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AN ATTEMPT ®AS MADE TO ESTABLISH CERTAIN BASE RATES IN LANGUAGE
USAGE OF CHILDREN AMD TQ INVESTIGATE THEIR PSYCHOLOGICAL
SIGNIFICANCEe SPECIFICALLY THE STUDY WAS AIMED AT DISCOVERING
WHETHER THE FINDINGS OUF GeKe ZIPF (1965) HELD FOR SPOKEN LANGUAGE GF
CHILDREN AND WHEThER AGE CIFFERENCES INFLUENCED THE RELATIONSHIP OF
VAKIETY AND FREQUENCY OF WORD OCCURRENCESe ZIPF STATED THAT A
RELATIGNSHIP EXISTS BETWEEN HIGH FREQUENCY, SMALL VARIETY, AND
SHORTNESS OF WORDSy A RELATIONSHIP PRESUMABLY VALID FOR LANGUAGE IN
GENERALe IN THIS STUDY 12= AND 16~YEAR-OLD BOYS (N 15 FOR EACH AGE
GROUP) OF AVERAGE INTELL IGENCE WERE GIVEN A TAPE RECORDER TO OBTAIN
THELR VERBAL OUTPUT, FORTY THOUSAND WORDS OF EACH OF THE GROUPS WERE
ANALYZED WITH THE STARKWEATHER PROGRAM ON AN IBM 7094 COMPUTER. THE
RESULTS WERE PRESENTED IN TERMS OF LISTS OF WORDS USEDs RATIOS OF
THE NUMBER OF DIFFERENT WORDS SPUKEN TO THE NUMBER OF TOTAL WORDS,
AND THE RATIG OF VARIETY 70 FREQUENCY OF OCCURRENCE. (JC)
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Abstract
Zipf (1965) ytatas that a statistical velationship has been established

between hich frequencw, small variety and shortness ir length of words, =
relationship which is presumablv valid for lancuage in ceneral. Zipf based
his work on the aﬁalyoia of written language, The present study is concerned\
with discovering whether this law also holds for spoken lanruape of children
and if age di¢ferences influence this relationship of variety and frequencv
of occurrence of words, as well as the freauencv of specific word rroups
(such as negative words, self-reference etc,). For this purpose 15 12-year
old boys and 15 l6-year old boys of average intelliceance were given a small
tape recorder to obtain their verbal output. vorty thousand words of each
of the proups were analyzed with the Starkweather proeram on an IBM 7094
commuter. The results are nresented in terms of lists of words used, the
ratios of the number of differcnt words spoken to the number of total
words, the ratio of variety to frequency of occurremce. It was thought
that this study contributes to a better understanding o¢ children's smoken

languape and the arowth of thelr available vocabulery,
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for his cooneration in collecting this data,




Analysis of Word Frequencies in Spoken Longuage of Children
& Yodel for an Intercultural Study
Ernst G. Beier - University of Utah
John A, Starkweather - University of California

Don E. Miller - Uuiversity of Utah

Introduction

This study was concerned with establishing certain base rates in
laneuare usare of children and investicatine scre of their psychological
eirnificance,

Related Literature

A number of studies have investigated language behavior in children

with reference to specific varisblzs such as diversity, socio-econonic
backeround, the type=token ratio (TTR) and others. Chotlos (1944)
investipated the effects of age, soclo~-ecomormic level, IO and sex on
lanpuare behavior. He corputed the TTR from 108 Ss selected from 1000

children between eight and 18 years of age and found that diversity as

neasured with the TIR increased with age and I0, but seermed independent
of location and sex. Buserann‘s (1925) "action quotient" (i.e. verbs

as related to adjactives, nouns and participlcs) also increased with age
and I0, Bernstein {1962) reported a language study carefully controlled
for social class differences. He postulated different verbal planning,
orientation in Aifferent social clauses and proposed an Yelaborated"

and "restricted” linguistic code which is based on phrase lensth, word
length and nausing. He found social class differences, with lower socio-
econoriic class merbers usine longer meav phrase lengcth, lass pausing, but‘

