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PREDICTING THE VOCABULARY OF CHILDREN FROM WRITTEN OR SPOKEN TEXTS

Michael Moore and Zahava Goldstein

Technion - Israel Institute of Technology, Haifa, Israel

ABSTRACT

A athenatical fiodel was used to predict the total active
Hebrew vocabulary of Israeli children, given a wr.sten o Spoken
Hebrew text sample of at least 2000 words. The model is based on a
generalized inverse Gaussian distribution, suggested by Sichel. In

60 out of 70 cases analyzed; the fit between empirical data and the

theoretical model was acceptable. Several hypotheses relating to the
model's construct and concurrent validity, as weil as its reliability

and objectivity, were tested. It is concluded that the model proposed

can serve as a viable basis for further extensive inquiry into the

vocabulary of different samples.
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rRCULIGIANG 1nC VUUADULART UF UCHILUREN FRUM WRITTEN OR SPOKEN TEXTS
B Mlchael Moore and Zahava Goldstein

Technion - Israel Institute of Technology, Haifa, Israel
Language is a set of phonetic and graphic symbols that serves malniy as
a means of communication which enables the user to enhance understandlng
The vocabuiary of an 1nd1v1dual, i.e. the number of words one has at one's
dlsposal, is necessarlly finite. Hhen speak1ng or writlng, we sampie from
our personal store accordlng to the subject the clrcumstances education
and ablilty All of these factors 1nteract in creatlng the f1nal product
which is a spoken or wr1tten text with characterlstlcs that can be anaiyzed
- at least partlally - by means of objectlve statlstlcal methods. Even
though the length of a glven text is the same, 1t may contain a greater or
smaller number of d1fferent words. There may be differences in the growth
curve - the rate of 1ncrease of vocabuiary with 1ncrease in the sample size.
There may be dlfferences in the appearance of the rare and common words and
so on. In the last hundred years several attempts hwe been made by
statisticians and mathematicians to fit the best word usage model, the one
which will optlmally measure the writer's language ablllty. In thts research
a mathematical model was applied which had been formulated by Sichel (1973,
1974 1975) This model is based on a Generaixzeo Inverse Gaussian
Blstrlbutlon which 1ncludes a Modif ied Bessel Function of the 2nd kind;
The model predlets the total active vocabulary of a subJect given a written
or spoken text sampie* This model has been chosen because of the excellent

f1t it has to emp1r1cal data in Engllsh - better than other existing modeis
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The presentatlon deals With two aspects

- The analys;s that ‘tests whether the model has the requ1red standards of
val1ﬂity, rellablllty, object1v1ty and utility; when applied to ﬁebrew; If
the answer to these questions is aff1rmat1ve, then the model can be used as
a powerful psychometrlc tool whleh measures r1chness of vocabulary.

- The mathematlcal analy51s of the parameter estimates of the dlstribution

by means of simulatlon in order to derive new analytic formulas.

To aceomplish the above, it was decided to sample the written and spoken

language of children in Israeli junior highschool, from high and low socio-
econonic background. The aaiﬁ reason for selecting this target population
lies in the fact that there 1s a large amount of literature that relates to
the failure of soclally deprived chlldren ln school due to thelr so-called
language barrier. An additional reason for this partlcular sample is that

even though the Israel1 M1nistry of Educat1on 1nvests a considerable amount

of its resources in advanclng soclally deprlved chlldren there are relat1vely

few research attempts in Israel that d1rectly analyze the language of these
children, or of children in général Our attéﬁpt can proVidé a valuable
contrlbutlon, because 1t is the first in Hebrew to deal with vocabulary as
a predlcted total of the amount of words known. The reason for selectlng
children 11 - 13 years old, is mainly técﬁnicali in order to carvy out the
proper analy§1s a text of at least 2000 words is needed = an amount which
is 1mp0551ble to obtain in wrltten language W1th younger children.

