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" THE EFFECTS OF PICTORIAL AIDS ON

. lINFEREN'I-‘IIALLY-IZRODUCED INTERFEI;LE\NCE @
% q “IN YOUNGER AND OLDER CHILDRE.‘,N"-S' .
'SENTENCE CEARNING, !
' Q Diane-Lytton Truman o !
Under the supervision of.Profe.ssor .j'oel R, Levin ‘
~ 'ABSTRACT '

R T_his study was a continuation ofa series of studies dea.lli.ng'
\;vith varieties of i..nterference-in se?ﬁence learning"as‘ assessed by
mh;fiple—choice tests. '~Methodo/1ogy in fhese studies involved present-
ing to children a ser_ie's;ff"df' sentenc'es and later testingfi recognit-i'on.t ‘-

" memory;,foir “targ.et'information with a multiple-choice test. The test = -
R ‘ / v ) .. N . .
included ‘distractors from serrtenoes variously related to sentences in

" which }arget information oc_curred;. The basic f:inding ia. these

-
-

studies was that children made’ more errors ‘on multiple-choice items
. },{r}zose distractors ‘appeared in Sentences on the study list and ‘shared .-

similar conte{xts with target information, comp'ared. with, items ‘whose .~
- distractors 'di‘d not appear previously. The amount of 1nterference :
- - . \ e ' i : 3 l . ) Lo l.' " ‘ :
was moderated by "the st'\idy' strategy used. '

“+

\

\ .
The obJect of- the present study 'was to e);cplore the effects Qf
l e T / _

. , | :

p1ctures on 1nferent1a11y produced 1nterfe1 ence n? recogmtlon memory
n
.‘

\,\“,

for sentence 1nformat10n in two age_gl'oups You ger chlldren had a

-




— o
. e
mean age of seven years, three months. Older children's mean age was
eleven yed;‘s, two months. Thezxe were 104 subjects at each age level.
E S - _ o P )
. The design consisted of two levels each of age (younger or older),

1

strategy (no-strategy control or provided piét_ur'eé) ,.contextual

relatedness of distractors and test question (related or unrelated) and

item type (explicit or .iﬁmplicit). It was predicted that older children

]

would spontaneously infer and thus would have similar levels of inter-

by
- N

ference from implicit information and explicit information, under a. control

condition . Youhger children were predicted& not to infer spontaneously,

_ and therefore their level of interfér.ence would be higher on explicit

Ll

<

items compare’with implicit items.
[N . )

Pictures displayed all sentence ipformation.eXc:ept what would .

/

later becbme a'multiplg-—choicé distractor. The pictures were predicted

to aid learning' of target infor_rhation for both younger and older subjects
compared to control subjects. It was also predicted that when pictures

were provided, there would be no. difference in interference levels
betwe'én explidithnd_imPlicif items at either agéh level.
The major finding was that learning with pictures was significantly - - -

-

.bettér,’(than learning without pictures. *The rgsulté"ofcor’n'pafisons of

B
5

overall levels of interference. indicated no differences due to item type

© : .

(explicit or implicit) at either age level. There was'no primary’ evidence -

. . - - A
of inteffez'\er;ce within each item type. Possible sources producing no

T B - T ’ G-
, - B . )
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contextual interference in the control condition may have invelved the use
of various covert strategies. '
‘Patterns of conditional old errors (the percentage of old errors
among all errors) illustrated that implied information may have been a
source of error for younger pictures subjects, and for both older control °
. - . . . . H M
and pictures subjects. ' . 4
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CHAPTER I
INTRODUCTION
. . . ' o ' j e _,/
Background | . - _ 4 /

. s .
There appears to be an increasing interest among cducational

-

researchers in the many facets of understanding verbal r'na.teria.lsh.:_L
- 1 " / / *
Lk

f-

N Today's professional literature reflects th1s/trend w1th reports of studies

. 3 . L9
. H \ =

using mate’rials such as stories; par,agrapilfls,‘ and sentencés, which more ‘ v

closely resemble teaching materials used;ﬁn schools than do the more

g
¥

Y 4 N . ) . J . .

traditional nonsense syllables and single words of verbal-leazrning
experiments. The related problem of children failing to learn to read
likewise is curfently a popular theine__:‘i\of; television docum_entai‘ies and
news magazines. i

i
S

/ Professidnal researcherSfrea_,l'ize that this problem must be ap-

_proaciied with proper scientific methods involving carefully confr,olled
8 . . j' ) s v 2y

exﬁer\iglents with limited numbeyrs of variables. There aré many questions
A . ) N 7 . . "» ; . ,

about intellectual skills relate/@/to reading that must be lénsw’éred beforeg
Ty / N : , : & L
. s 7 : ; ;o

the px\'t,:oblem of "why Jane can't read" can be tackled./To ﬁ')e non-

5 . H
N PR FOEEE i
i e E 7 FA /

professional, these basic gquestions may appear trivial; but so must have

J S ~ /
s . . § i
7 - ;

discéveries-of basic relationships in other sciences seemed to the un~ /
\ : . _

fé | o ol o

informed'in those areas. Because educational Yesearch is such a new
BN . s . . to. ..f . )

Y t
3

. : \ . , . .:"l . T e
field, there awaits to be uncovered.many elemental relationships and -

-L"

) \ : o - /o g
7o e e [ it T
lVerbal materlalr ma.y be" deflned as wrltte/n or spoken 1nformat10n of any
"length (syllables to stor1es) ’ / -

¢
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i

f

.. ‘Multiple-choice tests areiconsidered recognition tests since they
o . L LEE i . - .

/ 2

patterns of behavior. -Each of these "minor" findings is ilr'hportant, how-

ever, in building a complete picture of what learning is.‘éll about~--in this N

\

' N

case, learning from verbal materials.

':;" Studies of sentence learning, upon which the pz]eéent study is
- o ' ® -
L I S,
based, haveexamined the effects of study strategies duch as repeating: or
. : . , 0

"imaging," and the addition.of background contexts / on reduction of

interference between related sentences. Interferer;[:e is the .partial or
. ; A . 9 ’ ’. : .
total obstruction of memory for one piece of information ‘caused by its

3

.similarity (on one or more dimensions) to angther piece of inform;tion. :
It is concretelyl'evidenced by'levé}"and/or pattern of errors on a memory
-~ - - ! * .

test. Multiple-choice tests were used in these studies to measure
learning.. , |
‘The multiple-choice test commonly is used in schools to measure

[y
.

academic dchievement and is made up of questions or test-item stems,
i 3 . 2.
> . ! . : ¢ 3

each followed by two or more possible answers. _,v'I"he correct answer is
. usu;lly one of the choiés (or "none of the above" or "all of the a.bove.'q'-.

is a choice) and it is acco'fnp«a"h‘i-_ed by one or more distractors.

5 ) . . )
4 : \ ; . o

. .. . ' LT _,f ) . » C C . .
‘require primarilyrecognition of the correct answer and do not require

r

recalling it from memory. Tests like these are similar to typical - -
' recognition memory tests used in verbal-learning experiments where : /
. P . . c ) - Q - ] .

e
K

"a series of words’is presented for 'study and later 'the .learne_r' is asked .-

-
v

to select these {Nords from among a group of words that includes ::a‘ = )



w . . - , . o . . o
distraq\tors’. ‘A variation in materials may involve presentation of
SO i . R o -
pictures instead of words. - - '

-

ot i
‘

N . N { '

" Frequericy. Tﬁebrl Explarlétibn of Multiple-Choice Test Performance

P " Over the years Underwood and his associates have conducted .

.. many verbal—leérn‘in_g 'expeil-irpe’ﬁté.tc_) study the effects of numerous
,variables on récognition

.

. - a .[ . . ’e' N ) ) .
emory. These studies led Underw%d (1971)

té idep‘éify. .fr.'eQu'éné;,é.s;{bnev.dltj -séve.raﬂl c“bmpoﬁqus of recogr}iti'o.n(m(‘em:)ry,l
Fr'éQuency :thebry. .Stat.‘;’f_. that vs"impl_e disczri;nipatiorxs ) a":re’cognition test " ’59
. O.‘ . between old items preser;feq d_ufing study and new temé nc;:'g preégntédu | |
) durir?g sﬂ.tudy, are mq.'de on the basis qf a..subje'c.tive fr_eq\’}lléhcy,differentia'l v

Q.ld_,itemé_ have a}sitﬁ,ationial f}:equency of 1 while new itt\?ms'; have a..freqlieﬁcy

LN

g M 5 N .\

of 0.. Undéfc\..v:qqd,,- .Patterson,/ and Frveuf‘i('i» (19';2)';'st:1:gges't\ed that ‘the»f'ré-,- N

PP n
: -

", qu’,encgq, theory of recognition memory explained gerformance on rhﬁl'tiple‘-

- .

" choice tésts on whiéh'.the',‘:slituatior{'al frequency of the /alterhétives had - -
- been -'manipullated,r;: . They, found that t'he,lar_'ger the ff-‘e‘q_ue'ncy differ'ént’ial
_betweeén correct 4nd incorrect choices, the better the perfofrhari;j:e. -Errors

-
¥ M

vaoc,ci.lrred when learners éould not discriminate differences in situational

. . . L. LN

frequency between the alternatives. S, ‘ £

.“L"evi..r;, Chatala), Guttma:qn, SubBkoviak, and ,BAer:der'-(_1978) extended
. . L ST C -

" .the,._;,Unde_'rwoc;d et al. (1972) findings to see if freQuerllc‘y fheofy wasa .

plausible explanation for perfor'm'ancev on ,mljilit.iplg-chqiéé tests'yvh'e'r'e the .
. . ‘ . . .y ‘1‘. ’l - . ‘ ﬁ§ . . . . .
units studied were sentences instead of_single woaf;a_s . Children studiec

‘sentences such as"’"In-his sp_ee_chf the“spac'e;nan' told how hé'lauéhed at

)




‘ o ' | " 4
the movie" and were later asked the multiple-choice question "What did
the"spaceman.l-augh at? ‘the movie, the speech; the book." Levin et al.

A
R
™

- (1978) foun_'d:.that when there w_as__competing situational frequency ina *

-

.distractor (old-present item, as in the above example) performance
. ;7 ’ R T st

was'reduced compared with the situation where distractors were beth
‘ new, (old-absent item, i.e., if "the letter" replaced "the speech"” in the’

. _abo've»example') dnd ‘thus had a situational frequency of 0

N . : - LK

- This was the f1rst exper1menta1 test using sentences to examine
Underwood s (1966) pos1txon that
The recognltlon test is a vcrry merf'urlal one. Mostof us |
i have taken multiple=choice tests wheré the alternative
" answers were all verv 51m11ar, and we knéw how difficult
it is to choose the correct alternat1ve ir. such a case as
‘compared to.choosing the correct. one where alternatives ,
-. ~differ w1de1y In the same sehse; we can manipulate.
IR rccogmhon measures a great. deal by ~varying the simi-
- larity between the verbal units learned and the added or
.. filler words put inas@a part of the recognition test - | N
" - [dlstractors in-the Levin etal., 11978 study] And, given
S a constant degree of 51m11a“1ty, the measure should vary e
) as. a funct1on of the number of addcd units, "if for no other '
Ty reason than that guessing probabilities will differ. (page 545)

'Ihe aboye example from the Lev1n et al (1978) mater1als 111ustrates

_an'.old-present itern,ywhere""‘th’e rhovi_e" and."the speech" had situational
N . < . . . v - . . L. . .

: fret;uenci.es of lrsin_ge .both,werel presentegl during study. In an olcl-absent

~ item both distractors.were new and only the correct choice had frequency’,
. . . o v oo :\ ] .
Clearly a frequency explanation for the b‘etter performa'nce in the~old- -

2

L absent cond1t1on was supported However a 51mp1e frequency explanat1on

o

pr oved 1nadequate to exp1a1n why the correct answer was st111 chosen -

a
J v
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5

' *

Ce
n

more often than the old distractor in the _olid~presez:»t conditicn since both}

the correct and old, incorrect alternatives had the sameapparent frequency

- o

of 1. According to a strict frequency interpretation, students should not

L'haVe been able to disciiminate between the two choices. Levin et4l. (1978)
s L ‘ ’ o
proposed that the correct’answer had acquired "contextual® frequency ’
B N .. ] ) '-‘ 7 - . - .
thr_ou'gh its association with the test~item stem. ! ;o

A

Thé notion of contextual’fre(quenc_y is simply that subunits of larger

. units (e.g ., letters are subunits within larger units words) acquire both
situatioﬁal‘"frcquency and, by being encoded as part of the larger unit,

e . e

"they have addltlonal contextual frequency In the examble above from the
4 . ’ b .
_ ' A
Lev1n et al (1978) 'materlals the correct answer and old 1ncor1‘ect

3 P . . . o _‘ 3

o

'.alternatlve both had’ the same "1tem" frequency of 1 from the1r exposure \
during study. However, the correct_.answer‘_became ‘encoded in the‘ larger <

‘idea unit of the_ se"ntence giving it the addit"ionallb frequen‘cy.upon which

'l

’ learners could base the1r recognltlon Judgment and make the correct

.- selection..a B o o o
A pur1st in theory bu11d1ng mlght take except1on to .he way frequency

“

ke A3

theer has been portrayed up to this po1n* '17he reader‘. should not be left

w1th the untested notion that frequency builds up by layers as:might be _ o

1nterpreted from the gecedlng d1scuss1on This "bottom-up" approach . *

- L

suggests that the correct answer accumulated additional frequency and’

‘ ‘ . oo . 3 . , . D e :
_ perhaps becamemore memorable as it appeared in ladger units: asa™ * .
' L e . -, ‘/’ ; . o
oy ’ . (. e
e
) . oy ) :
> L

e Rt

Q s ) SR i W v : ‘ 4
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- » ; . . 8
- .

s1ng1e word 1t had an 1tem freque#ncy of l; ina sentence 1t had an item

.

"frequency of 1 plus add1t1onal contextual frequency. -and, hypothet1cally, |

in a paragraph it would have item frequency, plus contextual frequency

3

from, both its parent sentence and paragraph I; may be more l1kely that,

as Levin et al. (1978) proposed frequency accrued to larger idea un1ts >

= ‘A ,
theniselves and it is’the frequency of the entire idea unit that was use_d to-.
choose the correct answer. Thus, when 'a target worfdnappearéd ‘within

-~ "~ ' 4

o ~ -

the context of a sentence ("movie" w1th1n.". the spacema-n told how he

laughed %t the mowe") the frequency of the whole idea un1t--the ideal :
_‘/ . - [

e\pressed by the test 1tem stem ar.d correct\answer——was used to make the -

correct cho1ce on the test Whether frequency bu1lds in layers, or whether i

L. » \ i3 -~
lr. Lo f —— y——— . <

the frequency of’ sxngle words gets subsumed in the1r cont1rtgent sentence

3

d,ox paragraphs. or w]ncthcx thc two v1cws are cquivalent 1s an 1nte1’est1ng

N3

. ‘-'quest1on but will not be addressed further by tb1s study

. e s B i = v . . L

An Alternat1ve Explanat1on )

e U . . - 4
. <. e .

R o o ‘ e ie

- [

It should be po1nted out that a frequency explanat1on of mult1ple- .

» -~

4

cho1ce test performance is on1y§ne poss1ble explanzrtmn. As levm et‘al
) LA

-

- (1978) statéd. . '- R T .
Thus, we: do not purport to prov1de a strong assessment )
" of frequency theory: vis-a-vis 1ts competitors [alternatwe Wi T
.—1nformat1on-process1ng theor1es] Rather, our intent in e
this, 1n1t1a1 1nvest1gat1on is to determ1ne whether pre= . -

dictions’ stemmm.g from the theory (even 1f not un1quely .
" from.it) will be supported in more complex recogn1taon '
_s1tuat1ons. If not, the apphcab1l1ty of frequency theory

to these s1tuatlons would be ser1ous1y challenged gpage 41)

B




; ’ . o .o . ] ' i .'E . ) > ! ‘. ‘ 7 o
: Associa':tibni‘st'theb;‘:}l'(_Apgerson and Bower, 1973; also see Ga_gne’,‘
) ! -1978) off;ars an alternative ek};la.n;t‘io.n_for correct perfofmanée on mﬁltiple—
» choice tests where comp_étiffg-f‘requevr}cy is built .in'tq a"di_‘sfractor,(Lt:vi'ﬁ,

.
B : )

Ghatala, and 'TrUman-,' 1979). It might be that there are more pathways:, or
-, _ S o . ; CUREE _

' connections, established between the.correct answer and the test-item
's - . . : ’ ' . . .

- stem. due to their closer associatidor during study.?’.The aSsociaﬁgnist ‘
P 5 L by _ : A . .

approach would pf_e_dict that the more connections there are between the .

'~ question and'a parti;:uiar alt_err}"aytiv'e:’, the more likely it is.that the alterna- )

. . e .
L.

tive will be chosen over other alternatives..

13
o

The mechanisms by which these pat]-nivgys are é_Stabl_ished are no- -
. ‘d.oubt. complex and are probably more' appropr_iatély addresécd 'b_y"li_r:lguists.‘_ :
A "surface"~and perhaps simplistic aﬁ.alysis of'tl'_le" Levin e__t"'aL. 7(_1_978)-'
‘results might be gha.,t pathways betWeen' the question and ‘Correct answer
. were greatest because the EgrreCt an'swer (""t’hé.'mo‘vié'i') wasl the direct.
object of the noun ("the spaceman"). This relationship.

[

was probably -

vE ~ 4

Strongef than the -xf.eléti'onship ,be,t(;veenl ghe n_o"_;'.m and ‘itS'i.h'diz"ec_t objeqt’

€ v .- : .
DA

("the”Speedh':'_)fwh_ichqvva's t{le old, incorrect distractor, even: though "the
'sp']eec,.h" was closer. tempvdra'luly'z,"to "the spacéman.” ;‘.‘ R

« Lo . P Voo

’
3 o
3 e

Information-Processinig Strategies . . e a
o "~ . . : . Y . o B i .
~ It has also been demorllstrat_:ed that certain 1nform_at10n'-p,1_:‘ocess1ng

L3

! LE,
!

strategies affect recognition memory for senterice information when dis-
. . . = .,’ v o PR . . . - ] . , \.
*tractors with competing frequency-are included on multiple-choice items..

_— ‘Lef\zin;e_t&éi.;_(mS)fASI{ed Subjects to either repeat the study sentences or

T

R R SR



would enhance subjects' semantic processing. (1 e., enclod1ng of the

‘ materials at the meaning or compre'hension_level.) ‘, -Imagery‘;'would thus

.. over.co.me fr‘equency int‘erferen‘ce from competing distrac‘tor‘s by‘e__nabling'v '

_ learners to keep‘ each sentenoe separate in 'memo_ry." Repeating sen‘_tences,‘ .
. a more‘rote—zll.ike-‘ Strategy, was pred;cted to di‘stract su‘bj.'ects from process-‘»

1ng the: "deeper" (Cra1k and Lockhart 1972) mnanlng of each ;entence,

-

c;fﬁsing more errors on'the test. As LeV1n et al (1978) noted the

o

. repetition strategy may -emand greater. attentmn_ to surface feature’s‘ .
- of sentences 'such ;:as p.-;,«.:f:.ounceability of iridividual words, at the ." .
- , o . .
e\cpense of encod1ng sentence mean1ng o .
Y & RO 3 . - <
1 k .

