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ABSTRACT .

A P . : . .
. , .

Subjects were glven a long llSt of words and requlred -

to’ carry out- -one of three tasks. (1) evaluate the "goodness
A i - e

1mp11ed by a word, (2) code each .word arlthmetlcally accordj‘i

4

ing to the arbltrary values assigned,to the vowels a, e, i,
o, 22 by the experlmenter, (3) find a‘rhyme for each word.

WithAn each llSt, the experxmental words occurred 2, 3, or

5 tlmes w1th spa01n€s of Q, l;'2, 4, 8, or 16 1tems between

repetltlons In an unexpected Judgment of frequency test
3

'_glven at the end of the 1n1t1al task, it was found that the

evaluatlon group had the hlghest mean judgment and. was most

a

aceurate whlle the codlng droup had the- lowest mean judgment‘

The rhyming group was not sxgnlflcantly dlfferent from the

evaluatlon group on mean Judgment of frequency nor from the

o

codlngvgroup-pn apcuracy. 'All douhle 1nteract10ns.among the

ment of frequency results. The effects of both’ presented

frequency and spac1ng were least pronounced in the codlng

.

condltlon,_whlle the frequency X spacing interaction was due
to a more.pronOunced spacing effect at the frequeﬁcy~df 5

“than at the two. lower levels of frequency

o

\ The three groups dlffered among themselves in nunber

of recognltlon errors, with the evaluatlon group maklng few-~
[ v

est errors and the codlng group making most.\ The number of .

correct recognltlons made by a subject correlated 51gn1f1c-

antly w1th his- Judgment of’ frequency. ‘The results require .

. ' y i o ) .
. , - .
N . ) .

'3 main factors were significant'in he analysis of the judg- "+
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of any model for the memor1a1 representatlon of event (fe—e

>

R

- P

quency that 1t 1nc1ude the\effects of real frequency, level

of proce551ng,'spa01ng, and the 1nteractlons among these. 3‘J j,fl
It 1s suggested that such a model would be of a multlple—:v p

process type- Wlth a concept of "derlved strength" 1nvolved

Ao

1n the retrleval oﬁ 1nformatlon concernlng event frequency -

and a concept of "115t markers" 1nvolved Ain the effect of

épac1ng
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INTRODUCTION - LN

! . . o : . - =
- u

The use of jﬁdged frequency as a measure of memory

'performance wi‘th Verbal materlal has become 1ncreasmgly

', popular among cognltlve psychologlsts smce an 1mportant

BN

'study bx Slnthan (1969) .. | In the usual experlmental paradlgm,

sub]ectgw re exposed to a falrly large number of words, one

‘asli?d? to ]udge the frequency o.f occurrence of each experlﬂ ‘

R

mental word (along w1th some "new" words to whlch the subjects

. j
Clere not exposed) This can be classed as a termlnal Judg-'
-.,“m/t paradlgm. "Occasionally a continuous judgment task has '

been used (e.g. Begg &'Rowe, 1972) in .whlch subJects, as, they
. o - : } . : ‘. "

‘come tQ each word’while studying ~the list,’ judge its .f.re-'..,\"
quency of occurrence up to that p01nt

The experlment reported here 1nvest1gated the effects

' of three 1ndependent variables upon the Judgment of frequency
~'1n a termlnal task These varlables were level of process:.ng,
"actual frequency of occurrence, and lag (the degree of spac-

ing between repeated- words) .. Briefly, the subjects were '

©

‘required to process the experimental words in one of three _

. «~*
1nc1dental tasks, whlch were assumed to 1nduce dlfferent

24

levels of processmg. Followmg ‘this they were ,unexpectedly
~asked to judge how often each word in a, test lJ.st had’ appeared‘_'

E durlng the task. The experlmental words appeared elther 2,

3 or 5 t:Lmes each durmg the Qask and the number of 1tems :

-

{ O\ 3
. at a tlme for 3 4 seconds each followmg which they are fi

1n‘te_rven1ng between repe_tltlons (,0, 1, ~§, 4,' 8, or 16'} varléd. )



» -

: ofthogonally with 1eve~f’ of pre'sented frequency. Be‘fo}}%‘ :
‘glv:mg the Predlctlons made prlor to the experlment, - th
1ntroductlon Wlll exPlore c%rrent theoretlcal vn.ews touchJ.ng ?_

upon the relevant varlables.

Memor1a1 Representatlon of Frequency

How 1s frequency represented in memory’> '"H1ntzman
ahd Block (1971) . presented two hYpotheses‘, o‘ne" belng a trace-""”'
R strength view whlch states that the effect of ,repetltlon of
._an event is .to 1ncrease the strength of a s1ng1e memory trace
repn:'esentlng that event Accordlng to thls v::.ew .one should
'only have ev1dence for the current state of the memory trac}ewo”‘
_‘ and shoulﬂ not be able to make Judgments concernmg past
'states or individual presentatlons) of the event ' The second
- hypothe51s put‘ forward by Hn.ntzman .and Block is. the multlple—‘*
trace hypothe51s which states that - each repetltlon of an- |
" event produces a dlfferent -trace, related to but dlscrlmlnable
4from other traces .of ‘the same event. They gave eV1dence
from thre’e experi‘ments which shoved that. subjects can 'dis'—h'
~cr1m1nate between dlfferent occurrences of the same stlmulus
- to a’ 51gn1;f1cant extent. Therefore It appears that, of the
.jtwo hypotheSes', the multlple—trace ohe is to be preferred.
' Anderson and Bower (1972) have postulated a recog- -
' nltlon mechanlsm wh1ch 1ncorporates the multlple trace view.
'They suggest that when a word occurs within a study list,
a’ llst marker, th.ch summarn.zes the context 1n~ th.ch the

b .
word i presented '1s attached to the "memory node" corresp-—

b LN

ndlng to that word " For each.repet,ltlon of -that word, a-

'

»
Lot
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model to JOF tasks .

. . - . . : . . ) . .
1 B L - - . f w N
. . . . N . » PN ’ 3-
. . . s . . . N .

A

' new llst marker 1s attaﬁed to- the nod’e. This model can be . - |

. o~

: “‘used to account for judgments of frequency (JOF) “Subject's‘

requrred to make such judgments can count the number of- ln.st

markers attached to the memory node in: questlon. - Subjects

v

will, of cours’é make errors in both, the attachment and

retrleval of llst markers but Anderson and Bower nonethele'ss .

predrct a linear relatmonshlp betWEen judged ‘and actual ¢

frequency Underwood Z:meerman, and Freund (1971) found

a relatlonshlp between actual and Judged frequency th.ch was

approx:.mately llnear and tﬁl,s has been crted by Anderson

,ami/Bower as evrdence 1n support of th‘e appllcatlon of thelr'

AR In/a recent review of the freguency Judgment llter-

ature, Howell (1973a) mentlons two nore - poss:.ble hypotheses

>---regard1ng the representatlon of event frequency in memory

One is the v1ew that both trace strength and number 'of traces

: accumulate concurrently, an rdea whrch he calls the multlple-

L Y

<

process hypd\thesrs., The strength of a. memory trace fr a .

word may be elated “to-the frequency of ‘that word in’ the
- subject®s linguistic ‘experience,while the number of ‘\tr.'a‘ces a

may :be related to the frequency 'of occurrexﬁ:e in.,t'he --.éxp'éri—

) mental~situation. A varJ.ation of ‘this gypothes:Ls is that of '

\ Underwood (l969a) who suggested that srtuatlonal frequency

1s one of several attrlbutes of memory- Underwood does not
present a clear view of his concept of trace strength but e
1mp11es that 1lt is the sum of the values of the stored
attrlbutes ST o .‘3: ’ PR \‘."

e
-
¢



l'.ztlnuous judgment parad1gm where Begg and Rowefjl972) and

e 4
. | <

The other pos51b111ty put forward by Howell is: that

1

the subjects\merely count the number of occurrences of each‘

v

.1tem in the Study-list. ) ThlS _seems to be done in a con- v

Begg (1974) found that the méd1an Judgments made by subjects

o

:were nearly perfect One mlght also expect the use of a‘g'
.countlng.procedure mhen‘the subjects in a termlnal,judgment":f(‘
‘task,are'led~to expect a JOF test..'ﬁOWeuer; such doesunot'
iseem to be the case. Begg (1954)~gave‘some-suhjects a‘term;‘
{.1nal JOF test follow1ng a. contlnuous test whlle other subjects f
Ahad only -an expected termlnal test. If these”%o groups used

h251m11ar strategles, one would e&pect 51m11ar results on the

;termlnal tests._ The results showed that those subjects who 4,hzttl

4

. X
closely to the actual frequenc1es of occurrence : than d

'subjects glven only the term1na1 test suggestlng that the

had the 1n1t1a1 contlnuous test judged consrderably moK% ~ ‘,'~ B
the

"‘~. EI

' latter ‘wexe" not us1ng a. countlng strategy ﬂAISO'Howellc
. (1973b) found that ]udgments of frequency were not affected &
fwhen the‘subjects were told to expect a recall task as'Bpposed

.to a JOF. task\\qyen for a llst contalnlng only ten dlfferent B ¢

“words. This 1ndependenCe of set is a further 1nd1catlon that L )

-countlng is not a. p;eValent strategy 1n term1na1 JOF tests,

~

l whether these are expected or not
‘of the four hypotheses mentloned most ev1dence ,\uQﬁiﬁf"'wT:

. 3
favours elther the multlple trace or multlple—process v1ew

-

k . »
However, ‘none of - them accounts, W1thout some modlflcatlon,

for a major emp1r1cal po1nt made by Begg (1974), namely that T B

- »
s 4
.
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-_underestlmated o - - ~

a comparlson of. several studles shdws an 1nterest1ng phen-‘

\
M

' omenon between presented and Judged frequeqpy such, that

——n

a

fthose 1tems occurrlng few“tlmes are overestlmated whlle Vo

those occurrlng relatlvely often .are underestlmated Which,mh

. 1tems are overestlmated and whlch are underestlmated depends,

not.upon thelm.absolute frequency of occurrencé?ln.the study

llst ‘but upon thelr relative frequéncy of occurrence. Begg
a

at

suggests a sort of regre551on-to the mean hypothe51s to

account £ ~for thls flndlng. ~He states that subjects in a

termlnal task form a not;on of the overall mean frequency

of the experlméhtal,words. .The frequenc&eslof 1nd1V1dual

3

words are thenljudged on the basis of thfs nqtion, i.e. the

4o :
» . 'S
.

suhiécts assess tbhe frequency of each word on the basis of

its judged deviation from the overall mean. ‘The deviationsum

. o.

are judged conservatlvely, however, such that those words

occurrlng 1ess than the mean number of tlmes are overestlmated

h-whlle those occurrlng more than the mean number of tlmes are

Al +

~ . - . A
., a

te

N ' o, B ' .-
o There 1§’some evidence for this view."Begg (1974)

o

gfound eyldence that subjects do form overall mean judgMents
-J'/ .
.that are close to the true overall meah.h Furthermore, on a

. termlnal JOF test there was clear overestlmatlon of those

N LN

words appearlng relatlvely few tlmes and clear underest1mat10n~
%

-;of those words appearing relatlvely often. In‘addltlon,'

Underwood et al$>(197L) found that over a perlod of a: week

-subjec s retahp an accurate judgment of the overall mean but

° ..

the megh judgments of words occurrlng at dlfferent frequenc1es .



