written'in-any order.

Please put down your pEﬁCIIE and pens. Aﬁé.fhéﬁé any questions? - .
+es....0K, here is the second list. :

(Show list and allow time for recall)
OK, please turn your papers over and pass them in. That is all
for %gday. Thank you very much for your cooperation.




 A;penéix B
Iﬁéfruﬁfi@ﬁs Used for

Instructions to Categorize Studies

Hi. My name is Claudia and |'m assisting Dr. Shuell in an

< experiment similar to the one you did a coup le of weeks ago. But

before we talk about the details, 1'd like you to please put your
first and last names on The six pages in front of y?u. (Altow time
for this) - l

~ What we are going to do today is an experiment.similar to the
one you did a couple of weeks ado. This time, however, there will
be 40 new words and they will be repeated in a di fferent order in
6 different trials--thHat is, you will see the list of words 6 times
and each time the words will be in a different order. During each
trial the word will flash on the screen once for only 2 secénés-eaih,
so please pay attention. Af*er the 40 words are shown, a slide with

" a series of asteriks will appear (show slide with e on -screen

and point to I1t). As soon as you see this slide, please write down
as many words as you can recall on the paper on +Dp—g+h§ papers are
marked 1 through &6, one. for each trial. Please do not pick up your
penci.ls until you see this asterik slide. . The words may be written
in any order and the correct spelling is not necessary.

INSERT “THE ,FOLLOWING FOR THE_ " INSTRUCTED" GRDUPS——DMIT FOR THE.

"NONINSTRUCTED" GROUPS:\ You will mnotice that the words seem to fall

into categories--for éngplé there could be a group of words that
are vegeiables (celery, carrofs, etc.) or animals (dog, cat, etfc.).
“You will find-it easier to recall the words if you ;?Eggﬂffgféréﬁ
the groupings of the words and try to write down the words that fall

lﬁTG each category--for example, write down as many vegefablés as

“‘J'PM“

you can remember--as many animals, etcs HéWEmEET_+ﬁE'Edef_D+—WSFd%——€;:
within each grouping is not important--and the zafrec+ spelling is
not necessary. :

.

F

ADD FOR ALL GROUPS: ‘You will not be graded on your performance
at all; however, please do the best you can because it is important
to Dr. Shuel!l and me. Are there- any quég+|@ns before we beglﬂ?

PRIOR TO SHOWING THE WORDS FOR TRIAL 2, ADD THE FOLLOWING: - Now

we will repeat i+. The words will be the same words, but they will

- appear in a ﬁ!ffer5ﬂ+'QﬁGEF. Again you will have 2 minutes to write’
down as many words as you can remember. The correct order and
spelling of the words is not necessary. Begin writing as soon a
you see the slide of asteriks. Be sure you are using the paper
marked #2. | é =

T
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, ADD THE: FOLLOWING FOR THE -INSTRUCTED GROUP: Again fry tfo
~ concentrate on the groupings of the words and try to write down _ ,
the words that fall into each category. PR I

———-—"FOR _BOTH-GROUPS, ADD: Are there any questions?

NOTE: After each recall pericd the experimenter picked up the sheet
for that frial. ’ - - : =

}

syt T ST
e
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i ADPENTTXC
Instructions for Col lecting Free-Association Norms

Please do not open the booklets | am passing out until | teil
you to do so. Fill in the first page with the information incicated.
(Allow time for this) '

The purpose of this experiment is to see how quickly you can
think of words. It is not a test, and there are no right or wrong
answers. We are just interested in how quickly you can think of
words. When | tel! you to open your booklets you will find inside
a list of words. | would like you to write next to each word the
first word tnat it makes you think of. It does not matter what word
you write as long a&s the word on the paper makes you think of it.
There are no right or w: ng answers. The purpose of the experiment
is just to see hﬁw qu?ckly WDFd§ will come to your mind.

For example (writing on +ha boerd), suppose that Egaf-ig the

S}ﬁy“ward you see. |t will_ loek- Jus| I'Tke +h|s in the list with a line
_—beside T+ for you to write the first word that you think of. Your
job will -be to write down the first word that Coat makes you think .

of on the line next to Coat. For example, Coat might make you
think of Hat or Man or Wear or Brown or Big or ﬂar@rar you might

* . think of some other word. Whatever the first word is that you think
of write i+ down on the line next to Coaft.

You are to -do the same thing for each word .in the list. Be sure
to write the word Elear!y, but don't worry if you are not sure how to

spell the word. Spell it as best you can. We are not interested in
spelling; we are Just interested in fthe word you think of each time.
Speed is important. When I tell you to start, | want you +o

work straight down the Iist as fast as you can. When you finish a
page, go right on to the next one. Theére are four pages in all. !
e “Write only one word on each line, but do not. skip any words and be
sure to write clearly since we must be able to read the word you
write. | am going to time you and every 30 seconds | am going to
writz = number on the board. When you finish all of the words on
_the list write the number that is on the board on the back page of

your test. That will tell me how long it took you to finish. In
addition, | will say "Mark" twice while you are working. When |
fay "Mark"r draw a circle around the word you are working on at

+he time.
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Are there any‘questions?

e sure to write clearly.

[wa]

Be sure to write the first word that ?gu think of.

Be sure to write just one word for every word on *the list.

Be sure to circle the word you are working on when | say '"Mark"
and- to put the number that is on the board when ycu finish on the.

last page of your bookliet.

OK, Turn the page aﬁdbbégin with the first word.

{
s
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Appendix D

Instructions for Collecting Category Norms
L _
~ Please number each page of the booklet on the top, right-hand
corner. You should have 18 pages altogether. (Allow ftime for this)
Now, please print your first and last name on ‘page #1.

" The reason we are doing this experiment is fto find out what
things people usually think of as belonging to different categories
or groups. Caﬁ any' of you tell me what a category is? (Make sure
they know what a, category is) Here is what | would like you to do.
First, | will say the name or description of a category, and as scon
as | name the category, begin to vwrite down the words in that
. category that you think of. You will have 30 seconds fo write down
on- one of the pages of yaur booklet as many things as you can think
of that belongs to that category. Write the.words down as soon as,

yvou think of them, : : .

Spelling is not important, so don't worry about spelling. Just
spell| the word as .best you can; this is not a spelling fest. In
fact, it's not a test at all. There are no right or wrong answers.
We are just interes sted in what items or 1h:ﬁgs you think belong in
each .

of Thé Cafeggr|ed,

FDﬁ:%Rampl%, if Igsaid "A Toy", you might think of and write -
‘down such things as: doll, top, blocks, jumprope, puzzle, swings,-
and so forth. Perhaps you thought of something else. Whatever you
+hink of that belongs to the eategory we are:-working om, write it
down as soon as you think of-it. The category might be a description
like "Something to Climb On". I'll be giving you 17 different
category names or descriptions. ~ Please use a'gepara+¢ page in ‘the
booklet for each group of things. When | say, "Step", put your
penci | down and turn to the nex+ page. Then | will ;ay t+he number
of the page you should be on, give you another name of a group or

¢a+29@ry, aﬁd +h n yau wrl! have SD ;EEGﬂdE Ta wr|+e dgwn as. many

N | OK, are ftThere any queafléns Remember, there VIII be 17 d:fféren+
_categories, and you are +o use a different page of The bg@kléf for each
category. :

ase turn to page #2, aﬁd we will begin.

Pl

\[[]\

NOTE: €AIIDw 30 seconds for Faﬁh category.--Be sure to say the page
nomber i1gy should be on before giving them a new category .name.
--Use the appropriate order of reading the categories frem the Ilst
on. the next page. Say each category name TWICE.) . :

_111i L ' A



2 14 6 . Something to Use in the Kitchen
3003 8 A Four-Footed Animal
®g 1 5 A Part of the Human Body

A Fruit :

W
[
~]

6 7 12 A Name Apéiiéd.f@ a Person to Indicate his
- Occupation or Job ,

7 16 16 : An Article or Piece of Clothing
8 17 4 An Article or Riece.of Furniture

g 4 15 A Sport

(8]

10 14 - "A Musical |nstrument

11 5 i Something *o Travel In or On

fain]

A Relative

P
L
—
(W]

13 15 17 Some Place a Human Could Live
14 18 2 . A Vegtable f
15 6 9 . A B%tﬁ

16 13 11 An Insect
17 2 10 i A Color

18

W
w

A Part of a %&ilding

i
1
i

*Numbers range from 2 to.18 to correspond to page number in booklet.
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Appendix E

\

Associative Nomms
ATRPLANE

"Fast' Leatners C : "Slow''Learners

Assoc. Categ.,  Total Assoc. Categ . Total ~

£ly{ing) ©16(25)  11(14) 27(39) 10(15) 10(17) - 20(32)
jet ' 4(6) 7(10) 11(16) 2(2) 3(5) 5(7)
air 3(3) 3(3) 6(6) 2(4) 8(8) 10(12)
car 1 1(¢3) 1(3) 2(6) 2(2) 2(2) 4(4)
sky : 1(1) oL . 1(2) ; S2(3) 2(4) 4(7)
high . 1(2) 0(2) 1(4) 1(2) 0(1) 1(3)
ride - 2(2) 0(L) 2(3) S T 65 R 1 1¢7)) 1(3)
plane v ©001) T 0(2) 0(3) . - 0(1) 1(1) 1(2)
train 0(L) 2(2) 2(3) 8(¢0) . 1(1) 1(1)
transportation 0(0) 2(4) 2(4)- - 0€0)  0¢0) - 0(0)

no response 1(1) 2¢2) © 3(3) 0(0) (1) . 1(1)

Lo Y v T BN o R, T P N Y T
o e e w o w owm o ow

=

Three: wing/s (H,ML,L); helicopter (MH,2L); travel (2H, L)
Two: fast (H,ML); pilot (H,MH); glide (MH,L); airport (2ML); go (2L)

One: engine (ML); the (L); land (H); wvehicle (L); job (H); nose (L);
: wheels (L);. enjoyment (L); propellers (L); big (ML); animal (L);
+ fast (1); boy (L); her (L); ring (ML); bus (H); white (H); steel (L)
can (ML); map (H); zoom (H); esr (ML); cat (L);  span (L); box (L);
Florida (ML); whale (ML) _ '

_ , : , 7 -
"Fast'" Learners Y"Slow' Learners

Categ. Total Assoc.  Categ,  Total

Assoc.

insect ; 8(10) 10(13) 18C23} -7 7(L0) | 10(15) . 17(25) i
bug . 4(10) 7(12) 11(19) "3(5) 9(10) 12(15)
small " 5(8) 2(2) 7(10) 4(5) 3(4) “7(9)

little : 5(6) 1(2) | 6(8) . Co2(2) . 1(3) 3(5)

1.
2.
3.
b,
5.4 uncle - 0(1) 0(2) 03" 1(3) 1(1) 2(4)
6.

7.
8.
9,

aunt 1(3) (1) 2(4) | 0(0) . -0(2)"  .0(2) .
black 1(1) . 0(l) (1) - - 1(2) 0(2) O
bee . 0(1) 1(2) . 1(3) a 0(0) 0(1) o0
crawl . 2(2) 0(1) 2(3) 0(0) a(0) 0(0)

no response 0(0) G(D) 0(0) - 000 ’2(2) 2(2)
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Two:  hill (H,ML); watch (2H); fly (H,ML); picnic (H,ML); beetle (2H);
' desk (H,ML); tiny (2H); food (ML,L); spider (2H); animal (H,L)

One: climb (H); cricket (H); ant (L); moth (H); walk (L); mole (L);
pest (MH); ladybug (MH); frog (L); "fraud" (L); woach (L); house (L);
egg (ML); relative (MH); thing (L); bad (L); dirt (H); "illegible" (H);
six legs (L); ‘"retant” (L); '"yak" (L); "deak" (L); pant (ML); -
ground (ML); wugly (ML); motorcycle (MH); . farmm (MH); bird (L); foot (L):
antenna (L); age (L); pal (L); plate .(MH); 'ness" (MH); orange (ML);
"thoes" (ML); grandmother (ML); taua (L); crumb (H); nat (H); eraser (H);

- Niagara Falls (ML): anteater (MLO; people (ML) ’

APPLE

"Fast" Learners '"Slow'" Learners

Assoc. Categ. Total Assoc. - Categ. Total
fruit  C 6(12) © 9(13)  15(25) | 1014) . 7(¥8)  17(32)
red : 5(6) 1(2)  6(8) 4(4) 6¢8) 10(12)
orange 2(2) 1(2) 6(8) 0(2) 5(7) 2(9)
eat - 3(3) 1(2) 4(5) 4(4) 1¢1) 5(5)
peach _ C3(3) 0 3(3).. 7. 6(6) 1(2) ©1(1) 2(3)
pear , 1(3) 1(2) - 2(5) 1D 2(2) 3(3)
.. Bood 3¢5 1) IO N (( ) I €Y 1(1)
tree 1(2) 2(2) 34 1(3) 0(0) 1(3)

9, banana 0(2) 1(3) - 1(5) 0¢(0) p(1) 0(1)
10. " food 1(1) (1) 2(2) 2(2) 1(1) 3(3)
11. core 1(2) 2(2) - 3(4) 0¢(0) - 0(0) 0(0)

- 12. pie < 0D 0(1) 0¢2) 0(1) C1(D) 1(2)
13, grape i 1(2) 1(2) 2(4) 0¢0) 0{M) 0(9)

no response 0{0) 0(0) 1I(1))] 1(1) 00 1(1)

0O~ DN U B L3 R

T zhapple/dapplé (2ML); juiecy (H,ML); ‘raund (2L); bite (H,L); delicious
(H,ML); teeth (MH,L); sweet (H,MH); cider (M,L); five (2ML); green (2L)

One: first (L): tomatoes (H); cherry (MH): desk (H); I (L); cat (L); little (H)
seed (MH); love (L); prune (L); see (H); white (MH); soft (L);
airplane (H); candy (MH); paper (L); stem (L); birthday (L); dog (H);
‘chimpanzee (H); skin (H);" lunch (ML); leaf (H); small (H); bee (H);
worm (ML); juice (ML); snack (ML): face (ML) - :

=114~




ARM

"Fast' Learners 951@@@_ng;n&:57

Assoc.,  Categ. Total Assoc. Catep . iqgg; .

1. 1leg(s) 7(13)  12(18) 19(31) 3(9) 10(14) 13(23)
hand . 6(8)° 8(10) 14(18) 8(10) 3(4) 11(14)
body(human body, 3(6) 4(8) 7(14) 5(7) 7(10) 12(17)

: part of body) : : |
dong - 2(4) 0(0) . 2(4) 2(2) 3(4) 5(6)
move 3(5) 1(1) 4(6) 1(2) coy - 1D
.’ person 1) 0(0) 1(1) 2(3) 1(1) 3(4)
fingers L 2(2) 0(0) - 2(2) 1(2) 0(0) 1(2)
farm 1(2) 0(0) 1(2) 0(2) 0(0) 0(2)
elbow 0(1) 1(2) 1(3) - 0(0) 0(0) 0(0)
write 1(L) 1(1) 2(2) 0(0) (1) ~ 1)

no responsec . 1(1) 0(0) 1(@) - 0(0) 0(d) 0(0)

.

o Vo T o T WU UL I )
LI T T P

Two: reach (H,MH); human (H,MH); throw (H,L); hit (H,ML); ‘bone (L,MH);
foot (H,L); work (2L); wuse (H,L); gun (H,L)

One:  arm (L); me (H); week (H); thing (L); 'stofe" (L); hat (Mi); eat (ML);
back (L); . fist (ML); -knee (ML); funny (ML); men (L); broke (MH);
flood-(H); " black (H); £all (L); bell (L); it (ML); burn (ML);
house (L); cow (L); people (L); face'(L); light (H); is (H); head (H);
green (ML); at (ML);  right (L); English (L); able (L); flesh (l);
ceiling (ML);. war (ML) ‘

BANANA

"Fast'" Learners : "Slow" Learners

Assoc. Categ . Total Assoc. Categ. TQ:§1

fruit 9(14)  18(24) 27(38) 7¢12) - 20(30) 27(42)
yellow 6(7) 0(2) 6(9) ©4(6) S 3(4) 7(10)
eat 2(3) 0(2) 2(5) 4 (5) 5(5) 9(10)
apple . 2(3) . 4(5) 6(8) 1(2) 1(2) 2(4)
. food © (L) 0(1) " 4(5) 3(4) 1(1) 4(5)
long : 3(4) S 1(1) 4(5) 0(0) 0(1) 0(1)
orange 1) 3(3) 4(4) 0(®) 0(L) 0(1)
peel ©3(4) 1(1) 4(5) ; 0(0) 0(0) 0¢0)
monkey(s) -1 0(0) 1() 1(2) 1(2) 0(0) 1(2)
curve 0(0) 0(1) 0(1) - 1(1) 0(1) S 1(2)
.. grape 0(0) T2 1(2) 0 1(1) - 1)

no response 0(0) 0(0) . 0o(0) 0(0) }(1} . 1D

i R m o TS o A T S T G TS
) L T T W oW o

1
-1
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Two:

One:

sti
ins
fly
bug
was

buz

0D ~I O I N L b e

fals}

Three:
Two:

One:

hurt (H,MH,ML): yeliégg%ﬁﬁﬂﬁ?L);: me (ML, 2L);: oueh (H,ML,L)

pear (2MH); peach (MH,L); door (ML,L); good (H,MH)

split (L); Sally (MH);  band (MH); truck (ML); and (ML); pil (L) ;
soft (H): lemon (H); desk (H); skin (H); mouth (H); 'stofe' (L);
chewy (MH); sweat (MH); 'sqush" (L); blue (L); banafia bread (L);
thing (L); today:(L); baseball (L); many (L); . Tuesday (LY; leg (H);
flag (H); chimpanzee (MH); £lavor (MH); 'chasses" (ML)' yes (ML);
cup (L); skipt (H); step (ML); man (L); dice cream (ML); dog (ML)

. "Fast" Learners .- "Slow'" Learners

Assoc, Categ. ic§§;f? Assoc. Categ. Total

ng A 10¢14)  13(16) 23(39) 10(13) 10(13) ~ 20(26)
ect : 1(3) 4(7) 5(10) 3(4) 8(12) 11(16)
(ing) - 2(5) 7(8) 9(13) 2(2) 1(3) 3(5)

3(5) 1(2) - 4(7) 3(4) 3(3) 6(7)
p 1(2) 2(5) 37 4(5) 0(1) - 4(6)

honey - 0(0) 1(3) /7 1(3) f 2(4) 2(5) 4(9)

z 5(5) 0(0) . 5(5) 3(4) 2(2) 5(6)

‘hive 1(1) 1(2) 2(3) 1(3) 0(0) 1(3)

response, 1(1) 0(0) "1(1) . 0(0) 0(0) 0(0)
. H

3
]

flower (2H); hornet (H,MH), bite (MH,ML)

animal (L); stinger (ML); dog (L); ‘ditch (L); busi(L}; Judy (L);
see (L):; stake (L); bad (L); pain (H); vyellow jacket (MH); thing (L);
bird (H); wash (H); '"a mess of bees" (L); bit (H); play (L); rat (ML);
bumblebee (MH); girl (MH); run (MH); did (H); chair (H); string (H);
bare (MH4); he (ML); ore (ML); '"nise" (ML); eye (1); wing (H); keep (H);
sound (H); hand (ML) : :

]
g
[

"Fast" Learners - "Slow' Learners

Assoc. Categ. Total Assoc. Categ. Total

ring 24(34)  15(27)  39(61) 1B(21)  16(26) © 39(47)-

noise 0(2) 0(1) 0(3) 4(6)

4(5) 7 8(11) .

ding 2(3) o) 2(4) 0(2) : 0(2) o(4)
. church 1) 2 3(5) 0(1) 2(2) 2(3)
_Christmas 1(1)  3(3) 4(4)Y o)y ° 2(2) 3(3)
ding dong 1(2) 1(1) 2(3) 102) 1(1) 2(3
instrument 1{(1) - 1(1) 2(2) 0(0) : 1(1)f o 1(L)
jingle % 0(0) S1(1) . 0 1(1) 1(1) - 1D C2(2)

1

2

3

4

5

6

7

8. )
: %. musie 0(0) : 0¢0) 0(0) . 0(1) 2(2) 2(3)
RJ/‘ sound - 1(1) 1(1) 2(2) 0(0) 1(L) © 0 1(1)
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Two: horn (H,L); door (H,MH); 1loud (2H); song (H,ML); string (H,ML);
ball (ML,L); fell (H,ML); hear (2ML)

= One: sell (L); blow (H); let out of school (L); band (L); boy (H); tree ()3
box (ML); -cat (H); bell (L); here (L); -dinner (ML); thing (ML);
cow (MH):; school (MH); silver (H); steel (MH); tode (L); fly (MH);
" toad (L); one (L); smell (L); pencil (L);  "stell"” (L); fat (H);
green (H); too (ML); well (ML) .

Assoc. Categ. Total Agsoc. Categ. Total

ride to 17(26) 7(13) 24(39) .16(20) 9(1%) 25(35)
wheel(s) 6(7) 5(5).  11(12) 3(5) 5(8) 8(13)
car - 0(2) -~ 3(8) 3(10) : 3(6) ~2(2) 5(8)
motor cycle 1(3) 11y . 2(4) 0y 2(2) 2(2)
pedal : 1(2) 2(2) 3(4) 0¢1) 0(0) 0(1)
fast . ‘0¢0) 1(1) 1(1) ' 2(2) 2(2) 4(4)
trike ‘ ' 0¢0) 1(2) 1(2) - 1(2) Lo 1(3)
“travel 0¢0) 2(3) 2(3) , 1(1) 0(0) 1(1)
move 2(2) 0(0) 2(2) 1(1) . 000) 1(1)
vehicle 0{0) 2(2) 22 . 0(0) 1 - 1D

no response ! 0¢0) 0¢0) 0(0) A 0(0) ©2(2) - 2(2)
. ) :

—

Two: mike (2L); road (H,L); toy (2H); mini bike (MH,L); spoke (MH,ML);
light (MH,L); red (MH,L); orange (H,t); bicycle (bike) (H,L)

One: can (H); log (ML); hurt (MH); boy (L); ball (ML); enjoyment (L);
"5" (ML); basket (H); flat (L); nice (H); transportation (L) ;
radio (ML); fun (L); scooter (H); handles (H); travel in (H); like (H);
fast wheels (ML); “two wheels (H); spider (MH); big (ML); square /L};
fifth (L); rack (ML); fit (MH); old (L); bell (L); cake (L); sea (H);-
pink (ML); pot (ML); dog (ML); thing (L); pen (H); eye (H); right (H);
"gike" (ML); call (ML); hike (ML) : .




o
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color
white
dark
brown
cat
blue
cow
ugly
red
night
hair
dog

No response

Assoc.