In the process of this research the vocabulary of three textbooks and of

67 children was analyiéd = 37 children in written language, all from the

same 8th grade class, 20 from high and 17 from low socioeconomical levels.
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In spoken language 30 sixth graders were sampled - 15 from a well astablished
drban highschool,; while the other 15, representing the lower class, were

taken from development towns in Israel

From all these children language samplies of at least 2000 words were obtained.
Each word was classified as a lexeme, i.e. as a vocabulary item without its
grammatical form. The text thus edited entered the computer: The program
for each subject counted their word (lexeme) frequency distribution Which was

used in estimating the parameters that resulted finally in the predicted

value of the subject's total active vocabulary. Simultaneously, the program

also carried out a chi-square test for goodness of fit that checkec the

difference between the observed word frequencies and those expected according
to the theoretical model.
The results were encouraging. The validity of the model was tested by hypo-

theses referring to both construct and concurrent validity. The first
hypothesis tested the fit to the theoretical model. It was found that out of
the 70 texts analyzed (67 children and three textbooks); in 85.7% of the cases
the fit was acceptable (the criterion was p>0.05): By simulation, as well, a
good fit was fbuhé between the observed and the expected values of the
parameter estimators. Another hypothesis about the significantly richer
vocabulary of high SES children as comparéd to the lower ones, was also

confirmed in both written and spoken language. The results were:
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Mritten Language:
H1gh SES children N=20
Mean predicted vocabuiarv 7164«35 words

Standard deviation of predictnd value = 3857.91 words

Low SES chlldren N=17
Mean prediicted vocabuary = 4684.29 words
3140.97 words

Standard deviation
¥ppken Languag__
ngh SEo children N-15

Mean predicted vocabulary = 1538 21 words

Standard deviation = 454.85 W6Fﬂ§

Low SES children N=15

Mean predicted vocabulary 1685 26 words

Standard deviation = 495.10 waras

The hypothesis that written language has a significantly larger vocabulary
than spoken language does, was supportec by the following results:

Written Language N=37

5992 43 werds

Mean predieted voeabuiary

Standard deviation = 3706.06 words

Spoken Language N=30
1424.80 words

Mean predlcted vecabulary
Standard deviation = 827 22 words

- P ]
Sk g:i,i;a‘-f;i;;_, i



]
(3, Nl
]

A further hypothesis, accordlng to which the veeabulary of a textboor is
51gn1?1cantly larger than that of the chtldren studylng it, was largely
conflrmed by the results. it was found that textbooks consisting of selected
texts in llterature had a predicted value of vocabulary size between 26 000
and 24 000 for the sixth and eighth grades respectlvely A blology textbook
for the eighth grade children had a predicted value of 6,000 words. In this
subject, unlike in the literature textbooks, there was rio significant
difference between the vocabulary size of thc text and that of the chlldren
studytng from it.

Eoncurrent valldlty was tested by computing the correlatlon coeffxctent
between the predtcted vocaublary cize and several 1ndependent criteria:

6;46), (2) a stand:
0:44); (3) teacher's

(1) a standard zed Hebrew vocabulary test (MILTA) (r

ardized Hebrew readlng comprehen51on test (MILTA) (r

estlmate of child's language skill (r = ©. 54)

The rellabllxty ef the model was 1nvest1gated by means of an 1nternal

cens:stensy procedure. The text of each subJect was spllt into two halves

accordlng to odd end even lxnes. Several measures such as (1) the number of
dlfferent words, (2) the number cf words that appeared once eniy (hapax
legomena). (3) the frequency of the most common word; were counted separately

in each half, and a correlatlon eeeff1c1ent was computed between the resuits

of the odd and even parts These coeff1c1ents were exceptienally high and
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In order to test to what extent the p0551ble dlfferent ela551fteatlons of

words as lexemes affect the outeewe of the predicted vocabulary size; the
texts of six ehlldren were iemmatlzed by two Judges whe worked 1ndependently
of one another: For these six chlldren the process of predlctlon was carried
out tw1ce. It o was S shown that the model is very stable (has similar predlctlons)
when the vocabulary predleted is in the range of 2000 - 3000 words. For hlgher

estimates the model is more sensitive to different 3udgments of cla551f1cation.

This aspect needs further investigation.

In spite of the cumbersome technical process which each text has to undergo
prier te the use of the computer the results of thls research seem eneeuraglng
and open wide prospects for further exten51ve 1nqu1ry 1nto the vocabulary

of dxfferent groups in the population;
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