‘tapproach closer to that mean durlng the period.

‘1ntent;ona1‘1earn1ng. Rowe‘and'Rose-(1974) conducted a -

'group.', .

e

N

o ')!

However, the "regre551on to ‘the mean" hypothe51s

may - haVe to be modlfled itself ‘or restricted to cases of

e

terminal JOF test for a list of words presented 2, 3, or 5
. . - T . N,

4 . . o

times at différent levels:of iag'under'threev}nstructional'_

‘conditions ‘(see Appehdix K} An 1ntentlonally 1nstructed
_group were told to remember how often each word appeared,

- a non- spec1f1cally instructed group were merely "told to- study

the words for a forthcomlng memory test, whlle an\inc1denta1

‘group were told to rate the words on a dlmen51on of "strength"'h'

t

The-data_for this experlment are shown in Flgure 4. The

incideutai group, which dié not expect the JOF test, gave

-

“the highest mean.judgments and furthermore overestimated

each level of frequencyﬁ The other'two groups did conform

generally to the overestlmatlon underestlmatlon pattern,

v -

although thelr overall mean judgments dlffered. The mean

1

for the lntentlonal group was almost exactly equal to the

v

true overall mean frequency while that for the non—speCLflc

groupvwas_significantIy lower than that for the intentional

6 -

{

*.

“ " On balance then it appears that the best current

model of the memorlal representation of event frequency in

a term1na1 paradlgm is one ofothe multlple trace or. multlple—'
process varlety, but w1th certa;n modlflcatlons required to

accqunt for the empirical relationship between actual and-

. judged frequencieSwof occurrehce;_ The nature of these

)



-
'

modifications will remain a—mysteryh however, until more
embirical détaﬂié forthcoming.‘ The resul£s~of Rowe and'Rose
(1974) show that - the regression“to the4me§n“ hypotﬂesis

may be restrlcted to 1ntentlona1 learnlng " But even'in
1nteﬁtlonal cases,,the eVLdence is based upon inter-

experlmental comparlsOns whereas a.real test *of the hypothe51s

[

requlres an 1ntra—exper1mental comparlson.

CY

As for 1nc1denta1 learnlng, we do not have even

_cross experlmental comparlsons since Rowe and Rose (1974)
‘were the first to use an 1nc1dental learning paradigm with .
" a JOF task. What this experiment did show is that judged

‘freduency‘depends upon pre-test task instructions. Whether

for an incidental task it alsb depends upon the ovéréll,mean

'presented frequency has jet to be tested. If such dependence

.

is not found, then two explanations may be necessary, one

for intentional and one for incidental learning. . In any -

-

event, the existing models will have to be modified.

'The Spacing Effect

The spacing effect refers to the increase in memory ’

pérfbrmance as the level .of légwor spacing:betweéh repetit- a

B

ions. of an item'increasesy It is an ubiguitous phenomenon,

being found not only in-JOF tasks (e.g. Hintzman, 1969) but
also in studies requiring paired-associate 1parning (Grgeno;’
1964), recognition (Hinthan & Blocgk, 3i970),'and free re—‘

call (Melton, 1970). The materials used have included non-

L)

" sense syllagies (Klntsch 1966}, words (Hlntzman, 1969b),.

$
sentences ‘(D' Agostlno & DeRemer, 1973), and plctures (Elntzman

& Rogers, 1973).° I .

\

A



Hintzman (1974) has presented‘a lucid review of

several hypotheses that have been proposed to explain the’

spacing effect. The hypotheses can be rougily divided into
R ) L & * ‘!".I- .

two categories,»those involving voluntary control processes

~and those involving involuntary processes. An example of

)

the former‘WOuld be the differential réhearsal hypothesis.

-

< . -
.This view states that memory performance. is better. at longer

lags because a word repeatéd with. several items 1nterven1ng

between the repetltrons ‘receives more rehearsals than one
. ' ' |

repeated Wlth few or-no 1nterven1ng items. Such~d1fferentia1

-rehearsal was found by Rundus (1971) who also showed that’

recab}?ﬁas p051t1ve1y correlated with rehearsal at least up

to a spac1ng of four 1tems. leferentlal rehearsal may be’

suff1c1ent to produce an incredse in memory’ performance over
lag but it certainly is not necessary. If it were, then the

subjects given intentional learning instructions in the afore-

-

mentioned study by Rowe and Rose (l974) would have shown a

larger effect of spacing than the incidental group. However,

\

as .Figure 4 shows, the reverse was the case.
]

o The explanatlon of the spac1ng efﬁéﬁt currently
favoured\by most lnvestlgators (although not by Hlntzman) 1%

the-variable endbding hypothe51s. Brlefly, it states that
the same gtimulus event can.be encoded by a'subject ln
different ways and that the probability 5@ encoding a repeated
item in different forms increase as the lag betWeen'repet-

itions increases. . Further, the more different forms 'of -
. ‘ , . bd

encoding that there are, the greater is the probability of

3



- retrieving at least one." Thls explalns why recall and re-

-cognition increase'with lncreases in 1ag: However, judg—

=t

ments of frequency also increase over lag " If the variable

'encodlng hypothe51s is correct the variable encodlng must

“‘also- 1ncrease the probablllty of retrleVLng all llSt markers,

since, this is the requirement of a JOF task. 'Thus this

hypothesis not only is an explanation of the lag effect but

also enables one to predict that variable encoding imposed

.o ‘.5 ' ‘_. . .
upan subjects ‘should lead to increased petformance in recall,
recognition, and more accurate judgments of frequency.

+ As Hintzman (1974) points out, one:of the difficulties.

© with the variable encoding hypothesis is its ambiguity. It

c¢an be (and has been@ taken at e1ther of two levels, semantlc

)
a

and non-semantic. When taken at the semantlc level, it

means that subjects have a tendency to encode the same word

-With different-meanings if there is a relatively long lag_. .

between repetltlons. Whlle there is some ‘evidence that
subjects do encode dlscretely presented words ln a semantlc
fashron (nght & Carter—Sobell, 1970), there lS no drrect
evidence that repéated words are encoded differentiaily at

relatively long lags. However, some investigators have

?
I

deliberately manipulated the semantic context 'of the experi—

(4

. mental words by presentlng them.in phrases durlng the study

trlal. If the variable encoding ypothe81s is correct at

the semantic level, then forcing the.subjects. to encode the

_experimentai,words dr;ferentiaily by presenting-repetitions

of the words in différent semantic contexts should eliminate:



lo.

: the. lag effect’ and 1ncrease the overall level of penformance.
d.Thls has been done in sevqul experlments 1nvolv1ng recall

: but the results have not been consfstent and ln some in-
_stances have depended upon the presence or absence of- cuesﬁ, -
.on the recall trial (e.g. Madigan, 1969)."0ne experlment
which did eliminate the lag:@ffectsin“a differential encoding
paradlgm and increased the’ probabllrty of recall dramatlcally
was that of Gartman and Johnson (1972) Howeyer, “this study
1s unusual, not only for the large effect found.With differ-
‘entlal encodlng, but also for 1ts procedure whlch employed
relatlvely few experlmental items whose semantldbcontexts
“were set by the items precedlng them in the list and not by’
phrasesf In a JOF parad;gm,.Rowe (1973a{b) employed homonyms:-
‘in repeated‘phrases and:different—meanlng Phrases. -Slnce- |
lag was randomised in these studles, they she no llght on

the ipaCLng effect but Rowe dld flnd a decrease in mean JOF

with dlfferent—meanlng ‘items relative .to same-meaning onesa, °
- 4 ) £} "
: . . )

'mhich is.contrary to the prediction based upon the differf.i
ential encOding hypothesis. L | |
| Taken on ‘a non-semantic lével,’Variable encoding .
can he depicted by the model of AndérSon and Bower (lQlZl.
They conceive of a list marker as a.bundlé of/contextual cues
:'whlch accompany the presentation of a wordl(lncludlng one
‘which states that the word is’'a member of the set of words
deflnf//ﬂthe llst) ':When the,repetltlons of a woxrd are
,4'success;ve or nearly so, then the contextual cues in'the

succeeding 1ist markers are very Similar such that the list

-y



~11, .
) & e " A:u ) - ) . A
-markers overlap ThlS is schematlzed in Flgure l(a) .
. H v (
and in such 51tuatlons lt would be difficult to dlscrlmlnate
-’ I

all llSt markers. .Hence the judgments of-frequency at short

- lags would be low. With' longer lags between repetitions, ' - : .
. ‘ PR . ’ ! . ’

:the contextual cues%accompanYing each presentation would

<

have'less overlap,'thus producing more discriminable list
marhers;' ThlS 51tuatlon is schematlzed in Figure l(b) As

- p01nted out by Hlntzman (l974;,«one of the problems with
the varlable encodlng hypothe31s at the non semantlc level - '"lé- !
is that the characterlstlcs of the cues have yet to be |

:‘establlshed . They’ do- hot 1nclude.d1fferences in modallty~' : s
,S1nce such’dlfferenCes do not - attenuate the lag effect |
4H1ntzman,.Block, & . Summers, 1973) The results of Gartman lg,isj,

';.and Johnson (1973) mlght lead one to suspect that llst con--

text 1s-a contrlbutlng factor. Hantzman (1974) reports a
hitherto unpublishedﬁstudy‘ln whlch the experlmentalfwordsl

. were repeated in the sameflist'conteit'in one condltion or

-~ in dirkerent contexts in anotHer condition and did flnd'a

‘.sllght but 51gn1f1cant effect of .context upon JOF However,.t

»'judgments were hlgher in the same context condltlon and thlS'

is contrary to the dlfferentlal encod1nthypothes1s (c.f.
_
R . i .‘ - . g—'

bRowe, 1973a,b).
The variable encoding hybothesis} at”least'at'the S S
semantic level, .is another membervof the class of explan-- -

ations oflthe lag effect involving voluhtary processes., An

LI 2

'example of an explanatlon 1nvolv1ng lnvoluntary processes is

the consolldatlon hypothe51s Wthh states that, lf a word
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. is repeated before %&ﬁgmemorial representation of its first
occurrence is consolidated 'then the memory of the first
occurrence is weak. Thus memory performance for events

repeated at .short lags is low because encodlng or storage

r

\ o

-of 1n1t1a1 presentatlons is poor. However, Hintzman et al \\

(1973) give evidence that - the locus of the lag effect 11es

not with the 1n1t1al presentatlons but w;th retrieval of

\

later ones.
",Although Hintzman and his co-workers found evidence
\ ) ) ) “ : . o .
» against the consolidation hypothesis, he does favour. an ex-

planation involving involuntary processes. His~view, which
he calls an habituation;hypothesis, is that when a stinulus
.event occurs, its memorlal representation'becomes habituated‘l
or adapted, i.es its threshold for'refactlvation‘is raised.
Recovery from thls:habltuatlon beglns as soon as ‘the stimulus,
ceases but it takes time. If a second presentatlon of the
‘gstimulusfevent occurs before recovery-ls,cogplete,-then
.encoding and suhseguent retention of that second presentationn

‘

'will be poor: . Hintzman expands this idea to state two im-

pliéations concerning the role‘of rehearsal First,~rehearsal. -

malntalns habltuatlon and‘hence enhances the lag effect.
Hlntzman concluded from a survey of several studles that the

lag effect generally occu?red when a repetlt;on came w1th1n

V.