The,‘Leyin:',et"ial. (1*-978), predictions were:uphéld by 'the test results..
Imagery s-u'bj'ec,ts made fe(uer oyeran multip'le-choice erz‘o'rs"than did

.-L’\)

5

repetltlon sub] ects although both groups of sub] ects made more errors on,

. old present 1tems compared w1th oldv-absent 1tems

-(‘- {‘ ..‘,g

. In a follow wp study, Ghatala Lev1n and Truman (1978) found that -

1magery 1nstruct1ons enhanced recogmtmn memory compared with repe— UL,

[T

- - ] B .A.._vi ’ : I

tition 1nstruct10ns, on mu1t1p1e cho1ce items: wh:ere old d1stractors Were

- '
e r
B

from two d1fferent study sentences that shared the same subJect_noun as
-"‘l -, 0 . : .,‘;l K : B ‘“ , e
‘ [sentences containing targe’t'in-format'ion. For example;’{a tar'get "sentence-_was

.5

The lady demanded the seat" and xts varlatxon sentence*‘was "The la.dy o

cashed the cneck Y. The multlple ch01ce 1tem was "What d1d the lady deman‘d" ..
the seat, the check the t1cket " where "the chéck“ was the old d1stractdr

. . ° B . ¢ . %
et w .- . : . . &




\:). . - . . N ) . . . 9 .
' . Imagery also helped overcome interference on items where old dis-
tractors and coriect answers occurred in two different"stud_y sentences
with syndnymo‘us subjects (e.g., "the woman" replaced Ithe lady" in the °

. ’ B A

_variation sentence) . Repetition instructions, on the othér hand, predict-

N -

. ably did not reduce interference. The greatest amount occurred when old.

distractors and correct answers were from two different sentences with

P o

©  shared subjects; . the least amount occurred when they were from two un-

o . ° . . ) B R o6 -
- felated sentences (e.g., "The banker cashed the check" was the unrelated -

Lo s

| v'_a'riati_onwof the above target sentence):i- and an .interm',ediate.amount.occur— E
red w.hen they werei from t\\'/o.different_ sentences Jw.ith‘-._-synonym subj ects.

:In sum‘mar};, d]ifferent inlormatior’%-processing:strategies dif_ferentiallty'

affe_ct the amoun.tand‘pat‘tern of ‘interfferlence'on multip’le:ichoice.item‘s where

' | old d1stractox sare ruclatul to'correct answers via sh:ared conten.(tls.‘ The

1. co

- ; ] . : /
Ghatala et al, (1978) results s1multaneously demonstrated the validity of -
. / 4 B B P . . .
» contextual frequency since the amount of 1nterference on mult1ple choice .

3

- tests produced by old. d1stractors var1ed dependlng upon the relationshlp

. between the sentence in wl‘nch the old d1stractor occurred and the. sentence !

@

in which thecorrect answer -,occurred._ With“ this brief 5backgroat'ind,--the
nature qf the present problem can be stated |
o lStatement of the Problem . ,' . S . | '! o
. Based on the' Ghatala ,etwal (1978) f1nd1ngs, a likely predlcfion is - )

"\ 2

that 1nterference‘on mu1t1ple ch01ce items w1ll occur when old d1stractors

are implied in d.ifferent sentences sharing Subject.s'-with target sen,tences.

«

-
N




The impli'ed'_information, which would be an old distractor, would
not be explicit in-the study sentence but would readily be lnferrahle from.

its context. To the extent that ‘there are developmental differences in

the ability to.infer informati'on (see later review of literature)', so m‘ight

LS

\there also be dxfferences in the amount of 1nterference produced ¢

by implied d1stractors. L1kew1se, since dlfferent mformatxon-processmg
. . . . . . . ) _‘/
. strategxes_,have béen shown to moderate 1nterference they mxght also’

moderate 1_nter_ference in th_e case where‘impliedf old:t'distractors are

- " . . .,; » . n . i . ‘. .l," . . ' .. .
. included as multiple-choice alternatives. o . S
. o - ) - S e . . . ’ N __n ‘ . . -
The object of the'.present study-was to explore the effects of an. -

L i . . . . . 4
- . 1m‘afgery l;ke strategy on 1nferent1ally produced.lnterference in recogm— _,-'//
tlon memory for‘ !sentence‘ lnforrnatxonu in_two ag)e groups. A youngerage .' o
| group bwas selected frorn fn;st graders, = older chlldren were fourth flfth »
and sixth graders“‘ The ages of.the older chlldren approxxmated the agesb
oo “of: sul;_]ects usecl. 1n rclated s;:entence studxes (Ghatala et: al. , 1978 - ‘ L
-wc _‘Ghat‘ala, Leyxn I\Qavxs. ;/and T“ruman, 1na \_ss, Lejvml ef al.‘v 1979; I.

' Lev_m._et al. 1978) whcreas younger chxldren were*selected to allow '

" B s ———— —

. o ) SR - ‘ C e St
I, .a comp_ar_iSo_n to be ma‘d_e of defini_te inferencers--older children-~with -

younger children who may n‘ot be automatic inferencers. 'Pictur.es were

. S , R D RN " ,:‘ o

chosen as the 1nformatlon-process1ng strategy to extend the earller PR
1 . .. é ., N < . ) Lot '

results obtaxned w1th 1magery (1 e. , reductlon in 1nterferer;ce) to a
strategy that has been used successfully in other settxngs to 1ncrease
. ‘Q} L i . N
learnlng (see rev1ew byf Pressley, 1977) _' RS :' ‘

- /

2




A 11 .
' CHAPTER 1I -,
e ; 'REVIEW OF' THE LITERATURE
| a /// ‘
'{elated Sentence Stud1es , ' /* ' :

Thls study is a cont1nuat10n of a ser1es of stud1es deahng with .

/
. /
1 /

varieties of interferenée in sen_ténce learning as assessed b'yf_multiplef v
choice tests (Ghatala et al./,/1978';_ Ghatala et al.., in press; Levinetal.,

o O '__/ ’ B =
: 1979. Levin et ~al. ) 1978/5. Methodology in these studies':. inyolved .presend_t-f

/ 3
S

1ng to ch11dren a se/r1es of sentences and later test1ng memory for sentence

N '~
- . . . - N .

information w.ith/é, multiple-choice test.that included distractOrsfrom

. ‘ . //‘/ ‘ ‘ ) . . . N . ) ) ) K y
_targét sentences or from separate sentences variously related to target
. . L . //'/
sentences’.

oy . Y

o b -
o . .
o y . N . B L N

N : /"'/Lev.in et al (,1978) 'The object of this st'u'dy’in'theseries‘ was

br1eﬂy d1scussed ear11er . Spec1f1cally, it wasJo extend the frequency .

0' ..
& <

/ theory of mult1gle cho1ce performance to sett1ngs wbere mater1als ‘

/, “more closely approx1mated the type used in. schools namely sentences .
: The gu1d1ng pred1ct10n was that the part1cu1ar alternatlves 1ncluded

qu

as distractors on a mu1t1ple cho1ce item determlned to, a\}arge degree

¢

- ! .
o . L b . . Lok . N
o - .

. the performanceon that itém‘. [ D R
o Pilot tes_ting assured the'-experiment'ers that suffic-ient' test err’brs

would occur in order to test the hypotheses~-a necessary requ1rement
. Sfud'y sentences:were,‘ unrelated and fairly complex0 as in, ¥In his s'pee'ch.them "
, . ' et ' E e o : ) - L

'.space'rnan told how he laughed at the movie," Each sentence contain.ed two:.

. .o s . - L . . , BN .
. . . H - . a
. . ) ¢ >




s e 12/

plausible answers. (verified by pilot tests) to a multiple-choice question /
. . e St s

&

i

For this senté_ric\:e the qu'e'stio..rl_-and one set of alte}-natives were "Wh'at‘di'fd o

.~ the spaceman laugh at? .t,-h'e r.ﬁovié, the speech, the book." The correc_t/ ‘

answer was "the movie," and.since this was the old-present item, "the
Y T N : ’ - : .

|\ speech" was the old, incorrect alternative with "the ‘boo'k"'ﬂth"e new, ink~"

correct alternative.’ In van-old—;bsent it‘ém, ghg ‘éiterhatives_wer'e "the
movie, the letter, the book." Both distractors were.new, never having

3

been seen during 'stud'y.' :
- The experimenters further manipulated their rmultiple-choice items -

by.varying the form of the cﬁ'rectﬂansvi/er, su‘fostituting a synonym variation

of the correct answer such as "the film" for "the movie." The_y'predi'cted

that this synoﬁym ver'.'ﬁ,io.n of the correct anSWer,'a’long with i_nélusion of'an . .
_- .o .-..’ N “ ;g . . B . N i

- o .o ; A . ' X S . . . . ‘ T .
.old, incorrect alternative, would further increase interference over all . - -
. . . . o . R o . -

é)tile.x“ifém' Itypé_s. A ve.r“ba_t‘im. éhéwér,- on t‘.l'-lev_ot‘l"_u_ax_' hand, wit:h_ twq new :
"di_lstrac_tors"Cvérbgti_fr_x-old al:;-sg"r:xt) was p‘rgdic'féd éévr'esu;ltlih-"the fé.v::ast . :J

-E_erxn-ar%;v anl intef}néc:liaté r-xumbe'_x:' 'o'f-.e;'_r'or‘s' .'wa:s p‘fgd:ic.ied to c_)c‘cu_-.r on _.::

"Yg'fbatim;ol-d éi_'_esefit‘ iterﬁé_ a_i{d on éj%xonYn;-élé.Labé'ent. items; and )

El

.greatest on synoriym-old present items’. - The ‘authors cited evidence-

‘from their own reseérch;(GHatala and Levir}, 1974; . :E;hgtala, Ltf.;lvi_nl"_'-
~and Wilder, 1975) and Underwood and Zimmerman'(1973) as evidence: = *

Lt . . - N .

" .. that frequency accrues not only to 'surface features of words (for estample

i Dl L el ot ) . 3
o

’charaéteristics‘bf let_ters' or pf?thbgraphic fg.-e'q‘uénc_y, UﬁderModd’q, L

.~

~ . e

971, terms), but also'accx:_ué'é-"’to the deeper meaning of words. (Ghatala, °

‘e
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Lev1n Bell Truman and Lodlco 1978 Levin et a1., 1978 ‘Underwood,

-

Kapelak and Malmi, 1976) Th1s was the bas1s for 1nclus1on of test 1tems

with synon!_.«'.n- variations of correct answers, to test_whether recogn'ition .
performance would be redu‘(:ed'by chang»fng perceptua'l._characteristics
of;the .words, eventhough.semantfc meaning remains the: sarrie, compared
lto t'he case 'wh_ere verbatim answers were given.

‘w» By instructing subjects to. image or repeat study sentences, the/,_/'/'
authors predicted that they were Increasing or decreasing, respectively,
Co- * ~ . } . . // .

the chances that subjects would semantically pr‘ocessx sentences, '/a/md,

L | N B | | =
- sl - _ T e s . v

therefore, these instructiohs would enhance or diminish mu1t1ple-

B
"

. choice performance (L‘evin.et". al., 1978). Imagery subJects were 1nstructed

o ’

“to Jlsten to each sentence and try to form mental 1mages “of the act1on tak1ng

Pt e
- 4‘.,_ : 3 . \-

place in each Repet1t1on subJects were asked to repeat each sentence aleud

Twenty fourth and twenty fifth- grade ch11dren served as subJects and

,\»,.'
>

_part1c1pated in the study 1nd1v1dua11y Twenty concrete complex senten— ¢

. ces were d1sp1ayed on note cards to each ch11d as- he or she s1mu1taneous1y

&

-11stened to each sentence ona tape recorder. A 24~ hour delay between the

C e

,/study phase and t1me of test ‘was used- to 1ncrease the 11ke11hood of enou,gh

recogn1t10n errors occurrlng to tes‘t the hypotheses. After 24 hours the .

-

exper1menter returned to adm1nlster the test! wh1ch consisted of tape

recorded- questmns and\alternatwes. The test1ng was done in an 1nc1denta1--- .

1earn1ng format ‘with ch11drén not be1ng told beforehand that they would be

- - %
“

tested on the sentences. . S i} B e ‘_'.5'

A I

(S
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: The test results verified thepredictiori"s bub]ects dic ¢ ipnificantly.

better on verbatim-old absent items than on _verbatim-old p_resent items.
. C g . S o /" ,
‘. » The mean correct on verbatim-old absent items was 73.5% compared with

. . . i
> ) 7

63% correct recognitiohs on verbatim-old present itéms.-. The average

. .correct"on'"verbatim“old absent items, 73.5° wns 51gn1f1(:antly better "
" A I L

) than the average correct on synonym old absentf“ltems which was 56, 6 %) .

’
I

del.'no_nstratingthat' the best recoghition judgmeénts were made when both

* g

. . o e e
L ;- " Yo ) . : [ . .
semantic and perceptual -features .of the correct'answer were given on the

4 - .

test (Levin etal., 1978) The average correct on synonym-old present

El

-  items, 51%, was significantly wors"é‘than,f’the aVeraged correct on -verbatirxi-

/

S /
old present ltems and synonym—old absent 1tems combined which was

/ - -~

59 75 | This last’comparison -sho_w'ed that .both_changing the pe'rceptual'
; P

v ) /

characterist1cs of the correct ansWer and 1nc1ud1ng distractors w1th .
. \‘ < ey . . s

v . Ea . B -
-

/
o compet1n frequency\would result in worse performance,{ compared w1th /

Y ¢ e . - Se B . /
‘i . /"

-

performance when only one of these fl equency manipufatlons was done. :
'i' ot s . . . v o L }i
“Across all condi_tions irriagery s_ubjects averaged. 6‘3.75%’ corrl,ect
g ' R B " . A ' . . i . B o ‘/
while repetition subjects averaged only 56.25%, a significant"'diff_erence.t‘
) .- (S ke ; e , . , ‘ ',"

.f

w

‘ - - .. . ; ._' N . o .. ) P /
instructions, .tﬁhevpattern'of'errors was‘_similar When further anal yses

, Al'though there° was this 'over;all..diff'er'enc_e -b‘etween .the‘ -two.or}entingl

1

" . 3 . & . . ' '”,’

- 7 were: done to examine error patterns, 1t was found that errors on both

'verb'atirn-old present itefns and on synonym'—old preSen’t'items Weretmade .
. : - / '

because SUb]"'CtS selected mostly old a1ternat1ves rather than new alterna-
‘1:":*. : - . ¢ .

e 4 " . R : '/ .
“tives) under both 1magery and repetition, ThlS fmdlng further enhanced

2
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.i .
to select the attractx

perating fo induce subjects
ive’ old alternatlve

Two analyses with independent
- groups of subjects 1\1{ a nonlearning conoltlon where only the test was ad—

the authors' conclus1on that frequency was o
.

mlnlstex ed, confl/rhlled*"that there

were no b1ases toward selecting either of )
the two. distrac\tors. In.r’ot-her words, the old, 1ncorr'ect alternatlves were

-
not particularly attractive and neither were the ner\) dncorrect alternatives
“particularly unattractive

:
i

Ghat‘al'a et al. '!(]9785

-

-

L $
As dlscussed;ﬁ.r viously, the Levin et ai |
(1978) res\qlts warra

Lted__a fol'lowuos'tudy to test a '

. 2 ] .'.:‘.A w

%\textual frequency" ¢
/_;~ ' " ;

correct answers were chosen more often than old

. A slmple ite:
/ /"
that there shouild no

explanatlon for why/

1ncorrect a1ternat1

Yitem frequency" prediction would be. -
/ *

~ \ ‘
t have beex? a prefcrence for ewther alternatlve s
Ghatala et al.

-

s

/

-
-

. Y
e o

/‘

oné day and t

3 c. o ’

o

(1978) had 42 founth grade ch1ldren 11sten to 367/sentences

-3

- ya
eian 18 iterh mult;ple choice test the’fohowmg day,. Senf-
tences and test were tape recorded. To test the contextual-frequency notion
s . '.»'..‘- ) /{ R v - . s ." le .
the l'xziationship”was varied between the target séntences containing-, . .
. LT / A . . N B
information later t/ested_ for, and \*ariation_seétences cont:nnmg distractors

N

To.review the methodology, on _a/f-/elat'ed test item students were
previously exp‘ose_d to senténces suc

~ S ’ A \ ool | ~
‘ as "The lady de’manded"‘the seat!
and its related ",\'rari'a,tion' "The lac/c

ashed the check. i
N
sentences had the same ob)ects o

CoNg \
Related 'va’riation
S

»

r subJects ("contexts") as“target sentences
_In this example "the lady” was the shared context

o
The multlple cholce e
questmn and alternatwes were "What d1d the’ 13dy demand” the seat,

S ,
the check, the tlcket“"

On unrelated items
(4] |

"The 1ady demanded the seat"

Ll' . ; ! . ) . . ] |




¢ . :

was presented during study, along with a'n"unr'elated variation "The
- / /

o /T

L4
——

v .

banker ‘cashed the check," with the a/bove'test.question ‘and response

i

‘options being administered later. A synonym variatioh study sentence
’ / o _

i

—.

C : , /_ - /
included old distractors for the'third item type. FoJr‘ example, on the

sentence list "The woman cashed the check" was?/'synonym- variation
s . \ ’ /‘- Wi . ‘ H

of the target sentence "The’la’dy dema-nded the seat R BRI : / '

" £ /‘ e ' i

The pred1ct1on followlng conte:xtual frequem-y theory was that ;

e

G
3

.

I

/

there would be greater 1nterference on related test 1tems where correct

answers had sharggl the same context durl,{\g study as the old d1stractors,

compared with unrelated test items where dlstractors were from unrelated

sentences with- dlfferent contexts than t/arget sentences (Ghatala et al’,

/

- 1978) ' ym vari
. - : i /'

dmouht of 1nLcrlcz ence,- ‘ess than rllated 1tems but greater than unrelated

. dtems. w00 - e R N

3 .

The "context" of the target sentences and their variation sentences

that the. ekpez*imenters'muanip,ulated is now. _described in the authors'

, s ;

- - words: N . e

M
et
) °

In this exper1ment we are deahng with "context" asa

. first-order or within- sentence construct. That is, .
both "the check" and "the seat"” .may be said to have: |/

‘-‘ - first- order contextual frequency because_both have
‘co- occurred w1th "the lady." Context as a second- .
, o‘v'der or, between- sentence construct refers to the -
o s1tuat10n or larger context that each sentence 1mp11es
' " . For example, MThe lady demanded the seat" might.
reasonably be. setin a theater, bus, 1unch cournter,-

| or. other s1tuat1on 4where belng séated i5 relevant..
In centrast, "The lady cashed the- «theck" could . -

¥ . w0

Synonym varlation items were predicted_ ‘to produce an 1nterme_d1ate



plaus1b1y occur in a bank or at the grocery store-- =

-, "w quite a different situation,. " In the present exper1ment o S
" the target sentences and their wvariations were pur- " '

’ posely constructed to:have quite distinct second-order.
contexts (in obvious contrast.to the parad1gm(s)
emanat1ng from Bransford and Frank's 1971 work) . _
This 'distinction is 1mportant since in this initial T L
exper1ment it was desirable to examine.first-order

-. - ... ok w1th1n sentence context- effects unconfounded by

BEERN S second—order or between-sentence context '

v effects. (Ghatala et al. . 1978., page 357) b

hY M ¢

a

Thg experimenters also varied study strategy instructions as they '
t - T o Te " . > s . ' .
‘had done in their earlier study (Levin et.al., 1,978)'. Half the subJects
. L D

‘were- told to 1mage senterices and the other half were told to repeat each

+
oo . . ¢ <
- )

'sentence three times aloud. Imagery wasassurned to,enhance the second-v-',' '
c;der contexts of t'h.e sen-tence.s, and, therefore, tests of imagery subj ects“ |
"shov\.}ld have fewer 'reccognit_t;on errors than. tests :o'f renetition‘::suhj ec'ts.l e
el / The te‘mpcral pro;:imity hetween feach“ tlargjet senten,ce and 'its {zariation:
VAR N . .

e

;,s/enten?:e on the studyl l-ist.:was‘"vfaried, to’ examine "dista’nce" effects
| / on ccntextdallfreqiuency accru'al .(éhataia et a1 1978) Half’of the sentence {'
. patrs of eath typev.(\;erhaf.im-, s-ynonym, unreiated) were immediately
] adjacent to one,!an‘c:ther on the 'study: t,ist: ,‘ _th ;other ‘halt_ were separated '
; 'by an average of 1'.1 ’inte’rve"ning sentenc'es.' w 1ch sentence came first

- A

on the study list, target’or variation, ‘,was randomly determined. , The

' experimenters pointed out that presenting target and variation sentence
' ° o . . : p . : a ! 2 o ) " . - ) - : ’
- 5 RN P P I 37 SO f
close'togciher'may: -(a) increase the confusability of the sentences or,:
) o= . o S . ® R

. R , - -
A [

- ' . +

l‘al'tern'atively; (b) htghlig'ht the sentences' dlfstinct"i\‘/e second-order -




. Qa , ' . - . B
" contexts, thereby making them less confusable (Gll'latalnet al,, 1978) .

