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Pirst ard-second graders were taught to recognize a v

set of written words either more accurately or ‘sore rapidly. Both N
before and after word training, they mamed pictures printed with and
vithout these ‘words as distractors. Of interest was whether training e
vould enhance or diminish the interference created'by theseé words in. - .
" the picture naming task. Results indicated that children who learned - -
to recagnize several unfamiliar distractor words suffered .more
-interference after training. In contrast, children who were already -
--familiar-with the words and learned to recoganize them faster -. '
. experienced less interference after training.. Results are interpreted : ;
as suggesting that autosatic word recognition is distinct from rapiad o "
word recognition, and that in ‘the course of ‘learning to:read,- - -
- beginners learn to recognize words automatically ‘before they achieve
saximum speed in recognizing those words. (Author) . - - - :
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First and second,graders were taught to.recognize a set of written words .
- -] ’

»
. '

either more accurately or motre rapidly. Both before and after word training,

" - ‘e

tﬁeyAnamed'pictnres‘printed with and without these words,as distractors. of

e M

.

'intesést was whether‘training:wogld enhance or dimipish the interference

- N M I
- - . S~

created by these words in the picture—naming task Results indicated that

v & .

.

children who learned to recognize ‘several. unfamiliar disfractor words suffered

‘more interference aftgr training. In contrast,-children»who were

[ S

Ny
already
familiar with" the words and learned to recognize them faster experienced 1ess )
)‘- -~
intErference following tra*ning. Results are iqterprbted to suggest that autoﬂ .

+

. Lo

matic word recognition is distinct from rapid word recognition, and that in .

<

.

.the coprse of learning to read, beginners learn to reéognize words automatically X

.

. beforé%ﬁhey acﬁievejmaximpm speed id'recognizing those words.
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Effects of Word Recogniti'on Training {ma
. i v g - -

. Picture-Word Interference Task:
. I - Automaticity, vs. .Speed

, - ’ . X d(n

; Linnea C. Ehri

In most theories of bov~ children learn. to read accurate recognition of

/

*  printed word/s is regarded as an essential component (Gibson & Levin 1975)

-

.I.nfBerge and Samuels (1974) assert that beginners must learn to recognize words -

>

automati y as well as accu"ately.. The basic distinction between these &o

" levels’ gcenters on whether attention is required to decode the word. if the

1

reader can recognize the word without having to attend to components such as

~

letter-sound correspondences, then he is sa.id to be able to process the woi‘d

e

automatically. Perfetti and Lesgold (1977) suggest that there is value not
only in word recognition which happens without attention but also in word
recognition which occurs rapidly. They propose that tha'task of reading ‘eritails
th; efficient use of a limited capacity processor. During reading,. the
upacity of this cognitive mechanism is exceeded by the demands of lower and
higher level operations needing simultaneous execution (e.g., word decoding,

i 3

l i.nterpreting and remembering sentence meanings). . A bottleneck results. ‘va

. \
,.vords can be processed rapidly, then the processnr has _;:,e timé and resources

v 0. perform other operations, and’ reading can proceed ’with improved comprehension '
Y. md/or less delay. ‘ ' - . ’ \ - e Lo

] . e
Y

me particularly interesting task employed ‘to study readers ability to

proéess printed words automatically is the picture—word interference task. - .
l’stterned after tl;e Stroop test ‘(Stroop, 1935), this task requires subjects to
. nue\ as rapidly as possible a set of 20 pictnres depicting common objects or

3 m 4
tnimal Printed in the middle of each pf %ure is.a distracting wogd labeling

2 Fiw

some other ob:]ect or animal Rosinski, Golinkoff and iuk;esh (1975) demon—

»

.

strsted that\ it takes subjects longer to. name. }pictures when distracting words

. PR LN . . Ai/ '
. . “. . « e N "44
. : . . L PN . AT
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t o

are present than when ‘nonsense trigrams or, when correct labels are printed 27/
ng

the pictures. This word interference effect is evident among readers as y

-

~as second grade. The fact that readers suffer interference from. the«wor

-

processed automatically without attention.

In order for printed words-to create’interference in this tasgk, .&ndings
. of’various studies indicate: that ,readers’'myst be able to decode th
. L. LI ” . ,”‘ .,
accurately and.with a certain mount of speed Ehri (1976) and,Pac and' o

fizing distractor ‘words or who took a long time suffered 1

than children who could read the words easily. It was fu

minimal interference did not stem from a general inabilit

(s .