"Fast" Learners

Categ .

Total

9(14)
©6(14)
6(7)
1(2)
4(5)
1(1)
0(0)
1(1)
0(0)
0(0)
1(1)
0(0)

0(0)

6(9)
6(9)
2(3)
2(3)
1(2)
4(6)
0(2)
1(1)
2(4)
1(1)
(M
0(1)

1(1)

15¢23).

12(23)
8(10)"
3(5)
5(7)

“5(7)
0(2)
2(2)
2(4)
1(1)
1(1)
0(1)
o

BLACK

"Slow" Learners

Assoc.

15(16)
4(10)
3(5)
0(2)
1

1(1) -

2(2)
0(1)
0(0)

Categ. .

Total

a8(16)
5(8)
5(6)
5(6)
2(2)
1(2)
1(2)
%(1)
0(0)

1)/ 1@)

1(1)
0(0)
1(1)

0¢0)
1(1)

1(1)

23(32)

. 9(18)

8(11)

. 5(8)

3(3)
2(3)
3(4)
1(2)
0(0)
2(2)
1¢1)
1(1)

- 2(2)

gold (ML): black (L); male (H); might (H); sheep (H); trouble (MH);
""carer™ (L); Beth (H); chimney (L); people (L); hat (L); jet (H);
log (L); light (H); paper (MH); yellow (L); Negro (M1); 'frigh" (H);
"puper" (H); ‘"wile" “(ML); lack (ML); dark color (MH); dull (L);
window (L);% wood (L)Y; green (H); ocean (H); purple (MH); lone (ML);
”bfa(k)”:(HL)i\ stack (ML); belt (L); clear (H); pink (H)

One:

BLUE

"Fast" Learners "Slow" Learners

,Assq;}h,AQatggi Total Assoc. Categ . Total

37(50)
9(13)
5(6)
1(4)
2(3)
1(3),
1(2)
2(2)
0(0)
1(1)
0(0)

19(30)
5(7)

. 2(2)
1(1)
(D)
1(1)
1(2)
0(0)
0(0)
1(1)

0(0)

18(20)
4(6)
3(4)
0(3)
(1)
0(2)
0(0)
.2(2)
0(0)
0(0)
0(0), -

28(37)
7(12)
4(5).
3(7)
4(7)
1(3)
1(2)
0(2)
3(3)
2(3)
0(1)

14(18)
1(4)
3(4)
2(4)
1(2)
0(2)
1(1)
0(1)
2(2)
2(2)

0(0)

14(19)
6(8)
I
1(3)
3(5)
1(1)
0(1)
0(L)
1(1)
0(1)

0{1)

color -
red

sky
green
black
yellow
eye
purple -
pink
pretty

) . "
ST~ N I~ T R A Ry
P S

" no response

water (MH,L); vyou (2ML): white (H,L);
gilver (2H); flag (2H); call (H,L)

Two: nice (MH,ML): dark (H,L);

L

5
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One: Thouse (L); gray (H); me (L); home (L); grape (H): bird (H): cat (ML);
room' (ML); 1light (L); hat (L); dress (L); snow (L); man (M) ; wall (H);
wind (H); bright (MH); violet (ML); white (ML); mine (MH); fire (H);
" orange (H); glasses (H); cold (H); class (#); word (MH); wow (ML);
comics (ML) ' )

BOAT

 "Fast" Learners "Slow" Learners
Assoc. Categ . . Total Asségi Categ. Total

water 9(14)  8(11)  17(25) 6(11) 8(13)  14(24)
ship 5(9) 8(12) - 13(21) 6¢8) . 1(2) 7(10)
sail 4(8) 1(3) 5(11) 4(4) 4(5).  8(9)
float 4(5) 1(1) 5(6) 2(2) 1(2) 3(4)
motor 1(1) 1(2) 2(3) 12(3) 3(3) 5(6)
car S 0(1) 3(3) 3(4) . 2(3) 1(2) - 3(5)
ride 2(2) 202) - 4(4) 3(3) 1(1) 4(4)
sink 0(0)  0(2) 0(2) 0(0) - 2(3) . 2(3)
coat - ©2(2) 00y | 2(2) 0(2) 0(1) 0(3)
sea (1), 1(2) 2(3) - 0(1) 0(0) - 0(1)
" row (1) 44 5(5) - 0(0) 0(0) 0(0)
travel 0(0) ° 0¢0) 0(0) 1(1) 2(2) 3(3)

no response 1(1) 1(1) 2(2) | 0(0) 0(0) 0(0)

ol el
Pl O WD 00~ O B Lo R

%,
Two: big (H,ML); fast (ML,L); fish (ML,L); wood (MH,L); plane (MH,L)

One: toat (ML); cow (L); 1long (L); ten (L); oars (ML); vehicle (L); :
) bell (H); flag (L); shoe (L); thing (L); toy (ML); blue (L); tip (MH) ;
bus (ML); "a ried" (L); stream (L); engine (H); drive (ML);. log (L);
lake (MH); wings (MH); dog (MH); ate (L); door (L); moth (H);
air (H): sky (H); cruise (MH); red (ML); it (ML); "larch"(ML);
gone (ML); plastic (L); house (L); sunk (L); "wather" (H); anchor (H);
paddle (H); pencil (ML) ' ' ' : _ ,
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BROWN

"Fast" Learners . "Slow" Learners
Assoc. Categ. Total Assoc. Categ. Total

color 12(17) 15(19) 27(36) 11(15) 10(19) 21(34)
‘black 2(6) 8(13) 10(19) 5(11) - 4(9) 9(20)
blue ° o{ 1(1) 1(2) 1(1) 3(3) 4(4)
cow S 1L 1(2) 2(3) 1(1D) 1(2) 2(3)
coat 0(0) 3(3) 3(3) . 2(2) 0(0) 2(2)
dark 2(2) 0(1) 2(3) 0(0) 0 2(2) C2(2)
green 1(2) 2(2) 3(4) 0(0) 0(0) 0¢0)
hair , 2(2) 0(0) 2(2) 1(2) 1(1) 2(3)

o response 0¢0) 0(0) 0(0) o(1) 0(0) o

Two: bat (H,L); dull (MH,L); .shoe (2H); white.(H,L); tree (2H); red (H,MH);
) ugly *(2L); dog (H,MH); boy (H,MH); bear (H,MH); orange (Mi,L);
yellow (MH,ML); . ’

One: violet (H); mnectar (L); tree trunk (L); brown (L); purple (H); name (L);
"eari" (L); capricorn (H); herd (L); house (H); fall (H); mnice (H); .
animal (ML); bathroom (ML); Carl (L); street (L); . know (L); hours (ML)}
"dom" (L); down (ML); pink (MH); fight (MH); Negro (L); bird (H);
"bell (H); gown (H); - four (MH); free (MH); dress (MH); horse (ML);
tar(r) (ML); bay (ML); fur (L); bag (L); chair (L); mud (H); car (H);
mess (H); silver (H); case (ML); me (ML)

~ BUS

%i;
"Fast' Learners "Slow'" Learners
Assoc. Categ. Total ' Assoc. Categ. Total

car - - 6(8) 11(17) 17(25) 11¢17y,  10(14) 21(31)
ride 2(5) 2(3). 4(8B) , 2(2) 2(6) - 4(8)
school 3(6) 2(4) 5(10) - 2(3) 1(1) 3(4)
truck _ 1(3) 3(3)  4(6) o 1(1) 2(2) 3(3)
wheel(s) S I(1) 2(2) 3(3) 1(3) 2(3) 3(6)
stop 1(1) -2(4) 3(5) 0(0) 2(3) 2(3)
yellow ) 1(2) 1(2) 2(4), 1(2) 1(2) - 2(4)
travel 1D 1(2) - 2(3) 1(2) 1(1) 2(3)
9. big ' 2(4) 0(0) 2(4) (1) 11y - 2(2)
10. transportation 1(1) 2(3) 2(4) o(1) . 0(0) 0(1)
11. children 1(1) 0(0) (1) 1(1) - 1(2) 2(3)
12. - train - 0(1) 0(1) 0(2) 0(1) 1(1) 1(2)

no response 1(1) 0(0) T1(1) 0¢0) 0¢(0)  0(0)

0% el O o I N




Three: street (H,ML,L); go(H,ML,L); seat (3H); ride (H,MH,ML)

- Two: people (H,ML); fast (H,L); long (H,MH); plane (H,ML); automobile (2L);
driver (H,L); vehicle (2L); trip (H,MH); drive (2L)

One: crowded (H); passenger (ML):; bee (ML); smelly (H); 'hred" (L);
street (H); - New York (H); take (MH); crash (MH); top (H); move (L);
drive (L): "celdre" (L); people (H); high (H); noisy (L); '"bro" (L);
fuse (L); hard (L); wus (ML); bench (L); write (L); story (LJ;
kite (MH); '"drune" (L); mouse (L); see (H); run (H); fast (H);
wait (ML); cab (ML); auto (ML) ’

CAR

"Fast'" Learners "Slow" Learners

Asscec.  Categ. Total Assoc. Categ. Total

truck 2(2) 5(8) 7(10) 6(9) 4(7) 10(16)
"~ ride 3(4) 3(4) 6(8) i *1(2) 4(6) 5(8)
automobile 2(4) 0(3) 2(7) 3(4) 3(3) 6(7)
drive ' 2(3) 0(0) 2(3) 3(3) 2(4) 5(7)
bus 1(2) 2(2) 3(4) : 2(2) 2(3) 4(5)
wheel(s) - 4(5) 0(0) 4(5) 3(3) 1(1) 4(4)
bike 0(2) 1(2) 1(4) : -1(4) 1(1) 2(5)
fast 1(1) 1(1) 2(2) 1(1) 4(6) 5(7)
g0 , 2(3) 2(2) 4(5) 2(3) Nn¢o) 2(3)
10. transportation 1(3) 1(1) 1(4) 0(1) 0(0) 0(1)
11. train o) 0(2) 0(3) 0(0) 2(2) 2(2)
12. move - 2(2) - 0(0) 2(2) 1(2) 0(0) 1(2)
13. travel(ing) 0(0) 2(2) 2(2) 1(1) 1(1) 2(2)

no response 1(1) 0(0) 1(1) 0(0) 0(0) 0(0)

WO d O e L B

Three: boat (H,HHiML); motor (H,2L); street (H,2L); horn (2H,ML.
seat(s) (2MH,ML);

Two: zas (2H); horse (ML,L); wvehicle (H,L); door (H,L)

One: saw (ML); big (H); slow (MH); ours (H); smack (L); monkey (H);

break (L); thing (MH); dangerous (H); station (H); road (H); red (H);
sit (MH); Chevrolet (MH): window (ML); white (MH); wash (H); :
reet" (ML); plane (H); blood (MH); highway (MH); steering wheel (ML); . -
wagon (H); motor home (H;; car (H); tires (H); race (H); steer (H); -
purse (H); Ford (H); blue (H); in (L); here (L); star (ML); :
rubber (ML); cold (L); desk (L); trip (L); dog (H); run (H); wagon (MH)}

 transporting (MH); ship (MH); cat’ (ML); bar (L); stop (L); .
driveway (L); 'patel” (L); .colors (L); far (H); =zoom (H);
motoreycle (H); war (ML); ran (ML); ‘no (ML) '
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dog
animal
pet
black
fur
meow
scratch
soft

o RN e LW, I B (I
A w oM e o o ow

hat

rat (MH);
climb (H):
fat (H);

to (ML);
love (ML)

red
fruit
eat
tree
food
grape
good
berry
apple
orange
. = plum

e
| e o T TN o T S P O T ]
. L] - - L IR 1 L] - L0 L] L]

no response

Three: sweet (3H);

Two: cat CML,E);

horse (MH);
nice (L):
lion (MH):
two (L); tail (H):
sat (L):

L 2(2)

CAT

"Fast' Learners "Slow'' Learners

Assoc. Categ. Total Assoc. Categ .

34(48)
12(18)
4(5)
1(3)
1(2)
2(3)
3(3)
0(2)

14(26)
12(13)
0(0)
1(1)
1(1)
0(0)
0(0)
1(1)

15(21)
8(11)
2(3)
3(3)
2(2)
0{L)
0(0)
0(0)

15(21)
6(11)
2(2)
1(2)
0(0)
2(3)
3(3)
0(0)

19(27)
6(7)

- 2(3)
0(1)
1(2)

10(0)
0(0)
0(2)

line (L); grandma (L);

wild (MH); thing (L);
food (ML); small (L);
little (ML);

fish (ML); ‘''wat' (ML);

boat (L);
legs (H);
heave (ML);
mule (H); coat (MH);

blue (H); desk (H);

CHERRY

UFast! Learners

Assoc. Categ . Total Assoc. Categ.

- 8(10)
6(8)
5(5)
2(4)
4(4)
2(3)
0(0)
0(1)
2(2)
0(1)
0(2)

1)

7(11)
13(18)
1(2)
3(3)
3(3)
1(1)
0(2)
1(1)
0(0)
1(2)
0¢0)
0(0)

10(20)
10(15)
7(8)
5(8)
2(5)
2(3)
4(5)
3(5)
1(4)
2(2)
1(2)

1(1)

5(13)
4(5)
4(4)
3(4)
2(4)
2(3)
2(3)

5(7)
6(10)
3(4)
2(4)
0(1)
0(0)
2(2)
1(3)
1(3)
T 1)
0(0)
1(1) -

0(1)
1(1)
1(2)
0(0)
pie (H,MH,ML); pit (2H)

peach (ﬁ,MH); pﬁp’féﬂl); color (2H); pear (H,L)

=122~

Total

29(47)
20(24)
2(3)
4(4)
3(3)
0(1)
0(0)
1(1)

(H,ML); pféttYK(H,ML); kitten (2MH); tiger (H,MH); mouse (ML,L)

teeth (H):
Willie (H);
mush CL)@%@
car (ML); =&

"slow'' Learners, .

Total

15(21)
19(26)
6(7)
5(7)
7(7)
3(4)
0(2)
1(2)
2(2)
1(3)
0(2) -
e



One: monster (H); seed (H); bra (H); could (L); be (L); candy (MH);
something to eat (L); 'bome" (H); nose (ML); flavor (H); nut (H);
thing (L); round (L); basket (ML); cherry (ML); fun (ML); rasberry (MH);
sweat (L); vum (ML); boat (ML); juicy (H); pick (H); 1little (H);
merry (H); G. Washington (MH); lane (ML)

cow

"Fast' Learners "Slow" Learners

Assoc.  Categ. Total Assoc, Categ. Total

animal 6(11) 2(5) 8(16) 11{14) 10(17) 21(31)
horse(s) : 7(11) 10(15) 17(26) 6(8) 3(5) 9(13)
milk T 4(T7) 7(9) 11(186) 4(6) 7(8) 11(14)
moo 2(2) ~ 5(6) 7(8) 3(6) 2(3) 5(9)
pig 1(3) 1(2) 2(5) o(L) 1(2) 1(3)
dog 0(1) 01 . -0(2) 1(1)- 2(2) 3(3)
calf 1(1) 1(1) T2(D 0(0) 3D 3(3)
cat 1(1) 0(0) 1(1) 1(2) 0(1) 1(3)
fat . . 2(2) 0(0) 2(2) 1) 1(1) 2(2)
big o) 2(2) 2(3) 00 0(1) o)

no response o : D(D}‘ 0(0) 1(1) 0(0) 1(1)

[
Lo Lt e o T o v N

Three: bull (H,MH,L); bell (2H,MH); horn (2H,MH)
Two: - meat (H,L); farm (ML,L); -mom (H,MH)

. One: "buw" (L); plow (H); pasture (H); coat (H); lion (H); farm animal (L);
ant (L); bird.(L); and (L); bedroom (L); tail (ML); mow (ML):
chow (ML); ‘"answ" (H); heavy (H); sound (H): hog (MH); bad (ML);
house (H); food (L); white (ML); grass (L); four (L); . look (H);
head (H); brown (ML); goose (ML); heart (ML); 'mamel" (MH)

ey




"Fast'" Learners : "slow" Learners
. Assoc. Categ. Total Assoc. Categ. Total

cat 15(24)  17(27)  32(51) 13(24)  14(21)  27(45)
animal - 4(5) 4(5) 8(10) 6(6) 8(10)  14(16)
bark 4(8) 1(3) 5(11) 6(6) 3(5) 9(11)
pet 1(3) 3(4) 4(7) 1(2) 2(3) 13(5)
fur 1(1) 1(1) 2(2) 1(1) 0(0) 1(1)
big 2(2) - 0(0) 2(2) : 0(0) 0(1) 0(1)
.. bite 2(2) 0(0) 2(2) 1(1) 0(0) 1(1)
brown 0(0) - 1(2) 1(2) . 0(0) i(i)y 1(1)
teeth 0(0) 0¢0) 0(0) 1(2) 0(0) 1(2)
four 0(0) 1(1) 1(1) 0(0) 0(1) 0(1)
bone ' 0(0) 1(L) 1(1) 0(1) 0(0) 0(1)
eat 1(1) 0(1) 1(2) 0(0) 0(0) 0(0)

no response o(m 1(1) 1(1) 0(0) 0(0) oo

B WD O e A I L PR e

R e

One: bus (H); -neighbor (L); mouse (ML); like (L); love (MH); hog (ML); °

: cow (L); leg (H); "biskow" (L); trainer (L); rough (ML); spotted (H);
dead (L); vyellow (H); fast (ML): thing (L); eat (L); cute (MH) ;
Sofe (L); die (L); bird (H); watch (H); the (ML); Barre (ML); rat (L);
banana (L); black (H); play (H); best (MH); food (ML)

DOOR

"Fast" Learners "Slow" Learners

Assoc. © Categ. Total Assoc. Categ. "Total

1. open 10713) 6(10) 16(23) . 9(14) 7(9) 16(23)
2. house(s) 0(0) 3(4) 3(4) 4(5) 6(8) 10(13)
3. close : 4(9) 1(1) 5(10) 3(4) 1(1) 4(5)
4. wall ’ 0(2) 4(7) 4(9) 2(2) 1(1) 23(3)
5. knob - 4(6) 1(3) 4(9) | 0(1) 1(1)  1(2)
6. window 3(3) 0(2) 3(5) 3(3) 1(1) 4(4)
7. handle 1(1) 2(2) 33 1(2) 1(2), 2(4)
8. bell _ 2(3) -1(1) 3(4) 1(1) 0(0) . 1(1)
9. wood , 0(0) 2(2) 2(2) 2(2) - 1(1) 3(3)
10. floor 1(1) 2(2) 33) 0(0) 1(2) S 1(2)
11. room ' 0(1) 0(0) oLy ' 1(0) 1(2) - 2(3)
12. step(s) .01 1) 1(2) 0 0(1) 0(2)

no response 0(0) ‘ 1(1) : 11 0(0) 0(0) 0(0)
Three: "brown (ZMH,ML); slam (H,ML,L); building (2H,MH); hinge (MH,2L); shut (ML,2L)

°o. e | - -124-




Two: . door(s) (H,MH); mat (2H); hall (H,MH); walk (ML,L)

One: flat (H); lock (H); color (L); red (L); kev (ML); out (MH);
"hred" (L): turn (ML); rug (H); big (H); opening (L); next (H);
apartment (H); way (H); desk (ML); banana (ML); hand (lI); lunch (1);
board (I); part (L); or (ML); bee (ML); eat (L); doorknob (LY;
roof (L); cat (L); 'ma" (L); know (H); sky (H); table (MH); dog (ML);
in (ML); feet (ML); more (L); '"hinech" (L); foot (L); see (H);
"brow" (H); roar (H); stool (ML); stop (ML); fan (ML); Mom (ML)

DRUM

"Fast" Learners © "Slow" Learners
Assoc.  Categ. Total Assoc. Categ.. Total

stick 5(11) 3(6) 8(17) 3(5) 5(6) 8(11)
beat 8(8) 5(6) 13(14) 4(8) 3(4) ,7(10)
instrument 1(1) 3(4) 4(5) 2(4) 5(10) 7(14)
.. play . 1(3) 1(3) 2(6) 3(3). 1(3) 4(6)
hit . 2(3) 1(1) - 3(4) 2(3) 2(3) 4(6)
noise 1(2) 1(5) 2(7N 0(0) (3 - 2(D ;
pound 1(1) 0(2) 1(3) = 3(4) 1(2) 4(6) |
music . . 4(4) 0(0) (&) 1(1) 2(3) 3(4)
boom : 2(3) 1L 3(4) ‘ 1(2) 1(1) 2(D)

10. bass 0(0) 5(5) 5(5) 1D 11 {8))] 1(1)
+11. loud . 0(2) 1(2) 1(4) 1(1) 1(1) 2(2)

12. sound 1(1) 2(2) 3(3) 0(0) 2(2) 2(2)

13. flute 0{1) 1¢2) -, 1(3) 7 oD 0(1) ~0(2)

no response 0(0) 0(0) . 0(0) 0(0) 1(1) 1(1)

WO s O e L RS
» - " - - - w L " "

Two: violin {2H); big (W;ML); strike (2H); guitar (H,MH); ear (2L);
plum (ML,1) . :