. L T : . ; o L
. Overall, there were significantly more verbatim and synbnym errors "

. than unrelated errors. The average\ errors were 33.7% on Verbatim items,

- -

30.6% on synonym 1tems and 23 4% on unrelated 1tems. Thesecontextual

. frequency effects on test scpres were prNesen_t oniy under repetition and hot
under imagery. Ag'a-in, iinagery subjects performed significantly better

overall than repet1t1on subJects The;sou';'c_:e of interference could be

- /

directly traced to the old distrgctors"si'nce greater than the expected chance _.

level of 50% of all errors were old. rather than new, as was the case with
N o v

D4
’ )y d

*° -the Levin et al,‘ (1978) results. That is, when subjects made errors on the
. ‘ ) . N Py . '.' ) . ) N

" © . test, they chose the old, familiar d‘istractors‘rnore often than t.he.new .

‘distractors. e . ‘ i
.Concérning distance effects on récognition memory for target in'f_orma_—-
o S 2T . R . - : . I‘ . .
« tion, when 't;';rget and variation _senterrces were separated by an average of
£ - s "‘ . . . )

‘ ’ . i . . . -

& -~ v : . -
11 1ntervenmg senteuces on the study 11st , significantly more errors were

. i
w0 . - . . f :

]

I . : . . : '

‘made on verbms and on sy-,nunym items. s::ompa.red to when target and - .
V. . . : . VAR .

“ variation sentences were immediately adjacent to 2 ch czche*z Cl se prox-

v

imity of'the verbatim éﬁd_synonym s'enten_ces to tbei_r target sente_nce on the*

. .
7

study list apparentlgl enhanced distinctiveness of correct answers and , -
. f N . ~ . - Lo P: . . } v
-old information . -, T e A

LY

Ghatala et él. (in press) . The results of the Ghatala et al (1978)

A

study demonatrated the va11d1ty of the contextual frequency construct
. . PR : . v, AP
. but ra1sed further questions. One q'uestion ‘was whether mere exposure to .

-

. * T »




unrelated distractors dﬁring study-was enough to causé interference on the

1 ~

later test'(Ghatala-et al.,.1978). ‘Testing. this ifequi;-ed the addition of a q

"new" item‘type, wheré some’target sentences would be paired with dummy

-
3 ]
i

senteénces so that both.‘ distractors would be new on the test. Ghatala ,

»

X
3 . . £ . . : . ) . . <
et al. (in press) tested this notion by using dummy variation sentences
such as "'T};g knife sl"i“c'/ed the cheese." ‘A test for w_hel'th_ér simple item

/ -
’ ’ ¢

fregifiency associated with unrelated items was enough to produce interfer-

ence was accomplished by comparing error rates on t‘xew items (probing

o : . v _—

! for target inforfation that had been "paired" with'dummy sentences) with -

- error ratgé on unrelated items t

hat contai_hed an old di.st?actor . If’néw
kitevmé'hava.d significantly fewer érrors than ‘unxf'!’qlalted items, the é.xpe-rillnennters
.;:ould éonclgde that t};e simpfz if-(;m bfrequh.ef‘lcy'o.f um:el.at'edfdi._s"tracv:'tbr'_sv . ;

caused int,erferen;it\a. | o

Ghatala et_lal . (in pregs)' also é‘dded an"'wins'tr‘ucti;rial condition

- under “:'_h.ich' subjects Were'not:given a‘n}.rv str.'ateg_y 'instr,uctions buf were
.- ksir-nply tola to try and learn the séﬁtences.‘- This- control c;)r:.clition yielded

‘a cpmpariso;x be,twéen interfenei'xée uVln'dér.-it'aﬁd 1__1n"d¢lrv a .x'epétition st“r.at_eg’yntl

'th.at.p/orevi‘ousl.y had beéh show.n.'to_. elicit the.contéxtg.‘;ﬂ- '_freq:;,en'cy"i'r'l.terf
fe'rencefeffet':tl\s on learning . . R

The rhultiple_—ch’oice test had‘ three item typés: _rélatéd, which .~ o

. - ’ - v o ."‘ <. . . . n
included a distractor that had previously shared a subject or object with
" tHe target sén_tvence containing the correct answer (the sub_j_eét/obj ect

. difference had no differential effects on test perférmariée-and was_done only -
: . . . ‘y . - s
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to make it easier to des“i?gn materials);. 'unrelated, ‘which included a dis~ -
~ tractor from an unrelated variation sentence; and new, which had two new .
distractors. Based on their earlier findings, Ghatala et al . (in press)
' predicted that repetition subjects':performance shoyld be better on both

s
kS

new items and unrelated itelms, compared with related items. "
ﬁ) v . . u . ,/ ' E " - ™ '
' On new test items, better recognition of correct answers should

«
s

‘occur compared with related items, since only the correct answer has fre- - .
N . . ! o
quency on new items. In.associationist terms (Anderson and Bower,

. N »

s o

. 1973), ‘a’pathway of association exists only between the correct answer and

. S o

oy . ) -, °.

- the test-item stem; the two new distractors never occurred in the context -

..=of-the question. Error rates on unrelated. items also should be less than
errors on related items since old, unrelited distractors have only item .’
e . P R S o . ] ‘ .o

Jfrequency whereas the correct answers 'haye_both_item frequency and con-

textual.frequency. I‘hus a correct answer should be distmguishable from"".‘n

an-old, unrelated d1stractor_,. Likewise, the correct answer has a stronger
association with the test-item stem than does t’he.nld, unrela’ce_d'distractor; o
Goncerning strategy differences, controL subjects‘ performance (relative

to that of repet1t1on subJects )was predicted to be moderated by the par-
t1cular strategy they m1ght employ covertly during study (Ghatala et al

l .
in press). . s | B

Forty-two -fourt'hk-_grade children seryed ‘as su_bjw‘ec.ts in the Ghatala e

. et’al, (in press) study. The materials. were,'similar' to materials us'ed‘by -

o

- . L e -t

| o > . | Cy L .
Ghatal_a et al.' (1978) and: consisted of.36 sentences, 18 target sentences-




* N -

'-,pé‘.ired with six each of the variation types-*rélated, gnrel_atéd, and n'e\gv;' - oo

Half of ‘each \typé':of variation sentence and their target sentenégs"vx.ze'r'e _v |

separated by one intervening sentence

<

on the-study list. The other half
, were sep"aratea by at.least ten intervening éentencé’_s. These distance

K 13 - .
. . .

effects on learning were either small or unsystematic and were-nqt'con-

4

sidered further (Gha_tala etal., in press). S.ubjg:é't's .é.gaih par.t:icipated T
’indi.vi\dually anid-the same 24-hour delay be:tweewn. study and ‘tést.was

used. . ) “

- - . '
.

LW

Ry

Repetition su.bjects' results demonstrated the contextual frequency

a b

intéfference gfféct,, with mean error percentages-of 31.8%0on related items

. ho . o REEE

D . ' LY

~and only 18.3% on unre.la't_éd items. There was no significént difference

@

between errors on unrelated items and on new items (19.3%). Thus, the
- . . e - . . : /_. . " - . . . .4, : . ‘ £y
“simple “item frequency ‘of unrelated distractors did not deter recoghnition.
1 . . - : a ~ :

\of_target_information, c . o ‘ S S
\, - Control subjects éxperien_c/e:"d item frequency interference. They

o . '. ¥ o : -
' *dld\&:}Ot have contextual frequency interference. Their mean error per- .
centages on new items.was‘23;.8,%vwhi.ch was' 's;ignifié:af;ﬂy lower than the

P
"

37.3% errors on unrelated-items;, illggg‘tiati'ﬁé' item :-fre"qi.léncy: inter'fe'ren'c'e'.
'I'-‘his'37_ .3% error rate cé,h_unrelajted‘_ité.m_é was‘comp'arablé‘.to the 31.1%
errors on related items. The e)_{périmeriters. suspected that this diffe.re_nc.e
.‘,)-: o ; . ) . . K C . - '} “ .' ; o . . - o
in interference effects on learning betweén strategy subjects and no- °
o stratequ.subject's~mig'ht bevdqe;in_ part to the use of varying stra{teg:ies by .
~tontrol subjects. Repetition subjects were obviously all using the same-

) : - T . .
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Tk

strategy since they were required to repeat each sente'n‘ce.alo'\'.ld, whereas

U G . LT . . " oo : . .
control subjects may have been using a variety of strategies’, covertly, -

proahcing thé unexpected finding of item frequency interference effec'.ts_'
‘without 'éac_lit'idria_‘l contextual frequency interference effects. . -

» . . »

te [ : . "- - i : ". - 5 N . ' .
- "To exaniine if this'was a tenable hypothesis for control-versus-: . Y

" Fepetition differences, in a follow-up experiment a sép,@zate gréup of control -

" subjects was given the samé task, and subjects were later interviewed.-: . z

"

: o . ‘ : »e : .
-to 'determine what strategy, if any, they had used during.study.. It

_turned out that subjects who reported usgng_ié,_silent repétition 'é_frategir

[y

o _ had similar error ’patt‘e'r"'ri'é to those in the earlié‘r'-experiment_ (Ghatélg

etéal., in press) who had been instructed to repeat. Subjects who reported
in press 1 D¢ tructed P S Who reportec o

R nét u;ing éﬁy p.éu;ti'(.:\ilar‘;str'a;(.efg;'had Il'_ii—gh, 'rllé.afylyjide.n.ti'éal 'éi-rpr rates . "‘
o on ail thre.e ité’.fn/-vt);pevs thét. chafacferizec;l "pobfj—lear.p'g;'?"pé:z:foxz_-‘.rr‘xaﬁc_:;e ‘ "
S (Gl:x_atala et al. ,‘; 1n press) ,-L Itr.‘.wa‘s only Qh;en er‘réxf‘:';’;’co.ngs of tl;léée <;11fferent oy
~c’5"ovgrtustrat(:eg'/y u'sers"~wé1'-e a\lr__era_ged thaf._‘i\ti'{e prgviqgs"iy,puZZ.ling item~
‘only frequency ipfei‘ fereincg___e'mergl'ed--'--'1‘.erf ' .ffé;rg fht;' xlﬁ_co‘fhlblinz_lti()n. of
‘ ,;6r.1te2_t_\:_:.lalg,zf1."lec;1uef1‘¢:v"y in.terfereric.e of pp;.;ert ;-(;p(;éters with’ _"p?;ofl ‘l_eta.'r.n.eris'"- _‘ .
ﬁnﬁorhly pét;r 'peo;for’mance..‘; : s _ ‘- ‘= -v ; '.,y:. - - ’ | AT

In '::a’not-h,er' expérimént réportéd -by ‘Gih::ll__tala'e,t al. _(ip p/res§), three . .

'c-_ groupsofhlgh jséhqo'l 'jgniSfé Lw;i-éi \'1:séd, assuljjects imt..'llér" inﬁ’?’,‘g‘?l‘“}",\"- o
repet1t10n, andcontrollnstruct10n§:I‘hese olderr;apetltlon st‘i’bj eé‘t;s.\ g ’

' demonstratedtheséme cont(?xtuélfrequency 1nterfe\1<'}ence‘onthe1r tests

as yonungerc}uldren ) 1nthatthey d1d notexpenence 1temfreqnenéy L .




interference. 'S_ign'i‘ficant-lﬂy- moreerrors were ~madg‘,on related_iterns ,‘than
on unrelated —items,‘\‘a{'her\eas un‘re-lated' ‘itjem[ errors did not differ‘frorr}:new
item errorsl. Imagery__subjects had nq differences in error'rates among
the three item types‘and'perfor"med uniformly b.etterﬁ(l.‘5.%. errors ac'ross ;
| all i_'t;em' tyi)es) _than either~repetition'(2_’9%‘ errors) or control s\ulb)ject"s:
(31.% lerr:ors); Howeyer, cont;rol_v‘subjedl‘ts had a un]ifdrrnly hi'éh'error”._ '
'rate c(>n all item types-. ,. This' \'avas in contrast to'the i‘t‘em frequency inter—v . E

" ference experlenced by younger control sub]ects who had s1gn1f1cant1y

R -

more errors on unrelated 1tems than on new 1tems but no further
¥ ‘)

. . _interference from related items. (Ghata’la et al, , in press) .

{

Once again the experlmenters sought the source of the control sub— e |
' s . .. . - - . :
o :
\hJects error pattern by 1nterV1ew1ng each subJect They found that those
" -who had covertly répeated-the'study sentences had contextual frequency -- - R

‘i‘n_terferénce‘,.‘ as did suhjects i.ns_tructed bylt;heexpe’rir_qenters to repeat":
. Errorsf'o'f these older control subjects who reportedly i’mag’e(jj the stud};,_
sentences were:unifo,r‘rnly low. on 511" item types, as‘ w,as the case \3V1th suhj
Lo ject\s‘"instructed .t_o,_imag‘e.‘ S'ubjects \Jvho ereported using no s"trateagy dur1ng

.

study had the same uniforrnl-y,high' error rates on all item types as'did

youhger childzen in the earlier. study (Ghatala et al., in p'ress) . 3
One majozf conclusion from this last series of experiments was that

. e ,
] R

dlstractors w1th cpmpetlng frequency do no‘t always cause 1nterference

(Ghatala et al .,in press) 'lhe only dlstractors that e11c1ted test’ 1nter-
N : S o ;
_ ference were those that shared a context W1th correct anwers by. a‘ppearlng o

=)

el o
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in related study sehtenoes. " Furthermore, certain instructional strategies.
, '.‘A. . i , n .. . . o Do .. e . | . .
are capable of eliminating contextual frequency interference caused by old,

“familiar distractors. As for the e'du'cattonal implications of this research,

¢ -
'

‘Ghatala et al. (-ir’i press) stated that: - _ - r
R - . Lo
Even though equlppmg students w1th ef,f1c1ent
‘ 1nformat1on -processing strategies is probably the best
S way to help overcome contéxtual-familjarity 1nterference, -
it may not a1ways be poss1ble to control students' process-' - °
' '1ng activities. Therefore, explorlhg ways of constructing - I .
' 1earn1ng materials so as-to minimize potent1a1 1nterference
is also indicated. In light of'the present finding that over
half of bur fourth graders and a quarter of oar eleventh
graders reported having spontaneously employed a rote o
repetition strategy, research designed to modify existing . ' .
interference- producmg learning materials’ takes ‘on added
‘s1gn1f1cance (ms P. 21) 3 L= :

?—*. T . » . . !

A - i
Although there was a drop in the number ‘of control subJects who reported 1

s . .. LT ’ ' . N !

‘ us1ng .an 1neff1c1ent 1nformat1on processmg strategy (repet1t1on) from half

of the, younger control subjects to one—quarte_r of th;?:‘ high s,g':hool_subjeCts,

it nonetheless was surprising to find ;somany' older 'subjgects still usrng a
poor 1earniing,strategy‘. C a I S Moo

[ . o S de J ! ' .. . Y
Levin at al.. {1979). 'Thes'eauthqrsconducted another'/experirr\x‘e_ntx

e - i

<

to explore.the effects of contextual aids on reduCtion‘-9f/i'nterference .

) ) . - 3 ¢ I ) . ' .
in casesWhere'it had been shown:to occur. They realized that it may
not be possible. for teachers to trdin s"tlude_nfs ip ’_'ihstructional_: "strategies -

B . ; L - . . Co T
(such as imagery) that reduce interfetrenc,'e, so alternatively, Levin et
al. (1979) sought "constructional” methods to serve'the same.purpgse.

. coa
LI

‘The eons'truc_tion’al'fmahipul“atiori thé_y used was to give target sentences ™

P ) BN
S . .

R Lo ) o o Y




and their varia‘tions different second-order contexts by adding different-

prepos1t1ona1 phrases to each

- For exatnple two sentence pa1rs were "At the restaurant the guest

: cheWed the h t dog" and its var1at1on,"In the. yard the guest sn1ffed the

tobacco ;" ’I/he later multzple choice quest1on was. "At the restaurant

Ji
!

a . ¢ T

what did t/he guest chew" the hot dog, the tobacco the cupcake " “w1tI"1

"the toba co" as the old dlstractor

/ .

The exper1menters expected that

i
\

! .
front

9

. there would be less 1nterference when the d1fferent contexts appeared in
f

the two related sentences,’ compared w1th when the contexts were

absent s1nce d1fferent contexts were pred1cted to hel

a

P subJ ects keep

o

the related sentences distinct in memory (Lev1n et al., 1979) To see

<
. o3 AN
/4hether the add1t1on of contexts per se was enough to reduce 1nterference, \ ,;

/ similar contexts were added to the sentences for half the Sub]%s, N o g
A :

Fortv-two fourth- and f£i fth gz ade chddren pant1c1pated m the study,

o

all’ under a repet1t1on strategy, w1th 21 serv1ng in the same context condi-

4 »

tion and 21lin the differ ent context condition, The sentence lists Had 36 .

_ sen't,ences of the same form used in prior studies: art1c1e-5ub]ect verb-

2

. art1cle-obJect And agam there were 18 target sentences pa1red w1th

six each of the related unrelated and new var1at1on sentences.

e

Contexts

appeared w1th sentences for the context subJ ects but were not g1ven for ~

N - L . &
no- context subJects., On the context 11st a random half of the sentence o
o , A o

‘e palrs were chosen to have the same. context and the other half of the .
o ). o .

’

"senten‘ces..were g1ven d1tferent contexts, "¢ - L

o
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Results in the no-context copnditiO'n'replicated ‘e'arlier results

(Ghatala et al.,, in"'press)'., with contextual frequency occurring. Tbe-m_ean
_ correct on related items waé 71.4% which was significantly worse than the
. 84,i% correct on new items, The 78.6% correct on unrelated items \\Nas not

s
5

- significantly different from the 84.1% correct on new items.- : " .
" Concerning the’ effects of contextual aids on interference, the main

'hypo,thesis-ofthe study was verified, JIn the difi_'erérit"context,condition,

contextual interference was el1m1nated as 1llustrated by the s1m1lar level
f\ N B . o

of 1nterference onrelatéd items with 87. 3 correct", and on new itt\ems with

93'6% correct. By c_ontra'st,’ in.the _Sam'e-'context condition therejwa's\.
- interference from old related and unrelat‘ed~distractors with both the

y 3

¢

.. 69.8% correct on related items and 77.8% correc_t on unrelated items N
found""to,be sig‘n'ificantlywwor,se than the‘92.'l%' corr_ect on new items, N

~ The authors comment on_the theoretical as'pects-.of their results:
From a theoret1ca1 standp01nt the results fit an-
associationist framework (Anderson and. Bower, 1973) .
as well as one. that is based on presumed "fréquency™
processes in recogn1t1on memory (Underwood 1971).

