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Abstract—The focus of the study reported in this article was vocabulary size attained in two learning environ-
ments, i.e. in regular mainstream instruction and in CLIL (Content and Language Integrated Learning). Re-
ceptive and productive vocabulary sizes of sixth-graders from both environments were compared with the re-
spective vocabulary sizes of corresponding ninth-graders using the Vocabulary Levels Test and the Productive
Vocabulary Levels Test. It was hypothesized that CLIL would produce larger vocabularies, as it offers learn-
ers more extensive and versatile exposure to the target language. This turned out to be the case, as did the pre-
viously attested phenomenon that receptive vocabularies are larger than productive vocabularies. However,
the development of the productive-receptive ratio was not uniform across the frequency levels, even though it
was at its highest at the third frequency band (3000 most common English words).

Index Terms—CLIL, L2 vocabulary, vocabulary size, lexical frequency levels, language learning

|I. INTRODUCTION

The main objective of the study reported in this article was to compare vocabulary acquisition in two different learn-
ing environments, i.e. in regular mainstream classes and in CLIL (Content and Language Integrated Learning) instruc-
tion. The study investigated the development of English vocabulary of pupils in the sixth and ninth grades of the Fin-
nish comprehensive school, using both receptive (the Vocabulary Levels Test (VLT); Nation, 1983, 1990) and produc-
tive (the Productive Vocabulary Levels Test (PVLT); Laufer & Nation, 1999) tests to measure the size of the learners’
vocabularies. The study was, thus, concerned with the breadth of the learners’ vocabulary knowledge and not the depth
of it, as the tests that were used only addressed the form-meaning connections of words. We hypothesized that students
in CLIL classrooms would have bigger receptive and productive vocabularies than those in mainstream education be-
cause of the larger amount of foreign language input that is available in CLIL. The benefits of CLIL education have
been documented in previous studies (e.g. Dalton-Puffer, Nikula & Smit, 2010), although a recent review by Sylvén
(2013) demonstrates that CLIL does not always lead to better learning results compared with traditional foreign lan-
guage learning methods. It is important to take into consideration a number of nation-specific contextual factors which
influence learning in different countries. According to Sylvén, the not so encouraging results of CLIL in Sweden can at
least partly be attributed to the fact that CLIL is not recognized in the national curriculum and, therefore, also the
amount of research into CLIL is relatively scarce in Sweden. On the other hand, the generally high level of English
proficiency of young people in Sweden seems to be largely due to the abundance of English in Swedish society today.
In her 2004 study on vocabulary development of Swedish learners of English, Sylvén had already concluded that the
importance of exposure to English outside school was greater than that of CLIL (Sylvén, 2004).

The present article focuses on the situation in Finland, which in some ways is different compared with Sweden. First
of all, immersion and CLIL programmes are recognized and encouraged in the national curriculum, which gives schools
a great deal of freedom to plan their teaching. This is probably one reason why there has been a considerable amount of
research interest in the functioning and learning results of CLIL (e.g. J&vinen, 1999, 2005; Nikula, 2005). Secondly,
Finland requires CLIL teachers to have a specific level of foreign language competence (at least C1 on the CEFR profi-
ciency scales) and offers them both pre- and in-service training in CLIL teaching (J&vinen, 2012). Moreover, CLIL
programmes are implemented in all school levels, unlike in many other countries.

In addition to investigating the entire vocabulary sizes of the participants in CLIL and in mainstream education, the
relative sizes of their receptive and productive vocabularies were also examined, particularly as they bear on word fre-
quency.

Il. VOCABULARY SIZE
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How many words can L2 learners of English be expected to learn? Nation and Waring (1997) estimate that native
speakers typically learn an average of 1000 word families® a year in their early life. According to them, this goes on up
to the vocabulary size of around 20000 word families; thus, a child beginning school at the age of five has a vocabulary
of about 4000 to 5000 words and a 20-year-old knows approximately 17000 to 20000 words. The vocabularies of L2
learners are generally substantially smaller than those of native speakers. Table | summarises the results of studies by
Schmitt and Meara (1997) and Laufer (1998) on L2 vocabulary sizes (in word families).