One: "how!" (L); drum (H); "hred"” (L); bassdrum (L); racket (L); pat (H);
boy (H); lode (L); 1lass (L); me (L); thing (L); "lade" (L); *
snaredrum (L); set (L); nice (L); room (L); kettle (MH); peace (MH);
tick (MH); sister (L); 1ike (L); cat (L); din (L); thin (H); '
‘bell (H); can (H): wood (H); "dum" (ML); one (ML); hall (ML);
straw (L): roll (H); sum (H); Saturday (ML); land (ML) :




"Fast' Learners . - "Slow" Learners

Assoc. Categ. Total Assoc, ,- Categ. Total

hear 21(29) 14(22) 35(51) 1317 14(18) 27(35)
head - 3(5)  ° 3(3) 6(8) 3(6) 4(4) 7(10)
eye 0(3) 4(6) - 4(9) ooy - 2(2) . 2(2)
nose 2(4) 34 5¢(8) 1(2) 0(0) i(2)
body 0(0) 1(1) 1(1) oLy - 2(7) 2(8)
face 0(1) 1(1) 1(2) 2(4) 2(2) 4(6)
hair 1(2) 0(0) 1(2) 2(2) 0(0) 2(2)
sound 0(0) 0(0) 0(0) 0(1) 1(2) - 2(3)

no respomse. . 0(0) 1(1) 1(1) 0(0) 1(1) 1(1)

s NI e R B O S
- L) L] " - 3 L] L]

Two! mouth (2HO; teeth (2ML); corn (MH,ML); air (2L); human (H,L)

One: earring (H); 1loud (ML); part (L); skin (L); closet (ML); ear of
corn (L); pink (H); phone (H); fat (H); deaf (MH); ache (H);
ear (MH); drop (MH); '"stofe" (L); little (ML); listen (ML); big (L);
helpful (H); Nana (L); heave (L); hen (L); book (MH); ship (L);
hockey (L); eardrum (L); horn (L); dinch (L); heart (H); clock (H);
arm (MH):; moth (MH): want (ML); dog (ML); skate (L); drum (L);
hose_(L); hole (H); white (H); near (H); pocket (ML); 'foot (ML)

"Fast" Learners "§low' Learners

Assoc. Categ. Total . Assoc. Categ. -Total

see 15(20 9(16) 24(36) 13(27) 7(10)  20(27)
nose 3(5) 5(6) 8(11) 1(5) 2(6) 3(11)
head S (¢ ) 1(2) 2(3)- 3(4) 6(7) 9(11)
ball 0(3) - 4(5) 4(8) 2(3) 1(1) 3(4)
face - 2(4) 1(1) - 3(5) 2(2) . 4(4) 6(6)
. ' ear ‘ 13 03 - 1(6) 1(1) 2(3) 3(4)
body ' 1(1) 3(3) 4(4) 0(1) 2(4) 2(5)
look .00 1(1) 1(1) : 0(0) 3(5) 3(5)
sight o 0(0) 1(2) . 1(2) 1(2) 0(0) 1(2)

ne response (1) 0(0) 1(1) . - 0(0) 1(1) C1(1)

L= I o T N

Three: 1id (2H,L); blue (H,2L); classes (H,MH,L); pupils (2H,ML); brown (H,ﬁH,L;

Two: ’Ivfﬁiﬁﬁ); person (2L); men (2L)

=126~




One: stop (L); colerful (L); cheek (H); the (L); leg (H); eyel-sh (H);
yours (H); finger (MH); hand ‘(H); eyé i(l); boy (H); blir H);
red (ML); drop (MH); 1lips (H); dog (ML); by (ML); mouth . );
hair (L); ‘"penice" (L); hall (H); witness (H); moth (MH); pie (ML);
appie (ML); people (ML); ‘"hry" (L); wink (L); circle (H); die (H);
shirt (ML); my (ML) ,

"Fast'" Learners "8low" Learners

Assoc,  Categ. Total Assoc. Categ . Total
instrument 5(9) 9(11) = 14(20) 14(16) 8(15) - 22(31)
music 3(5) 3(4) 6(9) 3(6) 5(5) ~8(11)
play - 7(9) 2(4) 9(13): 4(5) 1(2) 5(7)
piccolo N Y () 2(3) 2(3) 1(2) 03 1(5)
drum 1(3) 1(2) 2(5) 0(0) 02 0(2)
horn a(1) 2(2) 2(3) 0(1) 12(3) 2(4)
noise 1(1) 1(20 2(3) (1) 2(2) - 2(3)
clarinet 2(3) G(0) 2{(3) 2(2) 11¢0)) 2(2)
no response (D 0(0) 1(1) 0(0) ©3(3) .. (D)

P

B s - U W, I T )

Three: fruit (ZMH,ML); band. (H,ML,L); violin (H,MH,L); wood (2MH,L);
air (H,MH,L); trumpet (H,2MH) coL : =

Two: . oboe {H,Hﬁ); guité; (ML,L); whistle=(ﬁ,ﬁ§§ silver (H,L); ﬂarp (210) 5 7
note(s) (MH,ML); apple (2L);. high (2d); water (H,L);  sax(aphone) (H,MH);
bus (ML,L) : o ’ ” .

© One: * blow (H); nice (L); ear (MH); small (MH); '"a réré“ (LY; lomg (H); .
‘ sound (L); woodwind (H); hard (MH); pretty (H); pillowe (L); clear (MH);
- " squeaky (H); sick (L); food (L); - "tist" (H); soft (H); car (H); o
“ map (H); "etar" (L); "bule" (L); tute (ML); button (ML): "anctement" (L)
flute (L); neighbor (L); truck (H); girl (H); song (ML); eye (ML);
winter (L); bell (L); fly (H); coat (H); mistake (H);. "catle" (H);
shoe (H); pout (ML); flood (ML); man (ML) '

e
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FOOT

"Fast'' Learners - 'Slow" Learners
Assoc. Categ. iéﬁa; ) Assoc. Categ. Total

toe(s) 9(14)  12(15) 21(29) 8(11) 4(7) 12(18)
leg - 6(9) 7(7) 13(16) 3(5) 4(8) - 7(13)
feet 3(6) . 0(2) 3(8) 1(2) 7(10) 8(12)
walk 6(6) 2(3) 8(9) 3(3) 2(4) 5(7)
body ] “0(1) © 5{9) 5(10) 1(3) 3(3) ) 4(86)
shoe(s) 34)  © 0(0) C3(4) 4(6) 0(0) 4(6)
arm = " 0(1) 1(2) . 1(3) 0(0) 3(3) - 3(3)
hand 0(0) () - 1w 2(30 1(1) 3(4)
“inch (es)- L0 0(0) 0(1) 1(2) 1(2) 2(4)
smell oD 0(0) . 01 3(3) 00 3(3)

o v '
oD O ~d O B s D
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Three: step (7l MH) 5 person (H,MH,L)
Two: ~ ball (MH,L); apple (H,MH);. heel (MH,ML)

One: nook (ML); back (MH); bottom (H); foot (L); skin (L); '"hout" (L);
print (H); run (H); map (H); short (H); pot (H); boon (L); men (L);
"sofe" .(L); orange (L); boat (L); person (ML); stand (L); toenail (H);
part (MH); ache (L); '"plue" (L); boy (MH); cut (L); people (L);
ankle (L); human (H); soft (ML); horse'(ML); shore (ML); tan (L);
"nisher” (L); "bood" (L); pace (H); stink (H); write (ML); hurts (ML);
~moot (ML); air (ML) :

i

"Fast" Learners "Slow" Learners

Assoc.  Categ. _'i‘gtal Assoc.  Categ. " Total

spoon 8(14) 12(21)  20(35) 8(15)  10(15) 18(30)
eat 5(8) 3(7) - 8(@15) - 7(8) 8(11) 15(19)
knife 10(16) 6(7) 16(23) 1(3) 4¢4) + o 5(7)
silverware . 1(2) 2(2y 3(4) 1(1) 3(4) 4(5)
food 1(1) 2(2)  3(3) 2(3) 1(1) - 3(4)
sharp : 2(2) 0(0) - 2(2) -1(1) 3% | 4(4)
silver 0(0) 1(1) 1(1) : 1(3) . 0(0) 1(3)
point -1(1). 0¢0) . 1(1) 0(0) -0(2) 0(2)

no response 0(0) . 0(0) 0(0) . 1(1) 1(1) 2(2)

S+ RN, NS W -SU -
w w " - » - - »

Twos- dig (2H); plate (ML,L); hit (4,L); people (2H); kitchen (ML,L)




One: york (ML); fork £Z§; "krok" (L); mouth (H); stick (L); table (ML);
house - (L); meat (L); Joe (H); men (L); «gteak (ML) ; ouch (H);
disease (L); cow (H); 'pome" (L); road (H); herd (L); dull (MH) ;
" "muise' (ML); fun (MH); eating tool (MH); test (L); eye (L);  chop (L);
"humin' (L); prune (H); pitch (MH); meet (MH); children o)
pork (ML); leg (ML); 'invotueof" (ML); supper (L); three (H); .
stab* (H); use (H); 'pater" (H); car (ML) .

GRAPE

. "Fast" Learners =~ ' "Slow' Learners

" Assoc. Cgtgg;f Total . Assoc. Categ . Total .

" fruit - sfloy 12(6)  20(26) 12(16)  15(22)  27(38)
.purple - L 9(15) . 4(3) 113(20) . 4(5) 4(5) 8(10)
eat LA . 2(3) 6(7) 2(4)  c-1(@) - 3(5)
food . . - 1(2)  -0(0) 1(2) -~ 3(3) 0(2) . 3(5)
vine C1(2) . 1(L) 2(3) . 1(2) 202) T 3(4)

1
- 2.
. 3.
4,
= 5! «
6. good . . . Q(2) 0(1) 0(3) 2(2) 2(2) 4(4) -
7. orange : 0(1) 2(2) 2(3) 0(1) 1(2)  ° 1(3)
8. chergy: * . 0(1) T 2(3) 2(4) 1(2) 0(0) 1(2)
9. " juice: R 0(0) - 2(2) 2(2) 1(3) 0(0) 1(3)
10. green - 1(1) 2(2) ©3(3) 0(0) 0(1) . 0(1)
~11. pear. .° -~ . L(1) 0(1) 1(2)- ® 11y . 00 1(1)
12, ‘color . T 0(2) 0¢0) . -0(2) ' 1(L) Y00 1L
: o égéﬁénée.i C.0(0) " 0(0) . 0(0) : 1(1) 2(2) 3(3)
4 Twos blue (H,L); apple (2H); mnice (2H); wine (H,MH); lemon (H,MH);
¢ " small (H,MH); peach (H,MH); tree (H,MH); grapes (21) .
_ One: berry (H); strawberry (ML); graping (L);f flavor (H); round (L);
' ,“grapefrult (H); dodr (L); prune (L); sour (ML); suck (L); jam (H);
7 s''sode” (MH); good (ML); plum (MH); '"yeow" (MH); you (L); lime (L);
% cape (L); flower (H); violet (MH) ;. drum (ML); leave (ML); chear (ML);
Tape (ML); boy (ML); men (L); bite (L); drink (H); paper (H);
happy (ML); -raisin (MH); 'waip' (ML); yum (ML)
% -




GREEN

"Fast" Learners "8low" Learners
- .Assoc. Categ.’ Total Assoc, Categ. Total
— L T

color 16(26) 17(26) 33(52) 17(22) 20(30) 37(52)
blue ‘ - 2(4) 5(9) 7013 . 2(86) 4(5) 6(11)
grass 5(6)  2(2) 7(8) - 5(5) 4(4) 9(9) -
red 5(7) 2(3) 7(10) - 2(4) 1(1) 3(5)
vellow 4(4) 1(1) 5(5) 0¢(0)  1(3) 1(3)
tree i 0¢0) 2(2) 2(2) . 2(3) 0(1) . 2(4)

. orange 0(0) 1(1) 1(1) 0(1) ©  0(2) 0(3)
black 142) 0(0) 1(2) 1(1) 0(0) 1(1)
purple o 1(1): 1(2) 0¢0) U (8)] 1140}
bean 0¢0) - 1() 1(1) ¢ T 0(0) 0(1) 0(1>

OO G~ O B W N e
L3 - - - - - - - - L3

b

One: = ugly (ML); - "meen" (ML); bird (ML); chalkboard (ML); pink (ML);
- wall (L); from (L); Mars (L); horn (MH); apple (MH); me (L);
Christmas (MH); paint (L); white (H); 'peen'" (L); dress (L); 1light (L);
bright (H); stem (MH); ground (H); car (H); ''caren" (L); "marsham' (L)

£ T GUITAR

ifﬁst"Angiﬁg;s- ' "slow" Learners
Assoc. Categ. Total Assoc. Categ . Total

instrument 2(7) 6(10) 8(17) . 6(6) 7(12) 13(18)
music 8(8) 5(7) 13(15) N 11(12) 14(19)
string(s) 5(6) 2(6) - 7(12) LA 1(1) 4(5)
“play(ing) \ 8(9) 4(5) 12(14) ©2(3) 2(0) - 2(3)
banjo - 1(1) 2(3) 3(4) 1(1) 1(2) 2(3)
song | 2(2) o() 2(2) 3(3), 0(0) 3(3)
drum bL(2) 1(1) 2(3) 1(1) . 1(1) 2(2)
. pick v 0¢0) 1(2) 1(2) 1(2) 0(0) ©1(2)
trumpet S 0(1) 0(0) 0(1) 1(2) 0(0) 1(2)

no response 0 D(l) " 0(1) » 3(3) 3(3) 6(6)

WD~ T L S

Two: band (H,L); piano (HHSHL);4 violin(MH,L); sound (MH,ML); football (H,L});
‘ house (MH,L); nice (H,L); water (ML,L); good (MH,L)

One: "grap" (L); Jill (L); run (H); 'milk (ML); loot (ML); happy (ML); key (H);

fence (H); place (ML); sing (ML); earth (H); woodwind (L); strong (H);
steel (H); '"mano" (L); beauty (ML); robot (ML); girl (H); stop (L);
tar (ML); '"conter" (MH): '"beaga" (L); he (L); hose (L); save (MH);
roof (L}; Carter (H); big (H); Jleader (H); book (H); cat (L); flute (H);

. Black (L); toughness (MH); ran- (MH); garage (L); ball (L); ‘'britar" (L);
ant (H); hat (H); singer (MH);( "tiey" (MH); wedding (MH); brown (ML);
dime (ML); do (ML); chart (ML); see (L); safe (H); machine (H); me(H):

button (H); garbage can ML); fast (ML); rain.ML); my (ML)
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HALL
"Fast' Learners "Slqwﬁ,Leaxﬁers
Agg@c; Qétégf Total - Assoc. Categ. Tq;ai
1. wall o2y bk 6(B) 6(9).  4(6)  10(15)
2. walk . 5( 4(5) 9(12) . 2(2) 5(5) 7N
3. long 8(10) 0(0). 8(10) 2(4) 1(3) ()
4, way : o(L) . 5(6) 5(7) 2(3) 4(6) 6(9)
5. house 2(3) 2(5) 4(8) 1(2) 2(4) 3(6)-
6. room 2(2) 2(3) " 4(5y - 0(1) 3(3) 3(4)
.7. corridor 3(3) 2(2) " 5(3) . 2(D) 0(0) 2(2)
8. run 2(3) 0(2) 1(3) 1(1) 0(1) 1(2)
9, school 1y 0@ 1(3) 11 0(1), 1(2)
no response 1(1) 0(0) 1(L) 0(0) 2(2) 2(2)
Four: stair(s) (2H,2MH); door (ZH;MH,HL);ﬁ dark (2H),2L); run (2ML,2L)
Three: alley (H,MH,L); fall (2ML,L); floor (ML,2L); master(s) (H,MH,ML);
small (3L) ‘ .
Two! big (H,L) tall (H,ML); hall (MH,L); snow (2MH); fire (H,ML); bedroom
_ bedroom (H,MH); ball (MH,L)
One: - '"hred" (L);r'gtare (H); weding (ML); passageway (HH);- stop (H);
step (ML); cave (MH); party (L); ‘Mgool" (L): narrow (ML); place (M);
take (L); noise (ML); mall (2H); white (H); mirror (H); map (H);
"waw'' (L); bill (L); jump {L): building (L); call (L); .bed (L); -
football (L); hallway (L); wide (L); Patty (L); -class (L)Y; "hunp" (L);
justice (H); jail (MH); "ile" (MH); "plaer" (L); fork (L); «chip (H);
"roch" (H); light (H); flag (ML); path (MH); closet (ML)
HARP
“F§§§ereéf§gfs : "Slow" Learners
Assoc, : éategji Total Aésg;{ Categ . Total
1. instrument 3(6) "6(8) 9(14) 6(8) 6(8) 12(16)
2. string(s) 9(10) 4(6)  13(16) 3(6) 4(6) 7(12)
3. music : 4(4) 5(6) 9(10) : 6(8) - 6(9) 121
4, play 4(4) 4(6) 8(10) 4(5) 0(0) 4(5)
5. violin 1(3) 2(4) (7 ) - 0(0) 0(1)
6. pretty : 0(0) 1(2)° 1(2) . 0(0) 1(2)- 1(2)
7. drum . 0(2) 1) 1(3) 1(1) 0(0) 1(1)
8. piano ’ 1(1) 0(0) 1(1) 1(1) 01y . 12
9. noise 0(1) 1(2) i(3) 0(0) 101 1(1)
10. sound 0(0) o) 0(1) 0(0) 2(2) 2(2)
11, flute : 1{(1) 1(1) 2(2)5 (1) 0(1) 1(1)

Q no respornse 1(1) 1) 2(2) 1(1) ,  3(3) 4(4)

B I .



Two:

One:

e R e R N

b

Two:

One:

. - ) » }
talk (ML,L); carp (H,L); bark (H,MH); clarinet (MH,HL); band (H,L);
sharp (MH,ML); pen (H,L); yellow (H,ML); harp (2L)

"campan" (Lj; !héfé‘(L); ’hgart'(I); ‘ﬂiéé;(ﬂ)g Mleat" (H); toy (HL)i
spoon (H); hum (MH); mnow (H); bass (L); song (L); big (H);
"cong" (MH); 'pare" (L); long (H); english horn'(H); like (L);

- "musk" (L); shot (L); bell (MH); don't (MH); remember (L); - "fram" (L});
rip (L); brag (L); ocean (H); "poon" (H); .car (MH); 'ovil" (MH);

"yab" (MH); hit (ML); around (ML); no (ML); Tom (ML); Pat (ML);

leg (ML); man (L); arrow (L); jog (L); "ovn" (L); toe (H); dinner (H);
loud (H); prune (H); spare (Mi); what (MH); grape (MH); ''warp" (ML);
orchestra (ML); '‘tarape"” (ML); fat (ML); sing (ML) | '

HORN

4]

"Fast" Learners ""Slow" Learners

Assoc, Categ,  Total ~  Assoc. . Categ. Total

blow © 115 8(11).  19(26) 3(50  6(L0) - 9(15)

car

" noise '
loud \ 3 2(3) 509) . 3(3) . 3(5) 8(8)

- 3(4) 2(3) 5y 509 2(6)  7(11)
4(5) 0(1) 4(6) 7010) . 2(2) . 9(12)

trunpet) - 2(5) © 3(8) - 5(9) 0(1) 0(0) - 0(L).
instrument 1(2) 1(3) 2(5) 1(2) ©3(3) 4(5) -
beep : 3(3) - 2(2) 5(5) 00y - 33 3(3)
toot : 2(2) - . 0(0) . 2(2) : 2(3) 1(2) 3(5)

cow

" flute 0(1) 1(1) 1(2) C1(2) 1(2) 204)

1(2) . 1(1) 2(3) 0(0) 1(2) 1(2)

sound "1(1) 2(2) 3(3) 0(0) - 1(2). 1(2)
bugle 0(0) 0(2) - 0(2) 0(0) 1(1) 1(1)
no response 0(0) 0(0) 0(0) ‘ 1(1) C2(2) 3(3)

whistle (2L); play (H,1); violin (2MH); music (H,ML); honk (H,MH);

dog (2L); bull (H,MH); bell (2H); French.(H,ML); corn (H,L)

"shrap" (L); - toy (H); unicorn (H); goat (ML); ear (MH); rines" (L);
english hern (H); dumb (MH): deer (MH); bone (H); wasp (H);

"taske" (L); love (L); her (L); hook (L); rap (ML) he (L);¢ bike (L);
born (ML); chop (ML); bee’(MH); peach (L); -peep (L); sharp (L);

fat (H); cat (H); curve (ML); eat {ML); number (ML); hoot (L);
"rumer" (L); ‘yellow (L); born (H); hear (MH); Mom (ML); brown (ML); .
"trapit" (ML) .
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HORSE
"Fast' Learnmers’ ' "S$low" Learners -
Assoc. Categ. Total " Assoc. Categ. Total - -

" animal 4(10) © 5(11) 9{21) (8" . 10(12) 17(200-
cow ' - -5 4(8) - - 9(15) 6(7) 4(8) 10(15)
ride 4. 4(6) 4(4) . 8(10) 2(4) 3(6) 5(10)
colt 4(5) 1(1) 5(6) ' 0(1) 2(3) 2(4)
pony 2(2) 3(4) 5(6) 1(1) 1) 2(2)
saddle 2(3) 0(0) 2(3) 1(3) 0(0) 1(3)
big 2(3) .. 0(0) 2(3) 1(1) . 0() ¢ 1(2)

Tun 7 1(1) 0(0) 1) . 1(2) 2(2) 3(4)
dog ' 0(2) 2(2) 2(4) .01 0(0) 0(1)

no response (L 00y . 1(1) . 0(0) 0(0) - 0(O)

WO T ed P e B D D e
L T

Four: pig (H,MH,2ML); cat (2H,MH,L); brown (H,3ML)
Three: hoof (3H); ‘fast (HH?ML,L); trot (2H,MH)

Two: nose (2L); back (ML,L); mane (H,L); leg (2L); hair (2H); niece (2L)