», process printed words. Pace and Golinkoff (1976) and .al

that* N

Rosinski (1976) ‘found that hen poorer readers were sho
vith distractor words- fﬂg;;:ould recognize. easily, they suffer d‘as much '

'interference from the words as good readers. This irdi ates t t it is not

-
[

subjects general reading'ability but r;ther their dec‘ding skill with the -
o

b | ‘ .
recogniqion skill and nterference. In previous st ies, ffectsidf word recog~
! 'i L ”

nitioz accuracy and s eed have not been clearly sep; rated in analyses of . o N
/ ;

results or in explanations of inmerference. Pace nd Go f}koff attribute good-.

sometimes to word . -
,\

Less skilied readers v

7z,

decoding immediacy. However, the two are not

>
J' $

onymgis .
readers. Or less skilled v

. teaders may require more time to decode words theg/know than good readers'

. .
Y . "}\ Y . R . ) o - ) ' ,’i;:
. . .. . DA




¥

\ (Perfetti & ,H'o‘gab'oam, 4955). It has not.been ¢larified whether both,of thése.

types of word difficulties have the same impact on interference in the picture- '
' .

- naming task.’ - L ' I .

Y

e vere identified from pretest word recognition scores, those who could read ‘ )

. gecond case. A posttest interfaence\ task followed. . ° i =

®

wt

3 ’ .
A - PN S

'Ihree ei:iieriments/ Were’conducte'd in the present study, one preliminary .

experiment sunmarized briefly below, and two. better designed experiments des~
/ el
cribed in full. Theit purpose was to assess the effects of word training qn

’ . e
L]

inte'rference\patterns in the.picture—yord task, Two questions were addressed.,~

-
L]

Would children who were trained to recognize the distractor words'more accurately

' + * LY

experiencedmore interference from these words »in the picture-naming- task follow-

ing txaining? Wotild children who wé\e trained tr')' recognize the distractor words

-

more rapidly also suffer /moré in.te'rference from tﬁe.Words foilowing training? ° . a

’If: was reasoned that in both cases, subjects would be 1earnin§ to recognize

more words automatically and so interfer'ence should increase. ; . . - .-

-
~

In the first experiment, second, graders were pretested te assess their
ability th read the set of distractor words and to measure the ‘amount of dnter~ '
) . Yo
ference these words created in -a picture-word task, - Two groups of subjects ' . -
A : o PRSI

fewer than, 16 out of the 20 words, and those who could read almost all ‘'of the . e -~

[} " s o R0

‘words. Subj ects’ were then .given several learning trials to increase the n?b o
o

~ » ..
M ‘.

of words recognized in the first case ‘and’ to imprové word reading speed in the-
'. . . f. -.
i, -

Results of this experiment failed to confirm the hypothesis. Among . “é, .

J
~ .y’ P

children who were familiar with the words initially and wvere trained to\recoé-
nize them more rapidly, interference decreased rather than increased on the

RS ~..\,

posttest (matched—pair t-t:est' t(27) = 2.54, p_ < 02).- No change in intqr

ference was detected ‘!mong subjects who learned to récogniZe additional/ dis-' :
‘e ¥k A ‘ ~

ttactor words accurately. Several features of this experiment were thought‘ to -

S~ . [ . . 3 PR
LR PR T A ; T LA
N, e R RRERTEIE S L A - © W ‘,é;. LRS! DI A, LR




' have abscured the view of vord training effects, and so an,other experiment was

»”
-~

desi,gned to eliminate t:he/e problems. It is described below together4 with a

, .f:l.nal ex_periment which,,was conducted to verify that vchanges in interference °
RRE IR " : - e, .
observed on the posttest were ‘a consequence of word training effects rather
than sinply a consequence of practice with the picture-word Mnterference task.
.. - ‘- » : ’ - . T : . ) .

. ’ o , Experiment 2

~

.

[ < > . 4 - < .
" 3

. Subjects. 'The subjects were 39 first graders (mean age 82.3 months), 14

v

males and 16 females, tested in the spring, and 6 second graders, 4 males and

b2 females’ tes‘ted ina the. fall (n‘ean age 88.8 nonths). /

»
-

,"' Materrtals. Two sets of: 20 shorg high—‘frequency nouns. were selected

« 1 w8

" "wagon "nn

w

"u apple " "l‘amp ). Pictures of common

(e. g., 'flag “gun," "horse,

objects or animals semant:ically re]?ated to each noun weré drawn (i e.‘s picture

of cow for. word "harse'") . “Pictures were arranged in_five rows of four objects

egch: Two dif‘ferentz arrangements of the pictures were- preepared, one with dis-
-’ ~ X ‘_: ’ !‘) P B R . .
tx:actor' nouns' printed on the p:ictures, one without any print.

-One'of the

«

. E
o

picture-word sets ,was used to familiarize subjects with the picture—word inter-

,
“ - ad

ference task. ’l‘he other was used on the pretest and‘ the posttest.L

.°

The;\‘rord training materials‘g consisted' of -40 cards, 20 printed with single

- . }'

) \digtractor words, 'and" 20’ drawn with refefents of the- distractor-words. These
‘cards were inixed'together rahdomly.' e (7' . P v
. . i * ] “\’ . A
“Procedures. anhschild was pretested, trained and posttest individually
PR N \/ -
A the expefimenter in two -£o three sessions.. On Day 1, alI subjects were

- . s
— . S

- given the picturee-word familiarization task, the .pretests, and 2-3 word train-

\"f",z

ing t:rials. ‘Ihose children who‘ did not rn all the words by trial 2 were

;»\ 0i N [
- [ 4

given- a second daywof trainiﬁsg. ‘I'he posttests folloWed alwa)s on a separate

,"., 4,4‘

day.