15 seconds of the precedlng,presentatlcn of a word. However;

‘most of: these studies (including his own) used non-specific -
. . ’ i .
' instructions. Where spec1f1c 1nstructlons are usedw one

,would expect a spac1ng effect over- a longer tlme lnterval

o .
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o

because there should be more rehearsal. The second a
"coroliary" states that, when rehearsal does not. occur,. :
recovery should depend only upon tlme.

. The experlment by Rowe and Rose (1974) has 1mportant

7

bear kngs upon the habltuatlonlrypothe51s. A-glance at Flgure'

4 (Appendlx a) 'shows that the non-speC1ﬁﬁc group had a tend-
ency to produce peak judgments at a lag of four, Wthh in
that experiment occurred at a.tlme xnterval of 16 seconds

and cdrresponds\Well to hintzman's limit of 15 seconds for;
the spacing effect. The specific Qroup; who,might be;assumed
tq rehearse more than the‘non-specific.one, did showfa.pro—‘

longatlon of the lag effect,. at least for items presented flven

times. The fact that the 1nc1dental group showed a’ spa01ng

_ effect also supports the general view that this’effect is

due t0u1nvoluntary processzs. However, the flndlng that the

incidentai_group‘showed'th greatest and most prolonged effect_

. of spacing goes against the two implications of Hintzman's

hahituation hypothesis because,'according to ié,~the most
proldnged lag effect should have been shown by the group

b
whose 1nstructlons would induce the qreatest amount of re-

.hearsal. Instead it was shown. by the group whose instructions

shoula-have 1nduced-11ttle or ‘no rehearsal. _ Secondly, the
results for the 1nc1denta1 group show that, when rehearsal
does not occur, the 1ag effEct depends not only upon tlme‘
but also upon the level of presentatlon frequency.

To summarlze, the spacing effect is explalned by most

investigators as due to-dlfferentlal encoding at the semantlc

(



-«
~level. However, there are at present empirical findings -
ﬁhét,dre incénsistentZWith this  hypothesis. Hintzman (i974)j
argues that hypotheées_iﬂvolving ihvoluntary processes qééd'
éonéideration and he proposes that the s;acing effeét is dué
to adaptatioﬁ or habituation éf the memorial representation
of'a_QordﬂulTQe éxper@yeng by Rowe and Rose (1974) suppofts o
in principle £he view that the spacing effecéhis'ddg'£q o
vinvoluntary érocessés but it‘déés not'suppo;ﬁ\specifically.
thé‘habituation ﬁypothesis.

The Present Experiment .

The expefiment reported here extended the stﬁdy 5y -
.-waé and Rose (1574).by ékamining tbe.effects éé fieqpenéy
and'lag upon. judgments of frequency under three‘types of :
- incidéntai inétructions! deéigné@fﬁo'induce differéntaleveiéll'
.'of_p;ocessinguof‘the éresénted words. The concept of “level}
. oflprocessingﬁ s£ems from Craik and ﬂockﬁart (1972). They'. ’
-postuiate a“hierarchy.of proceésing étégesiinvolvéd-in the |
encdd;ng'of verbal.material; beginning with awarénesé-of
stimulation th;o@gh levels of perceptual analysis to‘whéF
has éféditionally been called short—term ﬁemory and long4téfm'
memory. The implicatijon is that the dépth of a leQel of
.‘pfocesging véfies diréctly witﬁ~the deéree 6f cognitiﬁe or .
sémantic analeié; Furthermore, memory trace pgr;iétenqe¥v
_~is'assumed_to be a positive fuﬁétion of depth Qflprocegéing.
Level of processihg was included ag a.va;i;ble in
thisnegperiment in orde} to éxamine iﬁs effect upbn-JOf.ih

'interaction with presenfed frequency and lag. ' One purpbse

. e . "
4. - » ' ' e
i B,

3
1
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. of. the ekperiment'is to corroborate the finding by:Rowéwand
. ’ N . . . PN . . r . )

.Rosé'(1974)”that certain‘ihcidental tasks lead to a pro—'
‘longatlon of the lag effect and to hlgh levels of memory

performance. As mentloned earller, the incidental group ‘in

that experlment had to rate each word for degree of "strength".

,To'carry out such a task, the subjects must consider.the

'connotatlve meanings of eacg word and hence semantic process-

ing is involved. If the levels of proce551ng v1ew is correct,

then.it‘seems that the 1nc1dental group processed the words

" seems that the lag effect is enhanced, not hecessarily_by

-rehearsal but by deeper proce551ng.

to a deeper sehlantic level than the %wo lntentional.groups,
since they'produced theigreater ﬁudgments. Furthermore,'it

W

The present experiment attempts a dlrect test of this
Ahypothe31s by u51ng three 1ncrdental-tasks; This was con-
sidered . to be an important modificationiof the earlier ex-

periment from the conceptual v1ewpomnt of level of proce531ng

IS

" because there is more experimental control with 1nc1dental

learning'than with intentional'learning.'”One group (the

: levaluatlon group) was asked to evaluate each word in the list .

~.for 1ts 1mplled “goodness" a sec0nd group (the rhyming group)

. was ‘asked ‘to find a rhyme for each eXperlmental word, while

the remalnlng group (the codlng group) had to code each word -

arlthmetlcally accordlng to values arbltrarlly assrgned to

'VOwels by the experlmenter.' Slnce the evaluatlon of goodnessW

and the, evaluatlon of "strength" are 51m11ar semantlc tasks,

1t was predlcted that tﬂe JOF -results for the evaluation group
. .(1 B .
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here would be very 51milar to those for the ihCidental group ‘

of Rowe and Rose (1974y). B :;. -,;" o - \

If frequency judgments are affected b& the“level of

<

proceSSing, the coding group should- produce lower Judgments

than the evaluation*group Rowe (1974) has recently suggested ’

~that frequency judgments decrease- w1th a non semantic as

“compared to a semantic level of proceSSing and the same

,result was expected here.u The rhyming group, whose level of
processing is‘assumed to be intermediate between the other

two, should produce .frequency judgments of an 1ntermediate

(? -, = .o . : 1
value, o S T . ) :
e ! ‘ . Lo A .
As already stated‘-the judgments for the evaluation

group should conform closely ‘to those for the inc1dental .
‘group:of Rowe and’ Rose (1974); They should then show a large
'effect of spacingi If the assumption;concerning.the depth
of processing of'the rhyming tash.is.correct and if‘the.lag<
effect is in fact enhanced by deeper proce551ng, then we

should expect the evaluation group -to exhibit the greatest
'E A

effect of spaCLng with the coding group shoWinq the. least

.1 K .
s N . .

effect and the rhyming group 1n bétween. I 1‘ »._f.?

i

.. oo s

METHOD =~ . i T

" Materials and Design- ‘ a T I o - -

®
T

The items used in this experiment Were common words

(frequency A or AA from the word: cqunt of Thorndike ~and Lorge,

~1944) of one or two syllables~and.five.or Six«letters each.

The_experimental words appeared in the preséntaticn list
= .::\A- T o R - ' - '

N -

' . . . . v . . o
. . . Co o] . .
. < . N N . N .

. ' ' & -
. . . ,
. . . .
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with a‘frequency (F) of two, three or flve. The . lag-(L)
: )
between repetltlons was var1ed orthogonally w1th F and had

six lewelsr ) Lq 2, 4,~8, and’ 16 Thi's yielded a'factorlal'

de51gn of 18 FxL cells. Flve different words were allotted i e
e

‘ to each cell w1th no word appearlng in more than one cell

>

The words were typed slngly in lower qase ‘on three'x
‘five 1nch whlte cards. The . pack of cards was d1v1ded lnto

‘qu1nt11es and in general one word from each cell together

-

with its repetltlons, was all cat@d to each qulntlle. (Thls

L3 .1

procedure broke down only for words repeated flve times w1thw , L.

- “ .

a lag of 16, whnch have a range of 65 1tems, wheréas a»qulnt—

:1le contalned approx1mately'64 p051tlons. Only one of the

4

flve occurrences of a word 1n thlS cell occurred out51de the N

? allotted qulntlle ) Bes1des the 9 experlmental words, there N

w’?h .

N R

’were 27 addltlonal words whlch appeared once only. Thesé LT

-items-sérved as "fillers™ to create the proper degree of
spac1ng between repetltlons and also occupled the First. fopr
?a?d last four posrtlons 1n the pack as arcontrol for prlmacy
and” recehcy effects.’ - ‘ “ e e

. .o . . K " ' e "..'_. .. ' . ! . . . ’ )
The, K words were assiyned a position within the first
: -

bqhihtile quasi—randomly; The numbers l to 18 were alloqated

13 e

randomly as labels to the 18 FxL cells and then these num%srs 5’ ”T;

v o

were agaln randomlzed to determlne the order 1n whlch the

v’ o AN ¢
.,_.

cel condltlons would appear in the pack However, the
i <Q

.resultlng order was only qua51—random because an effort was . . u.

made to fit those 1tems hav1ng short lags between the repet-lh’,
. = A‘ v D "
‘ 1trons of those 1tems haV1ng long lags. Once the flrst wonds- .

&
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‘of the - 51x levels of L.

-.the sets ‘of f1Ve words from one FxL cell to another.