One: thing (L); farm (H); ranch (H); sled (H); stable (MH); horse (L); -
foot (ML); travel (ML); bell (L); thoroughbred (L); gate (L); "ost" (L);
female (MH); shoe (L); nine (L); strong (L); neigh (H); Jjump (H);
Mike (H); carriage (H); old (H); calf (L); coarse (ML); pet (ML) ;
mule (MH); like (MH); cafe (L); love (L); hose (L); - Charlen (H);
barn (MH); lunch (ML); .boy (ML); 'flry"-(L); book (L); mouth (L);
tail (H); fly (H); four (H); come (H); plane (ML); chicken (ML) ;
pretty (ML) . d

a | s KNIFE'
"Fast" Learners . . "Slow" Learners
Assoc. Categ. Total - Assg;i: ~ Categ. Total

cut 10(13),  5(10)  15(23) 7(15) ,8(11) « 15(26)
sharp 1118\ 5(6) 16(20) 5(7) 8(12) 13(19)
fork Co2(68) L 5(D) 7(13) 3(4) 2(5) 7(9)
%poon 0(0)  \ 9(11) 9(11) - 4(5) 1(1) 5(6)
kill . 1(2) 3(5) a(ny L, 2(3) 1(1) 3(4) -
silverware 1(1) 1(1) 2(2) 1(1) o(1) - 1(2)
stab, . 0(2) 0(0) 0(2)™ 1(1) 1(1) 2(2)
silver : 1(1) 1(1) 1(1) “1(2) 0(0) 1(2)
eat 1(1) 0(1) 1(2) 0(0) () L
kitchen 0(0) 0(0) 0(0) C0(0) 2(3) 2(3)

no response 1(1) 1) 2(2) () 2(2) 22

ok
[ TRV o EE I R, QN K
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ng: jab (2H); . utensil (H,ML); blood (H,MH)

One:  daggar (H); wife (ML); back (ML); 'bearter" (L); pocket (L); food (L);
tool (L); cub scouts (L); scissors (H); pain (L); blade (L);
spear (MH); hit (H); weapon (MH); 'stofe" (L); Jack (MH); sad (ML);
sap (L); found (L); - football (L); cat (MH); kite (MH); hurt (MH);
- shine (L); knife (L); ear (L); meat (L); table (H); pan (MH);
carve (MH); foot (ML); went (ML); cave (ML); kraft (L); be (L);
thing (L); light (L); - use (H); water (H); stick (H); - clock (ML);
hand (ML) : )

LEG
"Fast" Learners - "Slow" Learners
 Assoc.  Categ.  Total Assoc. ~ Categ.  Total

_arm 5(10) 12(18) 17(28) . 1(3) '11(15) 12(18)
foot . 8(10) 6(9) 14(19) 7(9) 1(2) 8(11)
body . 2(3) 5(7)  © 7(10) 4(7) 6(9) 10(16)
walk 5(D 0(3) 5(10) - 2(2) 3(5) ' 5(7)
run - 2(2) 1) - 33 - 12) ~ 2(3) 3(5)
toe . : C3(4) 0(0) 3(4) (1)  0(0) 1(1)
hand . (L) 1(1) 2(2) . 1(3) B 1(4)] 1(3)
knee 02 2(2) 2(4) 1(1) 1D 2(2)
human 0(0) 1(2) 1(2) 00y 1L 1(1)
feet ' 1(1) 0(1) 1(20 - 0(0) 1(1) © (1)
11. .peg . 0(1) 00 0(1) - 0(1) . 0(1) 0(2)
12. long o 1(1) 0(0) 1) - 0(0)  1(2) 1(2)
no response . 0(0) - 0(0) 0(0) : 1(1) 1(1) - 2(2)

Lo TN s ] \Iﬂ] [ ST N
A

. Two: sock (H,MH); head (H;L); hip (H,L); flesh ¥(H,L); bone (H,L);
person (2L); cut (MH,ML) .

One:  "litten" (L); "ankle (H); part of me (L); mneck (H); pull (L);
, "stoff" (L); are (H); hair (H); "moten" (L); log or small (ML);
' boon (ML); help (MH); 1line (L); frog (ML); cat (L); '"nam" (L);
house (ML); part (ML); science.(L); hang (L); horse (L); him (L);
_board (H); chair (MH); ‘“claf" (MH); fork (ML); time (ML); finger (ML);
suppertable (L); 'pencil (L); fat (L); on (H); rock (H); kick (H);

broken (ML);knee cap (ML); move (ML)
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LEMON

"Fast" Learners "Slow' Learners
Assoc. Categ. Total - Agsqgi Categ . ‘Total |

sour 12(16) 4(B) 16(24) 7011) 9(13) 16(24) -
fruit ; 2(4) . 7(9) 9(13) 8(10) 11(15) 19(25)
lime . 4(6) 7¢(10) - -11(16) -3(6) 2(2) 5(8)
yellow - 4(5) A(5) 8(10) . - 3(3) - L(3) 4(6)
juice - 1(3) 1(1) C2(4) 3(5) 1(1) 4(6)
orange 0(2) 2(3) 2(5) 0(0) 2(2) 2(2)
ade S 1(3) 1(3) - 2(8) 0(0) 0y - 0(L)
food 2(3) 0(0) 2(3) 2(2) 0(0) .. 2(2)
eat 1 2(2) 2y () 0(0) 0(0) 0(0)
sweet 0(0) 0(0) f/g(a) S N ¢)) 1(1) 2(3)
good 0(0) 1(2) - 1(2)- ; .0(0) . 0(1) 0(1)

no response 0(0) 0(0)  0(0) 0(0) 0(1) T0(1)

= WD OO s R P L B
. e e e e e o w .

e

- Two: squeeze (H,L); apple (H,ML); ‘bay (H,ML)

One: drink (H); teacher (L); soap (L); block (L); horse (L); paper (H);
watermelon (MH); bitter (MH); pie (ML); here (L); tree (H);
"parpe" (L); citrus (L); soup (MH); 'stfe" (L); tasty (ML); two (H);
vegetable (H); peach (H); hate (L); dog (H);  color (MH); fresh (MH);
- .taste (ML); 'Pew" (ML); shot (ML); limit (ML); hat (L); round (H);
"pulpve" (H); satisfied (ML); cola (ML); suck (ML) !

LION
ﬁEastﬂ_Lgarﬁégé - "Slow" Learners
A Assoc.  Categ. Total Assoc. ' _Ca;gg; Total
animal 6(11) - 3(5) 9(16) 10(10)  11(16)  21(26)

tiger . 5(5) 11(1e) .16(21) 3(7) 5(7) ‘ 8(14)
roar - 7(11) 2(4) 9(15) 3(4) . 3(3) 6(7)
cat 3(4) 3(5) 6(9) 2(3) 1(2) 3(5)
big h 2(2) 1(2) 3(4) (1) 3(5) 4(6)
Z00 0(0) o(D) 0(1) - . 1(3) 1(2). 2(5)
 fur : 1(1) 1(1) 2(2) 2(3) 1(1L) 3(4)
hair 2(3) 1(1) 3(4) 2(2) 0¢0) 2(2)
meat ' 2(2) 1(1) 3(3) : 0(0) 0(0) 0(0)
leopard 0(1) 1(2) - 1(3) T (o) a(0) 0(0)

no response 0(0) 1(1) 1(1) D IR K¢ B 2(2)

=

Two: ~ cow (2H); brown (2L); dog (2L); cub (H,MH); wild (MH,ML); beast (ML,L):
fear(s) (MH,ML); cage (2L); bite (H,L) '
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One:

ear

eat

Mgtrate" (L); loud (Hj; ‘tough (H); orange (H); thing (L); fierce (H);

eat (MH); king (MH);" furous (L); rode (L); shot (H); stock (H);

scary (ML); hungry /(ML); track (L); rough (MH); row (L); bay (ML);
restaurant (L); man (L); ant (L); mane (H); glass (H); tamer (H);
bear (MH); horse/(MH); month (ML); large (ML); cryin (ML); door (ML):
"rught" (ML); baby (L); growl (H); come (H); teeth (H); mad (MH);
angry (ML); monkey (ML); pet (ML); ger (ML) , -

MOTH

"Fast" Léarners ‘ "Slow'" Learmers

coe.” | Caten. Total \ssoc.  Catez. . Tofal
Assoc Categ. LTo:§; _Assoc., | Categ . Total

=

insect - 5(7) 6(8) 11(15) 4(5) - 5(9) 9(14)
butterfly 13¢3) 4(8) 7(11) 3(6) 0(0) 3(6)
fly - '

bug )
cloth : 1(2) 0(2) 1(4) 0(0) 0(1) - 0(1)
balls C2(3) 2(2) - 4(5) 0(0) - 0(0) 0(0)

S '3(5) 4(5) - 7(10) 2(3) 2(3) 4(6),
“ 3(3) 2(3) 5(6) 2(2) 4(4) 6(6)

0(1) 0(0) 0(1) 0(0) 1(3) 1(3)

nose 0(1) . - 1(L) 1(2) 1(2) 0 - 1(2)
day(s) - 000 0(0) 0(0) 1{1) 3(3) 4(4)

1(2) 0(1) 1(3) 1(1) 0(0) 1(1)

teeth 0(0) 1(1) 1(1) 1(2) - 0(1) 1(3)

no response 0(0) 2(2) o 2(2) ~ (D) 3(3) 4(4)

Three:

Two:

flies (2H,L); face (H,ML,L); clothes9ing) (H,MH,L); gély (H,MH,ML) ;
talk (2H,L); open (MH,2L); mouth (2H,ML); ant' (2H,L); tongue (H,2L)

year (H,L); coat (2H); animal (ML,L); big (MH,ML); fquv(ML;L); '

. 1lips (MH,ML); bird (2L)

One:

closet (H):; body (ML); eater (H); 'tougn" (H)g mother (L); me (H);

holes (ML); seé (H); month (H); moth balls (L); south (L); "yer" (L);
up (L); dog (MH); close (ML); ecat (ML); '"toge" (L); "thoug" (ML);
mink (L);. brat (MH); smelly (ML); spider (H); gray (L); "jurly" (L);
head (L); pig (H); bite (H); white (H); ate (L); jan (L); water (L);
ball (ML); ‘"tose" (ML); wings (MH); food (MH); tong (L); hid (L);
letter (L); date (L); summer (L); 'perad" (L); hog (H); turtle (MH):
smell (MH); house (MH); orange (MH); stink (ML): art (ML); - it (L);
June (L); color (H); boat (H); people (H); her (MH); bee (MH);
"wanth" (ML) ; :



pdt

fry

L= e N e T N TR SR N
L L

PAN

"Fast" Learnérs ~'Slow" Learners
Assoc. Categ. Total Assoc. Categ. Total

9(12) 15(18)  24(30) o 7(11)  15(17)  22(18)

cook S P K(5) - 6(11) 2(5) 2(3) 4(8)
dish 3(5)  1(3) 4(8) 1(4) 0(0) 1(4)
Food(s) 33 1B 4(7) 2(2) 0(2) 2 (4)

3(3) 1(3) 4(6) 2(2) 1(1) 3(3)

kitchen 1(1) 0(0) 1(D) 000 5(7) 5(7)
chimpanzee " 2(2) 1(2) 3(4) - 2(3) 0(0) 23
stove - - 0(0) 2(3)  2(3) 0(0) 1(2) - 1(2)
egg(s) - 0(0) 3(3) 3(3) 0(0) 0(1) S0

no response’ 0(0) 0(0) 010) Sl 0(9) 1(1)

Three:

ng:_j

One:

eat

WOOD S AT s D
LT T T

. ‘hqﬁ L] 4;£ - . i
tin (MH,2L); hot (MH,ML,L); can (H,MH,L)

cup (H,L); flat kZH); stick (MH,L); metal (H,MH); plate (H,L):
cookware (ML,L); silver (H,MH); . meat (H,MH); eat (ML,L);
lion (ML,L); horse (H,ML) :

little (ML); hit (MH); hard (H); pam (H); pancake (L); pact (L);
mother (L); "ane" (L); hand (H); coke (L); hog (L); blank (L);
card (ML); jan (L); "creac" (ML); a window (L); bang (H); sand (H);

“holder (H); "pany" ]Llé push (L); round (L); stan (ML); ran (ML);
am (MH); pin (MH); handle (L); '"mony" (L); can (L); kitten (L);

paper (MH); skettle (MH); blue (MH); Friday (ML); far (ML); red (ML)
cold (ML); fork (L); water (H); wuse (H); grease (H); houseware (MH);
pat (ML) : ,

_ PEACH

"Fast" Learners '+ . !"Slow" Learners

- Assoc, _C§§egé_ Tota ~ Assoc. Categ,  Total. |

fruit : _ 5(9) - 9(15) 14(24) 12(16) 13(19) 25(35)
pear 1(5) . 7(9) B(14) . 1(3) 2(4) (N

3(4) 2(3) 5(7) 1(2) * 3(5) 4(7)

plum 3(3) 2(3) 5(6) 1(2) 3(3) 4(5)
apple 12y 3(3) 4(5) 2(3) - 0(0) - 2(3)
Jfuzz(y) 3(4) 1(2) 4(6) 1(1) 0(1) S 1(2)
good L2() 0(1) 2(4) 1(3) 0(0) 7 1(3)
prune 1(2) . 2(4) 3(6) 0(0) - 1(1) 1(1)
food 1(2) 00) . 1(2) T2(2) 1(1) 3(3)

no response 1(1) 0(0) 1(1) 0(0) (1) . 1)



Four: pit (2H,MH,L); yellow (2H,2L); orange (2H,ML,L)
Three: reach (E;MLQL); tregr(H,HL,L)f' round (2H,L)

Twao: color (H,MH); pink (H,L); pair (ML,L); fur (H,L)
One: peace (L); . face (L); lemon (H); 'pome" (H); squeeze (H); sweet (H); -
' thing (L); pumpkin (H); cream (H); sand (L); little (ML); ‘

sumer (H); soft (L); fun (ML); very (L); shout (L); nectarine (MH);
cane (L); 'wav" (L); swim (L); aligator (L); taste good (L);
"nouse" (L); coat (MH); red (MH); brown (MH); o.k. (ML); in (ML);
coil (ML); card (ML); complication (L); seed (H); yum-yum (H);
map (ML); weach (ML); print (ML); crane- (ML)

PEAR

"Fast' Learners : ' "Slow' learners

Assoc. Categ. Total Assoe.  Categ. Total
fruit - - 8(10)  12(16). . 20(26) 11(1.4) 8(18). - 19(32)
peach 34y 5(8) 8(12) 0(2) 1(2) 1(4)
apple ; 2(4) . 3(5) 5(9) . 2(3) < 1(2) 3(5)
green 1(3) 2(2) 3(5) 2(2) 1(2) 3(4)
egt 1(2) o 2(2) . 3(4), 2(4) 0(0) 2(4)
food 2(2) 0(2) 2(4) 2(2) 1(1) (3
orange 1(2) 3(3) 4(5) 0(0) 1(1) 1(1) -
good - 2(3) oLy 2(4) 0(0)-. 12(2). 2@2)
plum 0(2) -~ 0Q1) 0(3) 2(2) 0(1) 2(3) :
tree 0(2) 2(2) 2(4) 1(1) 0(0) 1(1) |
L. shoes - 2(2) 000) - 2(2) - 1(1) 2(2) 3(3)

fio response G(0) 1(1) 1(1) ©0(0y 2(2) . 2(2)
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Three: yellow (U,MH,L);' fear (MH,2L); two (H,2MH)

Two: shaper(éH);. thing (ML,L); banana (2L); socks (ML,L); look (MH,L);
palr (MH,L);" hair(y) (2L) .

One: core (H); round (H); care (L); pain (MH); prune (ML); odd (MH);

) _._alike (L); "ovel" (L); seed (ML); right (H); white (H); world (ML);
dock (L); boat (L); fall (L); "carring" (L); see (ML); lemon (H);
fair (H); pump (L); "bot" (L); speat (L); pot (L); near (ML); e
good (H); witch (L);- desert (L); cat (HY; fresh (H); foot (H); P
color (ML); black (ML); he (ML); bad (ML); hand (L); ear (L);
hard (L); earth (H); work (H); '"blah" (H); '"Icer" (H); spoon (ML)




PIANO

""Fast' Learners . "Slow" Learners
Assoc. " Categ. Total . Assoc. Catég, Total

play 12(16) 6(10) 18(26) 4(8) 2(6) . . 6(14)
music o (8 5(6) 11(14) 5(7) S5(7)- . 10(14)
key(s) - . 6(12) 6(10) 12(22) 2(4) 2(2) 4(6)
ingtrument o 1(2) 5(6) 6(8) 5(5) 7(12) 12(17)
organ 0(2) 5(6) 5(8) 0(0) V()] 0(Q)
sound 0(0) 0(O 0(0) 2(2) 3(4) 5(6)
flute _ 0(2) 1(1) C1(3) oM 1(2) 1(2)
drum ) 0(0) 0(0) . 0(0) 0(1) 2(3) 2(4) .
hit ’ 1(1) = 1(1) 2(2) 2(2)y 0(0) 2(2)
violin o 0(0) 0(L) 0(1) 1(2) 0¢0) 1(2)

no response 1(D) | il(l) E 2(2) " 0(0) ©2(2) | ,2(2)

- -

Two' string (H,L); bell (H,MH); sing (MH,ML); firgers (H,L); big (ML,L);
wood (li,L); light (H,ML); band (#,L) -

One: brown (H); mnice (L); wviola (H); thing (L); "gruit" (H); noise (MH);
© ride (L); percussion (L); -in (ML); 1loud (ML); harp (L); dinches (L);
miss (L); '"Miane" (L); her (L); peg (ML); good (MH); ‘'cees" (ML);
did drum (H); Dave (H); fat (H); dog (H); the (L); orange (ML);
go (L); trumpet (MH); ‘gym (L); chair (L); 'cav" (L); car (L);
music class (L); saxiphone (MH); clarinet (MH); boy (ML); ‘star (L);
listen (ML) : .

PLUM
"Fast' Learmers ,Ysgéw”_Leafngyg
Assoc. Categ.  Total Assoc. Categ. Total

fruit : 6(9) 10(14) 16(23) 13(16)  11(19)  24(35)
purple 404) 2(5) 6(9) 3(3) 4(5) 7(8)
prune 3(4) 6(9) 9(13) - 0(1) 0(2) 0(3)
et o 6(7) 2(2) 8(9) —-1(2) 2(2) . 3(4)
peach 1(2) 3(6) 4(8) 1(3) 1(1) 2(4)
food 2(3) 0(1) - 2(4) 2(2) 1(1) 3(3)
+ good 2(2) 1(1) 3(3) 0(1L) 1(2) 1(3)
apple 0(1) 2(2) 2(3) 1(2) 1(1) 1(3)
- pear 0(1) 0(1) *~  0(2) W2y oo 1(2)
cherry(ies) 1(1) 1(2) 1(3) - 0(0) 0(0) 1(0)
tree A 1(1) 0(0) 1(1): 2(2) 0(0) 2(2)

" no response 1(1) - 0¢0) 1(1) 0(0) 2(2) 2(2)
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Twao:

-One:

~d TR s L B

. One:

pink (H,L)§ raisin (2L); thing (2L); orange QZHH)

smooth (H); round (H); bﬁm.(L}; nice (L); 'déliciaus (H); grape (H);
green (ML); wet (MH); "ovel" (L); .seed (ML); 1like (L); “hard (L; -
see (L); flower (ML); girl (H); pair (MH); sweat (MH); plumer (H);

- do (L); mnut (ML); fat (ML); banana (H); wash (H): home (L);. "fum" (L);

hum (ML); 1little (MH); hate (MH); store (L);  "eluwm" (L); "frot" (L);
name (L); wasp (H); table (MH); foot (MH); ate (ML); "dum" (ML);
"tor" (ML); fore (ML); slim (L);  air (L); battleship (L); violet (L);
color (H); sour (H); come (H); peal (H); ‘hall (H); stool (ML);

bad (MH); where (ML); face (ML) : ,

POT

"Fast" Learners "Slow" Learners

Assoc. Gateg; Total lgssg;j Categ . Total

pan
cook
food
dish
hot
kitehen
stove

Nno response

bowl (H,ML); stew (2H); flower (H,ML);

" 17(29)

6(9)
2(2)
0(0)
0(1)
0(0)
2(2)

0(0)

21(28)

2(3)
2(4)
1(1)
1(1)

2(3) .

1(1)
0(1)

top(s) .(H,L); kettle (H,MH)

round (L); milk (ML); cup (L);
metal (MH):
soup (ML) ;
thing (L):

tool (H);
. good (ML); " heavy (ML);
lay (ML):
spoon (ML); .foot (MH);

can (ML);

coke (L);

(L); bellie (L);

nick (MH);
Mrs. Erbsmehl| (ML);
- red (H); wutemsil (H); plug (Mlbz

38(57)
7(10)
4(6)
1{1)

- 1(2)
2(3)
3(3)
0(1)

~-140-

"SGt" (H);
"Hred" (L);
big (ML);
dron (L);
fast (L);
-grape (ML);
girl (ML) .

'11(16)

4(6)

12(2)

3(4)
1(3)
0(0)
0(1)
0(0)

brown (L);
handle (L):
luck (MH):
roast (MH);

inside (L);
smoke (ML);

20(23)

3(5)

0(0) .

