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1 Introduction

In this paper I will discuss some issues related to
the estimation of people's vocabulary sizes and present
some results from one large-scale assessment study. I will
first outline different approaches to vocabulary research
and then focus on the methodological problems related to
quantitative estimation of acquired vocaebularies. I will
conclude by <citing empirical results obtained from one
study where some new ideas in test theory were applied to
vocabulary learning. :

2 Different approaches to vocabulary research
2.1 Why study vocabulary?

At the outset we should address the basic question:
Why should anyone be interested in vocabulary research?
Why should vocabulary knowledge be an interesting and
important area for research? ‘In sum, why - bother about
vocabulary? There are some indications that linguistics
(e.g., Bolinger, 1963; 1970; 1976; Fillmore, 1979; Halle,
Bresnan & Miller, 1978; Halliday 1966; Melchuk & Zolkov-
sky, 1974; Raskin, 1983) is showing a growing interest in
the role of the lexicon and in lexical processes as an
important part of linguistic theory. Psychologists and
psycholinguists have demonstrated clearly for quite some
time ago that vocabulary knowledge is the best predictor
of reading comprehension (e.g., Anderson & Freebody,
1981). According to some estimates (e.g., Freebody &
Anderson, 1981; Frumkina, 1967; Johnson, 1972; Klychni-
kova, 1973), about 70 % of the words in a text should be
known for a global wunderstanding of its meaning, about
90 % for understanding all main ideas, and about 95 % for
understanding also details. Thus, we can conclude that
vocabulary knowledge is definitely an important prerequis-
.ite for discourse comprehension, and seeing how central
learning from text is in school and out-of-school, we have
ample reason to maintain that vocabulary research is an
important area for research and deserves, if anything, to
be strengthened and intensified.
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2.2 Approaches to vocabulary research

Vocabulary research can have a number of different
approaches. In this paper I will discuss three such
approaches. I will call them psychological, pedagegical,
and quantitative, respectively.

If vocabulary research has a psychological bias,
several questions arise as possible research problems. How
is vocabulary processed in comparison to e.g., perception,
syntax or whole discourse? What is meant by knowing a
word? How does memory work in learning vocabulary - (en-
coding, storage and rtetrieval)- and how can different
techniques (e.g., keyword method, hook method) possibly
facilitate vocabulary learning? What causes dlfflculty and
what fecilitates vocabulary learning?

If ° vocaBulary research has a pedagogical bias,
several other questions merit attention. What words should
be learned (issue of selection)? What should be the nature
of learning outcomes at different stages of a course:
beginning, intermediate, final stage (issue of objectives/
goals concerning desired vocabulary knowledge and skills)?
How should words be semanticized, i.e., how should their
meanings be taught? How should word meanings be consolid-
ated? What should be the role of conscious vs. incidental
vocabulary learning?

may have due to its nature - consisting as it does of a
large amount of different words - we may ask somewhat
different - questions. What is the total size of vocabulary
in a language? How many different words do people know?
How many words do ordinary people use, and how many words
do writers use? How does vocabulary grow in childhood and
in the later stages of life? How common are different
words?

In order to get answers to such questions, several
methodological problems have to be solved. What kind of
test types can be used to test different kinds of vocabul-
ary knowledge (validity issue)? How can we get good
estimates of total vocabulary sizes on the basis of a
sample of words (issue of research design, and problems
rel?ted to reliability/dependability and generalizabil-
ity)?



-159-

3 Estimation of students' vocabulary sizes
3.1 Problem

The main purpose of the study was to estimate the
size of students' active and passive vocabulary in English
after they had studied English for seven years (about 600
lessons, about 450 clock hours). For a more detailed de-
scription of the research problem, see the author's
doctoral dissertation (Takala 1984).

3.2 Design

In this paper we are interested in estimating the
overall ' size of English vocabulary learned by students in
the Finnish comprehensive school. Thus we are dealing with
program evaluation and domain-referenced (or criterion-
referenced) measurement. We wish to generalize into the
whole universe of content (i.e., taught vocabulary) and
into the whole population of students. This means that it
is necessary to specify the content domain and draw a
random sample from it., Only this kind of design makes such
two-way generalization possible. In such a design, it is
useful or even almost necessary to apply multi-matrix
sampling, which means that different students answer part-
ly or totally different items. Thus several test forms are
randomly rotated in class.