(with I0 equated) no shorter word length., Prinecle and Tanner (1958)
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recorded conversation of pre-school childien in controlled andrspontaneous
conditions, They found deprivation in languape skill deveionrent of nre=-
school children in care hones. This conclusion was also supnorted by
McCarthy (1954), Verplank (1955) and Milner (1951). Miunifie, Darley and
Sherman (1963) obtained three differ¢nt language sarples from five and
eicht-year cld children usiang picture cards as stiruli. They found
relatively low temporal reliability at both age lavels, which perhans is
due to the snall samling of lancuace, Srith £(1926), who recorded
snontaneous conversation of 838 children, noted a great variah'lity within
age group# and suggested that other factors than age would be responsible
for the variance. Lorge-Thorndike word frequency scales (1944) were
based un written language, and so is ¥raprie's (1950) scale of rost
cormon words. West (1953) and Rosenzweip and McNeill (1962) pointed out
important differences between the scales. 2ipf's work (1935) which cave
us Zipf's laws support that frequency of occurronce of words is inversely
related tc word lenrth as well as the total numbar of words of a2 given
sample. Voelker (1942) reported the 1000 most frequent words extracted
from 100,000 words of spoken language of high school seniors, college
freshmen and seniors. This work will complerent the proposed rescarch.

A nurber of investigators have looked into the relationship of cral
and written language. Horowitz and Newman (1964) and Praisse and Breytom
(1959) found a epreater variety of words and specificaily more verbs i{in
oral sneech, Moscovici and Hurbert (1960), howaver, found that 2ipf's
iaws were¢ supported with his small sarmle of both cral and written languare

probes. Strickland (1962) reported thac "oral language ia children is more
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advanced than the language of the bouks in which they are taught to read."
Drieman (1962) took written and oral tests from a small sarple of
psychologry students and found in their written lanpuape: longer words,
fewer one=-syllable words, rore different words of one syllable, 2 rore
varied vocabulary. Word friquency studies are alac used for diagnostic
purposes, Gleser, Goldine and Gollschalk (1959) found in five rinute word
sarples with 90 Ss, differences corralated with intelligence and sex.
Correlation between word frequencies and intellipence ware also found by
Zipf (1937). Feirbanks (1944) computed TTR for 30 100-word segrents of
sooken languace from schizophrenics and college frashman. He found the
TIR significantly lower for the paticnts, a study alego suvported by Mann
(1944) . Darley, Shorman and Siegel (1959) reported an intaresting new
look at word frequencics from a diaguostic voiunt of view. Thay had 35 judges
rank 3572 frequent nouns, verbs and adjectives in terms of their scale valucs

on ¢ "level of abstraction,” and found that these words covld be reliably

scaled, Flesch (1950) built a more corplex reliability score based on a
relationship of "definite" to "total” words. Such methods nay be usefni
to utilize word usage of children tc assess tae tools they have avatlable
for learning as well as specific deficits such as may result in dronping
out of school.

The new instrumunts available for measurement of langusge developrent
such as recording devices and computer prograrms have been utlliged for
various irportant efforts, but appavently no normative data on word
fraquenciss of spoken lancuage such as Lorge~Thorndike :rapared for written {
language are yet available,




4

Zipt (1965) derived his laws on the basis of written language; we were
interested in testing sorme of his laws or spoken language of children.
Since Zipf compares the lawfulness of lanpuare on different languases,
such as Chinuse, Latin, German and English, our model may also serve inter-
cultural couparisons. The use of spoken lansuarc as vaw material became
nractical, when the necessary instrurents becarme availeble. Thesc
fastru~euts included a small pocket reccrdine instrurent which could record
4 hours of gpecch and a vocal analysis cooputer prorranm developad by
Starkweathaer (1564) which nrints sut w.rd frequencics from texte typed on

I3 eards.

