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- closed (i, 'i-, .u)
- semi-closed (e:, Q, ä, .ö.)

- open (a, ä)
- unrounded (i, e:, a, ä)
- round ('i., ö., .u, Q, ä)

M. Pääkkönen

689,360 
550,717 
646,484 

1,390,937 
495,624 

(36.54 %)

(29.19 %)

(34.27 %) 
(73.73 %) 
(26.27 %) 

The total number of consonants in the material is 2,048,592 (52.06 %), being 
represented in the Table below in order of frequency. 
TABLE3. Frequency of consonants in the whole material (n\ 

f % of all % of 
consonants 

1 388,711 9.88 18.97 
n 341,181 8.67 16.65 
.s. 309,350 7.86 15.10 
1 226,627 5.76 11.06 
k 207,520 5.27 10.13 
m 137,972 3.51 6.73 
y 96,316 2.45 4.70 
I 85,116 2.16 4.15 
i 75,961 1.93 3.71 
h 71,733 1.82 3.50 
p 65,358 1.66 3.19 
.d 33,148 0.84 1.62 
g 4,151 0.11 0.20 
h 2,068 0.05 0.10 
f 1,934 0.05 0.09 
!;. 1,091 0.03 0.05 
'i:!.. 329 0.01 0.02 
a 26 0.00 0.00 

2 048 592 52.06 100.00 

When examining the frequency of the most significant phonetic features of 
consonants, i;;,, w., and Q, i.e. those which belong mainly to foreign words, can be 
excluded. The group with the highest frequency is that of dentals (1, .d, .s., r, l, n), 
the total number of occurrences being 1,384,133, i.e. 67.57 % of all consonants. 
Tue number of labials (p, h, m, f, y) is 303,648 (14.82 %) and that of palato-velar 
consonants (k, g, j) almost the same, i.e. 287,632 (14.04 %). A computational 
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Graphemes and Context 

inaccuracy should be noted here, in that most of the 4,151 occurrences of the 
grapheme g apparently represent the velar nasal /n/, but this does not affect the 
proportions of the graphemes to any significant extent. Voiceless plosives 
account for almost a third of all consonants (661,589 or 32.29 %), being 
nevertheless highly different in their frequency. The small group of semi-vowels, 
i.e. y + j also deserves mention with their 172,277 occurrences, accounting for
8.41 % of all consonant graphemes.

2. Written and spoken language and mean value

The differences between the percentages of occurrence in the transcriptions of 
written and spoken language and the graphemes in the whole material are 
relati vel y large. The significances of the differences were tested by means of the 
t-test and by calculating confidence limits for the percentages. The t-test was
calculated by means of the formula

n (O;-E;) 
and x2 from the formula x2 = L E1 

i=l 

n 
2 

'° Q__j_ - N
� E-
i=I 

1 

The graphemes of these three major groups are presented in the Table below in 
descending order of percentage frequency of occurrence. Three crosses in the 
column for the 1-test indicate a statistically highly significant difference (at a risk 
level of 0.1 % ), two crosses indicating a significant one (risk 1 % ), and one cross 
an almost significant one (risk 5 % ). In the Table below, degrees of significance 
of the differences between the percentages on the first and second lines are 
marked on the topmost line of the 1-test column for each grapheme, those between 
the second and third on the middle line and those between the first and third on 
the last line. Tue confidence intervals were calculated at a risk of 0.1 %. When 
testing the significance of differences by means of confidence values, the upper 
limit of the smaller percentage (CU) is subtracted from the lower limit of the 
Jarger percentage (CL). If the difference is positive, it is significant at a prob­
ability of 99.9 %. As above, group n J contains all the graphemes fo the present 
material (3,935,153 characters), group n2 those in transcribed speech (1,443,945 
characters) and n3 those in written language (2,491,208 characters). 
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The Prognosticating Effectivity 
of Learning a Text in Physics 

Hasso Kukemelk & Jaan Mikk, Tartu 

The effectivity of the studying process at school depends largely on the quality 
of the textbook. Low quality textbooks must not be used at school even for ex­
perimental studies because it leads to incorrect view of the world. That is one 
of the reasons why it is important to prognosticate the effectivity of a textbook 
before using it at school. 

The aim of th_is research is _to elaborate leaming effectivity formulas for pres­
ent-days phys1cs textbooks m Russian. Effectivity of a text includes such units 
as students' achievement after the leaming process and their interest in the text. 

The Research Methods 

For this research we have taken 40 paragraphs in the physics textbooks, that 
have been used for some years in the 9th and 10th grades at our compulsory 
secondary schools (Buchovcev, Klimontovic, Mjakisev 1984; Mjakisev, Buchov­
cev 1985). 

There ar� four texts that h��e been taken out of other textbooks for having a
greater d1fference ofreadab1hty. The paragraphs have been chosen in the second 
half of the physics textbook for the 9th grade and in the first half of the text­
book for the 10th grade according to the table of random numbers. In this re­
search only the basic text of a paragraph has been used. 