-




. ) ‘ . .t .
» * . r . -

- | . In thexfaniliarization task,_the‘subject firstrnamed each of thé pictures

- -

- . (no words present)' Then he was shown a 20—picture array printed with dis—-

[ 4

trattor nouns and was, told to label the pictures as quickly as possible and “to J
_dgnore the wérds. The purpose of this task was to acquaint the subject with
. *

. . . )
the expeéience of interference, so that excessive delays due to reactions of
. surprise would not contaminate performancelon the pretest. S .

L4

The pictyre~naming pretests and posttests were conducted identicaliy:
First,.the child was given a warmup picture—naming trial. Then he named the
.‘D * ' v J

e *  picture arrays twice, once with words printed on them and once without words. '

Be was told to name the pictures as rapidly as possible and to ignore .the words.. . |

s

- Finally, he read a 1ist of the nouns used as distractors (no pictures present)

-

" He was told to read these as fast as possible and to skip any he did not know. ~

‘e

Latencies with’ each picture set and word 1ist were measured with,a stopwatch

~

from the onset of the first word to‘the onset of the 20th word. The order of

s e . ¢ .

presentation of the picture labeling tasks - (with and without words) was counter; .

. B halanced across subjects, with the same order used on pre~ and posttests for . . ,
-any individual child. . " ) '
e, . - “
T : Between the pretest and the posttest, each chilg was given training and

practice at recognizing the distractor nouns. A'word recognition training

- v

. trial consisted of having- the child idEntify 40 cards,”20 printed with dis=-

"o ,tractor words and 20 depicting referents of these words. For each printed

B -

-l :
«+ ° word /tdﬁ’subject was asked to say the word. and then name a function’ (i.e., .

\ 'S

- "If you had oge/some,,what would you do with it/them?") For each picture, he

was told to‘identiﬁy it and than give the first letter of its name., Any un-

.5

R

familiar written word,was pronounced for the child he was asked to spell it,
and if unsuccessful to copy it._ This training procedure\was designed to insure ' o

e ) that subjeog& thought about the meanihgs,of printea words as well as practiced : v




. pronouncing them.

All children wére given at least thxee training trials, more if they failed

o

to recognize some of the words correctly during the second trial. -Subsequent
) N B . ',
training was conducted on a second day. If ubjects still failed to recognize -

some words after -three more training trials,‘ ditional practice was given on

Y

these words.
ke ults '
- 0f central interest in this experiment was th distinction between speed
and accuracy word training. The distinction was ope ationalized by separating
children intonWo groups based on their pretest word_necognition scores, those
who could identify'most of the priPted~words; and tBOse uponfailed to identify

* at least 16 out of 20 words correctly. The former subjects were regarded as

the *speed readers, those who would be learning to read far liar words fas;er;

The latter group was'cpnsidered the accuracy-trained readers ﬁhoawould be learn- ’

+  1ng to recognize additional‘distractor'words, ) .
L)

accuracy readers. All of the speed readeﬁs were first graders. 51 of the

= *

o S ) .
Among speed readers, 14 subjects were given three training trials on the\ pic-

ture and word cards; two subjects saw them 4-5 times. Accuracy readers

. received from 3-6 training trials, with most (i.e., 12 vyt of 20 sdbjects)

. undergoing 5 trials. _ . . - . )

Word recognition training yielded benefits for all children. Results are

T ) given in Table 1.: Speed-trained readers were able to read'tnellist of dis~

.
e N - ~

tractor Words significantly faster on the posttest than on the pretest,

t(lS) = 3 79 p_< Ol (mean gain = 3.5 sec.. ). Likewisg, word identification

« <
: a
L) . -~

.\. \‘l ‘ .. ’ : 9. ) ‘w.l L]




-

_most of the words to read them faster creates a decline in the interference

3 tractor’words produced longer {atencies than clean pict;ures, F(l 19) = 32 33, .

Y

, Insert Table 1'about hére. .
s ) ¥ \ ’

-

‘ : : . . » .
’ scores, of every -accuracy ’reader improved on the posttest (mean gain = 9.9 words).

Separate analyses of variance were conducted on picture namingalatencies

" for the two groups of readers., Word print condition and’ time of. testing were

K4 .
the two' independent variables of. primary interest. Prelimina'g analyses ;evealed

-~

that neither ‘sex’ nor presentation order of the picture-word tasks (i.e., clean- )

pictures labeled before versus after distract;or-word pictures) produced any | 4

)
‘4

~main effects or interactiqus (p >$.0‘5), So, these variables were ignored.