1(1)

01y~
- 1(3)

0(0)
1(1)

tin (2L); gold (ML, L) ;

31(39)
6(11)"

- 2(2)

4(5)

" 1(4)

1(3)
0(1)
1(1)

chair (H);

fry (H);

"SQik" (L);

pit (MH);

desk

float (L);
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MFast" Léarnetsj - "Slow'™ Learners
Assoc. + Categ. Total Assoc.. Categ . Total -

fruit ©12(19) 15(22) 27(41) o 9(12) 9(16) . 18(28)
food ; 4(6) - 0(2) 4(8) 3(5) 2(2) 5¢7)
eat ] 3(5) v 2(2) 5(7) 1(2) T62) 2(4)
-plum | ‘ 0(2) 2{4) .2(6) 1(2) 1(2) = 2(4)
apple ~1(2) 1(1) 2(3) - 1(3) 1(1) . -2(4)

. juice 0(0) 2(2) 2(2) 1(4) 1(1) 2(5) °
grape - 2(2) 2(2) 4(4) 0(1) 1(1) 1(2).~
peach - 1(3) 1(3) 2(6) 0(0) 0(0) _0(0)
raisin 00) - 2(2) 2(2) 3(3) 0(0) - 3(3)

. purple 0(1) 1(2) 1(3) ooy - 0(2) 0(2)

pear 0(0) 1(1) (L 2(2) ¥ 0(2) - 2(4)

fo response 1) 1) 2 1(1) 5(5) 6(6)
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Three: wrinkle (H,ML,L)

Two: good (H,L); ball (2I); color (MH,L); the (ML,L); prune (MH,L);
+ hate (H,L) ) _ .

One: tomato (H); shrivled (H); terrible (H);L fat (H); "carer" (L); _
’ "yuck' (ML); rotten (H); cake (MH); "eeren" (L); clear (L); sweet (L);

ugly (L); dried (L); pit (ML); map (H); run (L); and (L); see (L);
"pash!' (L); sour (H); round (H); 'cand" (L); June (ML); tasteless (MH);
four (L); «chow (L)% '"riccle" (L); orange (L); hand (H); "ick" (ML);
"skegelly" (L); '"brcime" (L); box (L); blue (L); word (H);” light (H);
"chae" (H); '"boone" (ML); hat (ML) - - T ‘

i

ROACH

"Fast" Learners + "8low'" Learners

“ Assoc. Categ.  Total Assoc, Categ.  Total
. B _ g
1. bug 9(11) 9(12) 18(23) 4(8) 5(9) 9(17)
2. insect (& 7(10) 9(14) 5(5) 4(7) " 9(12)
3. ant 14) 1) . 2(5) 4(4) 1(1) 5(5)
4. coach W o1y 4(5) 1(1) 0(1) 1(2)
. animal : LD 1(1) 2(2) 2(2) - 042) 2(4)

5
6. ranch . 0(0) 2(2) 22 0Q1) 2(2) 2(3)
7. horse 0(1) 1(2) ~+ 1(3) .0(0). 0(1) e I6D)
8. ,rat 0(0) 2(3) S 2(3)- . 0(1) 0(0) 0(1) |
9. "bee 0(0) 0(L) 01 . 0(0) 2(2) 2(2)
0. car . 000) 0(0) 0(0) . 0@ . 2(2) - 23
1. poach *0(0) 1(2) 1.(2) - 0(1) 0(0) 0(1)

no response 1(2) < 1(2) . 2(4) _i(l) 4(5) 5(6)

| - | | ~141~




Two:  beetle (H,L); house (MH,ML); rode (H,L); mouse (2MH); pan (H,ML);
. thing (2L); spray (2L); spider (H,MH); hurt (MH,H); more (2L);
porch (2L) :

One: flea (L); fast (L); tree (H); sleigh (H); grasshopper (H); bite (H);
fly (L); skin (ML); nice (MH); high (MH); wood (ML); 'maw" (H);-
disease (H); green (H); money (L); 111 (L); hana (LY; 'pepel" (L);
boy (ML); see (H); 1ion (H); 'poack" (H); he (L) '"larn" (L);
my baby (ML); word (H); ""eobert" (L); itch (MH); miss (ML); 'cuol" (L);
human (MH); rodent (H); star (H); munch (H); ecat (L); 'hery'"™ (L);
rope (L); height (L);  reach (MH); rich (ML); mnine (MH); movies (L);
beach (L); man (L); crow (L); lake (H); Mrs. (H); name (MH); cock (MH):.
"guk" (ML); "vincent' (ML); 'bot" (ML)y sat (ML); "fram" (L); '
"roup" (L); boat (H); fence (H);. know (MH); 3rd grade teacher (ML);
proach (ML); me (ML)

ROOF

- "Fast" Learners 'Slow" Learners- -

Assoc. Categ. ;afal l Assoc. Categ. Total

house 9(18)  14(22)  23(40) C14(19)  17(26) 31(45) |
top 8(11) 7(11) 15(22) 6(10) 9/11) 15(21)
floor ° 0(1) 4(4) 4(5) 0(1) (1) - 1(2)
ceiling 2(2) 2(3) 4(5) 0(1) 0(0) 0(1)
wall 0(1) 2(2) 2(3) 0(0) 0(1) 0(1)
leak o 3(3) 0(0) 3(3) . 0(0) 0(0) 0(0)
black (1) 1(1) 2(2) 0(0) 1(1) 1(1)
cover 1(1) 1(D) 2(2) 1(1) 0(0) 1(1)
high 0(2) 0¢0) 0(2) 1(1) 0(0) - 1(1)
door (D) 0(0) 1(1) 1(1) S 1) 2(2)

no response 6(0) 0¢0) 0(0) 2(2) 0(0) 2(2)

O WO D0~ T T RS LG D
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Two: flat (H,ML); hatd (ML,L); dog (H,MH); Santa Claus (ML,L); shingle (H,MH);
room (2L); shelter (MH,ML);

One: roof (H); over (H); window (H); slant (H); "brand" (H); ecar (L);
"hird" (L); big (H); happy (ML); tar (ML); dark (L); home (MH);
wood (H); "hed" (L); see (H); he (L); "seahl" (L); poof (ML) :
brick (ML); ground (L); tip (L); amimal (L); plane (L); building (MH); °
hot (ML); sign (ML); torch*(ML); up (L); under (H); '"hore" (H);
"protet" (MH); garage (ML). :




SHIP

'Fast’ Learners ~Slow" Learnmers

p

Assoc, Categ.  Tota Assoc. Categ . (otal

boat 11(18)  14(21) 25(39) 14(18) 14(20) 28(38)
sail 6(9) 4(7) 10(16) 6(11) 2(3) 8(14)
water 5(5) 0(2) - 5(7) T2(4) 6(11) 8(15)
big 2(2) 2(3) - 4(5) 2{2) 2(2) 4(h)
sink, sank, sunk  2(2) 2(3) 4(5) 0o 2(2) 2(2)
ride 1(3) 1(1) "8 ; 0(0) (1) 1(1)
sea 1(1)  ° 1(2) .2(3) 0(1) 0(0) . 0(1)
wreck 0(2) 0(0) 0(2)- . 0(1) - 0(0) 0(1)
float 1(1) 1(1) 2() . 1(1) 0¢0) ° 1(1)
cargo 0(1) 000y -~ 0o(D) 1(1) 0(1) 1(2)

no response 0(0) 0(0) 0(0) 1(1) 2(2) 3(3)

— ‘
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Two! airplane (ML,L); anchor (2H); go (2ZH); ‘- car (2MH)

One: - wind (ML); yard (L); 'ment" (L); mud (L); cat (L); truck (ML);
war (L); cruise (L); wvehicle (L); me (H); fast (MH); steam (H);
travel (L); Mayflower (H); flat (L); summer (H); deck (H); Mr. (ML);
battle (ML); window (ML); .shoe (L); ill (L); ate (H); ocean (H);
pumpkin (H); land (MH); meat (ML); wuse (ML); 1liner (L); hip (H);
tie (H); 1lip (H); 1large (MH); slow (ML) '

SPOON

ey
i}
i
Ins

-"" Learners . "Slow" Learners

Assoc. Categ.  Total Assoc.  Categ.  Total

fork 12(20)  14(19) 26(39) 9(16) 9(11) 18(27)
eat ©9(14) 5(11) 14(25) 8€10) 8(11) 16(21)
silverware 1(1) 2(2) 3(3) . 3(3) 2(4) 5(7)
knife - 1(2) 204 3(6) 0(1) 1(2) 1(3)
silver , 1(1) 2(3) " 3(4) 13 2(2)  3(5) .

[
w

" soup : k 2(2) - 0(D) 2(3) 1(2). 2(2) 3(4)

kitchen 0(0) 1(1) 1D 0(0) 2(4) 2(4)
.. round T2(2) 1(1) 3(3) 0(0) 0(1) 0(1)
dish(es) 0(0) 1(1) 1(1) 0(1) 1(1) 1(2)

WDOD wd T L L RO
L] L] L] L] L] - L]

" Two: bowl (H,ML); food (H,L); cup (2L); cook (2ML); thing (2L)

e




One: cereal (L); 1little (H); house (L); big (H); mouth (H); home (H);
varn (MH); pick (L); 'hred" (L); sterling silver (MH); good (ML);
steel (H); jar (L); wood (MH); '"toon" (H);  Japan (H); disease (L);
"madel" (ML); drink (L); buy (L); are (L); moon (ML); lie (MH);
eating tool (MH); pan (MH); chair (L); clock (L); '"chalck” (L);
soon (H); November (ML); tone (ML); '"fock" (ML): man (L); 1lick (L);
sip (L); 1ladle (H); 'sup (H); oval (H); snow (ML) -

- 8TAIR

"Fast" Learners "Slow" Learners
Assoc,  Categ. Total: Assoc. Categ. Total

1. step(s) 7(13) 10(11) (17(21) 5(7) 2(5) 7(12)
2. walk 3(6) 4(7) 7(13) 4(8) 4(5) 8(11)
3. 1look 3(5) 1(5) 4(10) 2(3) 2(4) 4(17)
~ 4, case 4(5) 2(5) "6(10) 2(4) 1(3) (7N
5. c¢limb . 2(3) o) -2(4) 4(5) 2(2) 6(7)
6. chair - 1(1) 2(3) 3(4) 0(0) 2(3) 2(3)
7. fall A 3(3) 0D 3(4) 0(1) 0(2) 0(3)
8. way 0(2) 4{4) 4(6) ; 0(0) 0(0) D(G)
9. house 0(2) 1(1) 1(3) 1(1) 2(2) 3(3)
10. eye 0(0) 2(2) 2(2) 1(1} 1(1) 2(2)
11. wup 0(0) 0(0) 0(0) 1(1) 1(2) 1(3)
12. far 0(0) 0(03 6(0) ' 1(2) (L 1(3)
13. high(height) 1(1) 0¢0) 1(1) 2(2) 0(0) 2(2)

Two: door (H,ML); wocd (MH,L); stairs (2L); bedroom(s) (2L); big (H,ML);
thing (2L); watch (2H); steep (H,L); rail (ML,L); gaze (2L)

One: . porch (H); run (H); cellar (ML); box (H); hard (L); rail (ML);
carpet (MH); sky (L); ‘"clwidor" (H); ‘'skey" (L); men (L); in the
alr (ML); balance (ML); ‘"eges'" (ML); feed (H); gliter (ML); car (L);
spoon (H); head (H); block (L); dog (L); glance (L); go (L);
square (L); bar (ML); see (MH); rip (L); '"rench" (L); £flights (L);
board (L); room (L); couch (L); handle (H); eat (H); air (H);
Judy (ML); coat (ML); bright (ML); 'ber" (L); moon (L); gray (H);
drive (H); foot (H); tired (ML);' "wair" (ML) ’ '
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TRAIN

"Fast" Learners "Slow" Learnmers

Assoc. Categ,  Total Assoc. Categ.  Total

track 1(5) 4(C7) 5(12) 3(5) 3(4) 6(9)
car(s) 2(2) 5(7) 7 7(9) 5(5) 7(N 12(12)
fast . 3(3) ‘ 2(5) 5(8) 2(2) 4(5) 6(7)
" bus 1(3) 0(4) 1(7) 2(2) 3(4) 5(6)
truck 3(4) 3 4(7) ' 0(2) 1(3) 1(5)
ride ‘ 3(4) 4(5) 2(2) 2(4) 4(6)
choo-choo 4(50— 1(1 5(6) 0(1) 0(0) 0(1)
locomotive 0(l) * 3(3) 3(4) - 2(3) 0¢0) 2(3)
plane (airplane 2(4) 2(2) 4(6) 0(0) 1(1) 1(1)
transportation 1(1) 1(1) 2(2) 2(3) - 0(1) 2(4)
go i 1(1) 0(0) 1(L) 1(2) 1(2) 2(4)

no response 0(0) 1(1) 1(1) 0(0) 0(0) 0(0)

[ Lo o N e R A TR T ]

-

Four: engine (2H,2L); caboose (H,MH,2L); long (2H,MH,L); wheels (2ML,2L)

Three: smoke (H,2L): big (H,2ML); toot (<toot) (H,2L}; rain (3H);
railroad (train tracks (2H,ML)

Two: train (2L); railroad (2L): horn (H,L); box(es) (H,MH); ran (run) (2L);
noise (H,L)

One: - subway (H); Boston(MH); whistle (MH); map (H); powerful (H);
' carload (L): lover (L); slow (MH); bat (L); steam (H); squash (MH);
o boxcar (L); cart (ML); speed (H); 'tacnilu" (ML); football (H);
boat (ML); cable car (ML); Christmas (H); sister (H); vehicle (L);
brain (ML); fun (MH); mother (L); Attica (L); thin (H); set (H);
roll (MH); moth (ML); vain (ML); "lun" (ML); travel (L); board (L);
rail (H); =zoo (ML); move (ML): main (ML); animal (ML)

Q ' =145




TRUCK

"Slow" Learners

"Fast" Learners

Assoc. Categ.  Total Assoc. Categ. Total

car 6(13) 13(20)  19(33) 16(21)  13(19)  29(40)
big 5(6) 1(5) 6(11) 3(3) 2(4) 5(7)
wheel(s) 3(4) 3(4)  6(8) 1(1) - 1(1) 2(2)
drive 3(4) 1(2) 4(6) 12) . 1(2) 2(4)
ride : 2(2)  4(5) 6(7) 0(1) 0(1) 0(2)
bus 2(2) 2(3) 4(5) 1(1) 1(1) 2(2)
dirt(y) 1(2) 0(0) 1(2) 1(1) 0(2) 1(3)
move ' 2(2) - 2(2) 4(4) 0(0) 1(1) 1(1)
automobile 0(1) (1) 1(2) 2(4) 1(1) 3(5)

no response 0(0) - 0(0) 0(0) | 0(0) 1{1) 1(1)

o oM L m w w m wom

Three: traﬂspértatian (H,MH,L); go (H,2L); toy (H,2L); dump (3H)"

Two: red (2H): horn (H,L); play (H,ML); fast (2L); stuek (2ML); motor (MH,ML);
bike (H,MH)

" One: logs (L); wvehicle (L); the (L); mnose (L); "hred" (L); "duraty" (L);
. hugh (L); smells (H); street (MH); banging (H); shipping (ML); ‘
locomotive (MH); high (H); heavy (MH); farm (H); load (L); movie (ML);
. heave (MH); work (L); trumk (L); train (L); furniture (L); boy (H);
carrier (MH); driver (MH); flute (ML); puppet (ML); had (ML);
not"ing (ML); mink (L); elephant (L); dinch (L); "truk" (H); buck (H);
purse (ML); whale (ML); highway (ML); hunt (ML)

"Fast' Learners "Slow" Learners

Assoc. Categ. Total Assoc., = Categ. Total

instrument 6(13) 8(13) 14(26) ; 9(12) 9(17) 18(29)
music 8(9) 5(6) 13(15) 4(5) 10(10) 14(15)
string(s) 5(5) 3(3) . 8(8) o 2(3) 2(3) ©4(8)
play 3(4) 2(2) 5(6) . 3(4) 2(2) 5(6)
harp ; 1(2) 1(1L) 2(3) 1(2) 01y .~ 1(3)
drum 1(2) 0(0) 1(2) 0(0) 1(3) 1(3)
cello 1(1) 1(2) 2(3) 1(1) 0(0) 1(1)
viola - 0(0) 2(4) - 2(4) 0(0) 0(0) 0(0)

no response 0(0) = 1(1) 1(1) 1) 2(2) 3(3)

(v o BN I N R S PR )
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fhrée:
TwnéH

.One:

0w e L D

flute (2H,MH); bow (H,MH,L); piano (MH,ML,L); squeak(y) (H,MH,ML);
guitar (ZMH,L) _

violin (H;L); orchestra (2ML); noise (MH,L): screen (H,MH);
pretty (MH,L); stick (2MH)

head (H); bass violin (H); mnumber (H); thing (L); woed (H); strum (L):
"stofe" (L); little (L); small (ML); sing (L); horn (H); cow (ML);
meat (MH); "wineing" (H); brown (H); 'trpit" (L); soak (H);

purple (H); band (L); worn (L); white (L); nice (L); trumpet (ML);
Lynn (ML); blue (MH); circle (MH); book (L); herse (L); banana (H);
"oeoe" (H): sound (H); grass (H); loud (MH); smell (ML); Kenny (ML)
know (ML); sat (L); bag (L); "viddle" (L); skill (H); time (H);
picture (ML); my (ML): Tina (ML); my violin teacher (ML)

WALL

"Fast'" Learners "Slow" Learners

Assoc.  Categ. Total Assoc. Categ. '~ Total

house 4(8) 5(9) 9(17) 4(5) 4(5) 8(10)
tall 2B () 4(7) 0(2) 0(3) - 0(5)

hall o (2 - 2(3) 3(4) 4(3) - 7(9)
~ceiling L 2(4) 2{3) 4(7) 1(1) 2(2) 3(3)

hard 0(1) 2{2) 2(3) 0(1) 4(6) 4(7

paint 1(1) 4(6) 5(7) . 1(1) 1(2) 2(3)
floor . 1(1) 3(H 4(4) 0(1) 2(3) 204)
paper 22y - 0() - 2(3) - (1) 2(3) 3(4),

9.  brick : 1{1) 1) 2(2) 1(1) 4(4) 5(5)
10. door, 0(1) 1D 1(4) 1{2) 0(0) 1(2)
11. picture 1(2) . 0(0) - 1(2) 1) 0(1) )
12. high 23y 1(D) 3(4) = 101 0(0) 1(1)

o response 0(0) 00) 000 1(1) 0(0) 1(1)

One:

room (2H,ML,L): roof (H,MH,2L); fall (MH,2ML,L); green (H,ML,2L)
block (H,MH,L); f£lat (3H): stone (H,ML,L)

blue (H,ML); black (2L); plaster (2H); straight (H,L); hit (H,MH);

fall (H,ML); stall (2ML); white (2H)

hollow (MH); cave (MH); far (1L); solid (H); hall (L); crash (ML);

" ecolors (ML); hill (H); run (H); lord (H); all (H); over (Mi);

yellow (L); see (L); "plask" (ML); cement (L); big (L); building (ML);
sink (H); clock (H); wp (L); ball (L); go (L); start (L); skull (MH);
dog (L); 1long (L); ~bedfoom (L); pop (L); face (L); tree (H); sock (H);
climb (MH); seill (L); wall (L); 'rodd" (L); chip (H); 1light (ML);

stop (ML); divide (ML) '
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WASP

"Fast" Learners : "Slow" Learners
Assoc. Categ. Total " Assoc, Categ. Total

bee 7(12) 7(13) 14(25) 6(11) 6(9) 12(20)
sting 7(8) 3(6) 10(14) 2(6) 3(7) 5(13)
insect : 5(6)  4(5) 9(11) 3(4) 5(6) 8(10)
bug 2(5)  3(4) 5(9) 2(2) 0(0) 2(2)
hurt 12)  2(3) 3(5) 0(0) 1(2) 1(2)
hit 2(3) 0(0) 2(3) 1(2) 2(2) 3(4)
fly 0(1)  2(3) 2(4) 0(1) 0(0) 0(1)
hornet . 0(0) 2(3) 2(3) 0(0) 1(1) 1(1)
black 0(0) 1(0) 1(0) 1(2) 0(1) 1(3)
nest 1) o) 1(2) 0(1) 0(0) 0(1)

no response 1(1) 1(2) 2(3) 2(2) 4(4) 6(6)

. ..
- IR T R e

Two! two (ML); air (H,L); wing(s) (H,ML); bit (H,i); wash (H,L); talk (H,L);
fast (MH,L); wipe (H,ML); house (ML,L)

One: pig (H); people (H); dragonfly (H); "stofe" (L); look (ML); was (H);
ugly (L); clean (H); scared (H); skin (L); "flte" (L); blue (L);
see (H); wasp (L); take (L); "coit" (L); sound (H); waste (L);
"wasp" paper basket (L); the (L); put (L); paper (Mi); knot (ML);
cool (MH): stinger (MH); done (MH); took (L); corner (L); dug (L);
me (L); wup (ML); garage (ML); kill (L); big (L)y; animal (L); garbage (L);
crawl (H): talk (H); leaf (ML); 1little (ML) .