In our present study, we reccrded samplaes of snoken languace of thirty
boys, all of normal intalligence (90-110) as measured by 3 subtests of the
Wechsler (information, siidlarity, vocabulary). Fifteen of the boys were

12 yeare old and in the 6th vrade, the other 15 bovs were 16 years old and

e

in the tenth grade. We instructed the boys to use the recorders after
school, not o cive any cpecial speeches or read into the recorder. When

we had 5000 words recorded for each boy, we selected about 2700 words and

| typed them on IBM cards. Altogether we had sorw 80,000 words for processing.

The computer provided us with individual nrintouts as well as dats of

several word lists, such as the positive words, (yes, okay) negative worus
(no, never, none, etc.) self-reference sinpular (I, rne, rine) self-reference
plural (we, our) cther references (you, they, them) question words (why,
who, what, where) the rmost freauent 1-4 letter words, and the iype token

\ ratic (No. of different words over No. of total words). Here we were

primarily concerned with the followine questions: Are Zipf's findings ‘

derived from written lannuage, applicabie to spoken language? The two laws
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with vhich we are concerned are (1) the nurmber of differanc words usad

incraasss as the frequencies of cccurrence becomcs smaller, and (2) that
the mapnitude of“ words tends to stand in an inverse relationst:ip to the
nuber of occurrences. In addivion, we shall inspect our data to
discover just pracizely how our wo age croups differ on the various
varisbles under investication,

ults
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Zipf (page 24) quotes Eldripe for samplé of American newspap<r

English totaling 43,989 words representing 6002 different words. We shall

corpare his samwle with oug sample of snoken language of 6th and 10th grades.
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Inspecting Table 1 we can see that our sarples behave very similarly
to the Eldrige sarrle quoted by Zipf, Clearly, the nurber of different words
increcases as the frequency of occurrence decreases., We also note scre
interesting differences. The gpoken language of these children encorpasses
only about cne half of the total differen® words used. This ereat paucity
of languare may be due to are, or it may be due to the fact that we zre
neasuring spoken lunguage., Ve note with particular interest that the
nurber of different words which cecur only once in the snoken language sample
is disproperticnately smaller theon such sinele werds used in the newsnaper
sarmle, Apﬁarently our sarple did cut down ou variety of expression. As
tne older grade kas a slight increase in the number of differeut words used,
we reason that at least part of this voriety ray be due to e. This docs
not exclude the possibility that written languape as suzh enhances
differeuciation expression over spoken languape.

The rapnitude cf words in Eldrige's data anpears to rest on an estimate
of the word size. His estimate is based on an average uumber of phoneres
(individual sounds). We, however, shall use a sorewhat sirmpler measure
(letters) which wouid not be exactly equivalent but would serve our purpose
cf presenting an estimate abcut the macnitude of words in spoken language.
In table 2 we shall surmarize the Eldrire data snd present the data for

our sammle,
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Table 2

Comparisou of naenitude of words and frequency of cccurrence
Prequency of Eléripe Newspaper Beler 6th Beier 10th

Occurrence pgrade grade

Maenitude
1- 4 6 »h 5.4 letters 5.5 letters

5-10 5 " 4,7 " 4.3 "
15-20 46 " . 4,1 " 4,6 "
21-30 3.5 " 3.7 " 4.2 "
30-50 3.9 " 3.4 " 4,0 "
51-60 -~ 3.3 " 3.3 " 3.9 "
61+ 2,7 " 2,5 " 2,7 "

Vhile we used lettexs rather than rhonemes tc escimate the magnitude
of the words, we cbtained again a sorewhat sirilar erading for children's
spoken lansuage as corpared with newsparer English. A decrease in
marnitude as related to an increase of frequency is certainly observable.
It is interesting to note that in our arproximation we also discovered that
age influences the magnitude; the 6th srade has a somewhat broader
distributicn of shorter words as relatcd to frequency of occurrence. It
should be noted, however, that the total nurber of short words uscd rermains
relatively alike in both sarmles.