- In either case, pairing the same stimulus w1th two
d1fferent responses would be expected to depress sub-
‘'sequent mult1ple ~choice performance when one of the,:
responses is. 1ncluded as a distractor. This is the .
outcome that has béén observed when old related. E . ,

' . items appear:in the set of- mult1p1e choice alternatives.

When an 1dent1cal (same) context is added to the to-—
be-learned sentences the problem st1ll rémains’ and
“in’ theory, should become even- more. severe. (Though

not tested stat1st1cally in the presPnt study, 1nterfer- .
. ence ar:slng from old-related 1tems was greater in the

- . 'z’

"E

. . . 0" ) . R Y . . 7 oo
” .
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same-context condition than in the no- context condition)

' Finally, both theories would predlct L1nterfer -ence from
old-unrelated items to-occur in a sa.rrte context condition,
though not in & no- context (or different-»cont ext) , -

_ condition’: .This is because. information that is unrelated
S ‘when po context is provided (through separate associ-, =~

o ‘ations to different subjects or obJects) should. actually ' -

= n -acquire.x relatedness via the common context meosed R

" upon it: As noted above, this is what the results .

.show. (LeV1n et al., 1979 .PP. 2541-255)

They. also comment on the educa-tlonal 1mpiicat‘ions.of their research' .

by noting the fact that con:structional asf:ei:cts of materials can. be alter‘e_d,.'

- v . ‘ l

M ,:;for example, by adding distinctive contexts to potentially mutua]ly,, Lo =

.4 o : n

interfering material, to_reduce the Iﬂossibilityof inte_rferen_ce occurring
. . ' . )

~
“J
I

(Lev1n et %.1 1979) Thls tay be a more practical method for c]assroom

£

7 \.‘ .',., . I,,.v : . - - Lo, w
~teac}.ers to aid 1earn1ng of similar materials than strategy training. o

: I -
Conditional 0l1d Errors o ‘ ! L : o

“ Before leaving the topic of sentence' studies, a distinction should

s 7

N

' N : L . doo R “q 2 * D s s
be made between two measures.of interference discussed in these studies. |

+ . The primary measure of interference involved comparisons of error rates

.
o ~
- v

(or theﬂcor'nplernent, but equivaléht, ‘numbes of co'rr,ec't responses). ‘When

l i

- o s Lo . ' ~
interference was detected itocc;.(rred as differ;ences in the number of D

PRV

. o - : . U S . - ,
‘ < s : A :
errors or correct responses, between d;ifferent item types., .
: ‘ B .

P

o .Supporting the prirnary ’tneés‘ur'erfof'iiiter_fe_.ren&eWas secon_dzirir . B
~evidence illustrated by conditional old 'error analyses where the propor-

-~

tiom of seiection of,oid _distractors out of all errors, old and new;, was - :

computed (Ghatala etall, 1978) T‘hatJ is, a subject selecting three old |
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distractors out.of three errors received a 100%; if only two" out of the

» i

_three errors were old, the subject's proportion was 66.6%; ~and one out

- of three,. 33 .3%. Conditional old errors were computed for each subject,

Vo <

» "on each of the item types. The averaged preportion of qldver"r"érs among

-
g

~all err,o’r’s on each item type could"then be tested—-fc{the sighificance of

“its departprefrom the "expected "50%, assummg one old and one new

T e

'distractor', by the formula: . : I o {

: _.50. ' .. o - . . :
TsAN . VR e

number of subjects who made errors on a glven item fgrpe,

..2
i

— e e e e o e - ' n.
K . .

w
It

2 (X 2/N 1 = sample standard deviation of:ciiétributic')n s . .
) _of conditional old errors; .

v i
~

= averaged conditional cld errors across all subjects making errors. °

<1
[

. I < » o, B N Ly ) . =
; ! - S - . .

5

/ Recall that . 50 1s the expected proportlon of old errors among all
4

Y . errors since p1lot sub] ects for the sentence studies 1nd1cated no prefer- ' “

: : i o’ : "J) B ~ S
ence for any of three dlstractors in a nonlearn1ng cond1t10n where only e

the test was admlnlstered Thls means that each of the three alternat1ves

had a 33.3% pre-experlment probablhty of selectlon However" S1nce Zfrllly )

o !t'l;.yo »yaflternatives re;)r esented _errors,._eech'had‘ an e_q_u'allyilikely, 50% '
o  //vpg‘-;_‘é:lbcperimenta]f‘;ra.ro‘hahili;ty of ,selectie;i -
f R ‘Alt"h.o.urgh- :ihterpre.tetion of the t test for s‘igxfi.if.ic.ance of 'ccn"di_ti‘cr,iel'

. ) s . “ .

B

old exrors is'fairly"s'traightfqrward, a basic prcblem in ugiﬁg the :test‘ "
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N . c -

Ly
was that not all subjects made errors (Ghatala et al’., 1978) .. A Sp.bjeét

* ' making no old errors among all errors (which assumes errors were

made) ~hac'1 a conditional old error proportion'of .'OO, but subject. who

all'on an ';item type, must be excluded from the _analy'sish'

made no errors at
) . : Lo ! . s
. A . . {1 gso e s .
because in thdt case the index is quefmed. As a result, ‘it is possible
. . - . N V .

that certain high-scoring students’\\n\jll ‘be excluded from the analys=is,
S, r I — '

resulting in "...complex selection protlems inherent in 1e§|$'fthan-completé :

*

© * datd of this kind" (Ghaté;la et al., 1978, I;a}ge 361). Ho’we.vler\% it was

._still possible to examine patterns of co_nditional old errors, in descriptive

o -

rielded additionz] informatioh fabout interference,

terms, since these patterns

!

interference evidenced by n’ mber of overall
- errors will be referred to as "primary" and».int,ervferen:ce/evidencea by

- For convenience sake,

I
/

- statistically greater than SO%gconditional old errors will be referred

i to as "secondary," although both are evidence of in!;e;r"f‘fer'ence - Results
from Ghatala et al. (in preési7) indicated that when’siibjects had primary
o _ o - ' : A '
evidence of interference st.erj}xming from familiaf'cll,,i":strac,tor&z, they als6

e - P s g . B
’had secqondary evidence. The reverse"i‘waé,n_ic_)t,‘,;,t'-pue since there was second-

- H 3 7
i e i

- E y A 4 | v
ary evidence of-interference in cases where tifere was not primary
evidence. - j D /
Test scores on unrelated items s,h/c'/ined secondary evidence of

. intefférenCe'Wereas both ,secondar'}%nd 'primary»'évidence,was found .

. ) . o i N 7 :"'4' / N M ] ,
" on related items (Ghatala et al., in/gre’ss) . No-evidence of interference

was found on new items . Although there was no significant.difference .
- 7, . ; °
. .v'"/' k) ﬂ
;o l:
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between the number of overall errors on unrelated items and on new items,

=
2 B

when errors were made, old 1 ather than new dlstractors were' chosen
. 4 g

voLn

on the average (across all conditions) '323.9% of the time, -wherea_s the

.. selection rate of "dummy old" distractors on new items was 49.3%, almost t

X ~ exactly the percentage expected by chance.

It might seem that interference evidenced only by selection of old.
~rather than new distractors is not important because students' overall error
' .\"< o ’ ' . 4 . N . : . . . .

" rates are not’increased. However, this type of interference.nonetheless

PR
H Lo

illustrates that the particular distractors incluc_led in sets of/i'ﬁhltiple-choice

wd

alternativés affect f)erformance, even on old, urirelated test items? : ' .
(disti-actors with item frequency but not contextual frequency)s- It is also 2
- . i i . “ . ~ :

‘e
a

interesting to note that even under imagery instructions there were more
- ° i - Pl :

7ot . P ' RN _ // ) N PR -~ .
" 7 old than new distractors selécted on unrelated items, Thus, there was evi-
; ) : : ’ ’ ! It * . ’ P . A

. . \ “o \

. Y b / . . . . g~ .

"' i _dence of intérferenceeven under an efficient stratigy that eliminated S
prlmaryj-interference S , ' L W

‘ , ) . £ v . . : . A

’“xferentlally Produced Interference and Relevant Inference Studies

) . ’
Cons1der the sentence "The captam hlt the nail” where the 1rnp11ed
\ /

C )
/ b \w,-/ A

instrument is a hammel/,.f Suppose stude

nts ‘were exposed to this related "
. ° R . .
S . . . a .o

: )//L\riation sentence along with a target sentence "The captain traded the . .
bat,™ and wer:"e:',léter asked "Whet did ‘the captéin trade? the bat; the'cfub,
R ,/," ' ' . \3
If students 1nferred the m1ssmg 1mp1ement 1n the f1rst

" the hammer . ".-
s - o L. /‘ )

.

senténce,| '_'ham'm\er" might be an"attractive answer'\tp the test quevs_tion .

N

°

" To the e?[{tent thatthere 1s de‘vello,pmentall_improv"emen.t‘in prod'uc"tion‘ )

3
o. “ .

- [ e ’:_z\v:v"’.. el , L ' S

oy
B
£
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" "of inferences, one might expect differences ‘between ages. in the amount

. ? . . P
of interference caused by implied distractors..

d v
o~

o . Relevant inference studies."Co_nflictinglr_esults characterize past
Do : . SR, . ; B :
.. experiments seeking developmental trends in inferential ability (cf, Kail, - (

r - Chi, 'Ingram, and Danner, 1977; Paris and Lindauer, 1976). There have ‘. - |
been methodological problems with some of these 'stubdieS*, perhaps in part

' ot ' . « . ) C ', : " E ¢ . ’ e -
'/ - ac_cotinting for discrepancies in findings. ~ o

.Some researchers (e. g Paris‘and Carter, 1973) used a false'recog—
K] "“\

. e A
A .

o n1t1on paradl gm where test sentences required recogn1t1on Judgments Test
' sentences w‘ere,inferences"drawn from combining,the5"1deas of two study'

4

~

s'enténce's. AFor exam'ple' Paris and Carter's (1973)'l'st\."1'dy sentences inclu- ~

- ded "The b1rd is 1nste the cage"and "The cage is upder the table. U A true

/

-~ inference on the_test;was "The bird is un-‘der the table." Seven- and ten-

. . v K
. ‘ : B . : . .
{ : . [ N . ?

year old children were asked if this lias't"sentencej had been on the study l’15t

S The researchers failed to find developmental trends in falsely -
e K - . L e @ '

1" ‘gecognizing inference statements but concluded that this'may have been

oaused by the fact that all e‘rrqrs. including false recognitions, decrease.

' w1th age Thi's mi'ght cancel out~ any improv‘ements with age in -the ability .

"to make 1nferences as would be shown by an 1ncrease in false recogn1t1ons

* Paris and L1ndauer (1976’ ’ evised this.methodology and using'a ' ‘; L

o _'recall task in two exper1ments'. found that six- to sev‘én‘}’ez’-f"Olcfls were

BN . o . . . . TN

- less liké_ly to m/.ake‘spontaneous inferencesathan older c_hil'd‘ren ten to ’ v

- :eleven years.old.. Interest1ngly, 1n a th11~d exper1ment younger ch1ld"

: P . . A, 8

! N o e LA
‘ren acted out sentences forc1ng the "use" of the 1nferred 1nformat1on _ _

FEY Ao ) . : - :u.

o \ o : . . : ~
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L : | K gy
. They later recalled statistically the same amount of sentence information

d
- .
o , . . - B

when given implied sentence information as retrieval cues as when given

o .
° %

. o .
explicit sentence information, thus .de‘monstratingrthat they inferred the

information. Overall it appeared..that total. recall was.ehhanced in this

. .
: , L : St ¢ 2 .

third e'xperiment compared with the first two experiments; however, an

older ‘age group was not included in th1s last exper1ment maklng it

dxffmult to draw conclusmns about how well the strategy worked in this

’
.

experiment,. su}ce a d1fferent test was used than in the prev1ous exper1-

me_.nts. Older chlldren may do proportlonately as well w1th these

materials and the»actmg out- strategy,,so there st111 mlght‘be an age-

"related perforinadce difference. On the other hand, yoonger children's o

level of recall.‘ma;i" b.e improved by this strategy up to. the older children's

o

' Ievd, if oldex chxldren s already good recal ~w1thout the strategy was not

e i m e en reemeaman 3 8 2 e ek e e e e R . ey e e 4 £ 0 o e e e amn

P SR - - e ¢ .
. . . . . .

1mproved further w1th it o ' ' RS _
’/ . | ) “

. Kail ét al. '(1977) did _.not find »d"e\fe}_og;r_nmedtal trends .i__x_}_.“iﬁferential

L

ability. They presented to seven- and twelve-year-olds sentences .. .

- similar to Paris and Carté,r'e sentences (1973). Instead of a false

- recognition test, ‘test ’c'li..lestions were like "Is the bird under the table?"

‘which did rot reqpire a reco.gn'ition judgment. Youn.ger children were « -
T e ~--u' ' — ." ' ' e ’ . :/.. . s - " ‘ s
found to be as likely as older children to respond affirmatively to this

" question, which required makix}"g anfin.ference from the two study

sentences given above. =~ - ¥ - T e e
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-

4

It appears tlhzat finding developmental trends\i#f making inferences |

is task specific (Pafis, 1;975; Paris and.Lihdéﬁér'; 1977) . - Failure to
. find age-related imprdvemént&mhy; be an artifact of the .false'recpgnitioh
}Saradigm, or of too"sim"plek a task to discrimina','teb ag_é differéﬁcés which

= LN

. . m_éy.ha\(}’é"been the case in the Kail et al. (1977) 'study‘., Because of these

2

"discrepancies among findings in inference studies, it is best to uhderta{lge

o .

_the problem of developmental trends in infer entiélly;‘pfoduced in’t‘érfe}-e:ri"ce

o o ° . - . .
-~ in small steps. . L PR
. T -~ . o
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E Rationale = - ' B :"

‘and for'which ages would add to our underjstahding .of“c‘omponeht abilities

strateg1es might aid non-spontaneou’s 1nferer_1cers (Paris and'Lin'dauer, -

. . . S . ". ) 34,
" CHAPTER.JII, . - -

RATIONALE AND PILOT STUDY

°

i

» .
R
) ’ ’ & ot

The net:essary f1rst step in th1s problem is to defrne its rat1onale.
N |

Why study the development of 1nferent1al ab1l1ty, part1cularly usmg a

'mult1ple cheoice format"/ ) o . ‘ S t

¢

F1rst, 1t is theoret1cally 1ntergst1ng The ab111ty to- draw 1mpl1ed-

- e

mformatmn from- exp11c1t 1nformat1on is 1mportant to verbal comprehen-i

-

~ sion (Parls and L1ndauer 1977) Ye_rbal. eomprehen"'_sion is often meas-"'

ured by multiple-j:hbice tests . Knowinévw'hether.' implied\jnformation is a. .

a

‘Bource of interference on multiple-choice tests, under what‘conditions,

R

"

. . . Y . .
PR . . . 7

in usmg the'ﬁg ' t1p1e cho1ce format to detect mfevent1al ab111ty, 1t 1s

'v L ; v., B T _‘\n,‘-'-‘.

eas.y to see how (1nstr;uct10nal strateg1es and a1ds tha/en_hance sentence S ,

A
L4 .

‘processing (sueh asl-imagery andpictures): mi‘g’ht"be Atested with ﬁoor«

re‘aders or; slow learners to determme whether unprovements could be made

K 3

"in the1r 1nferent1al ab111ty There is. already ev1dence suggestmg that some,

LN o - b BN \. . (...g(b,: -

1977) Further research w1th the mult1p1e—cho1ce format could be done o0
' to establ1sh the relatlonshlp between 1nferent1al ab111ty and readlng o )
. -f‘r. ' g ' v . . '~. x"’ ‘ ‘ . & . - - . : » ‘ L vl ‘ - . "’ .

. o ! . . . “ o N . .
. k . . . . . . . Wt .
oy . . . L . e N Lt . h ”
. . O : . . . ) o s '
. o R . S I . o . .
7 N
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ab1hty Paris and Lmdauer (1977) implied that if an adequate methbd—

ology could be developed to measure mferent1a1 ab111ty, success on such :
~a test',_.might' be a u.'§eful predictor'of reading readiness. -This eXCiting'

idea obvmusly needs ver1f1cat1on but it first must be demonstrated that

2
-. ¢ . o t,
I3 - E :

inferential ability'can be detected by examining interference on multiple-

choice-tests. B T
/o ' ? ’

Multiple—choice'tests; do not require the .'sarr')etyp'e df regcognition
judgment as do test_s use_'d'in the fa')lserecdgnition'baradigm since sub-.

-

j?ects do not answe-r "yes" or "no" to each question. The analogue to

e B

 statements requiring recognition judments in the false recognition paradigm

would be the multiple-chojee distractors. Alth‘ough.on_e cannot precisely
. 3 X 4 . . . ° ¢ g - a4
o . - ' . : ; : [ 1
o~ define the differences’in cognitive abilities required by each test format,
. K . x .' . R P . . '. ] . \x
intuitively it would seem that the bias of ,younger children to respond

- affirmatively in the false reeogr_)ition_paradigm"ha‘s’beeh eliminated in -

[ .ot

. - “the multiple-choiee paradigfn.a The mii'lffiple?c’hoice formatkma‘y be just

\ the tnask,fsaris ahd‘L.indauer',(l'%é)v had in m‘ind-,when t'imey'_stated', "Future -
| research on children's ihf'erential"pr""ocessehs' of'merr)ory shol’ﬂd -in\}estig_ate

' deveIopmental ‘t:hanges in, comprehexi'sion of a range of semantic inferences,

-the role of metamemor1al ;alans in age by strateéy mtera tions, -and -
| l'eco'l_Ogical__ly valid" tasks Which permit ready extrapolation tevcl}jl-dren!s
o everyday taslts"and pr?cessiug demands."' | (p. ,226) - R )
" TPilot Study T - - _( o |

A pilot _study was‘conducted to test the assumption that irhplied )

-




., LT ’ ) N " ) l N 36

1nformat1on can cause test 1nterference . ~The segond purpose of the pilot

study was to test the materials to be used in the main study.. .

¢ y

/S'E'ntences. ;_Eighty sentences of the general fbrm article—s’ubj ect-

verb article-obj ect were constructed and, rev1ewed by three Judges.

S1xteen of the sentences wereldes1gnated as target sentences which’

’ ' - : i .
formed subsequent multiple-choice question stems and answers., Sixteen
five-sentence sets each contained a target sentence, two related senten-

-

ces, and two unrelated sentences. Examples of target'and variation.. ", - -

7

sentences, test questidns and alt'ernatives are_presented ins_Table 1, 'page

P

37 Related sentences had the same subJect as target sentences as 1n the

il

_ ’top example in Table l Unrelated sentences had/avd1fferent subJ ect

//
] ~ . N .