WHITE
"Fast' Learners "Slow":Learners
Assoc. Categ,  Total - Assoc.  Categ.  Total

color 14(22)  13(22) ©  27(44) 17(1%) 21(29) 38(48)
black 7(13) 7(11) 14(24) 7(11) 7(10) 14(21)
blue 1(1) 4(5) 5(6) - 1(2) 2(2) 3(4)
snow (L) 1(1) 2(2) 1(3) 0¢0) 1(3)
house : 1(1) 2(2). 3(3) 0(0) 0(1) 0(1)
light ' 1(1) 1(1) 22y . 0(1) 1(1) 1(2)
coat 1(1) 0(0) 1(1) 1(1) o) 1(2)
bright S22 1(1) 3(3) -0(0) 0(0) 0(0)
red . 1(1) 1(1) 2(2) 0(0) 01 - 0(1)
brown _ 0 o 0(1) - 0(0)  1(2) 1(2)

no response | 0(m 0(0) 0(0) 0(0) - 1(1) 1(D)

1
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Two: pink (2MH); paint (H,ML); yellow (MH,ML); green (MH,L); clean (H,L);
clear (H,ML); paper (MH,L)

One: toe (H): bite (L); blouse (ML); people (ML); gold (H): chalk (Il)};
bread (H); man (H); orange (MH); arm (H); amber (ML); car (L);
night (ML); pale (L); song (ML); dark (H); draw (L); hit (L);
fight (ML); box (ML); right (ML) .

o
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Appendix F

Categorical Norms

BRIRD
"Fast" Learners "~ "Slow'" Learners
Assoc. Categ, Total - Assoc.  Categ. Total
1. robin 22(32) 31(47) 53(79) 32(44) 22(3D 54(81)
2. bluebird 16(25) 16(22) 32(47) 16(23) 7(14) 23(37)
3. blue jay 9(11)  16(26)  25(37) 13(18)  8(12)  21(30)
4, sparrow 10(12) 10(15) 20(27) 8(9) 701D 15(21)
5. eagle 12(19) 7(13) 19(32) 5(11) 2(4) 7(15)
6. canary 6(8) 9(9) - 15(17) 8(15) 6(13) 14(28)
7. eardinal : 9(10) 6(10) 15(20) 9(10) 5(9) 14(19)
8. blackbird 8(12) 6(8) - 14(20) 6(7) 6(8) 12(15)
9., crow 3(9) 10(11) 13(20) 2(3) 4(6) 6(9)
10. parrot : 2(4) 7(9) 9(13) 4(7) 3(8) 7(15):
-11. hawk 5(9) 3(4) 8(13) 3(4) 3(3) 6(7)
12. pheasant 2(4) 3(3) 5(7) 4(8) 3(4) 7(12)
13. parakeet 1(5) 3(5) 4(10) 0(2) 4(4) 4(6)
14. huming bird 3(3) 1(2) 4(5) 2(4) 3(3) 5(7y
- 15. turkey 4(6) 0(1) 4(7) 0(1) 1(3) - 1(4)
16. ostrich 2(3) 3(5) 5(8) ", 0(2) 0(1)- Q(3)
17. woodpecker 1(3) 1(2) 2(5) 1(2) 3(3) "4(5)
18. red wing b.b. 2(2) 3(3) 5(5) S 3(3) 0(1) 3(4)
19. duck 3(3) 3(3) 6(6) 0(2) 0(1) 0(3)
20. gull 1(2)  2(3) 3(5) 204)  0(0) - 2(4)
21. chicken 3(5) 1(2) 4D 0(0) 0(1) 0(1)
22, swan . 2(2) 2(3) 4(5) 0(1) 0(1) 0(2)
23. oriole 1(2) 2(3) - 3(3) 1(1) 0(L) 1(2)
24, owl. 3(4) 0(0) 3(4) 1(1) 0(1) 1(2)
25. penguin 3(4) 1(1) , 4(5) 1(1) 0(0) 1(1)
-, pigeon , 2(2) 1(2) ' 3(4) 1(2) - 0(0) 1(2)
" . mockingbird O 2(2) 1(2) 3(4) 1(1) 1(1) - 2(2)
28. goose ~ 2(8) 1) K1) B 0(0) o(1) 0(1)
29. chickadee 1(D) 2(2) 3(3) 0(0) 1(2) 1(2)
30 killdeer - 2(2) 0(1) 2(3) (3] 1(2) 1(2)
31. raven 1(1) - 0(2) 1(3) 1(D) 0(0) 1(1)
32, falcon o 2(2) o(1) - 2(3) 1@ 0¢0) 1(1)
33. finch , 0(1) 1(1) - 1(2) 2(2) . 0(0) 2(2)
no rEEpDﬁSEE 7(8) 2(3) . 9(11) 7{(D) - 7(9) 14(18)

Three: peacock (H,2ML); -red bird (2H,MH); roadrumner (2H,L); swallow (3H);
wren (H,2L); . jay (H,ML,L) :

Two: baby bird (2L); mother bird (2L); jay (H,L); hen (H,MH); pelican (MH,ML);
yellow bird (MH,L); king fisher (H,MH); gold finch (H,L) . '
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One: mina bird (L);. cacato (L); :yellow breast (H); bat (MH); cow bird (MH);
tweety bird (MH); .love bird (H); red belly (H); .red jacket (MH);
jackbird (H); color (H);. pretty (H); yellow tail (L); "egg (ML);
nest (ML); food (ML); blue breast (L); nightingale (L); puffin (H):
junko (H); dove (M L); animal (L); rooster (H); stork (ML); cow (M)

COLOR

"Fast' Learners

Assoc. Categ. Total é%sggér‘ Categ. Total

blue 29(42) 35(52) 64(94) 38(53) 26 (44) 64(97)
red i 29(43) 33(50) 62(93) 31(44) 26(42) 57(86)
black 26(37)  28(43)-  54(80) 28(41) 21(34) 49(75)
green 30(41) 30(46) 60(87) 28(37) 14(27) 42(64)
purple 23(33) . 21(35) 44(68) 24(36) 15(31) 39(67)
yellow 20(28) 28(40) 48(68) 17(26) 13(25) 30(51)
orange - 18(29) 23(30) 41(59) . 15(26) 2@(31} ~35(57)
white 16(27) 17(27) 33(54) 16(25) 18(27) 34(52)
brown ; 16(23)  17(30) 33(53) 15(24) 9(20) 25(44)
pink 15(22) 17(27) . 32(49) 14(21) 9(15) 23(36)
“11. gray 3(7) 9(14) 12(21) 3(5) (7)) 4(12)
12, gold 6(8) 4(9) 10(17) 5(6) 3(4) B(10)
13. silver 4(6) 4(8) . 8(14) ) 3(5) - - 7(10)
14. wvioclet 4(5) 4(6) 8(11) 5(7) 2(6) 7(13)
15. tan 2(4) 2(3) 4(7) 2(5) 1(L) _3(6)

16. blue=green 2(3) o(L) 2(4) 1(2) 0(1) 1(3)

17. peach - 3(3) 1(1) 4(4) 2(2) 0(0) 2(2)

18. turquois 1(2) -0(0) 1(2) 2(2) 1(2) 3(4)

19. copper "2(2) oL 2(3) 0(0) 1(2) 1(2)

20. aqua ' 0(2) 1() 1(3) 0(1) 0(0) 0(1)

no response . 4(4) 2(4) 6(8) 11(12) - 0(0) 11{12)

ot
Lo Bl o Y+ T <E N T o RN, B R T I
T

Two: pretty(2H); grape (2L); flesh (H,L); lavender (l,L); maroon  (2L);
orchid (2L) : _ o

One: lilas (ML); beige (ML); " brick red (L); blond (L); indidn red H);
bright (H); beauty (H); pear (H); crimson (L); skirt (H); shirt (1) ;
magenta (H); sky blue (H); shoes (H); socks (H); clathgs (H);




CLOTHING

"Fast" Learners !"Slow" _carners
Assoc. Categ. Total Assoc, Categ . Total

pants 23(37)  27(43) 50(80) 26(40) 14 (30) 40(70)
shirt : 19(32)  23(38) 42(70) 25(34) 14(27) 39(61)
socks 15(26)  24(36) 39(62) 15(26) 11(22) 26 (48)
dress 16(24)  17(23) 33(47) 15(18) 11(20) 26(38)
shoes 8(18) - 14(22) 22(40) 18(27) 7(14) 25(41)
coat 9(15) 6(9) 15(24) 8(15) 5(10) 13(25)
blouse ' 9(13) 8(11) 17(24) 5(7) 5(10) © 1017
hat 8(11) 8(13) 17(24) 5(7). 5(10) 10(17)
skirt o 13(14) 9(12)  .22(26) 3(6) 3(5) S 6(11)
10. underwear 1 7(8) 5(9) 12(17) 8(13) (7N 11(20)
11. tie ! . 5(7) 5(9) 10(16) 5(7) 2(6) ©7(13)
12, sweater 6(10) 3(5) 9(15) 5(8) 1(4) - 6(12)
13. jacket L 47 1(4) 5(11) 3(3) - 0(2) C3(5)
1l4. gloves 2(4) 3(6) © ° 53(10). 0(4) 2(2) - 2(6)
15. undershirt 1(2) 2(5) (N 5(7) 1(2) ©6(9)
16. t-shirt 2(4) 2(3) 4(7) 3(6) 1(2) . 4(8)
17. cotton 4(4) 1(1) 5(5) 2304 4(5) S 7(9)
18. wool 5(5) 0(1) 5(6) * 4(4) L2030 e(])
19. wvest : 1(4) 5(6) 6(10) S0(3) 0(0)  0(3)
20. belt 1(2) 6(7) 7(9) . 0(L) 1(zy . 1(3)
21l. top 1(2) ~ 2(®) 3(6) g 2(3) 1(3) . 3(6)
22. slip 5(5) 2(4) 7(9) 0L, 1(1) - 1(2)
23, suit 2(5) 4(4) 6(9) 0(0) 1(2) ° 1(2)
24  shorts 0(0) 3(5) 3(5) . 3(3) 0(2)  3(%
25. scarf 1(1) 3(7) 4(8) #. 0(0) 0(0) 0(0)
26, cloth 3(3) (1) 4(4) - 1(1) 2(3) | 3(4)
27. boot 2(2) 0(2) 2(4) 0(2) 202y 2(4)
28. bra 2(2) . 2(2) 4(4) 1(2) a(ly - 1(3)
29. silk 1(1) 2(2) 3(3) 2(2) 1(1) 3(3)
30. ribbon 0(0) 1(1) 1(1) 1(1) 1(3) 2(4)
31. mitten - 1(2) 2(2) 3(4) 0(0) 0(1) . 0(1)
32. slack ‘ 1(1) 1(2) 2(3) 0 - 1) 1(2)
33. nylon 1(1) 0(0) 1(1) 1(1) 2(2) 3(3)
34. thread 0(0) 0(0) 0(0) ) 2(2) - 1(2); 3(4)
35. material 1(L) 1(1) 2(2) 0(L) S 1(1): 1(2)
36. girdle ' 1(1) 0(1) L 1(2) 1(1) 0(1) 1(2)
37. stocking 0(2) 0(1) -~ 0(3) 1(1) 0(0y - 1(1)
38. leather 1(1) 1(1) 2¢2y - 1(1) (1) 2(2)
no response S 3(4) 23(3) . 8(D) - .16(18) 11(11) 27(29)

W0 e SRR S L D e

Three: wig (H,2ML); cap (H,2MH): sweatshirt (2ML,L): bow (2H,MK); felt (3H);
varn (2ML,L); jeans 2H,MH) ' ; :

Two: necklace (H,MH); sleeve (H,L); fur (ML,L); newspaper (2L); ‘pajamas (H,L);
velvet (H,L); underpants (MH,ML); linen (4,L); zipper (2H); watch (H,L):
pant suit (H,L); paper (2L); jumper (2H); sneaker (H,ML)

i
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One: cape (H); rag (H); bracelet (MH); earrings (MH); choaker (MH);
glasses (L); bathing suit (ML); ash tray (MH); button (H); flower (H);
color (H); big (H); small (H); slipper (H); hot pants (H); rubber (H);
corduroy (H); soak (L); panty hose (H); jewelry (L); ring (L); plain (MiH);
purse (H); robe (ML); hair band (L); pan (ML); tan (ML); ‘'choucker'" (L);
fabric (L); bell bottoms (L); collar (L); blazer (ML); shell (H);
mask (ML); tights (MH); ummentlonables (H); band (H)

FOUR-FOOTED ANIMAL

Y'Fast' Learners : "8low' Learners
~ Assoc. Categ. Total Assoc. Categ. Total
1. dog - 31(45)  32(46) 63(91) 34(48) 21(35) 55(83)
2. ecat 29(42) 31(44) 60(86) 32(45) 17(31) 49(66)
"3, horse 15(25)  16(25) 31(50) o 16(24) - 13(22) 29(46)
4. cow 8(16) 10(15) 18(31) { 14(16) 11(16) 25(32)
5. lion 15(21) 13(14) 28(35) 9(11) 7(13) 16(24)
6. elephant ' 10(13) 10(12) 20(25) 6(8) 5(14) 11(2?)
7. mouse 710 6(11) - 13(2D) 9(12) 9(13) 18(25)
8. pig 5(5) 8(11) 13(16) 8(13) 9(14) 17(27)
3. bear 5(7) 9(15) 14(22). : 7(11) 5(8) 12(19)
10, tiger 11(15) 7(7) 18(22) 8(10) 0(4) 8(14)
11. deer 3(5) 5(8) 8(13) 9(12) 5(10) 14(22)
12, rabbit 5(6) 3(6) 8(12) - 4(5) 6(6) 10(11)
13. rat 5(7) 3(4) S 8(11) 4(7) 4(5) - 8(12)
14.. giraffe . 2(5) 6(6) 8(11) 3(4) ©1{5) 4(9)
15. monkey 0(1) 5(8) 5(9) 0() 5(6) . 5(7)
16, sheep 2(4) 2(3) 4(7) 3(4) 3(4) 6(8)
17. turtle : 3(5) - 2(3) 5(8) 1(1) 1(4) 2(5)
18. goat . 4(4) 3(3). 7(7) 1(1) 2(3) 3(4)
19. fox ‘ 2(3) 0(2) 2(5) 4(4) 0(0) 4(4)
20, wolf . 1(1) 0(2) 1(3) 4(4) 1(1) 5(5)
21. bull . 1(2) 1(1) 2(3) 2(3) 1(2) 3(5)
22, squirrel - 1(1)° 1(4) 2(5) 1(1) 1(2) 2(3)
23. racoon 1(1) 3(4) 4(5) 2(2) 0(0) 2(2)
24, hippo 2(3) . 1(2) 3(5) o 0(0) 1(2) 1(2)
25. buffale - 3(4) " 0(0) 3(4) 3(3) 0(0) 3(3)
26. leopard _ 3(5) 1(1) 4(6) - 1(1) 0(0) 1(1)
27, lamb ' 0(1) 2(2) 2(3) S (D) 2(2) 3(3)
28, donkey (VI@ D] 2(3) 2(4) 1(1) 1(1) 2(2)
29, aligator 0(0) 1) 1() (1) 1(2) 2(3)
30. hamster 2(2) 0(0) 2(2) 2(2) 0(1) 2(3)
. 31. camel 2(2) 1(1) 3(3) 1(2) 0(0) 1(2)
* 32. mule _ 0(2) 1(L) 1(3) - 0(0) 1(2) 1(2)
33. zebra 2(2) 2(2) RO 0(0) 0(1) . - o(L)
* 34, beaver 1(1) 1D 2(2) 0(0) 1(2) . 1(22
35. hog 1(1) . 0(0) . 1(1) 1(2) 1(1) 2(3,
36. gerbil 2(2) 0(1) 2(3) 1(2) - 4(D) 2(3)
no response 0(0) 3(3) 3(3) : 4(5) 0(0) 4(5)

Tl




Assoc.  Categ.
1. apple 34(48)  35(54)
2. orange 29(42) 26(42)-
3. pear 22(34) . 24(38)
4. banana 20(31) 20(33)
"5, grape 17(24)  18(26)
6. peach 17(26)  23(29)
7. plum 14(21) 11(18)
8. cherry 7(1L1) 4(5)
9. prune 3(5) 6(10)
10. lemon 6(7) 9(10)
11. pineapple. 5(6) 2(9)
12. grapefruit. 5(5) 4(7)
13. tangerine 4(5) . 5(6)
4. apricot a 2(3) 2(4)
15. tomateo 1(2) 3(4)
16. lime 3(3) 5(6)
17. berry 3(3) 1(2)
18. strawberry 1(2) 0(1)
19. nectarine 1(4) "1(1)
20. Dblueberry 0(0) 1(2)
21. coconut 0(0) 1(1)
22. cantaloupe 1(1) - 0(1)
no response 1(1) 3(4)

Three: :
pony (MH,ML,L);

Two: guinea pig (2L); ant (H,L);
One: moose (ML); chipmunk (2MH);

boy (L);
gezelle (H);

panther (ML); girl
chicken (H);
fat (H); 1little (H):
wilderbeast (L); fly (L);

colt (L):

"Fagt' Learners

bird (MH);

snake (H):
1lama (H):
skunk (H); hyena (H);

chimpanzee (MH,2ML); great dane (MH,ML,L); kangaroo (H,2ML);
bob cat (H,2L);

calf (H,MH,L)
frog (MH,L); rhino (2L); people (H

dinosaur (ML): ant eate

(L); kitten (L); woodchuck (MH);
legs (H); big (H); small (H): anima
seal (L); dolphin (L); ox (L)

ostrich (MH); - ape (MH);

,ML) 3

r (ML);
elk (L);
1 (H);

cheeta (H):

Three: pumpkin (2H,MH)

Two: cranberry (MH,L);. carrot (2ML)
One: onion (ML); blackberry (H);

fish (L); ugly (H)

FRUIT
"Slow'' Learners
Total Assoc Categ.  Total
69(102) 38(54) 24(42) 62(96)
55(84) 29(42) 18(33) 47(75)
46(72) 24(36)  17(27) 41(63)
40(64) 24(33) 16(28) 40(61)
35(50) 19(26) 14(23) 33(49)
406(55) 13(21) 11(17) 24(38)
25(39) 11(17) 4(8) 15(25)
11(16) 5(6) 5(9) 10(15)
9(15) 7(9) 0(2) 7(11)
15(17) 4(4) 0(2) 4(6)
7(11) 4(5) 3{4) 7(9)
9(12) 2(2) 1(2) ©3(4)
9(11) 1(1) 0(0) 1(1)
4(7) 3(5) 0(0) 3(5)
3(6) 2(3) 0(2) 2(5)
8(9) 1(1) 0(0) 1(1)
4(5) 0(0) 0(2) 0(2)
1(3) 0(1) 0(1) 0(2)
2(5) 0(0) 0(0) ocoy
1(2) 0(0) 1(2) 1(2)
1(1) 1(2) 1(1) 2(3)
1(2) 0¢0) 0(2) 0(2)
4(5) 4(4) 5(5) 9(9)
4

potato (L); fig (H); cocotail (H);
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FURNITURE

"Fast" Learners "Slow' Learners
Assoc. Categ. Total Assoc. Categ . Total

chair 33(48) 33(52) 66(100) - 36(50) 23(40) °~ 59(90)
table 29(43) 25(39) 54(82) ' 28(39) 15(29) 43(68)
couch 21(32) 23(38) 44(70) 26(36) 24(38) 50(74) .
desk 15(25) 14(22) 29(47) 11(17) 37 14(24)y
bed 15(20) 13(19) 28(39) 8(12) 6(8) 14(20)
Lamp 12(17) 8(16) 20(33) 4(8) 7(16) 11(24)
television 7(12) 7(16) 14(28) 6(6) 6(11) 12¢1%
sofa 7(10) 8(10). 15(20) 4(7) 3(6) 7(13)
dresser 6(7) . 5(7) 11(14) 3(5) - 2(3) 5(8)
stool 4(6) 6(7) 10(13) 2(3) "3(6) .59
rug 3(5) -3(6) S 6(11) &(5) 2(3) 6(8)
coffee table 171 2(3) 3(4) _ 1(3) o(L) 1(4)
rocker 3(3) 2 3(3) 6(6) 4(4) 3(3) 7(7)
wood 0L T 1L . 1(2) 204 0(1) 2(5)
radio , ' 2(2) 1(3) 3(5) ’ 0(0) 1(1D 1(L)
end cable 1(1) oM 1(3) T 0(2) 1(1) 1(3)
stereo 1(1) 1(2) 2(3) 1(1) 1(1) 2(2)
bench 0(0) 1(2) 1{2) 0(0) 2(3 2(3)
shelf o 2(2) 1] ¢€0)) . 2(2) 1 o(l) 1(2)
cabinet 1(1) 1(2) 2(3) ’ 0(1) 0(0) 0(1)

" no response 3(4) 0(1) 3(5) 6(7) 3(3)  9(10) .

Three: bookcase (2MH,ML); record player (ML,2L); paper CﬁL§2L); leg (MH,2L);

Two:

One:

arm (3L); -refrigerator (ML,2H); 1light (2H,L); piano (H,MH,ML);
cushion (2H,L); eot (H,2L);

nightstand (2H); rocking chair (MH,ML);., bar (H,L); floor (2L);

counter (2H); tray (2H); mirror (2H); ~stove (H,ML} pillow (H,ML);,
chest (2H); cloth (ML,L); spring (ML,L); bookshelf (H,MH); seat (2L);
footrest (2H);

. fireplace (L); picture (H); secretary (H); bedroom (ML); stuffing (ML);

magazine (L); whael (L); body (L); dry sink (MH); lounge (H); = sewing (H);

material (H); lazy chair (H); dining table (ML); divider (d); candle (L);
dishwasher (ML); board (H): clock (L); -car seat (L); love seat (MH);
dog (L): ball (L); bat (L); hutch (L); rock ML); metal (MH); foot (L);
tea table (MH); beoth (H); - stand (MH); newspaper (MH);. closet (E);
handle (L); cotton (L); string (L); floor (L); door (ML); house (ML);
soft (ML): =steel (ML)



INSECT

| "Fag;fﬁ%earnefs : "'Slow" Learners
Assoc.  Categ. Total ~ Assoc. Categ. Total
1. fly 26(40)  25(37)  51(77) 30(41)  20(33)  50(74)
2. ant 24(31) 4 22(38)  46(69) 32(44)  17(27)  49(71)
3. bee - 14(26)  20(31)  34(57). 15(26)  16(29)  31(55)
"4, wasp T8(13) 16(23)  24(36) 6(14) 7(14)  13(28)
5. spider - 8(12) 16(23)  24(35) 12(15) 8(12)  20(27)
6. mosquito O 7(14)  12(20) - 19(34) - 9(12) 3(9) 12(21)
7. beetle . 10(11) 13(18)  23(29) 3(5) 8(16)  11(21)
8. butterfly 5(7) 5(7) . 10(14) 5(7) 5(9)° 10(16)
. 9. grasshopper 6(8) 6(7) 12(15) 3(7) 6(7) 9(14)
10.- bug ©3(5) 4(5) 7(10) 6(9) 5(10)  11(19)

11. lady bug 4(7) 5(6) '9(13) - 5(7) 5(6) 10(13)
12. worm - 5(5) 2(4) 7(9) 8(10) 3(4) 11(14)

13. hornet 4(8) - 7(7) . 11(15) CL1) 0(2) 1(3).
14. roach 3(5) a(7n . 6(12) 3(5) 0(1) 3(6)
15. caterpillar 2(4) 1(2) - 3(6) 1(3) - 3(3) 4(6)
16. ecricket T 2(3) -1(3) 3(6) . 1(1) 204y 3(5)
17. moth 1(3) T 2(3) - 3(6) (3 1(1) 4(4)
18. dragon fly 0(2) 2(2) 2(4) . . 2(2) 1(3). 3(5) .
19. praying mantis 2(2) 2(3) “4(5) R 1(0)) 0(1) oL
20. vyellow jacket 2D a(0) 202 1(1) 1(3) C2(H)
21.  june bug 1(2) - 2(2) 3(4) 0o 0(1) o(L)
22, horse fly " 1(2) 0(0). 1(2) - L(D) 1(2) 2(3)
23, termite 0(0) 0(0) 0(0) . 2(5) 0(0) 2(5)
24, flea 2(3) 0(0) 2(3) 0(0) 1(1) 1(D)
no response 4(5) 1(3) 5(8) - 8(9) 0(0; 8(9)

Two: frog (H,MH); - ﬁarantu;a,CHH,L); snake (H,L); fruit fly (H,MH);
. potato bug (H,ML); . !