Table 3

Rate of short word usage by erade

(Most frequent) 6th erade Rate 10th crade Rate
1 letter words 2§73 0.055 26?4 0.061
2 letter words 8544 0,199 8605 0.198
3 letter words 10140 0.236 9975 0.230
4 letter words 9528 0.152 6859 0.158

Total word sample 42924 43406
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It appears that toth grades use short words relatively evenly, with
a slightly hieh;r hse of 1 letter words in the higher grade. We shall
now inspect, in answer to our second group of questions, the frequencies
of our word lists,
Table 4

A compariscn of word lists by rrade

Lists All 6th Grade 10th Grade
Words Rate Words Rate Words Rate

Positivs 1325 0.015 513 0.01£ 813 0.019

Negative 2442 0.028 931 0.022 1511 0.035

Singular,self 3950 0.046 1712 0.040 2238 0.052

Plural,self 1311 0.015 822 0.019 489 0.011

Others 6716 0.078 2962 0.069 3754 0.086

Question 1311 0.015 522 0.012 789 0.018

Total Words 86,329 42,924 43,406

Total i
Different

Words 4,567 3,096 3,121 |
TTR 0.053 0.072 0.072 1

In this table we discover that the tenth grade uses both positive words,
nepative words, singular self-reference, other reference to other, and
question words more frequently than the sixth grade. The sixth grades use
only plural self-refaorence more frequently. Wz prepared a correlation matrix

of these frequencies which is presented in Table 5.




Table 5
Correlation Matrix of Children's Worc Frequencies as Related to Grade
L Crade Grade WPM 1 Syl. Pous. Neg. S.R.S. 5.R.P. Oth.
Words per Minute 59 = - - - —— - -
1 Syllable Words -15 4 - - -— - - —
Positiva 41 17 =11 - - - - -

" Nepative 70 44 =14 42 - - - -
Self-Reference Sing. 3 17 4 15 65 - - -
Self-Reference Plural =35 =23 42 =33 =52 =46 - -
Other 59 30 =30 38 50 34 -67 -
Question Words 38 0 «29 58 48 44 =40 53

| Type Token & 0 -39 -9 -5 0 =35 23

| +296 = 05 level of significance
| 0349 = 025 1
| +409 = 01

449 = ,005

When we interpret the coefficients which are significant at the 0.1

level of significance, we find that the older boys:
1. Speak fastur than the younéer boys.
2., They use significantly more"positivewords.
3. They use significantly rore "necative" words.
4, Slightly more "singular" self-reference.
5. Slightly less "plural" self-refarence.
6. They use rore "other" references.

7. They use siightly more ‘juestiod’ words.
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It is interesting to note that with intelligence equated, the type
token ratio does not differenciate the boys.
Wu prepared a factor analysis fron: this data (including some variables
not discussed here) which yielded the following factors:

FACTORS
(including varisbles loading .30 or rora)

l. One syllable one letter words 85, 3 letter cne syllable words =49,
nepative 61, self-reference singular 91, self-reference plural =48, question
30, and -59, I 91, we -52, you 36, the -60, that 44,

This factor seerms to describe people who are self criented, use a lot
of 1 or self-reference singuiar words. They don't refer to "us" or "wa"
but to "you" they use rore negative words. This could be called an egocentric
factor. They also ask more questionms.

2. Two letter one syllable words 38, total one syllable words 39, plural
self-reference 59, other reference -42, words used once ~-87, type token -89,
we 57, information =43,

This factor seems to describe a less bright group, (have less information
on hand). They refer more to "we," and "us,” but not others. They use less
words once, have a lower type token ratio. This could be a "closed group"
factor describirg ciose group oriented people who don't have as ruch access
to a variety oZ lanpuage usages.