',structed.'

‘-

~allocated “to each FxL cell had been a551gned p051tlQnS 1n

v

-tlmes untll all f1ve words 1n each cell had been a551gned

.Q . -

“ 4

W1th experlmental words and SO some "blank" p091tlons remalned

H

Nlneteen 51ngle words were a551gned to these p051tlons. ,~'

B In order to counterbalance any effects on lag attri

-

+

qﬂEBle to 1nd1V1dual words, every word appeared once at eac

.

Thls nece551tated the constructlon

of 51x~d¢fferent packs of cards

been constructedn the remalnlng packs were’ made from it by

. Once the flrst pack had

Slnce

E

there were'three levels of F,vany 1nteractlon between present—

c

atlon frequency -and 1nd1V1dual words Was controlled by

- -

'{each'level of B, For 1nstance, the five words. appearlng ln

e

pack l-at F—2, L 0, appeared in packs 2 to 6 at the follow1ng‘

E levels respectlvely.<F~3L L=1; F=5, L—z- F=2; L=4; P= 3, L=8;

L—16; Thus the posmtlons occupled by - each FxL cell

'(and by the f;llers) were flxed once the flrst pack was con

a-~ e

-~

words: occuPY1ng each cell. T .P- ' "

A ]
f

Subjects (Ss)

In g@%al 146 Ss{ all of whom were undergraduates

'at Memorlal Unrver51ty ané’pald $2 00 for thelr part1c1pat1

19,

o the pack the randomlzed order was gone through “four more"

In Splte of the modlflcatlon of the randomlzlng procedure,j“'

rg was:. ‘not p0551ble to flll every space between the repetltlons

b_

S

h

'keeplg% the p051tlons of the flllers constant whlle rotatlng

”rotatlng,rn‘such a mannér thdt each-word appeared twice. at .

r

What,varled from. pack to pack was “the set of flve;f

on

o



in. the experlment, were tested . Two of these were dlscarded

for falllng to obey 1nstructlons, so the data for 144 Ss. -.
e ’ .. ) A Y t s . N . .
.are reported, , . L S S
Procedure

’ Equal numbers of Ss were allocated to each of three

o groupsm the evaluatlon group, the codlng group, or the rhymlng

group.’ -As’was mentloned prev1ously,.the Ss in the.flﬂst group

. > .
-were told to.rate each word- for -its connotative "goodness"

e u* " '. on a seven-point scale, while’those insthe rhyming grqué had

n

.Iig find.a rhyme fbr eaoh-word The Ss in the codlng group
had

to add up for each word the arbltrarlly ass;gned arlth—

»

'~,‘met1cal ‘values .of the,vowels.'~These values were: a=l=u,-e=2=o,.
i=3. ‘The Ss were told that some words :wol1ld be repeated in

the pack and they were given examples of their 1nc1denta1
tasks, but they were notﬁtold about the term1nal JOF te%t.

The.gull 1nstruct10ns glven to each group are shown 1n'

v

Append1X"B.

' The Ss were tested 1n sub—groups of four to six w1th

- - 7
successrve sub—groups being a551gned to tasks in ‘'such a

manner that the number tested under one condltlon at no,

tlme exceeded,the number tested under any other condltlon

_—~

by more than six. ‘éight Ss in each of the three groups were
: assfdned to each pack of cards. hfter they had read the
. 1nstruct10ns prov1ded on a separate sheet for each S, ‘they
were allowed to ask questlons and were glven a few practlce
.ltems to ?rocess accondlng to thelr 1nc1dEntal task in tlme .

to an eleéctronic metronome which sounded once every four
' . % T
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seconds.‘ 1f there were no further questions, the Ss went .’

through the pack of cards in time to*the metronome. . The
A

Ss recorded their responses 1n wr1t1ng on ‘a response sheet.
In‘order to counterbalance ani,interaction of drder of.

occurrence within a- pack with-individual mords, half oﬁ the .

Ss -in each group went through their packs in reverse order.

. After the Ss had'gone thfough the pach of cards,

,‘“they were glven a llst of 90 experxmental words with 30 new.,
fﬁf\words placed randomly among them.. The 120 test words

appeared in.%4”sets of five, formed 1nto four columns_of;

®

osix sets each on a single page. The gslwefelaskEd to judge

.how .often each word appeared in their pack of cards. .The

test was unpaced.. In a previous, unpubllshed study (Rose,

i973f, lt ‘was found that the numbet of false alarms, i.e.

!

the number of new words glven non-zero judgments in a JOF

test, inEreased.as Ss went through the test. In order‘to

»

' control this type of response bias, half of the Ss went

through the test in reverse order.  The order of answkrimg
the test varied orthogonally with the diréction of going

through the paok of cards. The entire experimeqt took

épgroximately'40,minutes.

"L I
9 > RESULTS

.Judgments of Frequency . ' : e

The means for each\group (G)xeL cell are given 'in

Table 1" and are deplcted graphlcally in Flgure 2 A three-

‘way analysis of variance was performed on thehdata, the

Ky
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TRBLE 1 - |
' Méan Jﬁdgments of Fie‘quency;by G:;oﬁf)s
o S , . 1AG
FREQUENCY'® ~ - : : .
| S0 1.2 4 8 16 - X
CODING '
2 242 2.54 2.69 2.73 . 2.52 2.55 2,57
"+ 3 3,30 3,20 3.00 3.09 2.88 - 3.20. 3.1l
5 .28 3.71° 3.44 3.52° 3,49 3.64 3.51
‘¥ 3.01 3.15 © 3.04 .3.12 -2.96 3.137..3,07 -
|  RHYMING
2 2:29 2.83 .2.89 3.13 3,20 .3.26 2.93
"3 3,29  3.48 3.77 . 4.21 4.20 - 4.64 - 3.93
5 3.66 4.66 . 4.73 4.96 5.34  6.05. 4.9l
'K 3.09 3.66° 3.80 4.10. 4.25 .4.65 - 3.93
EVALUATION .
‘2 2.66  3.37 . 3.68 -3.43 3.59 3.68 3.40 °
3 ' .3.28  3.58  4.07 4.27. 3.97 4.43 -3.93
5 3.84 ,4.79° 4.72 5.18 5.71 6.12) 5.06
X . .3.26 -3.91 4.16. 4.29°  4.42° -4.74 - .4.13
X 3.12.  3.57  3.66 3.84 3.88 -4.18-. 3.71
3 ?
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Flgure 2: Mean judgments of frequency for each

.. group-as a functlon of lag and presented
frequency : .
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' frequency and lag, were also 51gn1f1cant (p< Qo1) w1th

| summary of which appears in Table 2. There was a main effect

of groups, F(2 141) = 6. 41 (ps dl) ‘The other two factors,

F(2,282) = 253 and F (5, 705) = 35.0urespect1vely. A compan-—

ison of ind1v1dual group ‘means by the NeWmaaneuls test’_

, showed that the evaluation and rhymlng groups did not differ

'gnlflcantly but’ both of these showed SLgnlflcantly higher
ents than the codlng group (p< OlL All three 1evels.
of'frequency dlffered 51gn1f1cantly among themselves (p<.01).
| All of'the.double interactions were significant .
(p<.001). for the GxF interaction,'f(4 282) = lé,l: for
GxL, F (10, 705) = 8. 34; ‘for FXL, F(10,1410) = 4.94. " only the
triple 1nteract10n was not 51gn1f1cant. The GxF 1nteract10n
reflects the tendency for the codlng grOup ‘to show’relatlvely
small increases in JOF as actual frequency of occurrence
increases. The GxL interaction 51m11ar1y appears to reflect

the relatively small effect of lag on JOF'for.thé coding

éroup while the FxL interaction reflects an overall tendency

Ifor'thellag effect to increase with higher'ievels of F.

«The.second of these tendencies‘was_checked by'analyz-

ing the, results for each instruction group with separate

two-way analyses of wvariance. For the_coding group, only

fréquency.showed.a siénificant effect, F(2,94) = 36.5 (p<.001).

The F~ratio for the-variable'Of lag ' was less than'one., For

« the rhyming group, both frequency, F(2 94) = 110, and lag,

F(5,235).= 19 95, were 51gn1f1cant (p<. 001) but the inter-

action was not. A Newman- Keuls test was applled to the

24.
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Summary of Analysis—of~Variphce'of JOF Results

- TABLE 2 .

LI

© Source

4af |

MS"

Between éubjéété

Instructional group (G). ~ 2

gs.witbin groups (S)

Presentation frequency (F) 2

‘G x F°

F xS

 'La9:(L)

G x L

Within Suybjects ; - -

141,

.4 . 282

' 10

705
10

20

1410

 6875.96
. 1073.43

- 12614.1
" 603.03
49.82

- 1361.08

37.77

© 163.58

34.14

33.12

" 314.85

% R -

e ey
N oy

- g "
o

36.04%**

25 .7

6.41* .. O
y oo Yo s

8.34%%

C4.94%%

. 1.03 .

.

l’l:
L



.dlfferences among non-zero levels of lag (e g Underwood

individual means for lag collapsed across fregpency. This
was done because some inveStigators have found n0'significant:

’
-

ations™ (lag = zero) and "dlstrlbuted presentatlons ‘{lag .

-greater than 7éro). The test showed that the JOF at lag.=

0
!
K was significantly below all others“(p<.01) while at lag = f&l

it was 51gn1f1cantly above all others (p< 05).

For the evaluatlon gﬁbup all factors were s1gn1f1cant

and,_51nce the FxXL interaction was 31gn1f1cant F(lO 470)

, 6.4Q,(p<.001), one—way analyses were carried’ out for each

level of frequency. Each level showed - a siénificant effect

of lag with p<.00l. At F = 2, F(5,235) = 9.37; at F = 3,

F(5,235) = 11.7; at F = 5, F(5,235) = 28.4. Newman-Keuls

‘bomparisons of indiﬁidual’means showed that at'F.=‘2, the

. mean judgment at lag = 0 was 51gn1f1cantly below all others

(p<p01)' At F = 3, the mean JOF's at 1ag .0 and lag =1

'were 51gn1f¢cantly below all others (p< Ol), whlle at F- 5}

‘the mean JOF at lag = 0 was SLgnlflcantly below all others ;

.(p< 0l1) and those at lag = 8 and lag = 16 were 51gn1flcantly A

-

above all others (p<.01) .