The noun Ob_‘] ect 1n the target sentence "The capta1n traded the bat"

[y w

_answered the mu1t1ple cho1ce quest1on "What d1d the capta1n trade"

-

D1stractors for each test,\questmn had prevmusly occurred dur1ng study

. B ”
Ty

“in phrases at the end of related and unrelated var1at1on sentences. ~

° . ',-. ‘.(;tilg"

The ‘add1t1on of one r,glated and one unrelated sentence to each

¢

.ot

'_set departed from pr1or relevant sentence stud1es . These add1t1ona1

'vari_ation'sentences-_,w'ere‘incl-uded innthe 'p'ilot st_udy so Zthat.'_dld,
irlcorrect alternatives were new, incorrect alternatives for half the
subj ects.and vice versa for the’ other related and-unrelated sentences in .

ST :

eac\h five'—sentence set. By counterbalancmg the mater1a1s in’ th1s way
\ v A . . P . . . '.

-there would be add1t1onal ver1f1cat1on of contextual 1nterference 1f

R v

.-sub]ects had -'s1m1lar;p_atterns of errors,on',both related\items{and if thére
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. : TABLE 1
Examples of Target and Target Variation Sentences
Used in Pilot Stady . - I o
7 . )
: Target: .- The captain traded the bat.'l 2 ¢
Target : ' - o ‘ : T
N Varxatlons Related-1 The caJ;t-un h)t the_golfb'\ll (thh the club) ' ,
) - oo Relaled-Z : 'lhc captam hlt the nml (thh the hammer)
s ‘ . 2
7 Unre]ated 1 Thc mallm'm h1t the golfball (w1th the club)
: v, Um (.lated 2 The maxlman h1t the nail (w1th the hammer) ¢
s - : i
. Test: What d:d the captam tr@de" o
the bat’ / S . _ .
[ [
" the club‘ : ) Co- “ . o
-—_——.. . S ; . ;:’. & A
o " the hammer = =
. Targe.té . The rcpairman paixtte(l the _garage, e
- . ;. - . . = . - .
VTarget‘ .o ) ) " Co. P v S o ,‘; o
‘Variations: Related 1 The repa‘irman fixed the showerf(in'the‘ bathroom).
Ke Related 2 The repalrman flxed the dxshwasher (m the k1tchen)
2 T @ - N ‘\
ot R o v Unrelated 1 The father flxt_d the shower (m the® bathroom)
f : ] Unrelated 2 'I‘he fathcr fn.ed the dlshwasher (m the kltchen)
. - . " Test: _ What d1d the repalrman pamt" ,
the garag‘ii'“l' .
b _ the bathroom - i+ . - S "
) L v .
. /.t : a \
s ) = d ‘o ’ (
. x“' ' f &
L e K S

ERI!
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) . ' o /!
v\ / .
were more grrors on both of these items than on b\oth unr,elated items..
! . . . L . . \'_/ i

Simil’arly, one would predict‘ that for, the same distractor the percentage - |

. .
2 L]

" of students choosing it would be greater when it was contextually

_familia1; or old,'vthan when it was a new_distr.actor. Both of these notions

ae

’

were later verified by the results.

a . . Te -

'Infqrmation that was eitherimplicit or explicit in éach sentence is

‘ 1n parenthesesTQin, the e'xamples,of Table 1. 'In pre-leot stud1es of the

B :
mater1als with f1rst- and f1fth graders 1mp11c1t vers1ons of study

e
'.A -

sentences were read and subJects were asked to supply 1mp11ed mfor-— :

5 ! .o l\

e ‘e

mation. For example subJects were, asked 1f they knew what the captam .

‘ - I- A
,'. _h1t the golfball w1th If nearly lﬂO/% of 't'he-subjects _in, 'each grade,identi:—_ '
'f1éd the‘;m1ss1ng 1nforr_naticn, the senten_c"e' was accepted, Sentences not
rneeti'ng this criterion were rejected for ‘u‘se_ﬁ on the pilot study. This__ i

s . i~ , . . . ~

simple test was d_one to a‘ssure that ch;l'dren knew the implied information.

B - . <
" .

Four target sentences ap1ece werg randomly ass1gned to the

-~

.follomngvfour m1xed 11st cond1t1ons. related 1 and 2 'where ol%clistrac't-;_;. .

N PRI

D ‘or's’on mul'tiple-ch,oice'iterns woccurred in implicit or "explicit related
- e ] f, i . o , - : . . ,

. va'ri‘ation ‘sentences during the study phase; and unrel-ate'd'l and'2

'where old d1stractors were in unrelated var1at1on sentences. Th1s old

-

1nformat1on was conta1ned in a phrase at the endﬁpf each var1at1on _I

R L : o

“_sentence L1sts were m1Xed w1th half exp11c1t and half 1mp1ic1t sentences.

_'l,‘hesew'e're_counterbalanced across subj/ects. '




' Four mixed lists were formed by systematically rotating sentence’.
. Co Y av . ) ;

4

sets through lists, Lists in?l{tded 32 experiméntal éentgnées, 16 target

sente\:néé‘é paired with on7/related or unrelated variation. Placement of =~

- target and variation sgn/tenc;_g_s on lists was randomly determined. - . /
Multi;)&le-choic'qteSt . The recognition test had 16 qﬁeStioné, each -

be - followed by three {espdnse options: - co:rr.ect_choice; old, incorrect ‘
choice;_ and ne/, incorrect choice. Without ha\{in_g' listened to s/ty'éen;
-;‘tencﬂe"s, a sep/arat.e group of first- and‘fifth,graxders ':'took"‘sglg,te'ét"and were,

- .asked to choose one.alternative for each question,, Test questions and
S ’ ' . } R . S @ ’ ) i

»

seﬁten‘cte_.\s yere‘ré'dési%hed or dis.car"de_d.if,.‘there waé él’sighificant bi_a;s
- towa/rd oné of ti:e alt‘éi'.n’fé.t'ivclas.' ‘This '-.i);’dgesh‘lré _jal‘lp_\k(ec"{‘ for a 1a;t;r'ar.1alyéi5.
o"f/é,’cmditipna._l old g;r_'orls ) baSed on vth‘e te.%tlad fact that_ltlher‘e‘ Wéz;e no ‘b':'ta‘st‘a‘s
/to;\f};%c‘lnany ‘\q.)f)tvhe f‘-:e.sponv_se optlor:s‘ "’i‘he/r_(-:_-fore, if it wé.; later demdnét-r'atéd

/' that more errors were old rather than new, the conclusion that inferentially

-/ produced interference was creating these errors would be more stz-'ongi‘}_r'_“.

s supported

e

° -

For the final test version, the order of the response‘q;ﬁéstions was
rcandoml.y’determined and all ISillo't subjects -recei}gge’d‘_ the same.random order. -

Procedure. Subjects were éhogen from elementary schools located

. o
- - ¢

in a inetropol.i.tan univefsity}cqmn.i:un‘ify.' -They participated ihdivi_du_g.lly in

the pilot study in a quiet room Sepé.rate from regular classrooms. They
_were told that the éxpérim_enter wanted to find out how well they could learn
sentences. They wé;e also told, "Y'o‘u. are going to listenl to_"sqmé sentences’

s * . " . . » -
© . . : ' - 2 - N .
e N . o L . feo N N ’ e
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"on the tape recorder,,'an‘d I want you to pay ciose attention to them because -
'~.‘1ater on I'm goinlg ‘to'ask',you que'stions about the‘s‘entences M S‘t'udents
then 11stened to tape recorded sentences Five seconds’ elapsed between “
centencesi AR - | R
! . This piiot_'study viras conduoted_before the _Ghatala et al. (in press)
study', \.'V}:{Ch showed the poten'tial_ pr‘bblern'vyith‘interpreting eonvtrollv sub— .
jects'" _test resuits. I-io\;/eyer, the results; of this pil_'ot"stu.dy did not 'seem to:
‘indicate that.c'ontrol”subje'cts were using anything other than‘an inefficient '
. strateg-.y since _conte}ttual i’nter‘ferenc"e was present‘; ' h
At approximately the sarne time 2“1‘“hours later » the same cexpet 1menter
- returned to the school and “tpested students 1nd1‘€'1dua11y 1n the same room.

A

Follewing proce_dures in prior studies, the 24-hour delay was used in order
to create enough errors to tést the hypothesis that implied informétion is a .

source of interference. .Chil'dren.‘._were.remi.nded of the sente'ncels._they' .had:
heard the day before and th'enﬂli'stened'to ‘16 tape recorded', questions and

!

-response options at t‘heir own rate They were told that they/had to choose

~

g v - ’ . S . e e /
an answex“"‘after each quest1on and-to guess 1f not certain. A/nswers were
‘ o -/ s e /.
recorded on paper out’ of sight of the ch’11dren . - o / /-/.
c e

s :
‘ 2 Ve /

. Results. Twenty ~four fourth and twenty-four f1fth grade students /
T e . N /

(their mean age was’ 10 years,Z months)part1c1pated in the p.i.iot'/study._ /It';‘
was predicted that subject.s this age (avould sp"ontaneously' infer and' there- -

“ . / e .
I

; ‘o

o fore there would be no d1fferences 1n error rates on exp11c1t and, 1mpl1c1t

/, .'

. -

items-" . . » " . ) T ] . . ) ‘._' . i B . t

-
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~Results proved this to be the case .. The mean percentage of errors

N

“on imp\i‘cit‘items was’ 3»4 .4% which was not significantly different from the

39.5% ér!j‘prs on explicit items. It appeax".s, {hat.foufthj- and fifth g;'aderé |

| autbmitié;ally process implied information that later can c_auée the same

“

v

" level of interference as does explicit information.

- COnditiqnaj old errors analyses verified that .subjects did.‘i‘r'xfe’r the

desfred information.” When-errors were made on 'both..vimplicit—relzétted V

oy . . . . \ .

it§ms and bn explicif;related, items, there was a higher percentage\\o'f old. - /

; v o
/ Y
!

distractors c'hosgr'; than new distractors. On implicit-related items,““.\whicl'.l

. E . R
N . 1 o " i
\
-\

inchjdeci an old fﬁami'liz}r.'bpt implied di‘straétor,,Cc'mditiorial old errork

B K . ! ». \ '

' averaééd "78'1’.’9%, which was s}gh}ﬁfcantly’ ‘higher than the 50% expected = "

by chance’,__t_(ZZ) =4.21, p¢ .01/. On explicit-related items, where old,
N j , . _ \

E

. . ) ) i
familiar distrwactprs were explic/it on study seﬁtences, the conditional old" -

- . P

error a.verage was 71.9%, which-was aiso.signifi’éantgly higﬁer than 50%| -

© £(21) =311, p¢.01. ,Oni both implicit-unrelated items and on explicit-|
unrelated items, ‘the rate of//choasing old distréct‘(_)i's was near the chance . .

. , Do ' /’ ‘ . ’ : - ) . L o
level of 50% (50.9% and 51,8%, respectively). It should be noted that . . !

¥ -

these analyses weére based on incomplete data because some subjects made

~ * W

no errors (ofie sub’ject,t;lndel_"ir,r:ipli_cit-jr-elated;__ six under impli"c“it-
_unrelated;. two L}'ndexjy explicit-related; four-under exf?'licit-unr,éiat;éd) .
~C6ncerning' c/ci_flxte_x.tual frequency effecfs on inférentiall.y-produced
interference, ther/‘é was a significantly. greater number of errors on related

. -~ ) / 3 . - o .

¢
< ’ ®

Y itevr‘n.'s'k(k4ﬂ1'.2%)_‘th/a/n on 11.'mr:e1avted items .(32.8%),;@(23) = 1.9'1, 2<'-05 ,
- / . E . . . . . A . .
Lo
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) v ' ~“/ . ' v . ' -
oné-tailed. This demonstrates that contextual frequency interference

/ . ’ e . sl
. . ,"’ - . 3 © [ i . .
exists even when a distractor on a multiple-choice item was only implied

] t / . ' - .~. . ]
in a sentence related to/;arget information. I B} ,
. f / . . B . @ R e

The results of -Zhis pilot stddy verified that implied'inQOrma'tgi_on causes »

[y

ixd}!erfe_renc'e. An “i’nterestiﬁg followup gue's'tion,k which ffhe'i’nqi' 'stuay
o - / ) ' I

. examines, is whét effects stu'dy_stfategiés,fhave on this type o'f/ifiterf_erence.
e e

'For example /imagery has been shown to enhance learning’on recognition
. / ) 3 A T ] ) : i
“tests compgdred with a repetition strategy, which produced interference.

o S L

Thus, strategies 'mi_ght%lwso affect interference patterns in the inferentially-
j" ‘. .‘ | . ; . . ',. ) ~ ///. ; v » ..
‘ pr.od'ucl'p{ad setting. - Y, : // ST A

/ But there is another possible outcome of iriposing strategies on learn-
P : E S ) .
g ing,/fn this. situation. “An argument coul
- / . - .'_.~ . -oat ///

. | ima'gery—‘likeg,/st'}ategy, might_ fur/f}{er increase interference by enhancing

s

d be'made that imagery, or an

. the implied’information, part/ic'qlarly for younger children who may not

/

' ‘ T /- o oaar . ' . c R ot
infe’f gh'(/erzinfOrmation '(lat\er/a distvr’a"ctor)ﬁwithou't't’he (ai_d' of imagery. . .

. This was a question fested in the main experiment.
// : 2 . ) hd PO : '.
/Pictorial Aids -/ L

L
Lo

N

g To test/:t’-he effects on interference ’bf.ari‘imagéry-li‘ke aid, p‘ici:t\..lres,
//- . e L ‘ . / : . ' i ";"' ' . ’ L L e f_ lv . ) \‘ S
: were chosen to be shown with sentefices for half the subjects in the' . *
Sty
N ma1pe/>;per1ment. , Ip a review of picture effects on'learning, Pr‘essley_ :

' (1'/9"?7). concluded that pictures aided sentence learning of children as -

. . e o A
: ‘o BN . on
¥

young as first 'gr;ideré; First graders in the present éxperiment"w_ho may

L
v’ .

. St ST SR TR =y o S
not spontaneously infer information might do so with pictures as aids.
T R VIR ot ‘
) 3, ’
. L . B ST
A . v
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Paris and Lindauer's (1976) results also may be taken as s

: °

. .

43

ipportive of

this position. When YOﬁnger children acted out sentences 1{t forc‘;ed the

» .

"use" of implied information. In a similar way, pictures might encourag

Lo ] !

i

. younger subjects in the present-experiment to "see! the missing informa-

: _ 13 e

P . i

g

tion (although thiginformation is not displayed in the pict&fe); '\I‘hus,

: j |
o i g . N . . N p T, A o :
ictures might aid learning or, alternatively, increase interference and
. : . , . ) | :
create more errors. _ : _ / S
A . . e . . \
o ) ‘ ' ' > j [
. . b e - ) ) ) ‘ - \
o ‘ . ; 3 N .
\
A
¢ s
N
o }
| 2 k]
J k .
: .‘ N
I
: . ,
< . 0
) ! ) o ° -
° . 3
‘f"/. :
!l ' i i
i ) ; .
- ° ' i .
“‘ [=] ‘ "1
"‘ . !c
& ~ o » ) ]’ 3 R
0 ) ¢ ) ( ¢
« . J
s ‘ | 1
i
' ? v .
- * 3
v ) )
& 1 r
v ;‘f,‘ ) Ya
N ;( ' ’ 4 "
v B
. ‘ ‘ =~
ATV Iy R ' .
, = leé‘;‘x’?(‘ . M
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.

EMC A S ) N : o

Aruitoxt provided by Eic:
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/ g ‘
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i , / CHAPTER IV
/ ] . . . . :
’ . - HYPOTHESES = - L

L B
o

- 0 . .

3 . .

.

Before i)resent1ng the_vhypothe_se‘s _,' a brief review of the experi-

There were
~ -4 .

/ - .
mental des1g/n as presented 1n I‘able 2 m1ght aid the reader.

two levels each of age (younger or older) , strategy (control or p1ctures)

{

T

‘item type/(explicu or 1mpl1c1t) and contextual "relatedness of d1stractors
(related or unrelated)‘ Contextual relatedness,was

/
“and test/questmns
the onl/ withm-subject Yariable. For th

. ‘ ’ . '
best to keep sentence lists all explicit or all implicit (i.e., a between—

A’
'4ma1n exper1ment it wasbeheved
- e

¢

’ R . - ‘
subject variable) to eliminate any possibility of effects of mixed lists on

° - error patterns. : o
"o . : . . : . ‘ S :
¢ N ’ . . ; . ;' . . i) '
p TABLE 2 : ‘ o v

Deslgn of Exper1meht Measurmg Effect of P1ctor1al A1ds oni’
“ P Inferent1ally—Proc1uced Interference 1n R
- Sentence Learnmg at Two Age Lévels ", , \ S i

£

Pictgres

7 C
X £ S
N I : T TGontrol T B :v : 3‘3. o ﬁfv oL
CEE PR B Teplietc . 7 Expliede | L impltede- o} oo Expliefe. o | 0
Age'Level . Related | .Unrelated | Related:| Unrelated | . Related | Unrelated Qelnted Unrelated | ©° = 7
© | vounger' | -} S R I BECT D R | A i
- / . - tr - i . i
at . _ - ¥ o N 0 - — - - i
: Older, L N B ’ el . B . i e o i
, . . > - | . . -t " . L - \‘ ) < " K
s . Y . { . . . e S . ¢ . N .
S . . . . . . . . . . - ) (
,% : . % T . o . Ty .
. ‘ The term "item". generally .refers to what each multiple-choice ~ ' - ™
. question measures (which varies by‘experimental condition), asin . - . '’
. f' ’ o 7 L v_‘ o } Lo ’
o Ky R L “
' . 1 ’ K . b
" = v ¢ Lo ' e B
; : oy T
£l . . . Ll e
. b . (o ) " .
& A _
5 - -




':unrelated for others." For convenience, when the resu.lts of the . ,

. ' 45

"This test 1tem was exp11c1t related for some SUbJects and was exphclt—‘

experiment are discus‘sed_ 'accor"ding to treatment-, both the contextual -

~

r'elatedness‘variable'and item type variable (explicit or implicit) are

yeferred to as "items;"- as in "The results dem/onstrated. that related

Teg s . | } - . L s o vy s
itetns were . . ." or "The results demonstrated that explicit items
‘ [ ' : . : .
" . o\
were . . oou : _

' Concerning the strategy var1able a‘no- strategy control condltlon

“ I

" was incIuded to "det-ermine-whether the results.would replicate the pilot
. - ' T ' N

R

¥

’ contro]: and plctures subJects, at each age level. Because of strong evi-

™ - ) ! . . <

‘ : . S ) ° [ ~
‘study demonstration of contextual interference under no strategy instruc-

4

'tions,: in view of the Ghatala et al. (in pres_s) control results ,-'-whe‘re-ther,e

Lo Sa,

was no contextual interference. -And in order to preserve. the implicit

var 1abl s plctures for all subJ ects (exp11c1t and 1mp11c1t) did not chsplay

the 1nformat1on to be inferred. Thus,_ "exphc1t plcture -, refers to the -
P

sentence being explicit, but the: correspondmg p1cture not.

¢

' Hypotheses 1’7“‘and 2 Iook at overall performance dl_fferences ‘Between,

N
N K 4 . o

dence (Pressley, 1977) that plctures »d learn1ng, results ‘of the present

. o .
exper1ment were predlcted to rephcate these p1cture effects. The depen—

dent measure used to test these hypotheses was overall number correct:
. _ ¢

N ¢

.'Hypothesis 1! Younger pictures subjects: w1ll

do Signi‘f.icafltly'better on.the test than younger
‘control "su‘hjects. o : , . l

'
3

Ty

°



9 : . . .
S . x‘l!" . 1 . N

" - - Hypothesis 2: ‘Older pPictures subjects will_ do (6 '
: ... significantly better on the test than qldez_- . | //
- control subjects. o . . " i '

]

The rest of the hypotheses examine patterns of interfereric‘e . Inter-

. \ . ’ : 5 . . .
ference level was defined as the number-correct on related items minus 3

’
3

the number correct on unrelated items. ’

> )

nH}}pothesis 3:" There will be no significant

difference in interference levels between

v

=

* explicit items and implicit items within the

older control.conditions.