<

Analysis of speed-—trained reader latencies revealed main effects of print-’ "o

4 ’

'condition, F(lr 15) = 42.92, p < .01, and time of testing, F(l, 15) = 11 11,

/S
»RA .01, The interaction just missed significaxice, F(1, 15) = 4. 30, .05 <

B
P < .10, From the’ ‘mean yalues reported in Table 1‘, it "{s apparent that

latencies were longer with .distf&tor-word pictares than with ciean, pictures,

v

and latencies were longer on the pretest than the posttest. Iti order to com-
¢ W ’ . X . g

pare ch/magnitu,de .of interference on the Jre- and posttests, a matched-pair’ . ’

-’ . W a ‘ " Cos N 4‘ R B “ i

t-test was conducted. Results indicated that-the difference between latencies

t -

with and without words was s'ignificantly smalier on the posttest, 5) = 2 13, |
P ~ 4 *
< .05, Out of 16 subjects, 12 revealed less interference on the p ttest ) ¢

than the pretest. These findings are consistent with those observed i}n /Experi— <o ..
1 - * v

Y @ 2 - LR N t‘{,

ment 1 but contrary to expectations. Apparently, training subjects who can read .

~‘produced by these words following word ti'aining. I -

&
A .
hE Y

Analysis of variance of the picture-naming latencies among accuracy— =

ttained readers yielde‘gl a’ mdia effect of print condition. Pictures with dis-}\
ft

- e 8 P . : . - %




e

P 4 -

p< W01, There was no difference between pre~ and posttest latencies, F(l 19) )

= 3,53, p_ > .05, _The interaction between these two factors was significant, )

. F(l 19) = 7.69, p < < .05." Mgan values are given in Table l. A matched ‘pair

t-test employ'ed to determine whether posttest interference exceeded pretest

_trained readers, there were 16 who displayed this pattern. These results

\suppért the hypothesis that training subjeots to recognize a éreater number ‘of

training s to.ignore b,ase,line latene'ies altqgether and to compare pre- and

t-test for speed-trained readfers, revealed that posttest la,beﬁ.es naming pic~-

-
4 .
¢ . . o ! ‘

interference proved s'ignificant, £(19) = 2.77, p < .01, Out of 20 accuracy- B

.2

. . ’ o . * *
dis‘tractor words serves to increase the amount of interference created by the-
¢ - [t .

words in a picture-nama.ng task. . s ' N

e

The procedure ;used in the above analysis to detect shifts in interference

was to .sﬁbtract subjects' latenciesdn naming clean pictures from their '

.

latencies in naming pictures wit(‘h 'wnrds,and to compare these'differen'ces ons A

.
.

the pre- and posttests. One might worry that the‘ patterns observed are peculiar

to the use of- glean pictures as t‘he baseline measure., Since picture—Word Anter- X
| ] \ [ R -
ference.studies vary in the choice of a baseline, with some using nonsense tri-
a -
grams rather than clean picture_s, it is dimportant to demonstrate that performance

.. 1

patterns in the present study are not \rlimited to the particular baseline chosen.

Another way to,show that interference erm"distractor words changea following

- . v . . ’ -
posttes{ picture-naming speéds with distractor words-directly.- ,A netched'—pair

..

tures with words were s'ignificgntly smaller’ than pretest latencies, _t_(lg) !-' )

2'.9?; R < ,01: This verifies the decline in. interference for chiltlren trained - " ¢

. ~ ’ — Al
-~ A ’ - > . ~

" tg read words faster. £ ma'tched-;pair t-test for accnrac.y-trained‘ readers Te- o

£
vealed that posttegt 1ac§ié¢es were signi‘ficantly larger than pretest latencies,

-

£(19) = 2 J9, p < .025. %t{is(,verifies the, incre3se in interference among chil-

dren trained to read: the woras more accurately.




Y s :z Coe . . ' o .
. / ‘»\?&, , ) Experiment 3 - ; T -
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Contr ﬁy to e§pectations, speed tta&ned reade!s experienced less rather

T T .

f\ ence following word training.- This effect was evident in

d both,pxperiment_ l_ nd 2. It may be that increased word recognitipn speed
' . »
ction‘of interference on_the picture-word posttest. How-

h b

ej§E>*;hdme is.an lternative expldnation to be’ checked. Dyer (l97l) qbserved

Tt

’f’ Tl ’r }" (
- f/{f that\iﬁ%e erence in a color-word Stroop' task declined when subjects practiced

-

- the task\K\In order to be sure that reduged interference was not a consequence
o of simply repeating the picture-word interference’ task, a third experiment was

conducted. «Its‘purpose was to determine what happenstto'intefference when no

F3 .« ¢ ! . . ’ ‘

word récognition training intervenes betweeh the pre~ and posttests. New P
y . . . . -

~
s YN

groups of first graders wére selected, and the pretest and posttest procedutes
. 4 t N . .

» i employed .in Experiment 2 were repeated with then.'
3€§7“ . . 3 '
Method = . . J
) The subjects were 30 first graders, l6 girls and 14 boys, mean ‘age .83. 4 o

months., Children were tested in the spring. ’

’ ! -

Ihe same materials and procednres‘of Experiment 2 were employed here except .