One: brother (MH); black widow (H); fruit bug (L); turtle (H); inchworm (ML);
chair (H); plug (H); roof (H); 1little red bug (H); maggot (MH);
insect(ML); garbage bug (ML); ° water bug (H); gnat (H); bumble bee (ML);
centipede (H)
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. ' ‘ ' MUSICAL INSTRUMENT

fEas;ﬁ Learners "Slow" Learners
Assoc. ° Categ. Total Assoc. .Categ . Total
drum (bass,snare, 21(34) - 27(44) ~ 48(78) ' 34(46) 19(35) 53(81)
. kettle) . : _ . o ,
‘2. flute 24(38) 25(35) 49(73) 18(31)  13(23) - 31(54)
3. wviolin(fiddle, 16(26) .20(29) 36(55) 22(3D) 16(30) - 38(s1)
hass)
4, trumpet 16(24)  15(27)  31(51) 11¢17)  12(21)  23(38)
5. clarinet (bass) - 16(27)  19(29) 34(56) 11(15) 5(18) 16(33)
6. piano 11(16) 14(21) 25(37) 15(22)  10(20) 25(42)
7. guitar (bass) 15(20) 14(21) 29(41) o 11(21) 11(1i6) 22(37)
8. saxaphone 6(11) 8(15) 14(26) O 4(B) 2(5) 6(13)
9. horn (french, 5(10) 7(9) . 12(19) 7(8) 4(9) 11(17)
english) . - : - . '
10, trombone . 3(6) 4(7) .- 7(13) 7(11F - 6(6) 13(17)
11. harp _ (9 - 5(9) 12(14) ' 6(8) . 6(7) ° 12(15)
+12..  piccolo 8(9) 4(5) 12{14) 3(86) 33 6(9)
13, cells 4(6) 3(5) 7(11) 4(7) 3(5) - 7(12)
14, oboe 5(8) 8(9) 13(17) (1) 0(3) 1(4)
15. organ: : 6(10) ©  3(7) 9(17) 2(2) 1(1) 3(3)
© 16, tuba - C2(3) 4(6) 6(9) % 2(2) 4(4) 6(6)
17  bells 1(2) 5(6) 6(8) “2(2) 1(2) - 3(4)
18. banjo 4(6) 2(2) 6(8) 1(2) o) 1(3)
19, . bass 1) 0(0) 1) ) 5(6) . 0(2) 5(8)
20. gong 0¢0) 1(2) 1(2) 1(1) 5(6) 6(7)
21.  tamborine 1(1) 0(0) 1(1) = 5(5) 1(2) 6(7)
22. baritone 2(2) 0(0) 2(2) 34 oy. . ...3(5)
23. basscon ° 2(2) 1(2) 3(4) : 0(L) o(L) 0(2)
24,7 viola _ 2(4) 1(1) 3(5) 0(0) 0(0) 0(0)
25. bugle (1) ©2(2) o 1(1) 1(1) 2(2)
26. triangle 000 1(2) 1(2) 1(1) 0(1) 1(2)
27. <double bass 0(0) 2(2) 2(2) 0(0) 0(2) 0(2)
no response 6(6) 1(L) 7(7) 13(16) . 5(6) 18(22)
" Two: sousaphone (2H); coronet (2H); harmonica (H,ML); wood blocks (ML,L);
' morracas (ML,L) '
One: accordian (L); ‘zylaphone (L); record player (H); radio (H); stereo (H);

juke box (H); recorder (H); harpsichord (H)
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OCCUPATTON

"Fast" Learhers . "Slow" Learners'
Assoc. Categ.  Total * Assoc.  (Categ.  Total
1. teacher 20(29) 12(15) 32(44) . 14(21) 3(9) 17(30)
2. docter ' 7(8) 6(11) 13(19) 9(14) 2(5) 11(19)
3. police 3(5) 4(6) 7(11) . 6(8) 2(3) 8(1D)
._4. salesman 7(9) . 3(4)  10(13) .Y 4(5) 0(3) 4(8)
5. steel worker 5(7) | 5(6) 10(13) 5(5) 2(2) 7(7)
6. nurse 4(5) 2(4) +6(9) 3(6) 2(5) 5(11)
7. carpenter 3(5) 1(4) -~ 409) o 2(3) 4(5) 6(8)
8. mailman 3(4) 4(6) 7(10) = 0(3) 0(2) 0(5}
9, engineer 4(5) 4(7 8(12) R 1(4)] 0(2) - 0(2)
10. builder o 0(2) 1(4) - 1(6) 2(2) 6(7) B(9)
11. wmilkman 1(2) & 509 - 1(3) 0(2) 1(5)
12, truck driver 4(5) 2(H 6(9) 3(3) 1(2) 3(5)
13. dentist 5(7) 1(2) 6(9) 2(2) - 1(2) 3(4)
14. fireman 4(4) 1(2) 5(6) 2(4) 2(3) 4(7)
15. storekeeper 4(4) 0(4) © 4(8) 2(3) 1(2) 3(5)
16. manager 2(4) 1(3) 3(7) 1(2) oL . 13
17. bus driver - 2(2) 4(5) - 6(7) 11 (2 2(3)
18. principal : (D) 2(2) 3(3) 2(3) 0(4) 2(7)
19.  farmer - 1(2) - 1(2) . 1(4) 3(3) 1(2) 4(5)
20. plumber 0(1) 0(3) 0(4) 1(1) 2(3) 3(4)
21. electrican - ©1(L) 0(0) - 1(1) 4(4) 0(3) - 4(7)
22. workér/workman 0(0) 2(3) 2(3) - 2(4) C0(0) 2(4)
23. taxi driver = 1(2) 0(1) 1(3) 3 0(0) 3(4).
24, ﬁilgt. : 1(2) . 0(2) 1(4) 2(3) 0(0) 2(3)
.25. business man . 1(2) 3(3) 4(5) : 1(1) 0Q1) 1(2) -
. 26, fAibrarian # 2(4) o(1) 2(5) 0(2) - 0(0) 0(2)
27. baker  3(3)  3(3) 6(6) 1(1) 0(0) 1(1)
28. banker 2(2) 1(1) - 3(3) - 0(1) - 2(3) . 2(4)
29., lawyer 38 1{1) . 4(55 0(1) 0(0) © = 0O(1)
30. .artist"’ 4(4) 1D 5(5) 0(0) (L 1(1)
31. secretary 3(3) 1(2) 4(5) 1(1) 0(0) 1(1)
32. mechanic C1(2) 2(3) 3(5) 0(0) 1(1y - 1(L)
33. janitoer 1(1) 0(1) 1(2) 2(3) 0(0) 2(3)
34, celerk 4(4) 0(0) 4{4) . 0(0) 0(1) 0(1)
35.- football(player) (D) 0(1)  1(2) 2(3) 0(0) 2(3)
36. construction - 3(3) (1) 44 0(0) 0(0) 0(0)
37. works B 0(0) (1) Lo 0D 0(0) kI E) 3(3)
38, garbage man -oo(2y 1(1) 1(3) ‘ 0(0) 0(1) 0(1)
39, supervisor 0(1) 0(0) 0(1) 0(0) 1(3) 1(3)
40. boss : - L(D) 1(3) 2(4) 0(0) 0¢0) -~ 0(0)
no response o A(8)  1(4) 5(8) 16(19)  7(10) 23(37)

“Three: grocer (2H,MH); fisherman (H,2L); stewardess (2H,L); scilentist (H,MH,L);
architect (I,MH,L); judge (2H,MH); druggist (2H,L); jockey (ML,2L)
waitress (2H,L); barber (2H,L); hunter'{(3L); car salesman (2ML,L);
cook (ZH,ML); T.V,repair (MH,2L); painter (H,MH,L)
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miller (2MH); butcher (H,ML); gas man (ML,L); manufacture (ML,L);
writer (H,L); reporter (2H); slave (H,ML); actor (H, ) sargent
astronaut (MH,L); 'ecashier (2H); T.V. man (2H); welder (ZH),
tailor (H,L); waiter (H,L); gas station (MH,L); veterinarian (H,MH):
baseball (player) (ML,L); basketball (player) (ML,L)

(MH, Ml)

comedian (H): movie star (H): machinist (MH): dinstruction (L):

‘newscaster (L); industries (H); MecDonald (H); pressmgn (MH); Tom (ML);

John (ML); Tim (ML); Jerry (ML); Grey (ML); designer (ML);

horse racing (H); horse tratner (L); grills (L); "make houses (L): .
medicine (L); coal nining (ML); publisher (L); direct (L); péfsannel\iL};
maid (ML); toys (L); paint (H); plow (L); clean (L); wash (L):

‘driver (L)) make things (L): stock broker (MH); canner (L); F.B.I. (L):

telephone operator (H); welder (L); craftsman (L); printer (L);
printer (L); newspaperman (MH); . operating engineer (MH); sailor (MH);
makes books (H); t&rain master (H); sheet metal (H); stock boy (H);
general (H); paper boy (H); priest (MH); dinsurance (MH); watch"

/maker (H); composer (H); executive (H); Johnson (H); ‘bridge (H):

Ed

" cloth maker (H); ~contractor (H); railroad.worker (MH); food co. (II);

candy co. (H); cloth co. (H); thruway (H); metal cutter (L);
administrator (L); pediatrician (L); 1law maker (H); wanufacturing (H);

_ Westinghouse (L); politician (H); actress (H); tax (L); steal (L);

roofer (H); tile (L); plumber(L); towing car (H); pizzeria (L):
shoppingman (L); gas man (L); train driver (L); candy maker (ML);
brick layer (H); maid (MH); specialist (H); butler (MH); bowler (H);

" meat buyer (ML); employer (MH); tool and dye (H); ~dog catcher (ML);

job (L); railroad (H); -psychologist (ML); physicist (ML); "corporal (ML);
phone man {H); custodian (H); bookeeper (ML): bell (ML); bell (ML); )

“top (ML); mnever work (ML): wutica club (L); geologist (MH);

mill wright (ML); car sales (ML); wash dishes (MH); model (MH); .
dancer (MH); cleanér (H); shoe maker (MH): toy. maker MH); fighter (L);

football ccach (L);  baseball coach (L); chef (L); law man (L)}
-dock (L):; contractor (H); installer (H); cement finisher LH), typist .(L);

book (L); magazine (L); draftsman (L); T.V. repair (L); sheet metal (L);
operator (L); disc jockey (ML); instructor (ML); moving man (ML); o
hospital (MH); store” (MH); milk storn (MH); drug store (MH); dealer (Mil);
make cars (MH); make money (MH); make machine (MH); book. (MH); :
taxi driver (MH); telephone (MH): popman (H); 1ice eream man (H);
insurance agent (H); officer (H); bartender (L); home repair (L);
whip (L); stamper (L); shepherd (L); dog raiser (L); helper (ML);
player (ML); -washer (ML); railroad worker (MH) : -
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PART OF A BUILDING

"Fast!" Learners

sideing (H,MH,ML);
store (2H,L):

"Slow" Learners

Assoc.

Lateg.

Total

16(28)

11(21)

16(23)
8(12)
4(7)
5(8)

T Ads)

7(7)
8(13)
4(5)
4(6).
3(4)
o 2(3)
- 4(5)
4(5)
5(6)
2(2)
4(5)
3(5)
3(3)
3(4)
0(0)
1(1)
4(4)

33

2(2) -
1(1)

- 0(0)
1(1)
0(2)
2(2)
1(3)
o) .
2(2)
0(0)
0(0)
1(1)

10(11)

12(22)
13(21)
10(18)
3(10)
6(12)
4(8)
5(9)
1(4)
3(6)
1(4)
01y
3(6)
0(3)
1(2)
*1(3)
2(3)
3(3)
0(2)
2(3)
3(3)
1(1)

o 2(2)
P2
0(1)
2(2)
J1(1)
1(2)
1(1)
3(3)
0(1)

S 2(2)
1(2)
0(1)
0¢0)
1(1)
0(0)
1(2)
2(3)

people(3H); | 7 _
front (2H,L); pen (2MI,L)

.28(59)

24(42)
26{39)
11(22)

-10(19)

9(16)
9(14)
8¢1L)
11(19)
5(9)
4(7)

- 6(10)

2(6)
5(7)
5(8)
7(9)
5(5)
4(7) ,
5(8)
6(6) 7/
4(5)
2(2)
2(3)
4(5) /
5(5)
3(3)/
2(3)
L1(1)
4(4)
0(3)

S 44y
2(5)

0(2)
2(2)
- 1(1)
0(0)
/2(3)

12(14)

i

i

shingles (H,2MH); dining room (3H); aluminum (H,ML,L); middle (;H!MH)E

Assoc Categ. Total .
1., window 16(24) 23(34) 29(58)
2. brick. 10(18) 14(28) 24(46)
3. door 11(17) 12(18) 23(35)
4, wood 5(12) 8(13) 13(25)
5. floor 12(14) 9(13) 21(27)
6. wall C6(7) 8(12) 14(19)
7. roof 3(6)  10(14) . 13(20)
8. room 8(12) 6(10) 14(22)
9, steel 3(9) 1(3) 4(12)
10. cement -&(4) N ¢)) 11(13)
11. ceiling 4(6) 4(6) 8(12)
12. office 34) 2(3) 5(7)
13, stairs 2(4) “3(7) 0 5(11)
14. bathroom 3(3) 3(7) - 6(10)
15. hall’ 4(5) 2(2) 6(7)
16. elevator 0¢0) 4. 3(4)
17. desk 5(6) 0(3) 5(9)
18. metal 1(3) 2(2) 3(5)
19. glass 1(1)- 1(3) 2(4)
20. bedroom 4¢4) . 1(2) 5(6)
21. ‘chair .23 23 4(6)
22, kitchen -5(5) . 1(2) 6(7)
23, frame - 2(3) 2(3) " 4(8) -
24. lights 2(3) 0¢0) 2(3)
25. top 2(2) 1{(D) 3(3)
26. basement L3(3) 1(2) 4(5)
27. stone 2(3) . 2(2) 4¢(5)
‘28, living room 4(4) - 1(2) 5(6)
29. cellar 0(0) - 2(3) 2(3)
.30. dirom 2(4) 0(0) 2(2)
31. blocks ol 1(2) 1(2)
32. chimney. 0(1) 0¢0) 0(1)
33, pipe 1(1) 1(2) - 2(3)
34, bottom 1(1) 2(2) 3(3
35, side 0(2) 2(2) 2(4)
36, tile 1(3) 1(1) 2(4)
37. steel bars 0(0) - 0(1) oL
no response 2¢2) 3(4) 5(6)
Three: table (2H,L); wupstairs (2H,MH);
paper (H,MH,L); concrete (2H,MH);
Two!:

bottom (H,L); attic (H,MH); plaster (H,ML); parlor (MH,L); hinges (MH,ML);

family room (2H);

liard (H,L);

downstairs (H,MH);
panneling (H,L);

copper (ML,L);
store room (2L);

wing
steps (2ML);
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(MH,L);

inside (H,L):

hammer (2L);

lunch room (MH,L); .
outside (H,L):

pen (2MH);



" One: shade (MH); seal (L); porch (H); <classroom (L); pictare (L); flag (L);
closet (L); bookshelf (L); rim (L); machine (ML); name (MH); step (MH) ;
chalk board (MH): nuts (H); rug (H); mnail (H); carpet (H); color (H);
playroom (L); hospital (MH); doctor's office(MH); part (H); work (H);
easy (H): seats (L); corridor (L); section (L); corner (H); - v
developing room (ML); walk (L); bar room (L); powder room (L); meal (L);
smoke stack (L); melt (MH); flag pole (L); story (ML); ward (L);
escalator (1); office (1.); apartments (H); house (H); saw (L); cover (L);
board (L); insulation (H); rock (ML); door handle (L); windowsill (L);
main (H); rear (H); ledge (H); coffee (H); copy machine (H); book (MH);
adding machine (H); plaster board (L); wine (L); .palster (H);  tower (H);
beams (L); car dealer (ML); men (MH); women (MH); class (MH);
log (MH) : '

PART OF THE HUMAN BODY

"Fast' Learners ! . "slow'" Learners
Assoc. (Categ.  Total Assoc.  Categ.  Total

leg - ., . - 25(34) 26(37) 51(71) 23(33) 14(25)  37(58)
- arm ) 26(34  21(32)  47(66) 22(30)°  10(20) ~ '32(50)
eye - 21(30)  23(34) . 44(64) 15(24)  10(19) = 25(43)
foot 22(28) 20(27) 42(55) 15(22)°  13(20) 28(42)
head 10(19)  23(30) 33(49) ©18(26)  12(16) 30(42)
" heart : 13(20) 9(16) 22(36) 21(28) 15(26) 36(54)
hand ) 11(18) = 20(28) 31(46) 15(20) 9(15) 24(35)
_ ear E 16(22)  14(22) 30(44) 14¢21) - 6(9) 20(30)
- 9. 'nose ' 16(21)  20(28) . 36(49) 5(10) 7(11) 12(21)
10, finger o 15(22)  14(19) 29(41) 9(14) 6(13) 15(27)
11. mouth 13(18)  15(21) 28(39) 8(12) 9(13) 17(25)
12. toe : 14(21)  10(14) 24(35) 5(8) . 2(5) 7(13)
13." brain = - 8(11) 4(7) °  12(18) - 8(12) 9(13) 17(25)
14. bones’ 2(5) 7(12) 9(17) . - 8(9) 4(12)  12(21)
15. hair . 6(6) 6(10) 12(16) - 10(13) 3(6) 13(19)
16. blood - 34) 2D 5(11). 3(7) 5(9) 8(16)
17. stomach . 3¢6)  6(10)  9(16) 5(6) . 2(2) 7(8)
18. vein 2(2)  4(8) 6(10) 1(2) 5(8) 6(10)
19. meck 2(3) . 6(8). 8(11) . 6(7) 1) 7(8)
20.  lung : :3(3) 1(1) 4(4) . 6(7) 3¢6) 9(13)
21. kidney 0(1)*.  0(1) 0(2) _ 4(6) 2(4)  6(10)
.22, skin 1(2) 3(4) 4(6) 2(4)" 2(2) 4(6)
23. . liver 1(1) 1(1) 2(2) 1(3) 5(6) 6(9)
24. knee. - 3(5) 0(1) . 3(6) 1(2) 2(3) 3(5)
25. teeth : 3(3) 4(4) (7 1(2) 0(2) CL(4)
26. chest . 2(2) 2(3) 4(5) 3(4) ¢ 1) 4(5)
27. face ) 4(4) 1(2) 5(6) 1(1) 1) 2(2)
28. skull 1(2) (1) 2(3) “2(4) 1(1) 3(5)
29, lip 1(1) 3(4) 4(5) 2(2) 0¢0) '2(2)
30, ankle (D) 4(4) 5(5) 0(1) 0(0) 0(1)
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PART OF THE HUMAN BODY (continued)

"Fast" Learners fSlQﬁ?_Lgﬁ{gggs

. Assoc. Categ. Total Assoc.  Categ. ?ng}

1. cells T BT e 1(2) 1(3) 0(1) 1(4)
32. back . 2(3) 0(1) 2(4) 2(2) 0(0) 2(2)
33. rib , . 0(3) 0(0) 0(3) -0(1) 0(1) ¢ . 0(2)
34. muscle 1(1) 1(2) 2(3) - 3(3) 0(0) 3(3)
435, tongue 1(1) 0(1) 1(2) 2(® 0(1) 2(4)
36. elbow 0(2) 1(1) - 1(3) 1(1) 1(1) 2(2)
37. shoulder 1(1) . 2(2) 3(3) 1(1) - 0(0) 1(1)
38. nail 1(1) 0(0) 1(1) 0(0)- 1(3) - 1(3)
39. rear (end) 2(2) 0(0 . 2(0) ‘ 2(2) 0(0) 2(2)
no response 2(2) - 0QL) 2(3) 9(14) 2(4) 11(18)

Three: skeleton (ML,2L); throat (H,ML,L)
Two: Eyelid (MH,L); wvessel (MH,ML); spine (MH,L)

One: body (middle) (MH); freckles (L); wrist (L); eyelash (L); heel (MH);
knee cap (MH); cow bone (MH); nerve (MH); gall bladder (MH); é&yebrow (H);
intestine (H); cheek (H); appendix (ML); vessel (MH) ; nude (L);
jaw bone (L); hip (L); - tubes (ML); bladder (L); fat (H); elbow (MH);
finger nails (H); skull (H);. fanny (ML); side (L); artery (ML);
butt (ML); thing (H); flesh (H); belly (H); talk (H)

RELATIVE
"Fast' Learners ""Slow'" Learners
- Assoc. Categ. ~ Total ' Assoc. Categ. Total
1. aunt - 29(44)  31(47)  60(91) 29(43)  19(36)  48(79)
2. uncle .. -30(44)  27(42)  47(86) 24(38)  16(32)  40(70)
3. grandma 22(34)  24(38) * 46(72) 26(36) 15(28) 41(64)
4., grandpa 21(32) 22(33) - 43(65) 27(36) 13(24) 40(60)
5. cousin g .19(28)  26(38) 45(66) 12(18) 11(21) 23(39)
6. mother " 14(18) 8¢13) - 22(31) 8(12) 2(7) 10(19)
7. father 13(15) 8(14) . 21(29) 9(13) 2(7) - 11(20)
8. sister o 13(17)  10(11)  23(28) 4(10) -.2(6) 6(16)
9, “brother 12(16) 11(11) - 23(27) 3(8) - 0(4) 3(12)
10. niece ' 6(9) 0(2) 6(11) 2(4) 0(2) 2(6)
. 11. god mother 0(0)  3(4) - '3(4) 4(7) 7 0(0). 4(7)
12. god father _ 0(0) - 2(3) 2(3) 2(4) 0(0) 2(4)
13. great grandma 2(2) 7 2(4) 4(6) 1(1) 3(4) 4(5)
14, friend ~4(5) 2(2) 6(7) 3(3) 1(1) 4(4)
15. nephew 2(2) 1(4) 3(6) 0(1) 0(1). 0(2)
16. great, grandpa - 0¢0) 2(3) 23 S 2(2) 0(1) 2(3)
el7i great aunt 2(3) 0(0) 203) 1) oy 1(2)
lfRJﬂ?ii'gt?at uﬁglé : 2(3) 1{1) ;165(4)- - l(;} . D(Dj‘ (D)



s

Three: ‘ma~in-law (H,MH,L); daughter (2MH,L); second cousin (MH,2ML)

 Two: san;(ﬁH;L); ﬁEighbﬁt'CEHB; boy (H,ML); girl (H,ML); god parent (H,L);
sister-in-law (H,MH); Criss (H,L) : .