’
o

* Hypothesis 3 ﬁrﬂédicts that older children will-*sp“ogntaneously-infer'
and.., therefore, implicit .ihforrmation will caiise the same level of'inte'r—

- .
~. :

* ference as explicit information. This hypothesis follow_é from results of

’

_ " the i)ilo't._study‘.- o~ - : . o

L Hypotheéis 4: There will be a significant

difference in interfer ence I:avels _betwéén
L : X ¢ : ‘ < ' S
explicit items and implicit items within C . /

.

- )  the younger. control 'conaitignS.'

Paris and Lindauer (1977) stated "There is developmental improve-

ment in the productién and mediation éfficiency of inferential processes on

~many tasks" (p. 46). If this is true, it follows that first graders may.not
N ;

© spontaneously infer implicit information in the present study. ‘They did ;
o not do so in many studies cited by Paris and Lindauer, -Thei'efol.‘e, theyv

. : . . .

T, : AT : . °
3 r . S

EER
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should experience less intefrfer.ence on implicit items than on explicit -

:

) items. )
Ce o Hypot};;:”‘s‘is 5:" There will' be no signifi‘cant T -
c.liffefr'-le'nce in interference levels 'be‘tyeéh - A' "y, - .
explicit items and implicit items \.vi'thin ‘the | :
i olti:ar pictures cohdition. | , ‘
ﬁ : ‘Th_is predictiOn is Baseicl on the factfth’a‘:t in most cases, pictures ‘ _‘;.

‘aid l'earning. In this experiment, p1ctures 2 have the oppOSlte effect

LY

.by hlghhghtmg the 1mp11c1t 1nformat10n causmg more errors. »This

tvoccur-rence is unli‘kely in view of all the evidem_:e (Pressley, 1977) that

>

pict‘u're‘s aid ledrning. This prediction also follows from results of
.- ) ) t L .
experiments where older imagery subjectz's»did nét exhibit prixhlary
. evidence of interference. Likewise, even if they spontaneously-infer,

they should not have interference on implicit items when pictures are

» ¢ L

provided. ‘
' By providing pictures to yotinger subjects, their perfofmance is

predicted-to be more like the performance ‘of ‘older subjects. - .

.-Hypothesis 6: There will be no significant
difference in interference levels between

explicit items and implicit items within the ° N | ¢

" ’ : :
: _ y
younger pictures condition. S R
E . 1 . .

o

Hypotheses 7 through 14 lead to tests that examine interference
. within each of the four conditions at each grade., Predictions are logical

'_extensipns' from Hypotheses 1 through 6.v ‘

°




__— ."Hypotheses‘,'?.through 10:" For older ,sﬁbjects,
‘" there will be interference Within the control-

condition on explicit items’ (H-) and'bn implicit
items (H8) , but no interference within the
pictures conditionh‘onvexplicit items (Hg)A and

’ [

on implicit-items (Hi‘o) .

« | 2 i ' . ; ’ : ’ .";> -
= : Hypotheses 8 fhfough 14: For youn’ger'subjecté,

‘th.ére‘:will be interference _Within contropl (‘:'o'ndiﬂ-' ,. T e

. tion on explicit items (Hll) , but no interference R
L within._th(_e_. control condition on implicit items (Hl’?..)’.

©, . within théﬁpiétur‘es ¢ondition on ekﬁlicl_it items

] .

. y - (H-ij) ,nand':\»uivth_in the p1ctures condition on.

2

implicit itemis (Hy4)"

¥

2
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C .~ ' CHAPTERV '
;o t _ METHOD . o

k4

Subjects . .
. Subjects were from two rural primary schools and one semirural
~ i . I'd . :

.

, " primary school.’ The timg of the st@dy was in the last month of -thelschool .
yeér . The you’nvger children were all first.gradezils and "'ha;i a mean age of

'
9 ~.

seven years, three months.. The older children,w'é're f?om fourth, fifth,

RS

and sixth grades and had a mean age of eleven years, two months vy, Older
¢ . . o ; : ’

- * . ) . . : R - - N
children in the pilot study and in prior sentence studies were all from the =
fourth through sixth ’gradnes. F:irsf: graders were choéen as the -younger . - -

a .

age group because previous »re_sreraArch »i,ndica_ted that this age grbﬁp might .

» +

‘be aff;acted_. f‘rom-bieiivi'ng' pictufgs‘ duri.ng_.éti..ldy', (Pr,é's'slléy; 1977). 1t was
o : w C ) . . _. #

this "effect" »woulc.ir_be 'o'nel‘of' better performance or

" uncertain whether

4

‘of worsé performance under the conditions of the present study, since ’
arguments can be made in support of either view. - i
R . Eld . H . v

t

One ht;ndfed and four older and 104 .‘yb'un.ger children were selected -

" ‘from classrooms after parentai_pe_rm’ission_was\ obtained and after t_ea_chers

verified that the children _Were normal learners. There v;;ére 52 control -

_aﬁd 52 pictures subjects from each grade, and 26 implicit and 26 e)_c'piicit -

subjects within each of these conditions.

Materials

» o

All of the 'materialsq‘usqd in. the experiment are in Appendix 1.
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¥

Study lists and.tests were the same as those uséd in the pilot study

except that lists were either all implicit or all explicit, and to increase

|

test difficulty, eight filler sentences were added that were unrelated to
-Only. one related and one unre? \

any of the target or variation sentences
lated variation'sentence per sentence set was used, since predicted

s

each sentence set used in the pilot study. The pictures were black and

N\ results were obtained on the two related and two unrelated sentences in
white profe‘ss1ohnall_y'dra»yn on 8} by 11" white paper, ‘and placed in.a

A
1
Sy
- \
l

* ring binder. o

; Procedure

/ .
Subjects were assigned to experimental conditions in order of their

appearance at'the test room They partictpated 1nd1v1dua11y both durlng

5 -

2 the study and test phases w1th the same male exper1menter both t1mes,
A 24 hour delay between study and test1ng was used W1th the eXCep-

B
et

the sentences the procedur'esweﬁe identical to t__hose in the pllot stud,y

-,
)

tlon that plctures subJects were asked to look at plctures wh11e hear1ng
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CHAPTER VI . G
S CRESULTS, - . LA
- Overvi.ew- of Data "\ - - . _

L ) » .

Raw data are in Appendxx 2. Before presentmg the results of

K - ] a
2 each’ hypothe51é test general observat1ons can be made about the data,

< "

Table 3 presents the mean 'ercentage correct by cond1t1on at each age

I -

_level. It appears that the test was suff1élent1y d1ff1cu1t to y1e1d enough
\
errors to test the hypotheses. Younger SLbJeCtS averaged only 58 259'
correct and older subjects averaged 69. 50 %, Because the main 1nterests
- - of ,the exper1ment were "cond1t1on w1th1n age" comparisons,.there were
' - e - ' e :
° no direct age comparisons. S y . _
i o W ’, ' o -
R TABLE 3
Mean Percentage of Correct Old Errors and New. Errors, Accordmg to
_ Age, Strategy, Item T*ypes, and Contextual Relatedness -
- - COSTROL - . i PI"TUKES .
B . e mpltett’ | Explete ol Impliete I
: . “Age . felated . Unrelated | - -Related _ Unrelated | Related-- ~-vl'{nrelatfed ‘Related :Unrelated|
Level c 0 Ny €C O NjpCn0 NjC O NJC 0O Njp.C O N|*¢. 0 N} C°0 K
- Wounger [52 26 21|54 23 22 [47. 29, 24 |54 26 20 |65 22 13|68 20 13|59 29 12|67 19 14
otder [0 19 11f6s 20 15|59 .28 12{e1 27 12435 17 8|77 16 6|75 19 6|7k 18 '8
Lo G- Mean percentage corract -
"0 = Mean percentage vld errors v )
3 » N ~= Hean percentage-.new errors e .
§-. Note: Percentages do no‘t always ndd :o 1001 (A.thin each cell at each age level) 2.
LN T .. due to rouudlng error. -
9. s . . ° .
fHYpothesis Tests - S ' I . R P
, .
To test Hypotheses l and 2, whether there was a main effect of
strategy (control or p1ctures) ) separate 2 Xz ANOVAs were conducted

ERI

Aruitoxt provided by Eic:

s
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. . 52 .
for younger and oldet subjects, with number correct per condition as
-\ - ’ ) - _ ’ ' e s - ’ . -
' the'_de_pendent variable, and item type (implicit or explicit) as the*
. . f
. second variable. Table 4 presents the ANOVA results. For ybunger -
4 S ’ Coe e T IR A e
subjects there was a main effec-tlof strategy, E(l, 100) =15.15, p < -001;
but no main effect of item type, l_?_< 1, a;nnc_l the interaction also was not.
' significaht), F<1. For older subjects there also was a x‘nain effect of
AN
~strategy, F(l 100) 13 50 R< 001, but no main effect of 1tem type, )
F(l 100) 2 04 R< 20 and no 1nteract10n F< 1.
. N
, TABLE 4.
v Annlvseq of Vari mnce Summarl(,b at Each Age Level
' 0 by Strategy and Item Type -
. , no Mean  °° ° "probability -
" Source - . -df . Square .- F " u . Less.Than
P ] Youngér Subjects ) _ v
; Strategy 1 | 83.163 15153 0.001"
Item L e e k240 a3 TLss2
) S;rategy X Item - i 1 . ) ;010 . .002 ‘ .967
" Ergor. + 1000 5.488 :
/  Totaln S 103 - 6.177
- ‘ ' O
. | . "_Older Subiects | , -
strategy 1 69.47L . 13.501 . 0.001%
" ftem .. 1" . . 10471 . - 2.035 .157
. Strategy X Item o1 3un 675 L4513
‘Error - 100 7 5,146 .
‘Total BN U R 5.806 . e
p2 : SS(Strategy) 2 SS(Strategy) o
) h (Slr;alegy) SS(S:ralegy)*SS(Error) 32 )7 (Strategy) = SS(Slralcgy) *SS(Error) 119 o
q ' .

Table 5-"p1_'esen';ts the mean 'p'e_'r'.ce'ntage correct accorcii’ng to age arfé :
. st'rhateg-y} Clearly, pictures significantly aided learning at both aﬁi’ge'._



‘rlevels. These results are 1n agreement with the maJor1ty -of stud1es

o reV1ewed by Pressley 917y, whlch 1nd1cate that p1ctures a1d 1earn1ng

’ 3

of- f1rst graders and older chlldren In the present study,‘l younger

pictures subjects did as well as older control subjects (r64.75%‘correc.t .

=y

’.,fc__ompa_red with 63.75% correct‘,“respectively). - . ’

L

" TABLE 5

' . : . L

' Mean Percentage Correct According to °

; — - Age and Strategy* - . . ‘

HfStrategy o o " ‘

: D . Across Strategiles
. Control * | " Pictures » . S
Younger 51.75 ¢ 64,75 : ' 58,25
lolder 63.75 - | 7325 . . | 7 e9.s0 .
 |Across Age | 57.75. . " 70.00° ' '

*Ccliapsed;across itemvtypeignd contexcual relatedness. e K 11“

N s :

Table 6 presents the mean percentage correct accord1ng to age and

“item type. There is 11tt1e dlfference between the two item types at both

age levels.

TABLE 6 L . : EE L N

b

Mean Percentage Correct According to
Age and Item Type* .-

Iteﬁ Type Across'Itcn f;pes
_ Implicit Explicit .-
Younger 59.75 - 56.75 g 58.25 .
Jorder 775t 7.5 Ceeso L T
Across Age 65 75 62.00 N

*Collupsed across. strategy and contextual relatedness



ey
W

Before preé%nting results of tests of Hypotheses 3 through 14, it
. K o S : L 
“should be pointed out that.no pPrimary interference was produced in any

Y

-6f‘the\ conditian combinations. (Seé Summary and Conclusipns_; chapte'i;

<+

-for-,possible explanation'é“ﬁor nonreplication. of pilot re'sglts where inter-*

fefence occurred). Table 7 presents the mean percentage correct

< according to age and contextual relatedness. Overall, there were no
‘apparent effects on:learhing_ of the contextual IaelatedneSS"Variable- (i.é; )

little or.no interference was produégd_) .

; { , .
- T
- TABLE .7
‘Mean Perc entage"C:brrect‘-Accorhding o
- Age and Contextual Relatedness*- .
= . ‘ Contextual Relaéednesé ﬁ o _Across. :
©o ' - Related‘ Untelated Contextual Re}atgdn?ss
- frounger - 55.75 . 60.75 | T 58.25
older - 69.75 - .- 69.25 . 69.50
Across Age ‘ 62.75 ©65.00 1. L

' *Collapsed aétossﬂitem'type‘aﬂd'sttategy.’ -

Al of the tests of sig’nifican-ce were based 6n1 tests for independent * -

salr.nples and were' tested at=% = .025.

Control conditions. Hypothesis 3 pre_.dictea no sigrﬁficant differ-

ence in interference levels between explicit items and implicit items

within the older control:condition. The mean percentage correct différ—

ence between related and ‘unrelated implicit items was 5% compared with a‘

difference of -2% on explicit items.1 The t(50) = .98 was not significant.

quferring to Table 3, page 51, subtracting mean percentage correct on
unrelated items from mean percentage correct-on related items can yield
either a positive or a negative result, as-illustrated by the 5% (70% minus
65%) on implicit items and -2% (59% minus 61%) on explicit items.
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Thus, whether old distractors wereé Implicit or explicit'in“study sentences- -
did not differentially afféct interyfere/n‘ce level for older control subj ects. 7
Inufact there-was no 1nt‘erference (primary ev1dence, that,1s) under . /
. v * ® 1 ) ;;/
s e1ther item type, as demonstrated by the results of tests of Hypotheses //
7and8 . . . !

, - l:lypothes1s 7 pred1cted that for older control SubJ ects there Lvould
‘ I
S : . S ] C
be a s1gn1f1cant d1fference in numbe of errors between related ano. un-

! %

0 . - e . N
o related 1tems on' expl1c1t 1terns "and Hypothes1s 8 pred1cted that th/ere . -

_ would be a s1gn1f1cant drfference on 1mpl1c1tu1tems as well S Ne1tl7}er L ' '
~

R

“hypothesis was supported. On explit:it items the mean percentag‘e correct
. . . ) ':/' - ‘ ! R

on related itetn's ‘was 59% and on unrelated items it ‘iya"sf')l%, a non-

_significant difference, t(25) = .38.' -.On: implicit ite/ms the mean percentage: .. . &
correct én related 1tems was 70% and on unrela ed items. it was 65%, - '

” Z - .
i

-t(25)'= -.94, which- a1so was not s1gn1f1cant/ Although these xfesults

A Varu;d from the pilot study results wher;e}nterference oc_curred, they' ,

.
5 4

support the Ghatala et al. (in.press) findings of no contextual inter-
S . “ g ‘ /
ference under a control condition./ ' R '
. ; :
Hypothesis 4 statad that there;wolffl_d'be a significant difference in -
interference levels'betweeri/e/xplicit items'a_nd implicit items‘{. within the"
younger control condition/. The results did ,not support th_ils prediction .

; e
"The mean perlcentage correct d1fference between related and unrelated

S VA

items on implicit 1tems wis -2% compared W»ithf a difference ,o'f' -7% on
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) \v explic{t items ,"_t_(SO):"= =.50. These I:eéults_indiéate that item type"also

)

does not differentially affect interference level for younger control - i

SN

> .‘4

subjects. And, as was true for older subj ects, younger control subjects'

. LT » ‘
interference lovels on bath item types were not significant as shown.by
0. o - s o Y '
results of tests of Hypotheses 11 and 12. v ' ‘ ‘ o

Hypcqthes‘is 11 predicted that fory younger ‘control subjects there

i . /- K .

would.bé a sig‘;ly_ificant di%ferﬂence in "num_ber.e'f; errc'_n.'s betwéer; related o
o ; : o L Y ‘ .
and) \.;nrélat%é item's‘ on explicit items. T'he.'v-'h_ypothe:sisf‘ was‘notvsup.ported,
with a hongs'igvr;iéi‘tz;i;tl‘(z.S),= 1.07. The: m(;arrlv-per._c;_e':vr‘lt.aré‘e' ;:orrect on
rélﬂatec_l.;.itééins, was 47%. a.nd on unrelated itemé 1t w;;é 54%
’bf‘;rpothesis 12 pre“dict’eci that for'your.lger control subje‘ct’_s“ there .

would be no significant difference in number of errors between related .

and unrelated items on ih\p'licit“itcfns. The hypothesis was supported,

~ 1(25)'= .35, which was not significant.” The mean percentage correct on
—_— - - U ) = . U o
- related items was 52% and on unrelated. items it was 54%. Thus'overall,
younger control subjects-did not have contextial interference, which ~ =~
. .supports the Ghatala et al. (in press) results. - °

_ >

. ' - Pictures. H}‘rpothe‘sis 5 predicted no s'ignifi.cént difference in

interference levels between explicit items and implicit items within the

'
°

“ ,_”lolder npicture_»;s. condition. The mean percentage cor.reét difference _
b.et.Wee‘x;\_\i‘\eléi‘;éd And unrelatéd implicit ]items was -;295 comparevd with 1%
on e_.xg?li-cit;'{{éms.,__.xvhich ‘wa.s‘avnonsigralific;.rvlt difference, t(50) = .65.
h Therefore, i,terh typ: ai’d'n-?_t differér.{t.ially affect inferf(e..rence Ie'vel.'for

< older PiCtUreS..S,ubjevct;'s.«'-

-

o
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Hypotheses 9 and 10 tested whether there were 31§g/n1f1cant levels-

ofhinterference within pictures"on.explicit items and on implicit items.

Hypothesxs 9 pred1cted that for older p1ctures subjects there would be no.

~

signlhcant difference in number correct oetween related and. unrelated
_items on eJcplic1t 1tems and Hypothesis 10 predicted that there would be
1no significant difterence’ on implicit items. Both hypotheses were

. supperted. On explicit items the mean percentage correct on related
items was:75% compared with 74% on unrelated' items, a nonsi.gnificant
N . )
difference, 1(25) =-.36. On implicit items, the mean p’ercentage correct

v

; on relatéd items was 75% compared with 77% on unrelated iterns, which

* also was a nonsignificant d-ifference, t125) = .58.

)
]

All of the results of the hypotheses tests obtained for older subJects :

' - undex picturcs 'wcrc the same IOr younger subJects Hypothe*ns 6 pre-

* ~

dicted that therc would be no s’ignificant difference 1n interference' levels )

between explic1t 1tems ar.d 1mp11c1t 1tems w1th1n the younge1 p1ctures L

condition The‘hypothe51s was supported t(50) =.-.82, and mean diffex-
ences correct between related "And unrelated items vnlere ~3% on 1mp11c1t
items and —8%'on explicit items. /

H.ypotheses '13_-land l‘l examined whether there was interference on
explicit -arid implicit items under pitctures. H'ypothesis. 13 predicted that.
for 'younger pictures'subjec ts the_re would be no significant difference in

number correct between related and unrelated items on explicit items, and

: Hypothesis' 14 predicted no significant diiference on, implicit items. Bgth

-

67
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= hypotheses were supported. The mean percentage correct on relatéd .