The experimental determination of the effectivity of the texts was carried out at 
13 Russian secondary schools in Estonia 1• This research was carried out at 
schools by the physics teachers who had been given an additional physics lesson 
per week. 

1 G. Aleksina and S. Kvitko participated in the realization of the experiment
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The prognosticating efjectivity of leaming 

The students had to study the paragraph of the physics textbook independently. 
At the beginning of a lesson in order to measure the students' knowledge before 
the leaming process they had to pass the test ( one of the eight possible tests on 
the material of the paragraph) during which they were not allowed to use their 
physics textbooks or asking for the teacher's help. After doing the test (the 
teacher collected it) the students opened their textbooks and independently 
studied the paragraph during 15-20 minutes. They were not allowed to ask the 
teacher or other students for anything. After shutting their textbooks they filled 
in a form, where they wrote their opinion of how difficult and interesting the 
text was. Then the teacher gave the students a new test. Thus we have measured 
the students' achievements before and after the learning process. 

In this experiment 427 students participated but for different reasons not all of 
them studied all the 40 paragraphs. In the following part we use the i-esults of 
304 students. They studied most of the 40 texts. There are some texts that less 
than 200 students studied. 

The number ofhigh-achievement-level students and low-achievement-level stu­
dents influences the achieved result ofthe study material effectivity. lt is correct 
to compare the material effectivity if all the texts have been leamed by the stu­
dents with the same ability, preparation, interest in physics, etc. 

The possible influence of the difference in the students' abilities has been con­
sidered in the following way. We have calculated the average value of the stu­
dents' points oftests for every paragraph. That average value shows the students' 
abilities, their preparation for the study process and their interest in the studies 
of physics. The arithmetical mean of the students' achievement (for 304 stu­
dents) was 53 per cent and the standard deviation - 10 per cent. That value has 
been taken as the average value of the students' abilities. After that the dif­
ference of every student from that average ability was calculated. That dif­
ference was subtracted from the students' achievement of every paragraph. Thus 
we achieved the situation as if every student were of the average ability. Then 
it was possible to get the results of the students' paragraph leaming even if the 
students' abilities were not equal to the average ability. 

The second available source of deviation of the effectivity index of paragraph 
leaming lies in the fact that the test variants on the paragraph were not equal. 
lt is possible that students got more difficult test variants on one paragraph and 
more easier test variants on another paragraph. In that case it is impossible to 
compare the leaming effectivity indexes on various paragraphs. For avoiding 
that situation we calculated the arithmetical mean of all final test variants of all 
the paragraphs. Then we calculated the arithmetical mean ofthe average results 
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Comparison of Effectiveness of Various 
Basic Vocabularies 

Haruko Sanada, Tokyo 

0. lntroduction

This paper is an attempt to analyze the effectiveness of basic vocabularies. 
"Effectiveness" can be defined as: 

(a) an abstract meaning indicating how much semantic field a word covers·
(b) a concrete meaning indicating frequency of a word in a text.

In this paper (b) is measured. 

Various lists of basic vocabularies have been published and this analysis is 
concerned with comparison of effectiveness of Japanese, English, French, and 
Spanish basic vocabularies in view of word coverage of a text. 

As samples of basic vocabularies the following materials are used. 

Japanese: 6,000 words ('Basic 6,000 words') including the 2,000 most 
basic words ('Basic 2,000 words') listed in A Study of the Fundamental 

Vocabulary for Japanese Language Teaching [7]. These words are selected 
from the point of view of foreign adults and include words of everyday life 
and abstract words and seem to reflect the vocabulary of modern Japanese 
society with very little bias. 

'Basic 2,000 words' and 'Basic 6,000 words' have been obtained in the 
following way: word groups were first selected from Word List by Semantic 

Principles [l] by 22 specialists in Japanese language teaching, Japanese 
linguistics, and language education in order to "get a proper standard of 
general and basic Japanese vocabulary which foreign learners such as foreign 
students have to learn at the beginning as a basis for their further specialized 
field or occupational training" [7]. These word groups were modified in a 
second selection taking into account a bias in the first selection and defects of 
the data to obtain the final 'Basic 2,000 words' and 'Basic 6,000 words'. 
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Ejfectiveness of basic vocabularies 

French: about 5,000 words listed in Dictionnaire du Vocabulaire essentiel 

[2], which is used as data in A contraslive study of the fundamental vocabulary 

of Japanese, German, French and Spanish [8]. This dictionary was first pub­
lished in French "[Notre dictionnaire], qui s'adresse surtout aux etrangers pour­
vus d'une certaine culture, mais dont les connaissances de fran�ais ne sont pas 
etendues" [10], and translated into Japanese "with a view to offer the first level 
and middle level learners a French-Japanese dictionary, which is useful and 
can cope with modern French sufficiently and essentially" [2]. This dictionary 
is used in this analysis since the original French version was compiled for 
foreign adult learners, and corresponds in its conception to 'Basic 2,000 words' 
and 'Basic 6,000 words'. This dictionary is also used as data in A contrastive 

study of the fundamental vocabulary of Japanese, German, French and 
Spanish [8], and will be useful material for my further study. 