Population. - The final target population of the study

was defined as "all Finnish-speaking students in the final
grade of 'normal' comprehensive school classes".

Student Sempling. Preliminary studies (Takala 1984)
had shown that it is important to sample a sufficient
nunmber of schools, while it would not be necessary to
sample many students from each school. The sampling method
was a two-stage stratified cluster sample. The primary
sampling unit was the school and the secondary sampling
unit was the class. Four strata were used with the size 'of
school  and the degree of wurbanization of the school
community as the two bases of stratification.

The designed sample of school consisted of 42 schools
and the executed sample of 39 schools. Altogether, 2,415
students took part in the study.

Item Sempling. Vocabulary size estimation promised to
be a good starting point for generalizability studies. It
is laborious but possible, due to Finland's fairly
centralized school system, to define the domain and even

list and count the items in the domain.

Two textbooks, which were practically the only ones
used in schools, were reviewed and words taught in them
were listed separately. Textbook 1 taught about 2,500
words for the two higher sets (Sets A and B) and about
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1,500 words for the lowest set (Set C). Textbook 2 taught
about 2,850 words and 2,340 words, respectively. From the
two separate lists, a total of about 950 words was random-
ly drawn and distributed among 40 different test forms.
Thus each student had to respond only to 40-50 items.

Certain design issues were tested in the study so
that items were distributed to either "a robust student
sample” and a "less robust student sample" They are not
reported here (see Takala 1984).

3.3 Choice of test type

Several test types were considered. The constructed
answer technique, in which students wrote the English
equivalents of decontextualized Finnish words ("active
vocabulary") and vice versa ("passive vocabulary"), was
chosen on both theoretical and practical grounds. For a
more detailed description of the rationale for the choice
of the test type, see Takala (1984).

Sample_items

Instructions: "In this test you can show how well you
know the English vocaebulary included in your course work.
Below are presented a number of Finnish words. Your task
is to write the English equivalent on the line above the
Finnish word. Write the word even if you may not be quite
sure about the correct spelling, since spelling mistakes
are a minor consideration in scoring."

"Write the Finnish equivalents of the following English
words."

tayttad
£ill
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4 Data collection and data analysis

Data on student vocabulary knowledge, and on the con-
text of teaching and learning, were collected in the
spring of 1979. Data file building took more than a year.

Student answers were scored 0-1 with meaning equival-
ence as the ultimate criterion (e.g., disregarding spell-
ing). Interrater agreement was of the order of 95 %.

Data were analyzed using a logistic item analysis
program and vocabulary size estimates were obtained
through a new variance components analysis, which uses the
generalized symmetrical sums (gss) method. It was shown
that the results obtained with a new program are identical
with those computed with Cronbach's formulas from the SPSS
Reliability Program mean squares indices.

5 Some main results

The main results of the study can be briefly sunmar-
ized as follows.

There was no reliable difference in the students'
passive and active vocabulary knowledge, as they were
measured in the study. Also, students' knowledge of simple
word-formation rules and their contextual inference
ability were poorly developed, in comparison to typical L1
skills. The following reasons were assumed: (1) Finnish
and English are not related languages, which may not en-
courage such skills. (2) The emphasis at this stage is on
syntactical patterns, while morphology is largely neglect-
ed. (3) The treatment of texts is "intensive", giving
students little exposure to English, The esthnated average
size of vocebulary (see table 1, original estimates) was
about 1,000 words, with great variability in performance.
Fast learners knew about 1,500 words, average students
about 900 and slow learners about 450 words. Due to the
limited word-formation skills, the estimates ought to be
adjusted by up to 45 %, by 17 %, and by 7 % for the three
sets, respectively (see table 1, corrected estimates). The
relationship between taught and learned vocabulary was
55 %, 32 %, and 20 % for the three sets, respectively.