TABLE I
PREVIOUS RESEARCH ON L2 VOCABULARY SIZES
Schmitt & Meara (1997) Laufer (1998)
Years of acquisition 5-6 6-7
Receptive vocabulary 3900 3500
Productive vocabulary 2550

The results of the present study might be expected to resemble those depicted in Table I, at least to some extent, as
the number of years that the subjects had learned English in those studies (in Japan and in Israel, respectively) were
rather similar to the situation in the present study, and the vocabulary tests that were used were the same (VLT and
PVLT). The subjects in the present study, however, came from two different learning environments, so we expected
there to be a difference in their learning outcomes.

I11. WORD FREQUENCY

A good measure of word usefulness is frequency, i.e. how often a word occurs in normal use of a language. A small
number of the words in English, for instance, occur very frequently and thus comprise large proportions of both written
and spoken texts. It makes sense that language learners are taught words which belong to the most frequent lexemes of
the language, as those frequent words are likely to be the most useful. According to Laufer and Nation (1999), teachers
of English should focus on the 2000 most frequent words, i.e. on high-frequency words, and instead of teaching indi-
vidual words which are less frequent, they should introduce strategies for coping with unfamiliar vocabulary. Several
studies have also found, unsurprisingly, that high-frequency words are mastered better than low-frequency words (e.g.
Laufer & Nation, 1999), and that learners with larger vocabularies use more low-frequency words than learners with
smaller vocabularies (Laufer & Nation, 1995).

In a study involving students at the final stages of lower secondary school (i.e. from the same age group as the 9"
graders of the present study) in Denmark, Staehr (2008) found that the 2000 most frequent English words constituted an
important watershed and a sensible learning goal, as those learners who knew those frequent words (the minority of the
pupils) also performed relatively well in listening, reading and writing. The vocabulary size test used by Steehr was the
same as the one used in the present study to measure receptive vocabulary (the VLT devised by Schmitt, Schmitt and
Clapham, 2001, based on Nation, 1983), except that he had excluded the academic word level from the test, claiming
that it was not relevant for low-proficiency learners. We decided to keep the academic words in our test, as they occur
quite commonly, for example, in textbooks (for more information, see Section VII C).

IV. RECEPTIVE AND PRODUCTIVE VOCABULARY KNOWLEDGE

An L2 learner’s lexical competence consists of receptive (passive) and productive (active) vocabulary knowledge.
Generally, receptive vocabulary comprises the words a person is able to understand, whereas the words in productive
vocabulary are not merely understood but they can also be produced.

Laufer (1998) differentiates between passive knowledge, controlled active knowledge and free active knowledge. Pas-
sive knowledge includes comprehending the core meaning of a word. Active knowledge is divided between words one
can produce when required to do so (controlled active knowledge) and words one would use without prompts to specific
items, as is the case when writing a composition (free active knowledge). She considers the division necessary because
people tend to provide different lexical items when the situation necessitates particular words as opposed to when they
are left to their own devices. According to Laufer and Nation (1999), this usually has to do with word frequency, as
people may hesitate to use some infrequent words of their controlled active vocabularies in free production and, conse-
quently, end up choosing simpler, more frequent synonyms instead.

It is commonly acknowledged that reception precedes production and that production is more demanding than com-
prehension (cf. Waring, 1997). Furthermore, passive vocabulary is typically regarded as wider than active vocabulary.
Laufer (1998) found that passive vocabulary size was larger than controlled active vocabulary, the mean ratio being as
high as 80%, and the difference in the sizes was bigger in the more advanced learner group (11" graders) than in the
less advanced group (10" graders), indicating that passive vocabulary grows considerably faster than active vocabulary.
Nemati (2010), on the other hand, compared passive and controlled active vocabulary competence and discovered that
the productive vocabularies of her participants were around 20% of their receptive vocabularies. According to her re-
sults, the ratio was not fixed but mounted along development, implying a narrower gap between the two knowledge

! A word family consists of a head word, its inflected forms and its transparent derivations (cf. Nation & Waring, 1997).
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systems at higher levels of learning. Laufer and Paribakht (1998) noticed both tendencies: higher proficiency led to an
increase in the ratio in their EFL group and to a decrease in their ESL group. It is worth noticing that the results of these
studies vary substantially despite the fact that they exploited the same instruments (i.e. the Levels Tests), revealing the
complexity of the phenomenon. Acknowledging the widely documented supremacy of reception over production in
language learning, our study took the matter one step further and examined the reception-production relationship in the
various frequency bands of the English lexicon.