Spanish: about 5,000 words listed in Diccionario de Vocabulario Funda­

mental de! Espafiol [4], which is also used in A contrastive study of the fun­

damental vocabulary of Japanese, German, French and Spanish [8]. lt is used 
in this study since it is issued in Japan "with the same reason and purpose" [4] 

as the above-mentioned Dictionnaire du Vocabulaire essentiel [2], and it has 
also about 5,000 words like the French one. 

English: about 5,000 words listed in The New Horizon Ladder Dictionary 
of the English Language [5], which was translated into Japanese in the same 
series with Dictionnaire du Vocabulaire essentiel [2] and Diccionario de Voca­

bulario Fundamental de! Espanol [4]. This dictionary was published in 
America "for readers ofEnglish as a second language" [9] as in the case ofthe 
French one, and translated into Japanese. 5,000 words of all the headwords in 
this dictionary are divided into five levels and each group of 1,000 words is 
marked with the frequency oftheir use from (1) to (5). In this study the 2,000 
words of levels (1) and (2), and the 5,000 words of all levels are considered 
to correspond to each 'Basic 2,000 words' and 'Basic 6,000 words' of Japanese. 
However, in this dictionary there are included, under one headword, 
derivatives like noun, verb, adverb, and adjective, so the real number of listed 
words is estimated to be more than 5,000 words. In this study derivatives are 
regarded as the same words as the headwords marked with the frequency level. 

As a sample text, Declaration of the rights of the child adopted by the United 

Nations in 1959 is used. The title, Preamble, from "Principle l "  to "Principle 
10", and "Publicity to be given to the Declaration of the Rights of the Child" 
are analyzed. This document is selected as the sample text because various 
versions with the same contents are issued, and the texts in English, French, 
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A model f or the distribution 
of syllable types · 

P. Zörnig, G. Altmann, Bochum

1. Whatever the classification of the sounds of a language may be, in syllables
it is always possible to determine a nucleus and to delimit the periphery (onsets
and codas) by certain criteria. The nucleus can be a vowel, a diphthong or a
"syllabic" consonant, while the periphery consists essentially of consonants. To 
simplify matters we denote the sounds/phonemes/segments forming the nucleus 
by V, those forming the periphery by C. In this connection it is not relevant what 
a syllable "is", i.e. to which phonetic level it belongs (phonetics, phonology etc.)
or how it comes into existence. The only important fact is that the syllable is a
real linguistic entity participating in the dynamics of the self-regulation of
language. This participation is demonstrated by the relations of the properties of
syllables to other properties of language: 

(a) Tue length of syllables depends stochastically on the length of the words in
which they occur. The corresponding hypothesis is called "Menzerath's law" (cf.
Altmann 1980). 

(b) Tue number of syllables formed in a language depends on the number of
phonemes, the number of words in the word stock, the sound/phoneme distribu­
tion and the average length of the words in the language, i.e. a large vocabulary
needs many phonemes and/or a richer phoneme distribution and/or longer words. 
Tue functional equivalents can be chosen according to an optimum state for any 
language individually. Moreover, the number of phonemes in the inventory
affects the phoneme distribution and word length: A small number of phonemes
needs a richer distribution and/or longer words (or a functional equivalent such 
as tone or accent, which is not considered here). With a richer phoneme
distribution the words can become shorter, but the number of syllables increases. 
Tue corresponding hypothesis is part of the self-regulation scheme of Köhler ( cf. 

* This study was written as a part of the project "Language Synergetics". The authors are
grateful to the STIFTUNG VOLKSW AGENWERK for the k.ind support.
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Köhler 1986). The net of dependencies can be schematically represented as
follows: 

(c) Tue construction of syllables abides by some quantitative regularities. These

/ 
1 number of phonemes 1 

� 
size of phoneme number of

vocabulary distribution syllables 

� 1 mean word length 1 �

may differ from one language to another, but they possibly obey some least-ef­
fort-laws (cf. e.g. Vennemann 1982; Lee 1986). 

(d) Tue number of canonical syllable constructs (CV, VC, CVC, ... ) is neither
chaotic, nor arbitrary, nor deterministic, but obeys a stochastic distribution Iaw,
the investigation of which is subject of this paper. 

2. In order to motivate our approach we make the following agreements:

Let I, J be random variables, where i and j denote the number of consonants 
before and after the nucleus. 

Tue probability of i consonants before and j consonants after the nucleus is
denoted by Pij, the corresponding number by nii• For example n12 and n32 are the
numbers of syllables of type CVCC and CCCVCC. 

Moreover we make the following assumptions: 

(1) At present we can investigate only the Indonesian language, since data from
other languages are not known to us. Thus the theoretical result will be rather 
specific. Further languages may turn out to be simplified special cases or even 
generalizations of our model, which has a tentative character only and is meant 
to encourage further investigation. 

(2) Every language prefers one or more special syllable types (most usually the
types CV and CVC), the probability of which must be weighted in some cases.

(3) Tue canonical classes are formed proportionally to the classes with lower
values of the random variables, i.e. 
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