K

items was 59% compared with 67% on unrelated items, a nor}Sign‘ifigant»

difference with,« = 025, _t_(25) =1.74, although it is significant at &(.'05

- gone—,taiied). On implicit items the mean f)er'centage correct on related .

. /
items was (5% compared with 68% on 'unrtlated items, alsc a nonsignificant

difference, £(25) = .67.

]
’

LI
2

' Conditional old errors. The results of the hypo-thesis tests indi-
cated no primary evidence of interference under any of the experimental
conditions .. The results undgr pictures ,Were the same as thé‘yki‘m’ageryr

™ .

findings in Levin efgal. (1979) and Ghatala et al. (1978)%. The control |
subjects' results, althougﬁ supportive of the Ghatala et al, (in prgss‘s;)"

findings, contradict pilot tegt results with control squects‘ . Examining .~ - '

s s 1
. . .
. N

‘patterns of conditignal old errors lends a different perspective to -
‘interference patterns. Table 8 i)rhesenxs the conditional old error per--.

. gentages by condition at each of the two age _levels'. ' L ! S
a . - - . i . (»

.-’I

Although there were adequate errors to.test'tlhe main hypotheses, ™~ /-

unfortunately not allLspbjecis* made ér_fors on all question types, which

’

o precludes unambiguous interpretation of the results (see page, 29) .
W . - 4
W ~ The main tests of the hypotheses pertaining to results under the
cohtro;l conditions demonstrated no primary evidence of interference. This N

was also generally the finding when conditional old error patterns were

examined. For older subj ec,;gjt}iere, was 6nly a small difference in inter-~

i

\
et . -

o ! . o
ference levels between implicit'and explicit items. ©n implicit items




' " TABLE 8 - ‘ o

y " Conditional Old Error Percenta{ges by Condition
at Two Age Levels ' '

-

Q' S Item Type . . :
_ Twplicit . . Explictc’ | -Across Items
. o Related | Unrelated Related| | Unrelated |, - |-
R YOUNGER - i i

;- |control 55 47 o1 55 TS
Pletures 6 U PR VRN IR T " 64.0
Across Instructions| 59.0 |~  54.0 . 65.5° | . 56.5°
_ _ OLDER 7
Control ' 617 61 70.* 7% . 6615
Plctures 72 .72 72 oo 72,0
Across Instructions| 66.5 66.5 71.0 73.0

subjects chose old, ‘unrelated distractors at the sam'e rate as'they chose

1

old,_"relafed items (61%). And, on explicit items, they chose old, uﬁr‘elatiad

-dis’ti‘actofs at nearly t‘he"same rate és~the3} chose old, related distrac;tors
(74% and 70% r.espectivély) . It appears, then, that there was no additional

interference from the contextual relatedness variable, evidenced by the

finding that errors were not greéter on'related items.. However, the rate

iof.choio}si?'rvlg old distractors was signi.ficantlly higher on .explicit items t.han
~_on implicit items, £ (92), 1,65, p <.05 (one-tailed), with 10 subjects ex-
BN clude'd from the analysis b?ca_use they made no errors.

. /- ) L R - s - .
/. The present study did not include a "new" item (as a’control test of
’ L )

- the contextual relatedness gradient: related, unrelated, new),  which

would have permitted a clean assessment of whether there was interference

Lt

due to the item frequency of unrelated items. However, the con/aitionél old

- Ay A




error patterns in general suppo}t the Ghatala et al. (in press) control

o > »

<

results where only iter.n intérferenge operated withoutadditiongi contextual
interfnerenc‘:. On both implicit and eXplici} items, m tl'jxe present stu.dy,'
the older.contrbl s""\i-bject;;"‘r‘a;te of choosing_unfelétéd distractors was

. significantly g-r'eat,er than the 50% rate expected by éhancg. On impiicit
items the rate was 61%, 1(?3)‘= 1'75' p<.05 (one:—taileg) , with*two subL*
jects excluded.-ffor'-n the jc{naly'éis; on explicit it.er.n_s‘t_he rate was 74%,
_t_(ZS) =4, 14,_2_ < 01 T'his»demoﬁstraéed that there was ihte’rferenc_e
from the;iterr; frequenc‘y of unrelated items. It@ppears that subjects '
were proéessihg the in':;‘)lied information and that 't’his infbrmat:ic')‘n caulsed
'sx:l}.ostequent i.hterfefence.-on ‘th~e~re’cogﬁition ltest, as was der'nonstrate,df

-

by conditional old error patterns.

Concerning younger control subjects; overall their conditional old-
error percentage, 53.5%, was closer to the level expected by chance than

~ the older subjects‘,'. 66.5%. On explicit items there was little difference

between selection rates of related distractors (57%) and unrelated dis-

U SRRt

utract.ors (55%). On implicit items related distrac:tqrs'\ye"ré choséﬁ at the
rate of 55% comp;red with the ra;:'e;of 47% on ilnrelated distractors. These
result; demonstratted that under _ctor;trol.conditipns, reiateci andkunrélated
implicit and éxplicit distractors do not éause intérfereh:céf with memory

. :

for target information. However, based on the Ghatala et al. (in press)

" results where it was found that control subjects used a variety of covert




c

Tl

< ) ; -

strategies; results in the present stlcldy may-- be obsqurec}j by com-
bining test results over all subj ects.u ,.GAhav.tala_. et al, (in,‘pres.sl)'afound‘
interference effécfs only i.n covert repegters‘. _tésts-.r.esults. The same
may be tlrue in the present study, with both younger and older subj ectAs'.

o If these subjects had been interviewed to dete.rmiun’ewhi-ch covert strate-

~ gies the'y_ used, it'may have been found that covert r.ep.eatei-s'"experienced

a,

- interference. - Sulvjecté using no strategy may have experienced item

frequency interference only:, as was tble-case with fourth-and fifth graders

in Ghatala et al.| (in press), or. t.}.uey_,m‘ay have had a similar, high level
of errors on both related and”unrglated'i'tér'n‘s*,‘ as was the'case with high- RE

7 schoolers in Ghatala et 51. ‘

-

One of the main questions'of this study was whether first graders
infer information. This remains unanswered because primary evidence

of interference, the bas.s for the test, did not occi:r. The conditional

old error analyses have likewise yielded ambiguous results. On bothlr o

related and unrelated items, the selé'ct'igxruwrate of ola distractors was\to‘o

e

~

near the chance level to make categorical prdhouncemqmts that the

. younger control subjects inferred the infdrmation'w'hich“‘formed these

o1

ald distractors.

The lack of any contextual interfergncé pattern evidenced by

conditional old errors for older, pictures subjects supports the main -

Iy

hypothesis tests. Mean conditional old error pefce'ntages under }Sictures

were remarkable only in the fact that they were all the sa;ne, 72%, ijwhich

o

“.. C, . . . 71
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_ is-‘considerably\above,’the percen‘tage expected by chaijce, £(87) ='5.98,

Ny

w < .01 w1th 15 subJects excluded from the analysis., Th1s percentage -

’

is somewhat higher than the 66.5% obtained in the control condition, which
‘ also was significantly higher than 50%, 1(92) = _5.3'}, p.< .01 with 10 sub-
' )ects excluded irom the a.nalysi.s;. Thus, even though pictures aided over-
all learning v'ésee Table 3), when errors were madc, old dist“..'actors were
p:i:cked._xnore_often'than new dis—.tractors 1n the pictur;?es_condition. Whether:

. these_l,distractors ;\"Nere."implied or explicit made no difference in their

'later xate of celection P1ctu/1£es appeared to have "h1gh11ghted'I the

;;"inplied information, even i:hough t‘he impl1ed_1nformatior1 was not depicted
/ “-in"the picture, but.was dvailable only through the pictures' contexts.’

/- Although the selection rate of old~distractors on explicit items was the

S _'s‘é_m_é 72% insboth the control and 'pictur.es conditions, on implicit items the
. rate was someWhat h‘igher-'in the pictures condition (72%) than in the ’

4

v control conv n_( l%) though the dlfference was not s1gn1f1cant E> 05.

For youngi’ar, subjects , the r_ate of_choosing_ old distractors was
. N ,J . . '
also s1gn1f1cantly greater than 50 in the pictures condition (64.0%),

t(92) —3 97, p<.05 ‘with 10 sub_]ects excluded from the analys1s

3

°

compared with the control condition (53.5%), which was near the

' chance level. An interesting contextual interference pattern was \
/ . ‘. . ‘ F P S
evident on explicit items, where related distractors were chosen signifi-

cantly .more often than'vunrelated distractors, at an average rate of 74%

compared to 58% on unrelated distractors, t(21) =2. OZ,_p_< ;05 (one

o

72
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tailed), with four subjects exclud.edAfrom the analysis. This supports the

main hypothesis test wh_iéh indicated a near significant difference between

reldted and un_felated errors, t(25) =1.74, p < .05 (one-tailed) . "I‘hi.s‘

“

main test was not accepted as primary evidence of .i.nterf«.-rehce in this
condition because the « level was greatef than the level é}j_iosen pr_'io.r to

_conducting the experiment, But, _haa this been a directional hypdthesi§
~ ’ . ’ . 3 ' » - \ R
test of main interest to the experiment, clearly it would have been

indicative of contextual interference. ’ o ' /

The qﬁe»stion arises as to why\'younger pictures subjects appeared

" to have contextual interference bgt»__npt»iter‘nH_i,nte'rference, on explicit items,

whereas older subjects had item interference only. ‘Spec'if‘ically', ‘older : //

' : . . . A - U
‘ o ) . v . . . - ) K /.//
subjects' conditional old error percentages were .72% on both related and ./

i
i

unrelated items, whereas younger subjects' rates were 74% on related items
i : i /i
t . /l
: » i

and-58% or: unrelated items. This difference may be due to picture pg'o-”i"/

cessing differences between the age levels, but this is a tentative

explanation .

To Em?n??i‘z’éft"h’e‘conditional,_old‘,érr‘oi:;results, at both age Hlfej\reis.

1

there were more old distractors cbhnsen iﬁ_the pictures -condition th/aln in

D i \ s ///

the control ‘condition: There was no evidence of contextual interference.
- - - B " . L o .'. ! B

excéptv for younger pictures subjects on exp_li'cift items. -Old. - m/;’bjec'ts

under both control and pictures appeared to have item interfere/nce: only,

1

. : . : /-
. / .
‘with no additional contextual interference. This was also the /}case with
“younger pictures subjects on implicit items. Younger cohtro/l subjects did"
‘not appear to have item ir’xtiarfe'ren.ce or contextual interferen/c'e-.
. ) - o N . . /

Na

oy~ ) o / o

°
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_ SUMMARY AND CONCLUSIONS

;

'The results of the experiment indicated that in both control and

'

‘pictures conditions, contextual interference did not ,afféﬁc't overall learning .
- .Only'cgnditiqhal 'oid error patte”r‘nsbderﬁbnsti'ated that old distractors were
. . R , , ,

the source of errors in certain conditions. For younger subjects, the

presence vo_f,_blvd distractors appeared.tc be a »s,ou.rcfe‘df errYor in the pictures -
_but not in the control condition .vﬂ'..'For_oldér'~-st'ibj'e<':ts,,;,_ql.(_i‘___d:i.'sbtra’c'tdr's were. .

" apparently a sburce of errors in both control and pictures conditions:
'However, results obtained under control conditions at both age.'lé\‘f,e_ls';f L

- mugt be viewed as tentative because these results'may be the combination . . -~
‘of r'es_ul_té fi'pm :c'ii‘f'f‘ér ent _‘chvez;ft’_ ‘sj't:raté:g‘y users i

o Thé'findih'g of ho prim'arllyieific‘l.‘ence of contextual interference in the

.control condition is'in i:'oritra's.t. to the pilot study results’ Wher_{e .éohtéx't’u-".alv
interference occurred. A possible reason for the nonreplication might be ~ -

N

differences in backgrounds between pilot subjects and the, subjects-used-———

..... - i ‘4.,.“.._. e EZPL
ere from pre

+

domina

v 3

' 1nthe;g‘a1nexper1ment P1lot subjects w

15

ntly weli-"

2

hools were in a university community), = -

o v_édtic:.a.ll‘vt,‘éld families (i.e., their &
P e L ) o \\ A LU ‘ .
compared:mthsub] ec tsmthemamexpenmentwhogenerallywerefrom :
: rura_l,farmfamlhes b‘:Aﬁo'tlelejz" p0551b1e t.axpi'a;;.a'vti-on is fhayt‘li/s’ts;‘we}e"mixed" 'b
- :»“{impli;it:‘a‘ﬁd '97x ’liéi;) f’ozj"pvilpt’fs'.ib'jéctsv, and bprh'ogepeoué fo;' s"_ubj.ects.iri
‘the m.ain experifent. E;::;actiy. .‘l"_}ll these Aiffevfeg‘x\ces m.a_*',i‘_havie afféét"ed test

I8
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results is unclear. ‘A third difference between the pilot study .and the main:

exper1ment was that d1fferent exper1menters ran th° studies.
A ong '-day delay between study and test may have 'a.ffected the
1nterferenc° hypothes1s (although ‘the same delay was used in the p1lot

"3-—1,-—'—‘ :
study) _The delay may have Caused subJects to i'orget the sentences to

“the: po1nt that old d1stractors had l1ttle 1mpact on learn1ng

i

’

Itwas/difficult. to draw conclusions about whether younger subJects o

Y M { . .
inferyed information. Conditional old- errors seemed to indicate that.

» oo

A p1ctures aided their 1nferent1al ab1l1ty s1nce there were more old errors

(1nferred 1nformat1on) in the p1ctures than in the control cond1t10n. But
" because of the po_ssib1li_ty of subj'ects using different covert strategies
under a control condltidn, it is impossible to state categorically that they

did not also infer information in the control condition. : ST
Until the discrepancies betwéen the pilot results‘ and the main

/ n e

a . - ' N !

.experiment are resolved,’- the paradigm used in these studies cannot be

labeled "better" than those used in ofher 1nference studies. It may be toc

-
complex ("no1sy" Y'to defect lnferenhal ab1l1ty by "clean" assessments

/

(G.e. pr1mary tests for 1ntf‘rference) - Thus,. the complemty of the

/ '

- experxmental dt_s1gn may be a l1m1tat1on of the exper1ment On the other
’/ : S

hand the complex1ty of 1nferent1ally produced 1nterference may be a

difficult quest1on tc analyze.

1yt should be noted that the present experimental des1gn does not perm1t
an analys1s of whether interference o¢curred during study or at test time.
Were ‘that of interest, a design that clearly sepax ates study and test
factors would have to be employed
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\\ .~ Whether information in variation sententes (lat\er; old distractors)
. — was explicit or i'mpﬁlicit' did not differentially affect overall learning of

target information, -Butiwvhen conditional old error patterns are compared’

. - i E : . . . . ; . *
‘Between conditicns, different conclusions may be reached, In the control
condition for ydungéf subjects, the conditional old error p'ér'centages were . -

near the 50% chance level, However, in the pictures condition, on implicit
. : K : ' ' 9

items the selec_ﬁtion rate of old distrzctors was 635% on'_i'elated items and 61%"

*
v

on unrelated items (although the averaged rate, 6-2%‘, was not ‘signific‘»antly‘_

C different from the a'vevraged rate, 51%, in the control tcanditio‘n) ) and\,on. .

t
o

‘items (which was the only evidence. of contextual interference in the -
. ) : . . sy . . .

.oe

" éxpéri_men't)-;;?) Pictures appeared to somewhat increase- the likelihood of

‘selection of old distractors except for explicit-unrelated items.

?

Foe older control subjects, explicit items had an overaH\}:filditional ,

of 72% and on implicit items the rate was 61%, indi-
. : " .

| {:'ating that explicit disizactcrs wer« a greate

/ old error selection rate

distractors. Pictures also appeaféd to incr‘e'a\se the Selection of old dist‘x;acf.

LAY

i

e

£

\ explicit items the rate was 74% on relatdditems and only 58% on unrelated o

!
K

r suurce of error than implicit

ors for older subjééts'-on'iﬁ;ﬁlicit’ itemé, where the rate was 72%, which .

. \ o |

. : . - o _— . ‘
was higher than the 61% in the control condition. 'On explicit items, the ' .
rate was 72% under control and pictures.
Pictures aided ‘llearnihg for both younger and older subjects. {This
"o ’ ‘ [ e . : :
\

"‘ supports the notion that pictures enhance the distinctiveness of target

information, rather than increasing the likelihood of confusing the

- NF
7




" information with’ distractors. Pictures were so effective that younger

.pictures_»subj ects' learning was equal to that of older contr\ol subj 2cts,
4 // ’ & ’ . . . - d

/ ) ) -
Educational Implications
The replication of positive picture effects on learning again demon-
strates how their addition to verbai materials ¢an increase learniné.

It.was interesting to _find"that ISictures brought YOunger'subj ects'
» learning to thelevel of older control subjects, especially when the age

difference is noted--i.e., children in their first school year compared>
" with children whqse average age put them in their final year of elementary
schozi. This lends strong support to the prescription to teachers to
include pictures as 1earni\n-g aids, particularly when potentially interfer-
ing material is presented along with material to~be-learred

'Pictures also appear to be a good subst_itute for imagery training,
which may not always be practicaI. Both pictures and imagery have‘ now .’ :
. been demonstra‘ted to reduce 1nterferenc\,, comp‘xred “with Jnterfcrcnce

under no- strategy and r7At1t10n strategy cond1t10ns

to yleld a set of pre—

t th1s experlment demonstrated that a' control

°

The above comme ts'can be.- turned around"
caut1ons to teac hers 'g%

Cdupled with the

‘strategy produced less efficient 1earning than pictures.

EIRRY
s @
¥

Ghatala etal. (in press) control results, teachers should be’ cautioned to
be i/ess casual ubou’ heir siudents' covert learning strategies.' They

sh/duld_ take a more aggressive approach to teaching strategies. Second,
teachers should be aware that implied information can be a source of

- ]



- research needs to be done, however, to determine the circumstances

‘possibly, the complex experimental design), a foilbWup study is .
. . !F . e . *

68

“test error (as the conditional old error analyses indicated). They should

take steps to reduce the possibility of interference occurring (as was
suggested above, namely, by imposing strategies during learnif‘\lg) , or

else eliminate the use'f old distractors on multiple-choice items. '~-»Mor.e

<
P

under which information cauces interference. For example, Levin,

- N

Ghatala, ar;d _Bende\r (1978) found t‘h‘a't unfamiliar distractofs that _aré

plausible, combined 'with synonym variations of correct answers (i.e.,

synonym-old absent), differentiated "learners" from "nonlearners" with-

out bias against the nonllg\ ne,fé—;w However, they-found that 19wéchjévers '

were more likely than high achievers to choose old, familiar distractors
: h , ] 4 :

in situations where these distracters were included oni'mtlllt1ple.—cho1ce
. . L R ] ok v : X -

items. (synonym—‘old' pk;esenf.j . Thea tlf;orsstigg'estedffl'/lat.-these old

l . . /

distractors might ecnstitute a persistent source’of misinformation for the

low achievers:

Suggestions for Futuré Studies
; . . . . ‘. ' " ) .
Because a primary question of interest in this experiment--whether
yo.ufhger children infer--could not adequately: be q;’lswered in the present |
: Lo T - i o . Lo
study because of the potentially/amibiguous control condition results (and
B o Lo 'j’ SN . . -

.