’

In summary then, Wé find that the type of incidental
. . . . LY ‘ ‘
. .. - - . o y .
task does affect the performance on a terminal JOF test,

although the.mean-frequenby judgments“for the rhyming group

v were higher than‘expected. The type of 1nc1denta1 task’ also.‘

‘1nteracted w1th frequency and with lag ' The codlng group

showed no 51gn1f1cant lag effect whlle, in terms of range of

; 1969b) and have merely dlStlngUlShEd between massed present- -

L
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JOF over the six levels of spac.mg, the evaluat:.on group

.showed’ the greatest effect It was also found that the 'lag

effect 1nteracted w1th the 1eve1 of actual frequency, bemg

.greatest at F =5, although thls was srgnlflcant only in.

" the case of the ev'aluation group. Finding 51gn1f1cant effects

.0of lag among non-zero levels of lag for the rhyming group in

v

general and for the evaluatlon group at F = 5 was. 1mportant'
in corroboratlng the concept of spacing effect per se, as
opposed to a mere dlstlnctlon between massed and dlstrlbuted.%
presentatlons.‘ Flnally, the results for the evaluatlon group
were very 51m11ar to those for the 1nc1dencal group of Rowe -
and Rose (1974), as predlcted In fact the rank correlatlon
between the cell means of the two groups was + 98 (p<. 001)

!
Recogn1 t:Lon Measure =

'
i

Measures,‘of recognition of the "‘yes—no" variety. can
- ’ -~ ‘ ) ; - _ : "
easily be derived from JOF results. Any experimental word

glven a non-zero Judgment has obv1ously been correctly recog-'

nized as hav:rng occurred in the pack and can be designated

\
-a hit, Conversely, any experlmental word ,judged as occurring

- zero times constitutes-a miss while'a new word on the test

given a nor-zero judgmen't is a false alarm.

e .o~
It 1s 1ntu1t1vely re}asonable to expect measures of

recognltlon and judgments of frequency to be pos:.tlvely related
and indeed there is- ev1dence for this (e. 9. Hlntzman & Block,
1970) However,élch does not have. to be the case. It is

p0551ble for a group of Ss to "miss" a large number of’ words

and at the same tJ.me exaggerate the judged frequency of thel.r



. alarms) with G being the,main factor. The reason for col- -

Yy
¢

hltS such that the mean JOF is reasonably abcﬁrate. To check

thls p0551b111ty, heasures of recognltlon perfo!mance and

accuracy were taken and analysed.

K

One-way analyses of variance.were carried out for

‘misses, false alarms, and combined -errors (i.e. .misses + false

lapsing across lag and frequency levels to do only a one-way
analysis is because false alarms (and hence combined errors)

cannot be ascribed to FxL cells.as can misses. The mean

recognition errors and the F-ratios for each'analysis are

shown in Tablé'B. The three groups were mutually separable
only . for comblned errors, F(2,94) = 101 (p<.001). An analysis

of individual means by the Newman—Keuls test showed that the

. evaluation group made signiﬁicantly'fewer errgrs than the

rhyming group which in turn made significantly feuer errors

than the coding group- (p<.0l1). In the analy51s 9£<$1sses,

F(2,94) = 31 05 (p<.001) w1th the evaluation group making " -

fewer errors than the other two-groups (p<.Ol) which did not

differ from.each other., In the analy51s .of false alarms, .

» »

F(2 ,94) = 79 8 (p< 001) with the codlng group making 51gn1f-

‘icantly more false alarms than the other two-groups (p<.01)

whioh.did not differ significantly from each other;

The number of hits for each GxFxL cell were tallled.
but were not analyzed because the evaluatlon group had such
a h}gh performance (nearly perfect in some cells) that they

did not generally discriminate among the three levels of

.frequency and so produced a hceiling“ effect. A test of the .

. g , . - \

28,



TABLE. 3
‘Mean Recognition Errors by Groups and’ Summary qf"Ané‘lyées

of Variance

el - ’ ' .‘ - ‘ R . . - . : ’ ’ " .
~ - (a) Mean combined recognition errors (misses + false alarms)

Group Mean . 'Analysis of Variance Summa‘ry—\
.Evaluation 8.58 - source’ af MS F
Coding 36.21 . Group (6) 2, 9162  *101*:
Rhyming’" 21,88 . Subjects (S) 94 . 90.5

< . ’

"

(b) Mean recognition misses

h C

M ' Mean | . Ar;a];x’sis-' of Vaxf'iance Sum'mary -
Evdl'l;étim - 3._54-' " source - . 'df' us B F
v _goding. ) 19.85 6 . 2 3534 311w
‘ Rhyming 16.3L- s . _ - 94 114 7 -
B (c) Mean recognition‘ f.alse alarms
Group \' . Mean "BAnalysis of Var-iance Summary - )
Evaluation 504 _ - Source L df  Ms . F
" Coding 16,35 0 6.0 ' 2 1958 79.8%
mum%pg 5.56 . - ‘g4 .24;5~' o
| | . -, _ - ‘ _
& *p<iool o S (-
— ‘}J J
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homogenelty of varlance among ‘the- 54 cells showed that F ax

exceeded 70 whlch 1s far above the critical value of

approxlmately 3.5 at the l% level of 51gn1f1cance. In

o

general the codlng and rhymlng groups showed intreased per— |
_formarice with an increase in presentatlon frequency and the
rhymlng group showed an’ effect of lag. The 51m11ar1ty between
- recognltlon and JOF performances Was substantlated by a cor—

| relatlon of +.49 between the number of h.‘LtS per cell and. the
mean ]udgment of frequency for that cellL

In summary then, we flnd that the recognltlon per-

fqma'nce of - the groups ‘is close to _t-hat found in the JOF 1w

data.. One cannot attribute thJe results'.of the evaluation

e g:roup to a'recogn-nition- response bias ‘since they showed the .

©

fewest errors as well as the most hits. Since Ehe rhyming
° J

{
group made sxgnlflcantly more errors than the evaluat:Lon group

[

but were-not 51gn1ficantly below them in+mean Judgments, 1t.

seems that they exaggerated thelr judgments of those wo.nds

correctly recogn:.zed. ThlS poss:.b:.l:.ty was- mvesktlgated J.n
, the‘ next section. P , o e . ) .

Measures of Accuracy o : ~ coo .

Y

The ~accuracy/

tak'en tod be its absolute dlfference from the actual frequency

of ‘each Judgment made -by each s was

-
-

of occurrence for -that word.h' The mean dev1at10ns are given "
in Table {4 ‘and.are'depicted graphlcally for each separate-‘
level of frequency in Flgure 3. A three—way analysrs of"

variance was carrled out on these and is sununarlzed in Table

5. Group was a ‘SLgnlflcantlfactor ‘with F(2,14l) = 4.2.7
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TABLE 4 - ..o . W
Mean Deviatidns from Tru,e',}?‘requenéies by .Levels of'- Pre_sentéti‘on L

~ Freqlency

" o, . . . !
y LAG- .
" GROUP . 0 1 T2 4l 8- .16 X
- x o ' ’ . “ . w ] -

- . F‘=.2'\.

Evaluation. 1.43 . 1.76-- 1,95~ 1.84  1.84° 1.99°- 1.80
" coding’ 1.88, © 1.80 1.99 - 1,98  1.76 1.78 = 1.86

© Rhyming = * 1.90; 1.96 - 2,08  2.25  2.19° 2.25 - 2.11

X, ¢ 1.74 1.84 , 2,05 2.02 - -1.93  3.00  1.93

- L
LY A

. Evaluation. 1.64 - 1i62  1.73 .,1,69. ‘1.78 1.96 1.74
Cod ifg ©2.23 % 2/23, . ,2.12 2.20 © 2.03 2.15 | 2.16

.. Rhyming - -~ 2.42 ' 2.08 2,27 2.57 2,46 2.71 ' 2.41.-

S . 2,10 'l.ﬂ%j 2,03  "2.15 - 2.10 - 2.28 - 2,11

a‘l «© '. . '&H .
' Evaluation 2.42 2,10 - 2.03%72.10 - 2:16 . 2.11
"2,93 .

L
e

1.86
" Coding . " 2.92 . g.al 3.12 7 2:92  2.87 . 2.90
B s : 4 . . .

- ./Rhyming = = 2.82 = 2 86l

2:81 .2.56  2:58° 2.72  2.72

£
I\
~
. N
N
U
%)

2.68  2.51  2.51 2.59 - 2.59

X .7 2,18 2.11 2.257 .3.23  2.18 2.23. 2.2l
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' comparlsOns of the means showed that the mean dev1at10n

-~ ' -

¥ — T
' ’\a’" . ! ' ' ’ s

(f' -

. there were no differences’ between the rhymlng and coding

groups while the evaluatlon group had 51gn1f1cantly lower

-

34,

- (p<.025) .- Ind1v1dual comparlsons of the means showed that

dev1atlons than the other two (p< 01) Frequency was’ also

a s1gn1f1cant factor, F(2 282) 61 7 (p<r061)'-~Individual‘

>

97 s

1ncreased dlrectly W1th the .level of frequency w1th the three

\ . 2 .

'Lag was not a 51gn1f1cant factor nor were the GxL

nor GxeL 1nteractions. - However, the GxF interaction was

K significant, F(4,282) = 7.20 (p<.OOI).l'A glance at Figure

" being below the means,at lags 2,.4, and 16 (.05).. There'

.

-

-3 indicates that the root of this is the switc? in the rank

' e

order of the means for the. codlng and rhymlng groups as F
increases from three to five. . Two~-way analyees of the

devxatrons were-carried out for each level of frequency

L

_separately.ﬂ At F = 2, there were no differences among the

three groups, F(2 141) = 1;09, but at F = 3 there was a N

. means being 51gn1f1cant1y dlfferent from each other (p< 01).

51gn1ficant differenee, F(2 141) 4 94 (pé Ol) A Newman-

Keuls comparlson of the 1nd1v1dual means showed, that the -

dev1ay{on for the evaluation group was sxgniflcantiy lower

‘than’ that for the rhyming group (p<;01). At F = 5, waas a

significant factor, F(2,141) = 8.50 (p<.001) with’the eval-

uatlon group belng sxgnlflcantly lower than the ‘other two

groups (p< 01) whlch did not differ srgnlflcantly from each?

other. Only at .F = 2 was there a 51gn1f1cant lag effect,

- ,‘/

P 1

F(5,705) = 3.26. (p< 01) w1th the mean dev1at'on at lag = 0"

9
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were no 51gn1f1cant GXxL 1nteractlons and SO no one—way

nalyses were carrled out, - . | : : S

" - Finally, there was»a_significant FxL interaotdon.in

' the three-way analysis, F(10,1410) = 2.05 (p<.03). This re-

‘flects.the chatge in the mean deviation_at lag = 0, which is

: A . .
the lowest at F = 2 but increases as F increases to be the-
\ . , . , . .

highest lag mean at F =,5. ' )

In summary we see that the evaluatlon group produced

.bnot only the highest mean Judgments of frequency and the

hlghest _mean number of correct recognltlons but also the most

accurate judgments. The codlng and rhymlng groups were not

separable on deviatlons. However, it is Felt that this is

a

‘due to the naxrow range of levels of fféquendy'used. The v

coding group showed a tendency to be conservative in their

judgmenfg compared to the other two groups.‘ This is advant-—

uageous at low 1evels of frequency where the general tendency

(1n other experlments as well as thlS one) is to overestlmate.-
However, this is dlsadvantageous at hlgh levels of frequency

where the general tendency is- to underestimate anyway It
. NG .
seems reasonable to suggest that the relatlve p051t10ns of

the cod1ng and rhymlng groups for mean deviations at F ='5

would be ‘even more exaggerated at hlgher levels of frequency.
-4 e

- o DISCUSSION .

