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ABSTRACT |
‘ This paper describes three experiments related to

N differences in discrimination learning., In Experiment 1, sixth-grade
subjects were required to judge the situational frequency of items

~* which had occurred from 0 to 4 times on a study 1ist. Por onme group

the study list consisted of high-frequency words. Another. group :
-~ judged low-frequency words which were high in meaningfulness. A third
“group judged low-frequency words which were low in meaningfulness. A

_~ fourth group gave frequency judgments for ‘nonsénse itens. Iteusrvere
. presented for study and test at a 5-second rate. The results
- supported the hypothesis that pre-experimental or background :
~ frequency differences in materials account for apparent: frequenoy
-~ differences. In experiment 2, one group of -sixth graders earned a

‘i;15~peir verbal discrimination 1ist consisting of

f}'1ou~frequoncy/high—neaning words, Another group learned pairs of

low-frequency/low-meaning words. A third group learned high-frequency

~ words, No significant differences were found. In experiment 3, groups

of beginning fourth graders learned high»freiuenoy ‘and low-frequency -
- words presented on a word 1list, The results indicated that baokground
,1frequency is negatively related to discrinination learning. (HR)

Y




V.S DEPARTMENT OF HEALTH,
EOUCATION A WELFARE
NATIONAL INSTITUTE OF

ROUCAT'ON

THIS DOCUMENT HAS BEEN REPRO
OUCED EXACILY AS RECEIVED FROM
THE PEASON CR ORGANIZATION ORIGIN
ATING 1T. POINTS OF VIEW OR OPINIONS
STATEOD QO NOT NECESSARILY REPRE
SENTOFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY.

Effects of Word Frequency and Word

Knowledge on Children's Performance

- in Recognition and Discrimiration Tasksls 2 . ‘

Elizabeth Schwenn Ghatala

Weber State College

Secsron # 39 7

';ijaper presented as part of a critique session, v"Em)irlcal 'I‘eats of a Hypotheeis
~Accounting for, Picture-Wo:d Differences in Children!s Recognition and Discri -
g J:ination Taske 0! " at the 1974 annual meeting of the Amerlcan Eduratlonal Research




The notion which I shall attempt to elaborate in this paper is as follows:
If (according to our hypothesis) background frequency is the crucial construct
underlying picture-word differences in apparent frequency and, thus, in discrim-
ination learning, then the finding should not be unique to picture-word compar-
isons, Rather, apparent frequency differences and concomitant differences in
discrimination learning should be detected with any materials which differ in
background frequency, We have conducted several experiments to test this

notion, three of which I shall describe briefly,

Experiment I

In the first experiment we set out to compare high- and low-frequency words
in an absolute frequency judgment task expecting that low-frequency words woni‘d’
produce frequency judgments resembling those obtained for pictures. That is, |
in comparison to high-frequency words, low-frequencvaordeshonld ’produce B
higher judgments‘and'ha’ve lower variebility and greater accuracy aeaocia._tedk |
with jndgments. However, a review of the verbal _discriminetfon learning
"studies in whichhlgh; and ;low-‘freouencyrwords have been compared ledkus’ to
qualify our predictions. | '

Somc studies have found better performance with low- frequency than with

L high-frequency words (e.m. Underwood, Broder & Zimmerman, 1973), other

",:,ij,studie‘s have found vlittle or no difference between the two (e. &1 Pa '




( they donot--:indicating that apparent frequency of low-frequency words may be
influenced by _S_s'se_mantlc knowledge of the words, Therefore, we decided to
control for "meaningfulness' of the materials (as we define it) when comparing
low- and high-freQuency Words. Our expectation ‘wasA that with meaningﬁil low-
frequency materials the above predic‘tions concerning differences in E:frequency .
judgment performance between highk- and low-frequency words wouldihold.

With meaningless materials they might not.

Procedure, Sixth-grade Ss were required to judge the situational freq\iency
of items which had occurred from 0 to 4 times on the study list, For one group
(N;per group = 20}, the study list consisted of high-frequency words (from the
AA and A range of the Thorndike & Lorge (1944) norms). Another group judged
low-frequency words which were high in meaningfulness. A third group judée‘d . -
lowufreq’uency words 'wnlch were low in meaningfulnes s. The average frequency
of the words in the latter'groupsk was oetween 6 ana 8 occurrences ptar mil,lion; '

| The’meanlngfulness of the low-frequency words was deterxnined frorn
;;pilot Ss who were glven concrete nouns to both pronounce and deﬁne. Items ,

whlch at least 80% of * ..e Ss could both pronounce and deﬂne were nlassiﬁedff‘ .

> ‘ ';";as low-frequency/high-meanlngful (Lo F/Hi- )words (e.g. ’ "hatchet”). :

?:Items ‘which at least 80% of the Ss could pronounce but no more that 20%




That is, even though the Lo-F/Lo-M words had little semantic content for Ss
(as determined from the pilot ratings) their possible closer resemblance to
known English words in terms of orthographic structure and pronunciability
might afford more meaning and/or associations than would nonsense words,
Accordingly we speculated that nonsense words would result in even lower
mean frequency judgments, larger variability of judgments and lower accuracy
(relative to high-frequency words) than would Lo-F/Lo-M words.