9 R ¢

. w S . . : .
warranted. This followup study might use a"rep,/etitior_l:strategy which

clearly/ha_s.been.demonstrated to elicit the interference effects that were
: i . : B \ : .

wl

_desired in the present stu’dy. A simple study would involve using younger -

i
LI ’

M
-l ,8.

R . !



“experiment suggested above would aid in _gen'en,[élizing the results to /

|
|

- repetition subjects under an implicit item condition. | There would be
. RA | . .

strong evidence that YO{;nger children inferred the information if they made
: e
v ’ |

. 3 ) . ) ‘» ‘ . 3 . / )
sigr ficantly more errors on related items than on unrelated items or if

conditional old errors on either unrelated items or related items were sig-

< : o

. unificantly differeht from';SO%. |

/

It would alsosbe of interest to examine whether inferred information

v

causes item 1nterferenceop‘:.:contextual 1nterferenze or both. This assess-

ment could be made only with the ade tion of a new test item where both-

.

distractors are new. Eri-o_rs on this item would fbe compared with errors

made on related.and unrelated items.- Adding t][xe new test item to the

]
school séttings: In oth:fr words, it would be o/f' interest to know whether /

i
i

teachers should be cautioned against including familiar distractors of any-

type-—?nf'er-red or explioitj4on rr;ultiple—..choic > tests. 2 . | ) /
ﬁnother foltowtip" study could exémine/the differsrices in CO.’-:‘I"

textual interference foujnd here between younger and older pictures /

soojects, on exolicititéms. Young.erfpi-ctures subjects had contextual /

i * » I A

interference from related distractors and np apparent itecm interference!

i : . [
|

from unrelated distrac"t’o‘fs‘, which follows the Ghatdla et al. (in press_);’

Y

findings with older covert repeaters. However, old'er pictures

2In the present experlment a post hoc analysls was conducteo on 1nter- +

ference from only those test items (7 of 14) that involved implied 1mp1ements,_
the rationale being. that 1mp1ements likely/ came: -to mind more spontaneously

than the: 1mp11ed settmgs or obJ\ects of the other items. This, perhaps,”

- would create :greater contextual 1nterference Results of th1s aralysis did
" not support: thls r‘ot*on however. . I S~ T -

-~
~ . —

~



. _ . 70
subjects in the present study did not havé signs of intérferehce, ‘which

follows the results obtained with 't‘he Ghatala et al. (in press)" éovert'

mﬁgery a;u_bj ects. It would be interesting to compare contextual interfer-

% ) ’ ’
of younger pictures subjects with younger repeaters. The

ence pattérns
questidn.-would be _W._hethex_-' Xogngér subjects who have éontgxtuéf inter-
fer?nce under pictures ivould-hz;‘;f‘e more inte_rferenée und_ex; r'e}.)etitio;'i.

: Another followup bstu~c>1y might .cm.npare the effegtg of pictures on

learning, with "partial" pictures (Guttmann, Levin, and Pressley, 1977;
------ — T ' ’

~—

. Ruch and Levin, 1977). A .pa):t'ialwpiigt‘__qrg;\x‘z“duld not only re'quire inferring

e [N 3

~ the implied information but would also require getting the correct answer
.. from a picture's context. Neither old distractors nor c’%?‘\re'ct answers «

wo.llld, bt‘al'""'displayed in partial Jpictures. In such a case, learning uh'der.

partial pictures may be less than under the picture condition used in the
present experiment.
Conclusions

The-overall results. of this exp'erimeant indicate that pictures have a
‘strong, positive effe_c't on learning--even when there is potenti.al‘ interfer-. -
v S ) g _ h

ence from related materjals. This is an educationally relevant finding and - °

points-to the need for furthé'r ekg‘érimentatioh with pifc\ﬁ,ures, parti.cularly_

‘ . ) . . . i . . ! “ .- ’9'

. with young children who perhaps have the greatest ca?"acity to benefit from
¢ . - . . ’ a . ) ) R L) Kd '

their use. : . ’

- : | -

Alti:ough the present experiment's complex design may have been
a limitation, it nonethel-e__ss yielded rﬁany averi’uié’.s for explorétion: picture

P R - — e
f o 4 B T e T
AT v T <
s i ., / "
- ! v O}L/_ .
B




<ffects, young-old inference differences, und centextnual interference

effects, to azme just a few.
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INSTRUCTIOS .

. ‘ Pictures Subjects (Conditions 1, 2, 3,”4)*"
:‘ I'm¢rying to' find out how weli .younger and older children learn ,

’ " sentences. You're going to listen to some sentences on the tape recorder
\ - L. s .. . ) s - !

I want you to pay close attention to them because later on I'm°going to ‘ask

. .
d . ,

you some questions about them. \
ot - § ,
.

While you'listeh to the sentences, I'm going to show you pictures

which will hel;:;\ you remember the scitences. .Look at each picture as you

L \ .
hear the sentences.- : ‘
Okay? Let's start,. o -

. ;-_‘ B . B N

*

Nc'). Picture Su:bjects‘((jbnkdiltions 5, 6,7, 8)*

1 m trying to find out how well yo’unger and older children learn
) senténces.  You're going to listen to some sentences on the tape recorder
e . ) .
I want you to pay close attention to thq'm because later on I'm going to ask

!
! . .
N
. o

you some questions about them. i
- . ! !:; . N
Okay?  Let's start. I:’ =
. ‘ . ’ /
' No'te: After 11=ten1ng to- sentences all sub] ects were told not to
z/ a

) dtscuss the sentences W1th other children in thelr class or: in other classes.
] . L o

. I

-
I

*SubJects in conditions 1, 3, 5 and 7 hstened to 1mp11c1t sente*lces,

: i
conditions 2 4, 6 and 8 f@ntf'*xces wu‘e exp11c1t Pictures were shown
Control subj ects served .

“in’

‘ ,‘w1th sentences in conditions 1, 2, 3 and 4,
_'under cond1t1ons 5, 6 7 and 8, / .. - )




A
Sentences for iConditions 1, 2, 5, 6

1. g T}he. actress ﬁhotog.raphed t'he. balloon.
2 i The'min:is‘ter filled the";ﬁd tank (wit}; gas). |
3. - The dentist opened the,- séup (with the can ope:'nez,:) .
4, 'Thae--biz'-dvca;ught*the worm. S . -
i 5. ‘The Ju\dge loq‘;éd at the bottle. | - <
6.  The ashtray was full.’ | ”
7.. The ;'mrse ‘cle‘ankec'l‘ the’'floor (with the mop) .
8. vThe roBber broke the zipper.

~

9. The lamps'h_“ade was crooked.

10 . The aétr;sg flew overseas (in the airplaine).

- 11, The grandfather dropped the bc;'ok'. /J
12.  The c_1§rk drg& in ink (with the pen). |
f3. * The sheriff \xl/oré £he hat.
4. The janitor ate the cereal (with the spoon).
15.  The waiter pored thg {;illz (i:;tc thc'glass).
16 The clo;vn‘.pl;a.yed in the di;t.

'17. ) 'I"h-e maid rin.sed the rag. - | - j
18. The bee lan_ded on ti1e flower.
lé. The c'lerk\lj)orrgowgld, the penci.l'\.
20, Th: "qvu'een. wi}v)iedj_.the Knife.

| 21. .The ;rtisf 'steézlévd"vthe Bus.

22, 'Thbe SOIVdier_puﬂ't, away the stick.




23:
24.
25,
26.
27.
28.
29.
30.
31,
32,
3.
34.
35, |
36.
3.
38,
39,
40.
“ 41..

- 42,

The

The
The

The

The

The
The
The
The
The
The

.The

The

The

The

S
jop
[

-The

The

sailor scratched his foq_t.
girl sold the toaster.
minister sniffed the smoke.

batter missed the ball. .

clock chimed at noon, b‘ » .
- . /‘
banker arrived after the surgery (at the hospital).

i

repairman fixed the 'dishw?/s’}’rar (in t.he‘. kitchen).,
fish bit the hook. - |
firéman r.odﬂe ‘on the handlebars (on the bike).
d.uck sWam in the p.ond. | |
repaifman painted the garage.

'clo.\l:vﬁ shoveled (the sand')"on' the beacl'-l.v

glir“l cooked t}‘me egg (ln t,.hel_pan).

train crc.issed. .the‘lbridg'e. .

teacher éointed to the blackboard.

wrestler carried the groceries (in the bag).

i
‘

dog barked at the cat.

¢ fireman sneezed in the cemetery."

o «
car hit the tree. ° '

soldier caught_' the horse (with the rope).

«
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Sentences for Conditions 3, 4, "7, 8

1. The actress photographed the ba.lloon.
2. "I‘h.e‘ cowboy filled the auto tank (with gés).
3. The robber opened the .soup (With the can open_é;)w..
4. The bird caught the worm. "
| 5 The judge looked‘ ak the bottle.
6. | Tne ashtfay was fuli .
7. The maid cleaned the floor (with the mép).
. .
8. | Th;a robber bz.'oke tll'le zipper'.
g, Th‘e-la‘mpsh.ade \;vas crooked.

10. : The rgpofter flew overseas (in the ‘ai:rplal;le) .
i1, The grandfafher dr‘opped the .l;ook.

12. The baby drew in 1m« (~with the pen).

'13. - The sher'iff'wore the hat.

14, The queen ate the cereal (with the s':poon) .
15. The judzg-e po;_xred ‘the mi_lk (into the. gl-ass") . |
167 ’I:Hé clown ;;layed in the dirt. |

17. The maid rinsed' the rag.

18.  The bee landed on the flower. B A

19.. The clerk bo,rfrowed'. tl‘ié p"éncilw.v |

20. . The queen wiped-. the knife. /
- ‘ , ' /
21.  The artist stecred the bus.

;‘/" - _2Z. _.The soldier put away the stick.




23. The sailor scratched his foot,

‘ - P
24, The girl sold the toaster. h : {
25,  The minister sriffed the smoke. e

26;- ~ The batter missed the Ball‘.

.27(. The clock chi,rﬁed‘-at noon.

N -

28. The fireman-arrived after th‘e,s;urgery (at the‘hospital)‘.

. 29." The detective fixed the;dishwa'sher (in the kitehen) .

©30.  The fish bit the hook.
31, The af..tist rode on the handlebars (on'the pike) .
32. " The duck ewa;ﬁ in the pond.

° i

33,  The re’bairrriah painted the garage.

-t

34, .T'he boy shoveled (the‘ eahd) on tl-.xej.beacl:x{."
35, uThe gfaﬁquther ‘:oékéé the egg (in the pan).
36 .The train cr'o>seed tl;le Bfidge.

’. 37.'. _The teacher pomted to the b]ackboard /

o 38, The ,grandfathel\‘ carrled the grocerles (in the bag).
39. The dog barke.d at the car.
40, Tl‘ie’f1reman sneezed in the cemetery.

41.  The car hit the tree.

42. The farvr.ne_r caught the horse. (with'the robe): -,
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INSTRUCTIOI*S FOR TEST
Yesterday, we listened‘ito s.omtva sénte;ces.. .Today.I'm going to
ask- ybu questio;i‘s abouf thg sentences. You will hear tape recorded |
questign:s f‘olri‘orv'«;ed by three i)ossibie answefs. I want lyou to choose |
the riéht answer '.4 Okay?- If you don?f khow the right .ansv.ver, just

guess. fJuessing is okay.

. Let's staf,rt.




2£3T QUESTIONS

: : c n o
1. What did the soldier put away? the stick, the net, the rope

' _ ! .0 Tc “n »
2. -What did the repairman paint? the kitchen, the garage, the bath

: . C c n o
3. © What did the miuister sniff? the smoke, the air, the gas

4, What did the clown play 1n" the :and t};e (c::llrt the rslnow
5. f What did the queen wxpe" the kn1fe the spoon the fork
6 What d1d the clerk borrow? theooen the crayon the penc1l
7. - What d1d the art1st steer? the b1 S5 the b1ke the rclar
o 8. 'Where did t}}e fireman sﬂneeze? “r o -
o : 2de ' e

the hosp1tal, the cemetery, the church

9. What did the ]udge look at" the cup, the g‘ass the bottle

' o - . C
- 10.  What did the robber break" ‘the key, ‘the can opener, the. mpper

- l,l,l_‘_.,,_.',.,...W-hat"di'd"the maid rinse? thecrag,- thec;nop', the l?rush

; .12l. ‘What d1d the grandfather drop" the wallet the book the bag ]
| 13 jWhat d1d the glrl sell" the onven the pan the toaster "
+ 14, 'What d1d»the acress phot_ograph?

S n - c o
"~ the rocket, the balloon, the ajrplane .

Note: Letters ap’pearing above multiple-choice alternativ'es represent

the following: ¢ - correct answer
o - old, incorrect choice

" . n’~new, incorrect choice . e
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B ) ] o
" “Numbers of Correct,‘dld.%rrors, anaiNey'Errbrs for
) Younger'Controlnﬁybjeqts, According to‘Itqm Type
' - " Implicit ~° % = Exbliéit'
Experi- = Related ' | Unrelated Related | Unrelated
- Subject .mental — . - — —
- Number -Conéi}ioy ;C 0 . N - C -.Ou N | C‘ 0N . C 0 N

1 8 ; W1 2 |23 2
3 Ysials o2 2 o1 \

4 6 - , , 273 27 271 4
6 7 4.0 37 |3 2 2 | |

9 6 _ 1 6 0716 0 1
10 7 4 %3 |'s 2 o o T

n' e s sz o T 3 o
16 6 A ' 501 112 2 3

19 5 4 3 0 |4 1 2 o

21 8 ' 6 jo 3 |t 3 3
T2 8 s /1 250 .2

23 6 &2 1| o4 3 0
25 /5 32, 4 2 1 '

26 7. 7 0.0 |6 0 1 ’

29 7. | 2 5 14 201 & .

30 5 oy £ 2 1 | 4 o0 3
I 503 40 31 3 ‘ ,
3 6 ; . 1 3 7-0 0
.36 8" . S 303 1 |5 2
© 38 7 5 -1 1 52 '

a2 f 0 s 2 W e |
43 8 e 1 0.l s 2 0
4 6 |, 5 1 1 | 3 4

45 7 52 0.2 3 2| CF

50 8« o° : 2 1 4 4 2 1

51 + 5 4 3 0 3 -1 3 | s

53 _ .6 : 14 2 L2 2 3
56 1 2 1 s 2 3 2 |

T Ty T . . (CONTINUED)

Y



¥

o .
- -

-(Younger Control S&bjects’- CBntinued)

,
. . Eﬁperi—. o Impl%cit ~ T :‘fxplicit . '
_ Subject | mental Related " Unrelated Related | Unrélated
Number Conditibn cC O N ‘C 0 \N c L0 N q 0" N
58 6 . o & 3 0 |-7 o o
sl s st o1 | sToer 2 | op
6 - 7 420127 T2 | ' ‘
62 8 4 1 2 40 2 1
66 "8 , 2 4 2 3 .3
68 6 N I 3 03 3
- 69 s 13 s 4 0 3
R 70 .7 3 2 2 3 2
73 7 4 0 .3 b2 L ,
I S - 2 342716 '0 1 R .
78 - 6 . B w2 2 3Pm2 2 3
‘700 g 2 0 5 L4 1 2
.81 -7 . 6 '0 1 2 %5 ° 0 -
- 82 6 ‘ ‘ 24 1 4 2 1
a3 ‘5 2 4 1 6. 0 1 .
. 85 . 8 -~ ) 4 -r 22 34 o
€ e s 2 3 2 |5 0 2 .
‘ 90° 8 ; s 1.1 & 370
94 " 7. 4 2 1 |24 1 - S ’
95 6 _ w6 1 .0+ 6 0 1
T 97 s {2 23 |6.1 o,
S I > 6 T 5°2 0|3 2
X 2 A8 N IR 32| 4 1
103 7 5 1 1 2 3 2

C = Corfect
0 =:blduErr6rs

N = New Eérprs

.

fSee'footnoté on. page 72 for description of experimegtal conditions.
¢ - : ’ ;" . R ’ «




.’ p P ‘
- NGmBers of Cbrrect'. 01d Errors, ‘and 'Ne\;' 'F;rrors for.
' Younger Pictures Subjects, According to Item Type - T
o © . Thplicit ¢ Explicit
S”;ll'aject izﬁi‘:i— Related |  Unrelated |- Rel'ated." ' Unrelaﬂteid .
Nuwber (Condition{ C O -N c .0 N, ‘C 0."NW c 0 N.
. * : . .
@ | 1. s 1.0} 5 1 1 : !
. 5 | 4 ’ o 6 1 0
7 2. . o 2 1 0 1 S
8 . 5 te 1 043 o | :
12, 2 " .7 0, 6 .1 0
13 4 6.1 2 3 2
Y/ 3. {7 .0 0| 61, 0
15 - 1 6 0 33 |
M| 2 ! I oes 10 1} 6. 1 0 .
8 |+ 1 |4 \ 1 ,
20 3|7 0o 0 |s670.1 o
2 4 61 0 | 6 1 0
277 |, 3 301 3 /250
- .28 | 2 . 33 1| .4 1 2
32 4 . 5 o s 1 1 .
33 .| - 4 1206 1 0. '
3| 2 | L 1 ost1d 3 1 3
37 3 o2 1 s 2 0 o ,
" 3% = o 3.2 2| 4 3 0 )
0 | 1 |1 5.1 |3 1 3
4L | 2 &3 of 1 o fo-
46| 3 0. 70 ’
47 1 5 o | 6 . .
‘48 4 | : 6 1 0| s 2 o0
49 T3 o '3 3 1 P
52 1 4 1 | 6-~1 o e
s o f 2 | - be 2 1 |e 0 1
sl o a2 (4 RS
o ) o e .7..,.,._,_(counm}so).,-Z,_:f..,;___,,___,,.-;.;..,#
i g - g
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N = New Errors

;
0‘ ) . -~ ’I\. . o
‘(Younger Picturcs Subjects - Continued)
; : Implicit | Explicit’
.‘Suﬁiect Ezzggi- Ré%étgd ,‘Pnrglated Related . Unrelafgq_
Number  fondition [C 0 N G0 N [c o n |c oo N
st | 4 | a2 5 2 0
" 60 3 5 1 1 .4 0 g
63 1 4.2 1| 3° 3 _ -
. bW 2 e 3 4.0 6 0 1
- 65 4 DR 33 301
67 3 31 3 |3 2 2 )
" on 2¢ o s 20 42 -1
n 1 1 | s 2, ,
74 1 {5 2 o0 0
15 3. 4 o1 2 {4 1, ©
77 4 o 3 2.2 3.2 2
T I O S AT s 2270 |6 1 o0
"84 S T 5- 2.0 | 4 1 2
86 10l o0 |7 0 o S R
'._87 S R B A ) ‘ 5 2.0 |3 2 -2
"ggh 3 -4 A_z\"t. 3.0 - g
91 1 1 3 282 5 o N
" 92 .2 ' ' W0 | s
ﬁ_*'sd N 2372 2 2
Yo -l 3 e 306 1 0 -
99 2 | s 2 0°l 7 070
10-. | 1 s 2 o | s 11 -
1010 | 4 ' 1,15 [ 2 3 2
104 3 2 s 0 '3 1 3 o '
.
C = Correct o ’
“ 0 = 01d Errors. "

*Sea footnopéﬂbn page 72 for deséfiption of.experimentad'coﬂdi;ions. .

e
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sy

Numbers 6f"Correct, 0ld “Errors, and New Errors for:,

"~ “Qlder Control Subjects, According to Item Type

E&péfi—‘

. 'Impiicit
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