V. CLIL AS A LEARNING ENVIRONMENT

The study reported here examined the vocabulary sizes attained by learners of English in two different learning envi-
ronments, regular foreign language education involving two or three hours of English instruction per week, and content
and language integrated learning (CLIL), where most school subjects were taught in English (L2), within the Finnish
educational system.

As a learning environment, CLIL has its roots in the immersion education which first began in Canada in the 1960s
(e.g. Swain & Johnson, 1997). It also relies on Krashen’s (e.g. 1983) notions of comprehensible input and on the ideas
of the so-called communicative approach. Krashen’s work has been reappraised on a number of occasions, but the core
ideas still constitute some of the fundamental principles of CLIL. The notions that a degree of learning is automatic (i.e.
learning can occur even when attention is not consciously paid to vocabulary or structures), and that learning is partly
related to exposure (i.e. high exposure to a second language is seen to enhance language mastery) are still of marked
importance for CLIL (cf. Wode, 1999). On the other hand, as also output is claimed to be of crucial importance if learn-
ing is to be successful (Swain, 1996; see also Swain & Lapkin, 1995), CLIL typically provides input that learners can
understand as well as gives them plenty of opportunities for meaningful interaction using the L2.

However, N. Ellis (1994) and Schmidt (2001) strongly oppose Krashen’s conception of the minimal role of con-
sciousness and attention, and state that acquisition never occurs in a totally incidental manner but is a by-product of
attention to relevant, rule-governed structures. As far as lexical learning is concerned, N. Ellis (1994) claims that both
implicit and explicit operations are crucial in L2 word acquisition. Verspoor and Lowie (2003) and Carter (2001) argue
that sometimes looking up words in dictionaries or using explicit mnemonic strategies to commit words to memory may
be more beneficial than simply meeting words in various contexts over time.

VI. LEARNING IN CLIL

Research concentrating on the development of L2 skills in CLIL classes has mostly produced promising results. J&-
vinen (1999) tracked the syntactic development of relativization and found that the CLIL group could produce sen-
tences significantly longer, more complex and more accurate than the mainstream control group, in an elicited imitation
task. Valtanen (2001) investigated overall English proficiency at the end of lower secondary school. He exploited a
national language test and measured English skills in reading, listening, writing, speaking, and grammar. CLIL learners
scored on average higher than their peers, attending the monolingual stream, in each section of the test, which, in line
with J&vinen, implies that CLIL has a clear positive effect on the development of English competence as a whole.

Studies on vocabulary learning in CLIL are still fairly sparse. Karonen (2003) explored lexical organisation by con-
ducting a word association test on both CLIL students and students following the mainstream curriculum. She hypothe-
sised that CLIL learners’ lexicons would be more organised and that they would give more paradigmatic responses
typical of native speaker adults. On the other hand, she expected the learners in formal language instruction to react to
the stimulus differently by giving more syntagmatic responses, typical of native speaker children. Contrary to her ex-
pectations, however, no developmental syntagmatic-paradigmatic shift was found in either of the groups. As far as we
can see, one possible explanation for this may be that her subjects’ (5", 7" and 9™ graders) lexicons were still so narrow
that the organisation dimension simply had not developed sufficiently (cf. Meara, 1996).

Nevertheless as mentioned in Section I, some studies conducted in Sweden have produced contradictory results.
Sylvén (2004) concluded that exposure to English outside school was more influential in the development of the learn-
ers’ vocabulary skills than participation in CLIL. Similarly, Lim Falk (2008) discovered that there was less interaction
(and hence L2 use) in a CLIL classroom than in a mainstream class. Results of this kind are in the minority but they
certainly warrant a careful consideration of individual CLIL situations. Learning outcomes are the result of a combina-
tion of factors, and, therefore, generalizations should be made with caution.