.

that_no.word training.sessions were provided. As before, "pretest" and "post~ .

-&
L)

test” were conducted on separate days. _ -

LY

Reshilts T RS
- ) - ' “ ) . :t‘ . *

- Of the 30 children.tested, 21 were able to regognize at least 16 of‘the 20

-

pﬁinted distractor words correctly. These were regarded as control subjects

¥

for the speed-tfained groups in Experiments 1 and 2, and are referred to as good ’

.
’ . - * *

. readers in the text below. The remaining subjects recognized fewer than .15
words, These were considered controls for accuracy~trained subjects and are )
alled poor readers. Analyses of gpod and poor reader performances were con- - -
¢ _ . R -
L - - . e - , B . ] L.
+,  ducteéd separately. oL - . Lo -
\ < ! S . Y * ) . - .
. S ¢ '1 2 B - ' A
v R .~ o ) . ‘ " o :‘.<
& b . (f‘,:? g < . K] ‘;5: " * . s{/f< *
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In the anal;‘;s.is of variance of good reader picture—‘naming latencies, the

fndependent variables were: order of presentation of the picture sheets (clean
A . > ¢
%ictures named before vS. after picturégs printed with words), time of testing . *

e

(first vs.~.second day);" picture” ‘print conditio_n (no words vs. printed dis-

-

a ” . . N
tractor words). The latter two variables were repeated measures, A prelimi-
nary analysis failed to reveal any effects as a function of sex (p > .05) so

this' wariable was 1gn0r-ed. One subject was drop‘ped from the main ANOVA to

) .create equal cell sizes.. S B . G

\

A main effect of picture“print condition emerged, F(1, 18) = 153, 50,

A} —‘ ;s -

p_ < .Ol. Results are given,,in Table 2, Pictures printed with words took longer

.
. - -
. ke i
. . . ' . ' . % /
f .

Lo - Insert Table .2 about here. < w

~

¥
N

to name than, lelan pictures. The interaction‘between this variable and time of’

testing:‘{‘was not.significant, _Fl(l,‘ 518) '=:1.61, p > .10, Time of testing exerted ’
no main effect, F <1. In order .to determine whether“interfe'rence declined on

- the posttest for tl'le 'speed control 'subjects, a‘match\ed—pair t-test was con-

. ducted. Resulfs were negative, t(20) = 1.47, p >'.05. This finding suggests v

‘that diminished Interference observed among speed-tra'ined readers on the post— )

tests in Experinients 1 and 2. can be attributed to effects of word recognition\ X ‘ e

. . - } - e . R . ’ *

s -« training rather than to practice.

R4 v &

.
-

One other effect was detected~ in the ANOVA. of good reader picture—naming
latenci'es. Picture print condition interacted with pr‘e’sentation order, Fél 18)%&

- 7;39,' .05, Apparentl; the‘amount bf interference was somewhat greater -

- ‘when clean pictures were tgamed before the word-printed pictures than when they ;

. -

| were named after the word-printed pictures. This difference was due primarily

- -~ - , R

|
o to a elowdown in naming the clean pictures when his task followed the dis-, .~ . %
. T , |

A ©o- . o
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. tractor-word picture task. Why this should be is not clear. Suc}x.an inter~

action was not detected in the other two experiments. - Q : ,

Analysis of good reader word‘recognition latencies on the 'pre~" and "post-

¥

.+ tests' reveaIed that they were faster in reading the list of distractor words

the second time around, t(20) 2 3,57, 2_< 01. (See Table 2.) The difference

between these means (i.e,, gain of 2.1 seconds) ié’somewhat less than the gains

. A ¢

observed in Experiments 1l and 2 among speed -trained readers (i e., 3.8 sec. dnd -
o . 3.5 sec., respectively) A t-test comparing these differences 1. €.y Experiment

1 combined with Experiment 2 me‘n difference versus Experiment 3 mean dif- , ~<_© ﬁ'

—

-~ (] .

fererce) was significant,_t(63) = i.78, p < .05, indicating that training in K .

the first two experiments did increase word readihg speed beyond that occurring

‘
H '

* when the wprd_reading task was simply repeated.

[ ~ -

: ' "Since the main purpose of Experiment 3 was- to obtain control subjects for

- . . . a ' N * . -

5 ’ .
g - . - ; AN
»

.*,. opeed rather than for accuracy-trained readers, fewer accuracy controls were

observed N = 9) 'Analysis of variance of their plcture naming latencies

« ;
revealed only a maih effect of . print dondition, F(1, 8) = 9 08 ]1'< 05. As .
reported in Table ? pictures with words were named more slowly than the clean .
pictures. No other effects°were significant (> .05) A matched-pair t-test | -

, revealed no change in the ambunt ‘of interference on the pre- and posttests, v

- £< 1. M !