3. Grade -84, achicvement =54, I0 =73, positive -39, negative =53, other
reference -46, apc -91, you 30, inforration 34,

This factor seems to describe a less bright, younger, 6th grade group

vho use less nepative and positive words, use fewer references to others,

(1ncluding "you"), However, they have a higher information score.
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4. Positive 67, self-referance plural =32, other reference 56, quastion 80,
total words 48, and -60, you 77, tha =33, is 41, A 38, information 38.

This factor seers to describe an "other oriented" group who use more
veeitive words, use more question words, use shorter words, use "you" ruch
moxre often,

5. WPM 32, 2 letter 1 syllable words =76, 3 letter one syllable words 56,
positive =34, the 33, it -32, is =66,

This factor seems to describe a proup of sormewhat faster talkers who
use leos positive words, laess "is," "it," more "the." Usa less 2 letter
one syllabla words, more 3 letter cme syllable words. Not toc measaingful

a factor,

6. IQ 33, 1 letter single syllable 40, A 87, information 4S5,

Tais factor describes a brighter group who use "a" more, use more 1

letter single syllable words.

"

7. Achievement -64, IQ =46, modified achievement -82, vocabulary -72,

This factor seams to describe a group of low achievers and low ) (4]
(less bright) people.
8. Total one syllable words 76, vocabulary =46,

Pauple who use a 1ut of one syllabla words get lower WAIS vocabulary

scores,
9. IQ 60, &4 letter one syllable words -79, self-reference plural 30, other
reference =31, the 31, it -37, that -59, sirdlarities 75.

This factor seems tc describe a brishter group who use less one

syllable 4 letter words, usc rore sclf-reference, less references to othars,

use the more, it and that laess.
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Fhile these factors shall not be interpreted at this point, they
may be of diagnostic l!ﬂniftcnnca,'pnrc;culstly if these relations are
maintained in future studiea. Finally, we shall present a listing of thoﬁ
most frequent words used by cur 2 age groups.
Tuble 6
Most Frequent Words Used by 6th & 10th Grades

6th Grade Rate 10th Grgde Rake
and 2099 4,89 1 1826 4.20
the 1436 3.23 you 1592 3.66
1 1356 3,15 and 1119 2.80
42,924 it 1190 2,77 43,406 the 1102 2,53
Total you 1079 2,31 Total not 1032 2,37
to 1039 2,42 to 1024 2,35
2 1017 2,31 is 978 2,25
is 797 1.83 that 861 1.98
that 769 1.79 a 837 1.92
ve 693 1.61 do 647 .86

We note ghat only two of these most frequent words arse not present in
both samples, the words: “it" and "we" make the first ten with the 6th
grades, the words "not" and "do" make the first ten with the 10th grades.

Where does all this data take us? We found with our sampling of some
80,000 words of spoken langusge of 30 boys of two grades and equated
intelligence, that Zipf's laws secem to be applicable to spoken as well as
to written language. We found that thc English lanpuage is surprisingly
consistent as spokon by these children. They use about 20X different words
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in these 2700 word eamples. We found a number of (Cifferunces in the
spoken languags pattern of our two age groups, such as the faster spesch,
the largsr nurber of "1's,” “they's,"” "yas's,” "no's," and "hew's,” in
the older group and “we's" in the younger group: This could ba considered <
as base-line data in spoken languare of children and such data once
confirmed, may wvery well be used in many ways: such as in assessing
individuals' deficits through psycholincuistic prcfiles, to belp in building
reading material which can be easily understood, to understand the
devnlopmnninl sequences in language development, to obtain national sarples
aud last but not least, to cumpare various cultures with each other in their
psycholinguistic develcpment,

W are presently preuparing samples of spoken language of retarded
children, gifted childran, school dropouts, and of the narents of our
children. We want to understand the meaning of psycholinguistic indicators
and learn sbout language development. We also are most interested in

stimulating psycholinguistic studies of children in other cultures to
obtain comparative data. Language after all, is the basic tool of
zormunication among men and Lts usage should raveal significant information

of the culture they liw in.
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