One: pa-in-law (MH); David (ML);  Mike (ML); Pat (ML); Anthony (ML) :
Kather (H); Tom (H); Kenny (H); Scott (H); Johnny (H); Nana (H);
Jim (L);- Joe (L); Rich (L); Deb (L); Henry (L); Sue (L):; Mark (L);.
man (H); woman (H); .daughter-in-law (H); brother-in~law (H); dog (H);
nice (L); kind (L);  love (L); care (L); looks (L); person (H):
man (L); parent (L); teacher (L); worker (L); Bette (ML); Joe (ML);
John {ML):; Denise (H); Marty (H); Dc%gr(L); grand parents (L);

gtep father (ML); step mother (ML); wife (ML)

SOME PLACE A HUMAN COULD LIVE

"Fast" Learners ) "Slow' Learners
R ” . -_
Assoc. éatagé Total ‘ Assoc. . ' Categ. Total

house 28(42) . 36@48}‘ '58(90) - 34(51) 24(38)°  58(89)
apartment 16(22)  10(16) 26(38) 13(15) 7(10) 20(25)
trailer . . 7(11).  8412) 15(23) 7(10) 5(10) 12(20)
city : 3(6) 8(4) 11(20) C1(2) 0(14) 10(16)
hotel ° 6(9) 5()- 11(18) . 8(10) 1(3) 9(13)
cave (- 6y 9(14) 79 6(8)  '13(17)
cabin 2(5) 3(7) 5(12) 8(11) 1(3) 9(14)
-country 2(3) 7(10) .9(13y 2(3) . 6(9) 8(12)
. cottage ; 1(2) 2(6)' 3(8) ' 4(8) | 1(6) 5(14)
motel 3(6) 2¢(5). - 5(11) - 3(5) 2(4) 5(9).
home - “6(7) ~ 1(QL) . 7(8) 5(7) . 1(2) 6(9)
12. tent ) : 4(6) 2(3) © - 6(9) 4(5) 2(3) 6(8)
13. school o 2¢(3) - 2(3) - 4(6) 4(4) 2(5) - 6(9)
 14. bullding 0(2) 5(5) 5(7) 4(6) 1(2) 5(8)
'15. state C1(3) 0(4) 1(7) (o) 3(7) (7
16. fort . 2(4) 1(2) 3(6) 208 1(2) 3(6)
17. town . 0(2) 2(6) 2(8) 0(1) 0(3) 0(4)
18. barn 3(3) "1(3) 4(6) 1(4) 2(2) 3(6) |
19, hut 3(5) 1(2) 4 2(2) 0(1) 2(3)
20. houseboat (D 3C4) 4(5) 1(2) 1(2) 2(4)
21. mansion ' 0(1)  2(4) 2(5) 0(2) 2(2) 2(4)
22, 'castle : 0D - 2(3) 2(4) 0(2) 2(2) 2(4)
23. farm ' S 2(2) T 2(2) 4(4) C4(4) - 0(0) 4(4) .
24, shack (1) ¢ 2(4) 3(5) 1 0(2) 0(1) 0(3)
25. car ' - 1(2) 0 2(D) 3(4) 1(2) 2(2) .3(4)
26. garage - 2(2) 1(2) 3(4) (1) . 0(2) 1(3)
27. room 0(3) 1(3) 1(6) 0(0) 0(1) 0¢D)
'28. shed 1(2) 1(2) 2(4) 2(3) 0(0) 2(3),
29, 4gloo 2(3) 1(2) 3(5) 1(1) 0(0) (1)
30. store 4(4) - 1) . 5(5) 1() 0(0) 1 .
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SOME PLACE A HUMAN COULD LIVE (continued)

"Fast" Learners '"Slow" Learners

Assoc. Categ. Total ~ Assoc, Categ. - Total

31, New York O 1(L) 0(0) 1(1) 1(2) 1(2) 2(4)
32. wvillage 1(1) 1(2) 2(3) 1(2) 0(0) 1(2)
33, boat 1D 1(1) 2(2) 2(2) 1(1) - 3(3)
34, -jungle - 2(2) 1(1) 3(3) 1(2) 0(0) - ° 1(2)
35, jail 2¢3)  0(1) 2(4) 1(1) 0(0) 1(1)
36. desert 1(1) 0(1) (2 ) 1(3) 0(0). 1(3)
37. woods 1¢(2) . 1(1) 2(3) 0(1)  0(0) 0(1)
38. tree 1(1) 0(0) 1(1) 1(2) | . LD ~2(3)

39, Florida - , 0(0) 3(3) 3(3) 0(0) 0(1) 0(i)
40. palace 0(0) 1(1) 1(1) 0(1) 2(2) 2(3)
41. truck 0(0) 0(0).. 0(0) o) 2()

2(4)

42. college 1(1) 1(1) 2(2) 0(0) 142 1(2)
43, earth 1(1) 0(0) 1(1) 1(1) 0(2) 1(3)
44, camper 1(2) 1(1) 2(3) 0(0) 0(0 0(0)

no response 2(3) 3(5) 5(8) 9(9) 5(8) 14(17)

Three:

Two:

.One:

-~

bedroom (3MH); alley (H,M,L); moon (2H,ML); slum (2H,L);
alley (H,ML,L) , .

cage (MH,L); dome (ML,L); hole (ML,L); mountain (2H); wilderness (2L);

Massachusetts (H,L); outside (MH,ML); upstairs (H,MH);train (2H);

Mexico (H,L); Italy (2H); France (2H); U.S. (2H); Alaska (H,L);

Asia (2H); Buffalo (2H); forest (H,MH); Boston (2H); Canada (ML,L);
dungeon (MH,L); space rocket ship (MH,ML); basement (H,L):; bus (ML,L);
outdoor (2H)

train car (L); Europe (ML); Antarctica (ML) ; environment (H); Russia (H);
orphanage (ML); grass (H); old foiks home (H); Alabama (L); Hawaii (L);
Illinois (L); valley (L); tree fort (L): trolly car (L); box car (L):

“airplane (L); sun (L); gas station (ML); beach (MH); yacht (H);

ghetto (H); - neighborhood (H); church (H); Spain (H); cart (L); church (L);
firehall (L); ocean-(H); canvass (ML); South America (H); Mars (H);

inn (H);/ ball house (H); Japan (H); dump (L); England (H); hall (L);

red cross (L) anywhere (ML); summer house (ML); ranch (H); space (H);
privaté,échaal (L); Arizona (H); Washington (H); underwater (H);

cell (H); storehouse (L); wvan (H); White House (L); hostel (MH);

Depew (H); Williamsport (H); North Pole (H); pyramid (H); world (MH);

mudhouse (H); India (H); Lancaster (H); island (ML); suburbs (H);
Oregon (H); Tennessee (H); Texas (H); New Jersey (H); bed (L); man (ML);
garbage can (ML); park (ML); stairs (MH)
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SOMETHING TO TRAVEL IN .

YFast" Learners "sSlow" Learners
A5§g§;§a Categ. Total ’ " Assoc. ' Categ. Total
1. ecar : 34(49) 35(54) 69(103) £1(57) . 26(45) 67(102)
2. plane 26(39) 28(42) 54(81) 26(38) 21(36) 47(74)
3. "bus 27(37) 24(38) 51(75) 23(35) 12(25) 35(60)
4., train 26(35) 25(38) 51(73%y . T22(34) 13(26) 35(60) -
5. truck 20(31)  21(31)  41(62) 23(31) - 15(24)  38(55)
6. Dboat . 13(18) 11(16) 24(34) T B(12) 7 6(12) 14(24)
7. bike 11(13)  9(15)\  20(28) 11(13) 7(12)  18(25)
8. jet 6(10) 9(11) 15(21) 5(6) 1(6)  ~ 8(12)
9. trailer 4(8) 2(5). 6(13) 9(12) 4(7) 13(19)
10. motorcycle 5(7) 7(10) 12(17) 7(8) 4(6) 11(14)
11. subway 4(9)  5(7) 9(16) 2(3) - 1(4) 3(7)
12. helicopter 1(1) 5(6) 6(7), 1(2) 3(5) 4(7)
13. ship . 4(6) . 1(1) 5(0N ¢ 2(4) 1(2) 3(6)
14, trolly car 2(3) - .2(3) 4(6) 4(3) 1(2) 5(7)
(street car) , ' \\\ .
15. taxi (cab) 36) W) Ae) . 3(4) 2(2) >(6)
16. horse - 2(2) 1(1) 3(3) N 4(5) 2(3) 6(8)
17. wagon T 1(3) 2¢4) 3(7) - oD 1(1) 1(2)
18. mini bike 4(4) o(M 4(4) 2(2) 1(2) 38
19. snowmolile 0(1) 2(3) 2(4) 0(1) (1) 1(2)
20. dune blggy - 1(1) 1(2) 2(3) 0(1) 2(2) 2(3)
21. rocket’ o) 00 0(1) ' 2(3) . 0(1) 2(4)
22, jeep 0(0) 1(2) 1(2) 1(2) . 1(1) 2(3)
23. submarine 1{1) i 202 1(2) (1) 2(3)
24, feet . 1) 1(2) 2(3) 0(L) - 0(1) 0(2)
ne response 3(3) 1(1) - 4(4) “ 8(10) . 2(2) 10¢12)

Three: scooter (MH,ML,L)

Two: tfagtét (2L); - trike (MH,L); go cart (H,ML)

One: suitcase (H); trunk (H); house (L); motor home (H); limozene (H); 7
7 buggy (H); carriage (H); van (L); .canoe (H); skateboard (H); cart (H);

locomotive (H); blimp.(L); cable car (L); roller skate (L); ecycle (H);

. rail (MH); horse and buggy (ML); camel (L); expressway (L); unicycle (ML);
cho-cho (L); canal (L); wheel barrow (L); dog (ML); tiger (ML);
roller coaster (ML); barge (MH); ocean liner (H); street (H); sand (H) -
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SDHEIﬁIHG TO USE IN THE KITCHEN

"Fast'' Learners "Slow" Learners
Assoc. Categ. Total Assoe, Qgﬁggi Total
1. pan .. 23(33) 23(32) 46 (65) 27(36) 18(31) 35(67)
2. stove = 20(27)  21(36)  41(63) - 18(27)  15(26)  33(53)
3 spoon 19€29)  21(30)  40(59) 20(29)  12(22)  32(51)
4. fork 19(28)  19(25) 38(53) . - 19(28) 13(24) 32(52)
5. knife 17(25) 14(20) 31(45) 12(22) 14(23) 26(45)
" 6. pot 18(20) 15(24)  33(44) : 14(17) 10(17) . 24(34)
© 7. sink 9(12) 13(21)  22(33) 8(10)  [7(14)  15(24)
8. refrigerator 9(13) 9(19) 15(32) 11(14) /5)10) 15(24)
9. table . B(11) 10(16)  18(27) 7(11) 16(12) 13(23)
10. dish 2(6) 8(14).  10(20) 16 6(10) 9(15)
11. oven - - 208 6(9) 8(13) 3(9) ! 4(8) 7(17)
12. chair® - 4(4) 6(10) 10(14) 6(8) [ 3(3) 9(11)
13. plate 6(9) (4 9(13) 3(8) . 1(3) é(ll)
14, food 2(3) 4(7) 6(10) 2(4) T 2(3) 4(7) /
15. cup o 0(2) 1(2) 1(4) 5(8) f3(5) 8(13) ) /
16. dishwasher 1(2) 2(3) 3(5) 5(9) P 1(2) 6(11) |
17. toaster 2(3) 3(5) 5(8)- 2(3) / 2(2) 4(5) :
18. bowl - 3(5) 3(3) 6(8) T 1(3) | 0(1) 1(4) !
19, water 2(3) 1(4) (N oLy | 1(2) 1(3) . /
20. spatula 1(1) . 4(d) 5(5) 1(2) | 1(2) 2(4) N
21. cupboard 0(0) 2(4) 2(4) 2(2) _/ 1(1) 3(3) |
. 22. silverware 4(4) o(L) 4(5) 0(0) 0(2) 0(2) - ;
23. can opener 2(3) - o) 2(8) ' 1(2) { 0¢0) 1(2) : /
24, mixer 1(2) 0(1) 1(3) 1(z) | 0(1) 1(3)
25. potholder 1(1) 2(2) 3(3) 12 ¢ o) 1(3) /
26. salt “ 2(2) 2(2) 4(4) 1V oW . 1(2)
27. pepper 2(2) 2(2) 4(4) 1) 0(1) 1(2)
28. blender 1(3) 1(2) 2(5) 0(0) ; . 0(1) 0(1)
29. f£fry pan 2(3) 0(2) 2(5) 0(0) | 0(0) 0(0)
30. beater ' 1(1) 2(2) 3(3) 1(1) 1(1) 2(2)
31. glass 0(1) - 1(2) 1(3» 0(0). 2(2) _ 2(2}
32.  kettel 1(2) 1(2) 2(4) 0(0) 0(0) 0(0)
33. napkin 1(1) o) 1(2) 0(1) 1(1) 1(2)
34, freezer : 0(0) 0(0) - 0(0) 1(1) 1(3) 2(4)
no response 2(3) 0(0) 2(3) 10(11) 1(1) - 11(12)

Three: apron (2H,ML); cabinet (H,ML,L); towel (HH,HI;L)'; -

Two: mother (H,L); grease (2H); soap (MH,L); flour (MH;L}; oil (2H):
washer (MH,L); batter (ML,L); wash cloth (2H); platter (H,ML)

One: baking soda (H); baking powder (H); dish cloth (MH); handiwipe (L); rag (L);
egg beater (H); spice (H); plant (L); burner (H); 1light (H); saucer (L);
cinnamon (ML); counter (MH); tea pot (MH); strainer (H); cookie (H); soup(H)}
hot pan (H); gas (H); meat (H); sponge (MH); pad (MH); supplies (H);
heat (L); cooking utensil (H); jar .(L); cake mix (L); shelf (MH); cover (H);
measuring spoon (L); tablespoon (H); frier (L); sugar (ML) ; fan (MH) ;
can (L);' cookware 'dAL); glass (L); towel rack (ML); suck (H); ‘
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One: ‘clock- (L); broom (H); bread (L); measuring cup (ML); fun (ML);
hands (ML); rag (MH); cookbook (ML); ice box {MH); counter top (L);
was (L); head (L);- straimer (H); butter (ML); pen (ML); tin: (MH};
fat (H); potato peeler (H); can opener :

Ed
SPORT
"Fast" Learners o "Slow'" Learners
Assoc. Categ. - Total Assoc. Categ. Total
1. football 33(46)  31(46) 64(92) 40(54) . 25(42) 65(96) .
2. baseball 33(47)  28(42) 61(89) - 29(40) 20(34)  49(74)
3. basketball 25(35)  28(38) 53(73) 29(42) 20(35) " 49(77)
4, hockey 23(34)  23(35) 46(69) 24(31)  13(27) 37(58)
5. soccer 14¢19)  15(20) 29(39) 13(18) 12(20) = 25(38)
6. tennis 14(17)  10(12) 24(29) 10(14) 6(9) 16(23)
7. swimming 8(12) 6(12) 14(24) 9(14) 1(5) . 10(19)
8. volleyball 1(4)  ° 6(10) 7(14) ©3(5) 4(5) 7(10)
9. kickball - 2(5) 4(5) 7(10) 6(6) 3(3) 9(9)
" 10. golf 3(3) 3(4) 6(7) : 3(6) 2(3) 5(9)
11. skiing 2(2) 2(4) 4(6) . 1(2) (3 25
12, badmitten 4(6) 0(0) 4(6) 1(3) 101 2(4)
113, racing 0(0) 2(4) .2(4) 0(0) 2(4) 2(4)
\l4. softball 0(1) 0(1) 0(2) 3(4) - 1(2) 4(6)
- 15, ice skate 4(5) 1(3) 5(8) 0(1) 1(1) 1(2)
16. fishing - 2(3) 0(1) 2(4) 1(2) 0(0) , 1(2)
17. bowling 2(2) 1(2) 3(4) 2(2) 0(0) 2(2)
18, dodgeball 1(1) - 2(2) 3(3) 0(3) . 0(0) 0(3)
19. roller skate 1(2) 1(2) 2(4) 0(0) 1(1) 1(1)
"20. wrestling 3(3) 0(0) 39 1(1) 0¢0) 1{1)
21, boxing 0(1) 0(0) 0(1) 1(3)  0(0) 1(3)
22.  jump(ing) 0(0) 0(0) 0(0) 2(3) 0(1) 2(4)
23, ball 0(0) 1(1) 1(1) , 0(0) 3(3) 3(3)
no response 2(2) 2(2) 4(4) . 6(8) 0¢0) . 6(8)

Three: skating (3H); pool (H,2L); ping,pong (MH,2L); jump rope (2H,MH); handball(H,MH,L

Two: boating (MH,ML); ,hérse ride (H,1); running (MH,L); track (H,L);
handball (H,L); gym (ML,L); hunting (H,MH); high jump (H,ML)

One: hopping (ML); crab soccer (H); rope (L); hopscotch (L); game (L):
cricket (H); squash (H); rugby (MH); .mini bike (MH); score (H); :
lacrosse (H); car racing (MH); javelin throw (L); drums (H); stickball (L)
jogging (MH); surfing (H); roller derby (ML); gun (L);  bat (L); '
swing (L); Trish football (ML); fights (ML); climbing (MH); kickball (H);
race (H); speedway (H); field hockey (ML); dancing (L) '
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"Fast" Learners "Slow' Learners

3 : ’ ) .
Assoc. Categ.  Total Assoc. = Categ. ' Total

carrot 27040)  29(44) 56(84) 31(43) 18(36) 49(79)
pea ' 12(19) 13¢19) 25(38) 19(32) 12(23) 31(55)
corn : 15¢24) 11(18) 26(42) 13(19) 10(21) 23(40)
bean -7 18(22) 15(20) 33(42) 9(15) 8(16) 17(31)
tomato ' 18(22) 18(24) . 36(46) 11(15) 8(12) 19(27)
potato : 11(17)  11(16)  22(33) 5(10) 9(15) 14(25)
. lettuce -+ 10(15) 9(17) 19(32) 3(6) 4(6) 7(12)
beets : 10(11) 3(5) 13(16) 6(5)./ 5(8) 11(14) -
spinach 7(9) " 5(8). 12(17) 7(8) 2(2) ©9(10)
10. cabbage 10(13) 3(6) 13(19) " - 4(5) 2(&) 6(9)
11. celery . 5(7) 5(8) 10(15) 6(6) - 6(6) 12(12)>
12. squash - 2(3) 5(7) 7(10) 1(2) 4(7) 5(9)
13. cucumber 2(2) - 34 5(6) » 2(3) 1(1) - 3¢4)
1l4. brocoli ) 2(3) 2(4) 4(7 1(2) 0(m - 1(2)
15. radish - 2(3) 0(1) 2(4) 1(1) 1(2) 2(3)
16. 1lima bean 2(2) 1(1) 3(3). 2() 1(2 3(4)
17. onion 0(1) 2(3H) 2(4) 1(1) S0 1D
18. cauliflower 1(L 2(2) “3(3) 2(2) 0(0) 2{2)
19. apple . 0(0) 0(0) 0(0) 3(4) 1(1) 4(5)
21. turnip 0(0) 2(3) 2(3) 0(1) 0(0) 0(1)
no response 3(6) 1(1) - &(7) 9(12) 6(6) 15(18)
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Two:  pear (MH,ML); watarmélaﬁ!(HSHH); cranberry (ML,L); gree% pepper (H,ML);
banana (H,L); plant (MH,ML); asparagus (2H); applesauce (H,ML);
grape (H,MH); o ‘

One: peach (ML); sourkraut (MH); mushroom (H); cheese (MH); salad (L);
mixed vegetables (L); relish (L); brussel sprout (ML); pepper (MH);
sugar (H); parsley (H); red pepper (ML); jam (H); olive (L); cherry (ML);
vegetable (L); bell (L); ecat (L); prune (L);- pumpkin (L);  sprout (ML);.
hot pepper (ML) ' : ‘ :
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