. Co Discussion ) . NN o

., To review, three experiments wére conducted to clarify word training effects

performance in the picturedword interference task. Results were somewhat

- R

surprising. It va expected that word recognition training wouId serveﬁto,in-

y®

creaee the‘amount £ interference created by the words in the pi ure-naming

' taek because~subjects would'be iearning to recognize more of the words auto-'wh
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oo "

.
’

tractor words which were unfa;iliar to them prior to training. However,, the
'opposite effect was observed among subjects who could read all the words

initially and who learned to read then’faster during training. These results
confirm the>importance of Sistinguishing betueen'effects of uord'recognition

)

accuracy and word recognition speed in the picture-word task. Apparently,
e { .

training subjects to -read distractor words more accurately serves to increase

interference whereas training subjects who already know the words to recognize

) -
them nore rapidly serves to decrease interference.

. -
- -

The fact that the initial hypothesis received only pavtial support sug-

gests that automaticity is not the whole story to picture-word interference.

% . .
Automaticity can account for the increase in interference among accuracy trained

»
4

- . readers. Presumably, they learned How .to recognize more of the distractor

-

words automatically and ‘so more of these words were inadvertently processed

.;during the posttest than during the pretest. However, automaticity does not

eXplain‘why interference declined among subjects who learned to read the words

1 - s - .
faster. The occurrence of a decline suggests that rapid word processing is

not the same thing as automatic word processing, and that speed makes a separate

- { e

4 1and independent contribution in the picture-word interference task ovey and
/ l

}ngkq/abgve that contriQuted by automaticity.

g

|
|
i
1
1
!
-
{
!

-

\L——ih descriptioqg of word decoding,‘;he distinction between word automatic-

ity and word :ecogniti°n SPeed is, not always maintained althoush the two appear, =~ -~

»

to be defired differently. Whereas a speed crite;ion regardsxword recognition v

» < [

AY

as a continuous variable, automaticity implies a discrete classification. words !

B NN
O I A S

are recognized gither with br without attention (LaBerge & Samuels,’ 1974) P

. g e

Present findings lend ‘some’ empirical support to this distinctioﬁ. Furthermore:M ‘ ?: s

results suggest that, the~concepts may identify separate aspects of word learn~
‘ * t

ing. Automatipity gkills may represent'an earlier. achievement than word recog-" - L

~
~
-
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nition speed which continues to improve as children gain additional experience*

¢ P

with printed~words. ' BN S .

«

. .
5 n . -

- The importance of word recognitién speed in a reading task is suggested
. A~ . i

by Perfetti and ‘Lesgold (1977), and their model*caﬁ bg adapted to explain'how
N . .- . ) . " .

speed might operate to influence interference in the picture-word task. The¥

-

portray the process\of reading text for meaning as-requiring concurrent eXe- )

cution of two separate operations: decoding words and interpreting sentence

meanings. Both of these operations must be handled by a limited capacity pro- f

‘cessor which cannot execute both at once and so'divides its time between the

two operations, with word recognition receiving priority. To the extent that

’ . . .o ’
words can be'recognized rapidly, they consume less time in the proéessor, thus
permitting sentence operations to be executed more promptly. )
‘/

The picture-word task is'analogous ‘to the reading task in that it too

- ,

involves a limited capacity processor which performs two operations* recogniz-
( : )
ing words.and naming pictures. Words are processed automatically and also

L

.

faster than pictures, and so words enter the'processor first. The length of
(4

their stay depends upon how rapidly they can be recognized. Thé faster the
recognition speed, the shorter the delay in admitting pictures for processing.

This explains the performance of speed~trained readers in the present study.
Upon learning toﬂrecognize the distractor words faster, they Suffezed less

delay in naming the pic&ures. \ - ) .

o

<]

Although the bove explanation s favored, there are alternative ways- of
Explaining the d{ii:ne in interference among speed~trained readegs« One might

speculate that perhaps word.training enabled“readers to become more familiar

1 )

with the ‘visual forms of thé words and so made it easier for thém to ignore or

»

Y

divert'their attention from these forms during the picturé-naming posttest.’ Or

it may'§‘~that word training éingied out and,distinguighed theée.words in the

: 3
- . X ,
S . -

.
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rreaders. In contrast, the less skilled fifth-graders differed from the g?od

subjects' semantic memories and hence made it easier to ignore these competitors

\ -

'4n the search for appropgiatg.picture names.

»
[} .
<

%rgum S agadnst these suggestions can be offered. Eigst, the word

+

~

<
training procgdure emphasized meanings as well as pronounciations, making it

unlikely that nbjects would learn to ignore these wor# .. Second, speed-trained u

readers practiced reading each distractor word only three times during training.

. This is hardly suffioient exposﬁre to breed excessive famiiiarit;‘with visual

forms. Third, word training was always conducted on a separate day from the ~

-~

posttest. This“breoluded the operation of any temporary”word'inhibiting effect O

g \

. .&? s . . v
sgihvas'semantic satiation (Lambert & Jakobovitz, 1960). Fourth, it makes no

< .