In conclusion, research has indicated that, by and large, learning in a CLIL environment seems to have a more fa-
vourable effect on pupils’ L2 skills than the monolingual stream, although many questions still remain open in this area.
As for word acquisition, optimal learning may be best attained by combining explicit and implicit learning conditions
which is exactly what a CLIL context normally does. Besides receiving formal instruction, the pupils are exposed to
authentic input and have a multitude of opportunities to communicate and practise. The matter is far from established,
however, and relatively little is known about the effects of CLIL on second language vocabulary development, which is
precisely the focus of the present study.

VII. THE STUDY
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The main objective of the present study was to examine how much English vocabulary pupils learn in a general
(GEN) and in a CLIL classroom by the end of the lower and upper levels of the Finnish comprehensive school, i.e. by
the end of the sixth and ninth grade. The vocabularies were studied from the perspectives of receptive and productive
knowledge and word frequency.

A. Research Questions

The study at hand sought to answer the following three questions:

1. How large are sixth-graders’ passive and active vocabularies in GEN and in CLIL education?
2. How large are ninth-graders’ passive and active vocabularies in GEN and in CLIL education?
3. How does word frequency affect vocabulary learning, especially the active-passive ratio?

B. Subjects

Altogether 367 Finnish comprehensive school pupils took the vocabulary tests, but the sample was pruned to com-
prise 330 pupils according to the information gathered based on a background information questionnaire. Only the
learners who had Finnish as their mother tongue, who did not have English as the language spoken at home and who
had not lived in an English speaking country for any significant period of time (here defined as more than two weeks)
were chosen. The sample was, thus, as homogenous as possible, and therefore, the educational context (CLIL or main-
stream instruction) could conceivably be assumed to account for the test results.

A total of 149 of the 330 subjects were finishing primary school and 181 lower secondary school, which means that
the participants were aged around 13 and 16 years, respectively. The subjects in the experimental groups were CLIL
pupils in grades six (CLIL6) (N=75) and nine (CLIL9) (N=88). Altogether eight CLIL classes participated, four of them
primary and four lower secondary classes. As is common in Finland, their teaching had followed the national content
curriculum, but they had been exposed to English from the first grade onwards (cf. Nikula & Marsh, 1999), the propor-
tion of English having been largest in the lower grades (even close to 80% in the first and second grades), after which it
had started to decline to reach approximately 40% of class time in the ninth grade. Their formal English instruction had
begun in the third grade, similarly to mainstream education.

The participants in the control groups were pupils attending the general monolingual education in grades six (GENG)
(N=74) and nine (GEN9) (N=93). In total, nine mainstream classes were tested, four of them at primary level and five at
lower secondary level. As stated above, the content syllabus had been congruent with CLIL education and the formal
English classes had begun in the third grade, entailing that the mainstream participants had studied English for four and
seven years, respectively. Table 2 shows the ages of the subject groups and the amount of English instruction that they
had received.

TABLE II.
SUBJECTS OF THE STUDY
Groups N (total = 330) Age Instruction in Instruction in Eng-
English (years) lish (h)

CLIL6 75 13 6 2600

CLIL9 88 16 9 3400

GEN 6 74 13 4 330

GEN 9 93 16 7 600

The figures indicating the number of hours are estimates based on the general guidelines of CLIL teaching and for-
mal foreign language teaching in Finland. The considerably lower figures of the GEN groups refer to formal English
classes which amount to about 2.3 hours per week throughout the school year.

C. Methods and Procedures

The data were collected in a total of seventeen classes in eleven comprehensive schools situated around southwest
Finland. The collection took place in the spring term in 2011. All the schools were state schools of typical, if different,
sizes and thus in all likelihood representative of the Finnish educational context.

As the present study aimed to explore both receptive and productive vocabularies, two distinct tests were included in
the test pattern. The Vocabulary Levels Test (Nation, 1983, 1990) was administered in order to measure receptive vo-
cabulary knowledge whereas the Productive Vocabulary Levels Test (Laufer & Nation, 1999) was used to gauge pro-
ductive vocabulary knowledge. These tests were chosen because, at present, they embody the nearest-to-standard in-
struments in the field of vocabulary testing, they are widely used and, most importantly, their validity has been assessed
by distinct scholars (see e.g. Beglar & Hunt, 1999; Laufer & Nation, 1999; Schmitt, Schmitt & Clapham, 2001).