The experlment reported here leads to two 1mportant

v

' general conclus1ons, one of wh ch is that the judged frequency

of ‘occurrence of a‘word‘increases as the word is: processed~to
- Ry . . - . N ¢ .
¢ & ' .

i . . .
¥ o . ~
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deeper. levels. This follows from the finding that,’ as
©

predlcted, the codlng ‘group produced 51gn1f1cant1y lower
Judgments than the evaluation group.. The JOF measures by
'themselves could, of course, reflect no more than some tend- . .
ency to overeerimate inaccuretely However, ae we have'seen,
g\fhe evaluation group not only made the highest judgments but
were most accurate. Hence we are JuStlfled in concludlng
‘that the group which processed the words to the deepest
level showed the best memory performancef ‘
In this the results are in line with the work of
Jenkine and hie colleagﬁes (Jenkiné,.1974) ueinq free:recail
of highly"assoeiated words. They found that'incidentai tésks.'
‘requiring semantid proceesing produced greater recell than
thoee;requiring non¥semantid’proceseing. As Rowe and Rose
(1974)'£ouod.for.their incideﬁtal group, they discovered o
that semanrio orienting tasks serve as.well as or'betrer than

srrategies used by eubjeCtS who intend to -learn. Thus the °
. ‘ . . l_

.« experiment .reported here and ifslpre}iminary one support the -
= e i

conclusions of Jenkins that memory "is not an automatic

consequence’ of having intended to remember.... (nor) of having \

e

responded to events" but is a consequence of the kind of .
response that -has been made. | ’

'However; the resulte of the rhyming group. here do
.depart from those of Jenkins and his co-worker;, They found'
tﬁat a‘rhyming task is'do more-effeetiVe in prompting recall

.than are other non-semantic tasks, whefeas pere‘the mean JOF -

- of the rhyming group was not significantly below that of



1

the evaluation group. There are several p0551ble reasons

-

. for this discrepancy. One is that the Judgments of the

3

rhyming Qroup‘relative to those of-the evaluatlon group ere

~ the result of e.combination of fewer‘qorrect recognitions

on the_one hand and exaggeratedvjudgmente of the hits on the
other'hand.' The similarity of'the.mean iudgments of'the two
’ éroués maf have been somewhat fortuitous;therefotey and one.
n mey conclude that the rhyming task is in'fact~less effective
than the semantic task. A_second‘pqint to be made is that
the comparison.made by Jenkins between thyming-and other non=
. semantic. tasks is a cross experimental one. Johnston-and
Jenkins (1971) compared subjects given a rhyming task with
'subjects glven'a semantic task and.the latter showed‘clear
supetiority. Howevef, no egpetiment seeﬁs “to have included
"semantic, rhymind,‘and'othen non—semantio tasks togetHEr.

If th}s"uere'done: it night be,found thet rhgﬁing produced

results intermediate -between the semantic and other non-

t
«

.

semantic tasks.

As e\third reason. for the discrepancy, it.could be
‘atgued that the groups.in this'eXperiment were diffe:entialiy .
efficient in.carfying out . their incidental tasks and this-
" factor could have been confounded w1th the level of process—
ing.” Indeed, 1t was found that while. the evaluatlon group
omittedlon average less ‘than one item from the 327 words in
‘a pach, the coding gtoup omitted 5. S‘end the rhyminé gfoup

- -

omitted 82.4. These large dlfferenCes are a reflectlon of

the ch01ce of words used whlch came randomly from the
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Thorndike-Lorge'wotd count, Thus.they were not.chosen for

easerfhrhyﬁing.- If we'divide the 48 Ss in the thyming group
_into two sub-groups accordlng to whether thelr omissions in
the 1nc1denta1 task numbered above or below th%_medlan

(whlch was 87), we find that those Ss who had a hlgher _ -

. number of omissions also produced hlgher mean Judgments of

frequency. The mean JOF's for the two sub-groups-were 4.45

e

. and 3.40 respectively which differed significantly according

to the Mann-Whltney test (2=2.64, p<. 005) Hence the mean
JOF of the rhymlng group could have been inflated because
of relatlve fallure to carry out their 1nc1dental task and

this could'be 01ted.as a methodologlcal weakness of the

present experimént. Andther:set of words for which rhymes

. could be found easily might then induce judgments of fre-

guency sin a rhyming group which were significantly below

those for an evaluation group. Howevet, one can counterargue

that the main factor is not success in the task but processing
the .words to an approptiate leVel A subject asked to find
a rhyme for a word W1th1n four seconds should be attentlve

to the phonetlc qualltles of that word, whether he succeeds

At
-in the‘task or not. On'balance, though, it must be admitted

that no firm conclusion can be made concerning the leyel of

processing induced by:therrhjming task'in'thiS'experiment.

As predicted in the introduction, the judgments of

:frequency'for'the'evaluation‘group were very similar to those

for the incidental group in the prelimihary experiment by

Rowe and Rose (1974) . This then substantiates the-arQument.v

o



that Begg's "gegression to the mean" view may have to be

e

restrioted to intentional tasks. . The hypothesis cannot be
"%g- ruled out for 1nc1dental tasks;'however. It is possible

" that Ss in such condltlons form their judgments from theln
y

1

ovenzll mean JOF which 1s conSLderably higher than true’
4mean F. Some regre351on toward this mean could st111 produce

overestlmatlon of ‘all 1evels of F.

The second general conclusion from this experlment

is that the lag effect lS enhanced by. deeper proce551ng.

Th;s is seen 1n.the evaluatlon group who processed the
o | A K
spacing, especially at a’fiequency of five. The interesting

[y

*  finding here 1s that the codlng group showed no effect of

-ﬁcrds most deepiy'and;showed the most, prolonged effect of

lag at-all. . This is evidence that a lag effect will occur
.;only_when there is proce551ng beyohd the,supeffic1al level
used by the coding“group;' It the coding group carried‘out
their task:litetally, they ,did not’need even tc'look at the
- words ahd in this case.it would not:he‘eﬁrptising,to find "
© 'no cohéiStent spacing effect. However, the coding group
did show a significant increase in,judged'frequency as:
pfesentation increased ahd-this indicates that they did.
notice the werds .to an extent sufficient to affect theé JOF.
The depth of proce551ng requ1red for an effect Qf spactng
. seems to be greater than that requlred to make Judgments of
freguency. ’
One'ex?ianation of this finding ccddd be that the

_.evaluation of‘rhyming grbups‘deal with the words wholist-
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ically while the coding group prooeSSes merely parts of the

fwords, namely the vowels. This suggestiom waS'made to .

Jenklns after the early experlments by ‘him and his colleagues

- showed that semantic 1nc1dental tasks fed to better recall

than orthographlc tasks (see Jenkins,. 1974). His refutatlon
¥
of this argument was to show that a whOllStlc rhymlng task

also 1nduced a low-level of recall performance. . Qur results

.,indicate that a'rhYming task may not be the low-level process

4

which Johnston and Jenk{ms (lQ?i)-found it to be and so the

"part-whole" suggestion may have some validity. ‘However,

Cit is difficult to see how subjects who. only process parts

of words can discriminate the frequency:offoccurrence of -

' those words to a 51gn1f1cant extent. - e

A better explanatlon may be one Wthh refers agaln

" to the dlscrlmlnablllty of list markers. ‘It is probable

[

that the subjects in the coding group glanced at most, .if

" not all, of their words but that the wholistic.processing'

‘was so superficial that the list.markers attached to theHi

: . . %
corresponding memory nodes were weakly discriminable. This

could occur becghse, with less proce551ng of the words whol-

.1st1cally by the codlng group, fewer contextual cues would
'be 1ncluded in each llst marker (in comparlson to the other

two groups) . The fewer the contextual cues, the less is the

/

'probability-that one list/parker f£an be” distinguished from

another. In other words|a situation'like that;gepibted in-
Figure 1(a) would hold for any lag“betﬁeén repetitions and -
-, .

spacing would. have ho~sié ificant effeCt.T_If.this explanation- -

..
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. holds, then there must be some other dimension such as
strength by which judgments of frequency are made and to
which the -coding group add a signlficant (albeit relatively
. snall) incremenf each time they prdcess é"w@fE..“. . )
’ Aside from the two general eonclusions, the experi:-
,ment reported here-has implications for eX1st1ng hypotheses.
Mentlon has already been made “of the resﬁrlctlons it places
upon Begg s "regress1on to the mean™ hypotheSLS Concernlng
‘the memorial representation of event frequency. The cor-
roboration of the predlctlon that the results for the evalh
atlon group here would be similar to those for the incidental
group of Rowe and Rose (1974) adds weight to the arqgument
agalnst Hintzman's ‘habituation hypothe51s. Whlle the flnd-
ing of a pronounced lag effect with incidental learnlng fits
in with the general_v1ew that voluntary control processes

?
are not involved, it does not support the‘tWo‘corollaries to

Hintzman's hypothesis. The two expEriments show that the

spacxng effect in non-rehearsal 51tuatlons is not llmlted by

s

LS

time and the effect is not prolonged in ‘a rehearsal 51tuatlon
relatlve to a non—rehearsal.onec "The experlment also prp—
vides clear evidence of a spacing effect extending beyond a -’
lag of zero. Some investigators-have argued for a dis-- A
tlnctlon between the "lag effect" agd the "massed—versus—'
distributed practlce effect” (c.f. Hlntzman, 1974, pages 79 80)

but the results here v1ndlcate those who believe that it is

more parsmmonlous to comblne.tpe'two‘phenomena.