.sense to argue th%i speed-trained readers learned to ignore words while. ‘

-

) N 4 ‘Y ”
accuracy-trained readers ‘did not. The same training procedures were uged with

i 4 . . . e R . )
- both groups. In\fagt, accuracy-trained subjects saw the words more times than
3 - A . ~

i

sbeed subjects, yet training made them more, not less ssnsitive to the words.
Thné, aithohgh word immunity, may seem to explain the reduced interference

observed among speed-trained eaders, it fails to account for the increased
R

» N
- \ . « g -

1nterference among accqracy—tr%ined subjects, and it offers no, clpe‘ﬁhyiaﬁpli- T ——
cation is apbropriate in one bnt not the other case. |

It is:interesting'to note that interference bacterns'observed‘in the
present'stndy can also be deteotea in the study\hy Pace and_Golinkoff (i976)
thou;h they\do not focus upon these patterns or tesf.them'for signifieance. - -
Pace-and Goiinkoff imposed«a set of hard-t o-read'disgra;tor words on pictures
and gave these to bet;er and less skiv}ed readers in the third and fifth grades,
Prom subjects word recognition performances, it is evident that the-poor
third—gtade readers were less accurate in reading the words than tde good

- : ke

readers not in accuracy but>in speed. They recognized as many distractor words

<




re

-

. interference thén good third grade readers (i.e., 12.7 sec. vs. 19.6 sec.)

study.

.- I “ e . 16

y N .
but they took longer to réad them than the good readers (i:e., mean latencies ..

.

= 22.9 sec. vs. 1ik.s sec.). Interestingly, in the picture labeling task the .
interference patterns displayed by these two grade levels were opposite. /CON? -

F 3
parison of picture-naming latencies with and without distractor words reveals

[J] s ¢

that poor thirdéﬁrade readers (less accurate word readers) experienced less *

whereas poor fifth’g}adersv(slower word readers) evidenced more interference‘

than the better fifth graders (i.e., 16.6 sec. vs.'li.O sec.)}

.

one”pnizle. Differeptial patterns of interfet%nce were apparent with clear
P . k4 ~

Pictures as the baseline. With nonsense trigram 1atencies as the baselin ’

Il

depending upon the proficienty of readers in decoding them. . Performdhce ’ .

’

patterns in the Pace and Golinkoff study indicate that -this be the case | ./ .

- Y

though these differences, were not tesﬁ;d for significance. od fifth grade /Z

il
readers took less time to decode nonsense syllables than ppor fifth grade "/

readers, and they suffered less interference from nonsenge syllables than

poorar readers (i.e., mean difference between picture—’aming with nonsens

nonsense distractors as they have been found

<

& .

« »

ri




J - . » “< : - - .
- have been directed at demonstrating that word interference arises from semantic
il sources. For example, Rosinski (1977) showed that semantically related words
r,
! create substantially more interference than semantically unrelated words. In
’ contrast the interpretation given to results of the present study has avoided
., being 'specific about what aspects of words produce the increase or decline in
. inte%erence following w@:d training. The question of whetherthe source is
t . ’ N . R .
primarily semantic is extrenfely.'intei'estin and awaits investigation.
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Experimeni:s tconducted by Rosinski and his colleagues and. also Ehri (1977)

N E « S B B R N T S LAt S Sew -
B S e e e




4

. . ‘;9' \\_ N ’ '
;/ References = o

-~

Dyer, F.. N.

Y b »

Ehri, L. C.’ Do adjectives and fupctors interfere as much as nohns in naming

-
pietures? - Child Development, 1977, 48, 697-701.

4

o
-

Gibson, E. J,,‘& Legin, H. The psychology of reading, Cambridée; ﬁass.: The
MIT Press, 1975. o ) '

*
Golinkoff, R. M., & Rosinski, R. R.

Decoding, seémartic processing and reading
. .
comprehension skill, Child BeVelopment, 1976, 47, 252-258.

. LaBeérge, D., & Samuels, S. J.

Toward a theory. of automatic information .process-
.ing in reading. Cognitive Psychology, 157%, 6, 293-323.

Lamﬁert; W., & Jakobovitz, L.’

. ~

Verﬁal satiation and changes in the intensity
of\heaning. Journal of Experimental Psychology, £§60 60, 376-383.

D

o . L4
‘+ Pace, A. J., & Golinkoff R. M. Rglationship between word difficulty and access

of- single-word meaning by skilled and less skilled readers.

[

Journal- of
Educational Psychology, 1976, 68 760-767

' Perfetti, c. A,, & Hogaboam, T. The relationship between single word decoding
.and teading tomprehension siiil. Journal of Edugational Psychology, 1975
67, 461~-469. ' '

[y

* Perfet

I'4

1, C. A., &'Lesgold, A, M« Coding ‘and comprehension‘inﬁskflled reading ;

and implications for rEad g instructipn.

Theory and ?ractice of Ea ly Reading. Hillsdale, N. J..‘ Lawrence Erlbaum '
nssoc.,ﬁi977. o .