In all fourconditions, Ss were run individually. Items were presented
for studyﬂand test at a S-second rate,

Results, The four conditions were contrasted on three response measures:
Ss' mean judgm‘cnts for items presented once during study} the variability of
Ss! '"one'.item judgments; and Ss' accurac;' in identifying exactly the presen-
tation frequency of all test items. As reflected in a composite measure of |
frequency judgment performance which was a'linear combination of the above
three measures, Lo-F/Hi-M words yielded judgments which were higher, less ,k =
- varlable and more accurate than judgments produced for the high-frequency -

words. On the other hand the Lo- F/Lo-M words did not differ frorn the high-

: frequency words on the composite measure of frequency judgment performance.f. "k

Finally, the nonsense words resulted in frequency judgment performance which7 o

- ;',iwas inferlor to that produced by high frequency words (1. e. ' nonsense words :




The results also indicate that predictions from Webher's Law as applied to the
frequency judgment situation hold only for materials which have meaning for
Ss. Extending these results to discrimination learning suggests that the
elusive eff ect of word frequency in this task may be due to lack of control of
the meaningfulness variable. To test this notion an experiment was carried
~out utilizing the previously described materials in a verbal discrimination

learning task.

Experiment II

Procedure. Three groups of sixth-grade children participated (N per
group = 16), One groun learned a 15 pair verbal discrimination list consisting
of the Lo-F/Hi-M words, ‘Another group learned pairs comprised of the
Lo-F/Lo-M words. The third group learned a list consisting of the high-
frequency words, One silent (no guess) anticipation study trial was given
follu“xed by four anticipation response trtals. The palrs were presented at a
5-second rate and E pronounced both words of each pair on the anticipation

fma.se of each tria.l.

i
2

Results. In terms of the tota.l number of pa.xrs correctly discriminated

o ',ﬁthe Lo F/Lo M group was significantly 1nferior to the high frequency word-ﬁ o |

}group. v While the mean number correct on the Lo-F/Hi M word list was Sl




carried out, To do this, Ss in all three groups were given a definitions test on
the 30 Lo~-F/Hi-M words contained in the verbal discrimination list. On the
test, E pronounced all of the words and, after hearing each word, S was
required to define it, Performance on the definitions test indicated substantial
variation among Ss in their knowledge of the meanings of the words, The 48
Ss were divided into two approximately equal-sized groups based on their
definitions test score--a high group who defined 27 or rhore words out of 30
and a low group who scored between l7iand 26 correct out of 30, Only for the
Ss in the Lo-F/Hi-M condition was there an effect of knowing the definitions
on discrimination performance. For Lo-F/Hi-M Ss the mean number correct
in verbal discrimination for the high group on the definitions test was 53. 22;
for the low greup the mean was 45,00, In the high-frequency condition the mean
correct in verbal discrimination was 47.75 for the high group and 47. 12 for the
low g‘roup. The corresponding verbal discrimination mean scores for the
Lo-F/Lo-M condition were 40, 33 for the high group and 41, 90 for the low
group, Lookked at another way, for those Ss who scored:high on the definitions
test, a nested comparison revealed that Lo-F/Hi-M Ss V(with a mean of 53. 22
correct in verbal dlscrimination) were signiflcantly superior to high frequency
"Ss (with'a mean of 47, 75). ; However, for those who s‘,cored low on the deﬁnitions o
test no. signiﬂcant differepce between high frequency Ss (M 47 12) and

Lo F/I:gi MSs (M 45 00) wa ",ob_served. o



data from this experiment were less than satlsfying because complete con-
trol over meaningfulness was not obtained. Consequently; another experi-
ment was carried out with new high- and low-frequency materials such that

meaningfulness was controlled at a uniformly high level.

Expeiiment I1I

Procedure, Fifty-two concrete nouns we re selected with half deslignated
as high frequency and half as low frequency as dete rmined from Carroll,
Davies, and Richman's (1971) word-frequency norms for the third-grade level,
By selecting from actual materials used by children, we sought to obtaln more

realistically based high- and low-frequency words than thosedetermlned from

more remote norms such as those of Thorndike and Lorge (1944) In particular, L

the Carroll et al. norms are derlved from samples of chlldren 8 reading ma~,

terlals grade level by grade level Overall the low frequency words (wlth a
~mean of 7.5 occurrences in third grade materlals) appeared tn such samples ‘
"much less frequently than the hlgh frequency words (with a mean of 351 5

‘foccurrences) An attempt was made to match the high and low-frequency

" ”:’ifi;hwords wlth respect to thelr general object class (e g. ,;"'dog" With "ape"




:";for verbal matertals whlch are meanlngful to Ss. It ls‘not unllkely that thei_ '

7
Two 13 palr discrimination lists wera constructed--one of high-frequency
words and the other of low-frequency words, Independent groups of beginning
fourth-grade children learned the lists and were given one anticipation study
trial followed by two response trlals, A 3-second presentation rate Qas used
with E pronouncing each word in the pairs on the anticipation phase of each
trial, |
Results. The mean number correct over two trials for the high-frequency
list was 18,28; that for the low-frequency list was 20, 94, Tkhe effect of fre-
quency was significant in the predlcted direction whlch substantlates our
hypothesls that background frequency ls negatively related to discrimination
learning. | | |
| In summary, the three ekperlments’just deec ribed lndlcate that back:gr‘oundf
frequency inyflku,ences theapparent frequency and dieerlrnlnathn learni’ng pf. |
verbal maferlals in a manner prescr[bedkby» Weber'e La&v.f The reeulre are
yin accord with the general theoretif-al frameWOrk presented eariler in this ”
session. In addltlon, the experlments have shown that the negatlve relatlon-
: _.shlp between background frequency and apparent frequency and, kn turn, -

b ﬂbetween baekground Irequency and dlscrlminatton tearnlng ls evldent only
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