Table 1. Original and Corrected Estimates for the Total
Passive and Active Vocabulary Sizes, by Set

Set Original estimates Corrected estimates
Passive Active Active Passive/content-
aided
‘Set A 1,550 1,450 2,000 2,200
Set B 950 850 1,025 1,050

Set C 450 350 450 -
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Variance components analysis showed that words made a
greater difference in scores than students and that error
of measurement can be lowered more efficiently by increas-
ing the number of word items than by taking a. larger
student sample. There may also be an optimal size of input
in vocabulary learning. Students who used a textbook with
a lower input learned less. than those whose textbook
taught more words.

6 Implications and conclusions

Now that a new approach to a large-scale assessment
of vocabulary size has been developed, tested empirically
and found to be a promising line of study, several re-
search questions suggest themselves. These can be divided
into two major groups. One has to do with the test types
and the other with student populations.

As was mentioned in the above, it was possible to
test only limited aspects. of vocabulary knowledge, namely
relatively solid and easily accessible passive and active
knowledge of words. Several experiments ought to be con-
ducted with other test types that tap more partial know-
ledge of word meanings and see how vocabulary size estim-
ates are affected.

Similarly, students' knowledge of vocabulary in the
context of discourse comprehension and production ought to
be estimated. Such experiments would provide data to com-
plement the baseline data collected in the present study.
It would then be possible to estimate, with a certain
degree of confidence, that if students' decontextualized
and firm knowledge of |_2 words is X, their more partial
knowledge of vocabulary 1is X + Y words, etc. It can be
conjectured that partial knowledge of a fair amount of
basic words combined with some knowledge of basic morphol-
ogical rules and the availability of an adequate context
can lead to an adequate comprehension of test passages and
to provide a good opportunity for more word learning.

The study ought to be extended to other populations.
With regard to the present study, it would be important to
test students' knowledge of lower stage vocabulary at the
end of that school stage. This would make it possible to
explain with greater confidence the finding that lower
stage vocabulary was known better than upper stage vocab-
ulary. Is this so already at that stage or is lower stage
vocabulary repeated during the upper stage, and thus the
difference in learning is attributable to an increase in
the opportunity to learn lower stage vocabulary? This
question could be studied in even greater detail by look-
ing at each successive grade and comparing the results.
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Vocabulary size assessment should also be extended to
older populations. How many words do students know at the
end of the senior secondary school? How many words do L2
majors at the university know?

Other studies ought to address the question of how
students' ability to wuse word analysis skills develops
over time as the study of L2 progresses. Teaching experi-
ments ought to be 'carried out in which students of differ-
ent age levels are taught word analysis and context util-
ization skills in order to see what effect such direct
teaching would have on students' vocabulary efficiency.

Further, since. it was found that exposure to more
words had a favorable influence on vocabulary learning, it
should be studied what exposure leads to optimal word
-learning for students of varying ability. It seems likely
that the relationship is not linear but more likely an in-
verted U-shaped curve.

In terms of curricular implications and educational
equality concerns, it would be importent to study when the
observed large differences in vocabulary size in L2
emerge, and whether setting/streaming (and using different
textbooks with different input) tends to increase or de-
crease such differences. Is limited input (i.e., smaller
vocabulary size taught) better for slow learners or s
that a misguided notion?

In addition to such empirical research, it would be
useful to devote some attention to more theoretical quest-
ions on the nature of vocabulary learning, teaching, and
research. Is it, for instence, in the very nature of a
domain like vocabulary that the input should be large, and
that the number of words known solidly would be low or
conversely the number of words almost forgotten would be
high? What would that mean for teaching, testing and
grading? Is, for instance, the observed large item
variance component an indication of the failure of teach-
ing, or is it a natural characteristic of L2, and for that
matter L1, learning and performance?

It is obvious that a whole research program is needed
to increéase our knowledge about' vocabulary teaching and
learning both in L1 and L2, Close links hetween L1 and L2
vocabulary research are of great importance for optimal
progress. It may be more laborious to keep track of what
is being done in both L1 and L2 research, but that is
necessary to avoid duplication of effort and to utilize
the state of art knowledge. This 1is one of the main
lessons that work on this investigation has provided. It
is time to put that belief into- practice, now that the
data invite further elaboration. This will be a rewarding
experience, since vocabulary research tends to have a
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special fascination of its own. Its range of interest is
as wide as life itself. As Vygotsky so aptly put it, a
word is a microcosm of human consciousness.
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