[ S

v . . o ' . :
. - - e .- R S . o
- . ® :
. . . . - .
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Finally there are empirical implications made_hyA
-this experiment and the préliminary'one upon which it is’
based nﬁich-substantiate the view of.Honell (1973a) who
states that " (JOF) experiments to date may have focussed

" too narrowly" (page 46). Con51derable mentlon has already
been‘made of the importance of looking aé’more than the main
dépendent variable in JOF studies. Secondly, these experi-

fments have .shown the theoretical importance of considering
the type of 1nstruct10ns.glven to subjects. As mentloned in
the. introduction, Hintzman (1974) concluded that the lag

l.effect occurred over an 1nterva1 of about 15 seconds. Only‘
one of the six.groups in the,two experiments showed any

#evidence of this. and that was the group given.non-specific'
'instructions, precisely the type of instructions used by
‘Hintzman and his?colleagues in their experiments. 'Another

" important point'corroborated by.these experiments is the
interaction'hetween'lag and frequency. ‘This"interaction has
been found before (e g. ﬁnderwood .196§b)'and'Hintzman (1974)
takes note of it in hlS rev1ew (page 79).. However,,it has
been ignored theoretically, probably'because many‘experimepts
involving spacing as arvariable have used frequencies of'only
one and two ‘e.g. D'Agostino & DeRemer} 1973; ?artman &

* Johnson, 1972; Rundus, 1971;_Me1ton, 1970) . ~'hny adequate
explanation of the spa01ng effect must account for the en-
hancement‘of the effect as actual frequency increases.

In~summary then, thls experiment has shown that
judgments of frequency depend upon thé level of processing,

4
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‘be done with both.intentional and incidental inst

43.

with the deepestrlevel‘producind the highest and. most accur- -

" ate judgments.  Even if one is conservative and ignores the

level of processing‘involved with the rhyming group, there

is clear separétion between the evaluation group and the

'cod}ng group which supports this. The results -also show

that the level of processing interacts with the effects ofi

spacing, with the deepest level producing the most pronounced
ot ‘ 3 ’

'ldg effect. These findings have implications for existing

hyéotheses,concerning the spacing ééféet and’ the represent-
St}on of event frequency in memory as well as for the method-
ology employed in studies of these phenomena. , co

o

" FURTHER RESEARCH AND THEORETICAL éPECULATION ¢

There are at least two experiments suggested by this

study and its theoretical orientation. Mention was made;in

the Introduction that Begg's.(1974) idea, which has been

,calléd here a regre551on to the mean" hypothe51s, is based

4 e

,upon 1nter—exper1menta1 comparisons. - What is really requlred

is an 1ntra experlmental comparlson with one group of- sub-
jects being presented with words, say, 2, 3, and 5 times and
a second graoup belng presented w1th the same words at fre-
quencies of say, 2, .5, and ‘8. The maln.interest would center

on the words presented flve times to each group, because

'these should be underestlmated by the first group relative

to the second, if the intersction betweeh judged’ and presented

h ]

‘frequency is a stable phenomenbn. - Such an experizjnt should

uctdons,

! g
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because'the~phenomenon mayloccur in one4case_but'not in the’
other. | | | ‘E
A second experlment whlch should be.conducted is a
contlnuous JOF test with lag as an 1ndependent variable.’ )
:As-menthned at ‘the beglnnlng of thls paper, contlnuous JOF
paradlqms have been used. only cccas1onally and never with
1ag as a‘varlable. Not only would - such an experlment close
an empirical gap'but"it would cast some more "light upon
ihﬂpotheses whlch explain the spaC1ng,effect 1n terms of
.encodlng prdcesses. For 1nstance, Hlntzman suggests that
',the locus of the effect lies w1th‘the weak encodlng of the
hrepetitions (as opposed to the initialipresentations) at
short lags. va this is so, then subjects/on'a continuous °
ﬂtest should have 1ower performance w1th 1tems repeated at
short lags than w1th 1tems repeated at long lags, i.e. thelr'
.performance should parallel that for a termlnal test and (
1ncrease with lag. In all probablllty, though, such would
not be.the case as 1ndr¢ated by evidence from recognit}on

studies which have employed the continuous'paradigm. Shepherd
. ‘ ' ¢ o *

-and Teghtso'onian’ (1961) and Nickerson (1965) both found that

recognltlon decreased W1th lag and one might reasonably eXpect .

the Same to occur with Judgments of frequency.

If such proves to be the case, how does ‘one reconcile
&

-the apparent paradox of memory performance decrea51ng over
lag w1th a contlnuous test but 1ncrea51ng over 1ag with a
.,.termlnal test? One step’ towards the reconc111at10n seems to

" be a shift'in.the:locus of the spac1ng'effect from encodlng

e-  u
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to retrleval \QThls 15//np11ed in Flgure 1 and the dlscu551on

of it in the Introductlon. The overlapplng llst markers
£

with repeated presentations at'shprt lags. are difficult to
.discriminate when retrieval is necessary.' Time would be a

factor here. Discrimination would not be difficult on a

_contintoug test, if the testing came after only a few inteér-
_vening items. .This‘hgﬁfbeen shown' not only in the recognition
‘studies mentioned above but’ also in pairedvassociate'learning

‘with alcontinuous~paradigm by Peterson and his- colleagues

{e.q. Petersony Wampler} Kirkéatrick, and Saltzman, 1963).

" However,, the low dlscrlmlnablllty of list markers encoded at

short 1ags would have a detrimental effect 1f testlng came-

- many 1tems later as,—for example,:&n the terminal paradlgm,
Secondly; if the Begg hypothes&s proves to be’ sub-
i, stantiated by the suggested w1th1n experlment comparlson,.then
athe locus of the effect lies w1th retrleval as opposed to
' encoding. This must be. so 31nee the subject durlng'the'test
trial does not realize what the range of presentation.fre— '
guencies‘uill‘pe and ‘the interactidn between actudl and judged

frequency cannot'oceur until the subject has fbrmed a notion

A

“of this rangec- One is then faced w1th the theoretlcal ‘

" problem of how the subject forms such a notion.- It 1S<pos- :
A A
sable to conceive of llSt markers of dlfferent strength with

each repetltlon of an item encodlng a llSt marker that is weaker
" than the,preceding one- Thls would lead to smaller 1ncrementsf

in judgments qf,frequency as presentatlon frequency 1ncreased,

(which'is‘the'general.casex and also,accdunt{fer the findingl
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'pof H;ntzman'et al.'(1973)'that the locﬁsﬁof the spacing .
effect is with® the second of two presentations;. However,

such a view places the emphasis°on,encoding adain and wouldﬁ

. €
r

not. accdunt for the effect whlch the presentatlon frequency

., range has upon. JOF performance. The solutlon seems to lle
under Howell's (1973) rubrlc of multlple process in Whlch

notlons of both strength and llst markers are-used The -
PR
“latter are useful concepts in dlSCUSSlng the Jag effect but

» or

‘not for explanatlons of the memorlal representatlon of

.frequency. ThlS seems to requlre a concept of der1Ved

L

, strength and a-major theoretlcal problem for students of -ﬁ fi'

1

event\frequency Will be the reconc111atlon of these two

o

concepxs into .a meanlngful unity. S "

‘ ‘.

A T 4.
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APPENDIX A .
" Imstructional and Spdcing Effects in Judgenent of Frequency
" Edward 'J. Rowe and Robert {,”Rosea

Memorial University of Newfoundland .

The measurement of memory performance in tasks requiring

'.subjects to judge how often a word occurred during a study trial baa

e T

become increasingly’common since the initial work of Hintzman in 1969.
In the‘ueual‘frequency judgement paredigm, subjects are presented with
a long sequence of words which are repeated Qerions numbers of times.’

Following the study trial, the''subjects are. then given a number of test

words and are asked to judge how often these words appeared im the . - 'j

-

original ‘list. Q o N " Lo

The experiment whichlI.shall report examined the effect on
'Vfrequency judgements of three independant' variebles:“The number of - p o N
repetitions of a word in the study list (i.e., 1ts presented freuuency),

the spacing of repetitionsr(i e., numbea«af items intervening between

successive presentations‘of each wore), end the:type of orienting in+
'structions‘given to.thehsubjects. Effecté of the first two variables heve

elreedy been &ell documented. As one would expect, Judged freQuency in-. |

M '

creases reliably with 1ncreases in presented frequency. The‘overall form

.of the relationship appears to be 1ogarithmic with subjects tending to - y
overestlmate the frequency of items" presented relatlvely few times and

,qnderestimate the frequency of ltems present many times’ in the list

“

- The effect of spacing of repetitions. in ‘memory experiments"

anpears as an increase in memory. for repeated items as the degree of spacing

1
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between them increases. }(t is found with recall recognition, and .

frequency judgement tasks involving no.t only worde but nonsense syllables,
aentences and pictures as well. In a recent review of the spacing effect
° ‘preae_nted at the 1973 Loyola Symposium, Hintzman poi'nts out that the peak

or asymptote in performance usually occurs with a spacing of 15 sec between

[} . 3

repetit:lon's.' .
Our interest in this’ experiment focused primarily on the instruct-

"iomal variable and its relation to frequency and spacing. - The subjects were

Tk

given ‘three types of instructions at the beginning of the uperiment“»

r intentional instructions, where: they were fully.informed, of the nature of

.the ensuing frequency judgement test; nonSpecific instructions, where they [

" were told that a memory test would follow the list of words but its nature - |
was not specified and :l.ncidental instructions, where the subjects were /!
told ‘to rate each word on a dimension of strength as it was presented,

with 'no mention being mad'e of the frequency judgement test. PreviouS'

. experiments have demonstrated frequency effec..a under both :Lntentional

\ and nonspecific instructional conditiona. H.owell in a 1973 paper in J.E. P. J.E.P.,
showed that whether the sdbject i1s led to expect a frequency judgement or a

" recall tent at the beginning of the experiment is irrelevant "for subsequent
frequency judgements. He‘the.refore‘:.suggested, that :lntentionality is not a

. criticali factor ‘as. far as frequency judgements are concerned.l However, both'
of Howeli's conditions gave-a set for some _m of memory test; and the

| subj ects probably engaged in active memory processing of the list. We were ‘

”

. 1nterested to see how frequency Judgeéxents obtained underjeuly incidenta,l \,./
learning conditions would compare with intentional and nonspecific instructional
'sets.

v

" With reéard to the spacing variable, Hintzman has suggested that
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the spacing effect might be attributable to involuntary rather than volunrary,'
'.or control, processes: The experiment‘teete_this proﬁbsal by omparing'the
spacing effect under incidental and intentional conditions. If voluntary

processing is not required for demonstration of the effect, it should obtain
. - - . . - . ‘ . \
" under conditions where no memorijteat is expected.-

-

Let me briefly describe the design and procedure of the experiment.