~In L. Resnickz& P, Weaver (Eds 9,

*

e
© ok,

Colqr-naming interference in monolinguals and biiingualsL _—
Journal of Verbal Learningfand Verbal Behavior, 1971 10;.397 302. : _
. Ehriy L. C. Do words really interfere in naming piétures? Cnild Development,,
1976, 47, 502-505. d IR




Rosinski, R. R. ' Picture-word interference is.semantically based. Child

" Development, 1977 48, 643-647. o A

L]

Rosinski R. R., Golinkoff R. M., & Kukish K. S. , Automatic semantic process-

. o
ing in a.picture-word interference task. Child Development, 1973, 46,

" 247-253. 7 P .

"Stroop, J. R. Studies of interference in serial verbal reactions. Journal of

Experimental Psychdlogy, 1935, 18, 643-662.

&, ) ~
} 3
- ~ a “
L~ \ - ' ¢ -
- . ' . -
L] «
~ . P
- \ -
~-
\ -
- A ]
5 ' v ,’ [N
r
’
—~y
3 o ’
+
»
~ B w o
' N
P .
. . \"’ 3
ooy 4 \ . . N
{ . * ’ -
&+ .
). ' ' “
. / N v .
{
- \ ,
o . ¢ * - L3
é .
,
D ' .
' / ' ey A )
bnad <
L] - x o ‘ %

A
PSS




LN

47

Measures N

hY
. Posttest

. Pictures Alone (sec.) ' ;‘\17'5.,
« N o . A
Spéed Pictures + Words (sec.) 31.5
Readers?® Interference L, : -14.0
I . . - ) oL
“(N= 16Y Words Gorrect (max. = 20). To19a
’ 'Word Latencies (sec.). * 7 16.3
, N ' . L :
R . Pictures Alone (sec.) . ©21.3:
Accuracy . Plctures + Wo;d~s (sec.) ¥ - 25,1 ©
b AR ¢
Readers} Interference . : =4.4
| (N = 20). Words Correct (max. = 20) . 7.4
. . &, ,-,'
Word Latencies (sec.) T - 47.8
-~ - . N
. . - 5 ) .
g 3 -~
or picture-naming latencies, MSE (13) = 12.72 ™.
] i . . > N .- - e
-~ 'b 2 ' : . o
_For picture-naming latencies, MSE (19) = 22.30 .
( N " . :
. N e s & -
v - W'-.,’T‘UN" 3 * . )’Q ’ o ‘v
! * ) ; Ml ? " l‘
. ! ‘ Lo .
. - . . .3 .- ‘ ':k B .\
4 o / ‘ B *
v o o 2 e . ’,;,—v ..:' ” ° -
e . . Y - . L
- - [ oA
. T ’ o 9 t RS f
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271

.

16.8

-10.3
19.7
i2.8

e

v ,Q: . 5 ? ) T
A4 '\ - b ’ + - . 2>
. - . 20
) ' «° ""“"’IE:"T‘ ) s . ) ’ ,
- : ' — -~ Table 1. \ o
* - N . . ” ° \ ‘ - .
" ) " Mean ﬂatencie;’.{t_x Seconds, and Mean Words Correct . Co
- . H v 1 B * - \
. - SN , - , . ¢ .
. N onythe Pretest and Rosttest for Speed-trained
RN 1 3\ and Accuracy-trained Rgadérs in Experiment 2 . .
e , D e ;
N . ’ v

Mean

sLan

12.1
.29.3 °

) ~t e
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Table 2 . - -

. ‘Mean I:atenci‘e; in Seconds and Mean} Words )
- Correc;: on the Pretest and Posttest fox.; . :2: - N ¢
: : Untrained Readers in Experiment '3 -:Z_ " .
B ' L e -
i Measure's ‘ Pretest Post;:est -:: Mean .
B . Pictures Alone (sec.) : - 18.3 18.8.- ':':1.&).5 .

“ Good . Pictures + Words (sec.) -, _32.8 ' 31.7 32,2

”

' Readers® . Interference S T =14.5 -12.9° P

(N = 20) Words Correct (max. = 20) , 19.1* 19.3 , 7%

. Word Latencies ‘(sec.) » 15.1 13.0 ) - ‘
7 ‘ J ‘ - :., . (

- - . .

. - ’ W'Pictures Alone (sec.) . 20.2 21.1 d 20.6

Poor, Pictures + Words (sec.) 277 ‘ 21.2 27.5 - “."{“
Readersb, A Interference ‘ -1.% - =6.1 .
*  (8=9) _ ‘ Words Correct (mag. = 20) .97 104 S
v - ‘ * - Word Latencies (sec. N 30.1 - 24.7 - '
' ) \ . i VY ) |
. M . . ’ lr. ‘(
3por picture—namingl]jténcies, MSE <(18) ‘5' 7.62 1 R
- : }»’For picture-naming latencies, MSE (8) = 11.68 = : s, s
o ) - A - ‘.
;} T f“’; ' s » ‘3‘;4‘
- 'I’ ° i . . . ‘ . :;:‘
; ) v - . "1
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