The words were of. high Thorndike—Lorge frequency (A ar AA) andjﬁgd one or two -

syllables and five or six let;ers each. They were typed on 3 x 5 index cards

P . . . 5‘
~ and ‘presented -either two, threg or five times, with each repetition being

‘separated by 0, 1, Z;'A, 8 or 16 other items. This factorial combination
produced 18° frequency x spacing cells. Five different'words were allotted ;b.'
each cell. These 90 words, their repetitions, ‘and some necessary filler . ds,
nede up a'basicvpack of 327 cards. Six~versione of{rhe basic pack were.devised,
"so that every'word appeared twice at each frequency-level and once at eachx
level of lag. - . o | | . . |

| The 144 subjects,_all first~year Psychology students at Memorial
University, were allocated equally to the six packS'of cards'ﬁirhin the'three
inetructional conditions. As I have already stated, the subjects in the in- -

[}
'tentional condition were told to remember how often each word occurred in the .

.

-pack of‘cards, subjects in the nonspecific condition were told to remember

the wordS‘for an unspecified memory test, .and subjecrs in the incidental con-
'dition were'simply rold.to go through'the pack of cards and. rate rhe srrengrh
ﬁmplied;b&_eecb word on,e seven-point ecale. The presentation rate was paced

by a' metronome, which sounded every’four eeconds. 'imnediatelylafter the

subjects had gone through-the cards they were given}altest sheet containing -
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the 90 experimental words with 30 new words placed randomly among them,
'and were asked to write down how often each of the words appeared ino
' ‘ the pack.,/ -
" The mean frequency judgement for the words :Ln each ‘frequency x
spacing cell, averaged across both words and subjects, is shown sepa.rately
- for each instructional condition in the first slide. Degree of spacing is
.‘plotted on the abscissa, and frequency of preaentation is the parameter in
. each panel. The data were analyzed by an analysis of variance. As 1s o
indicated in the slide, ‘there wag a significant main effect of instructional h
set, Vith judgements increasing in order, from the nonsp‘ecific‘ to intentional
to incidental conditions. The overill mean judgemente (from 'top to bottom’
on the graph) were 2, 80, 3. 30 and 4 5. - - The three groups were all signil

ficantly different from each other. The main effect of frequency was ‘also

gignifdicant, the means were ‘ordered in’t'he expected direction in each

’

-

group. However, e size of the difference separating the three levels of
frequency varied between the three groups producing a significant '
instruction X frequency interaction. Note that words which occurred twice ;:’
" are overestimated and words ‘occurring;fi\?e times- are underestimatediin'the ) |
nonspecific and intentional conditions, ag 1s u3ually the case. Undex .
‘incidental instructions, however, all tlu-ee frequencies vere overestimated,
.although the amount of overestimation for frequency 5 was slight. ‘

| 'l‘he main effect of spacing was also significant but this factor

" can:he evaluated more meaningfully by 'considering 4th'e‘ two remaini?ng‘

| significant 1nterac‘tiona. First," spacing' interacted with frequencyl, fsuch"
that ’the spacing effect became larger as frequency increased. 'l'his was = * '

espec1ally true of the intentional and incidental groups. Now consider

N
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the interaction of sp.aging with instructic:;ns. It 1is appate.:.xtlt-hat r.l;e.
spacing ef fect i3 most pr}onounc.‘ed ?ln the inci‘deht:al conditioq, buc tﬁis
is( éhown more cléarly\ in the second slide. Here t:he.’ data are cdollapsed ' | -
across frequency. Not onlyy is there a more rapid rise in the curve ‘fqr
the incidantaligroq;: bel:weeix'a spacing of 0 and 2, but the function
‘ vse.ems to continue to inc.rléase (at a reduced rate) m.ver the higher

.’dé‘greeé of stacing,_wh;:reas thé curves for the other _two‘ conditiqns levei
éff' éfte\r’ fo;r' intervening it'ems. o ) .t

' For th’e. rest of the paperl, I would like to comment on some
aspects of ‘ tl;e fzeéﬁeney 'and g;:acing effects. Qontraify to Howell's
(1973) result:s,‘we have shoﬁ that the tyr;e of instructional sét: does

L} . R .
affect judgements of frequency. Intentional instructions produce higher

jud‘gén‘t:s than nonspecific instx:uctipns and inc;idenéal instruéti'oné'

prodﬁce the highest jv.:dgennents of all. - Furthermore, the typic.al

voveres;:imatién of low frequencies and un'derestimation off high freqt;encies | . s
ié novt: found under inchiden_t:al.lc':onditions, at le‘ast..for the range of . : i
freque;m-ies whiqh we used here. -.I.shou'ld point out that the il;.flatedv
fr}aqden;y judgements found with th.e incidental grwp afa probably nbt; dpq
'tp sou;e generai _respdnse bizis; assoclated withith-e incidental conditiﬁn, .
;ince,-"in a subsequent experiment, we have fodnci that the degree'qf' ,
.overestima‘tion depends on t:tie type of orienting_"mstruct’ion ;xsed. ..With.

" a ,;'a.tin'g task similar 'th the one used -here,_ w‘ner.e the subjeclts' judged -t‘h.e
goodness ‘of . the~wé>lrds,..instead of strength, ﬁhé prese;u: findings were
replicated almost .exact:ly. " On the dther,harfd‘, a noné'emant,ic o)rienting task
A .which_ required pfoéeésing of the individual letters of ea;:h word ga've.

results comparable to those obtained with nonspecific instructions here. "

-
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‘Intérestingly, a group instructed to find a rhyme for each presented word .

performed very nuch' like the rating group’ on the frequency judgement test.
Thus we prefer' to believe that the results obtained for the incidental
group sin the present experiment are not due to an,?.overall tendency to give.
higher judgements. Rather, judging from the later experiment, the over—
estimation of frequency seems to~depend to some extent on the level of
proceasing primed by the orimting task in the sense used by Craik and

Lockhart (1972) . | N " . \ ,
. . Finally,- the _repnlts are relevant to .the theoreticaL explanation

of the‘ spacing effeet., at Iea‘st insofar as it applieo to the freqinency v v -l

juogenent task.  Hintzman, in his. 1573 review paper distinguished between |

two cléssjes of explanation: ' Those which depend on. voluntary explanations

attribute the effect to such things as differential rehearsal of , or-

differential attending to, or differences in the variabili;:y of encoding ‘

for, items which occur at low vs. high levels of spacing. Involuntary_

explanat:ions stress the importance of consolidation and habituation’

processes'. I will not discuss any of ,these in detail; bu't: it shbuld be-

obvious that our results favour the involuntary type of ex'planation.

The subj ect:s in the i‘ncidental group had no reason to treat the items

&

' repeated after a short interval any differently from the ones which had’

~-

a larger spacing, ‘yet {ot only was there a spacing effect in this

condition, but it was énhanced compared to the conditions where a

-subsequent test was expected.
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INSTRUCTIONS °

CONDITION i (EVALUATION) N
. You have a deck of cards with some. wOrds prlnted on
N

them. I‘want you to. go through ‘the cards one at a t1me and .
1ndicate on the answer sheet your lmpre551on of how "good"

1each‘word is. For example, the word "movie" usually implies
. 1 § f
“a fair degree ‘of "goodness" for most persons because they

assoc1ate it w1th enjoyable act1V1ty - On the other hand
A .

.

the’ word "exam" 1mp11es a fair degree of "badness" because
people generally associate it with hard work, stress; anxiety, L\_

ete. ©oe

v

Indlcate your ‘feelings of "goodness by'writdng'a i" e
.‘number from 1 to ‘7 opp051te the number of the word The
}-number "1 1nd1cates “very bad“ and the number "7" indicates.
“very good" with number v4n 1nd1cat1ng neutral feellngs'
f(l.e.,_"so—so") ig generaL, the stronger your feellngs of
goodness 1mpfaed by :a word the hlgher w111 be the number

you use. _; o ‘ - A BERY

' - You are to go through the pack , one card at a tlme,

-1n time to the metronome. We are lnterested 1n 1mmed1ate

1mpre551ons SO - do not llnger ‘over ‘any one word'but keep in

tlme to. the "bleeps" '.Some of the words’ occur more than
once but Stlll give a number to every occurrence of every
word (Note that on the second page of the ansWer sheet you'

have to wrlte your lngments to the left of the word number. ) .

‘
-N - o N ;
. i - L.
»
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* . CONDITION II (CODING) e
o nﬁou‘haVe.a deck. of cards'wfth.some Words printed on

them.' I want you. to go through the cards one at a time in L

time to the metronome ‘and decode the Vowels as follows.-
1; e =2; i = 3;0 = 2; u = 1. (I suggest that you wrlte

‘these Values at the top of each answer sheet ) All other

\

L

“'1etters are to be 1gnored

-

For example,'the word ilmovie"‘would“equal 7.(2+3+2y,b

and the word: "exam" would‘equal .3 .(2+1).

o TO‘beéin'with you may find that you are rather éiow.”

¥

:Do not worry about thlS, your speed w111 1ncrease rapldly._'

";Tt is very 1mportant that_you keegrln tlme W1th the- metro—

nome. If you have not f;nrshed w1th~a word in the allotted-
time, turn over to the: next card There’ are many words from "
- whlch we ‘can obtaln data and a few blanks hear the beglnnlng .

.

W1ll not mattef. Some of the “words occur’ more than once but
,I still. want. .youw to glve a nu;ber to every occurrenCe of -
every word

'(Note that on the second page, of the answer sheet

[

‘you_have to wrlte the_values to the left of the word number.)-
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z§3 ' INSTRUCTIONS | R
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’CONDITION IIT (RHYMINGM: ~ = SR
L . ' _ L

You have'a deck of cards with some words printed. on

. .. 1 . ) : oy R o
_them. I'wantcyou~to go through the cards, one at a time,

in time to the metronome and wrlte on the ahswer sheet .a word

wh1ch rhymes with the word on the card. For example, ‘a rhyme. ..

for thé'word "movie" mlght be "groovy and for the word ol
. ]

:."exam" might be ﬂham"" The rhymes are to be written op9051te

4)

the approprlate wOor, number on the answer sheet (Note that
of the answer sheet you have to write to

"on’the second pag

.the left of the word numbers. )

For some of . these words, it w111 be dlfflcult to

<

thihk,of a rhyme. If you cannot think’ of a rhyme by the tlme

the metronome 'bleeps", turn overlto the next card.. It is

important that you keep in'time with the‘metronome; (Do not

turn over the cards too soon or too late ) R
& .

' Some of the words occur more than once but I still
want you to write a rhyme.for every occurrence of every word.

'You may use the same'rhyme for'eyery occurrence if you.wish ‘
~ﬂ?y the way, the rhymes may be, properﬁnouns 1f you'

wish,'e.g., the names of“people, places,,etc. Do not worry

o W

about spelling.) ', i o~ .
