The validity and reliability of the study were enhanced by diminishing the effect of extraneous variables. In order for
the testing situation to be as familiar and neutral as possible, the testing was implemented under normal classroom cir-
cumstances during schooldays. To provide enough time, the tests were conducted on two different occasions, the dura-
tion of each being 45 minutes, and to counteract lassitude, there was a break of 15 minutes between the sessions. This
time frame proved to be sufficient for finishing the tests without haste, as the fastest pupils completed them in approxi-
mately 25 minutes and even the slowest ones did not use more than 40 minutes. On the first testing occasion, the par-
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ticipants were asked to fill in the background information form and to take the receptive test and on the second, they
were asked to take the productive test.

1. The Vocabulary Levels Test

The Vocabulary Levels Test (VLT) was originally devised by Nation (1983). It is described and is available in Na-
tion (1983, 1990). Recently, the initial test has been replaced by improved versions 1 and 2 by Schmitt, Schmitt and
Clapham (2001), found in Schmitt (2000) and in Nation (2001), respectively. The present study exploited Version 1.
The VLT was in fact originally not designed to estimate learners’ vocabulary size but as a diagnostic test to be used for
pedagogic purposes. However, it has been used to measure vocabulary size in a number of studies (Staehr, 2008). The
version used in this study consists of five parts, representing the following five levels of word frequency in English: the
levels of 2000, 3000, 5000 and 10000 words and academic words.

The 2000 and 3000 word levels contain high-frequency words. Knowledge of the 2000 most common words provides
the resources required for rudimentary everyday spoken discourse, whereas the next 1000 words provide additional
material for oral uses as well as enable learners to begin to read at least some unsimplified materials. The 5000 word
level represents the ultimate boundary of high and low-frequency items. The words below this threshold are central if
one wishes to read authentic texts fairly fluently. The 10000 word level contains low-frequency items. An L2 learner
with a vocabulary of the 10000 most common words can be considered notably proficient as he can read practically any
texts, excluding specialised materials, without major difficulty. Finally, the academic word level is based on Coxhead’s
(2000) Academic Word List. This level of formal words contains specialised vocabulary important for learners who
engage in an English-medium learning environment. The items in it occur widely in textbooks and in other academic
materials. It is not a separate frequency level but it contains items from the fourth to sixth levels.

As for the format, the test involves matching a word with a suitable definition. At each level, there are 60 words and
30 definitions, in groups of six and three respectively, as in example (1) from the 2000 word level:

(1) 1 cream

2 factory part of milk

3 nail a lot of money

4 pupil person who is studying
5 sacrifice

6 wealth

According to Nation (1990), this format allows test-takers to exploit whatever knowledge they have of the meanings
of the words; the option words in each cluster are selected so that they are not related in their meanings nor do they have
similar orthographic forms. Thus, an examinee should be able to make the appropriate match even if s/he had only a
rough impression of the meaning of a word. Nation (1990) also reports that all the words in each section were selected
so that they would be representative of the words at that frequency level. In this way the results of the test are presumed
to provide an estimate of the proportion of the words at each level that a learner knows.

2. The Productive Vocabulary Levels Test

The Productive Vocabulary Levels Test (PVLT) seeks to measure the ability to provide a word when required to do
so by the given context. In other words, it is a test of controlled productive knowledge. The PVLT has been modelled
on the original VLT by Laufer and Nation (1999). There are two equivalent versions available, both of which can be
found in Laufer and Nation (1999). The present study exploited Version 2. Instead of meaning-definition matching, as
in the VLT, the examinees are presented with sentences including a missing word and required to fill in the blanks with
appropriate target words. Each frequency level section consists of eighteen sentences. Examples (2) and (3) from the
2000 word level elicit the words hungry, and usual.

(2) They sat down to eat even though they were not hu

(3) This work is not up to your usu standard.

According to Laufer and Nation (1999), the first few letters of the target words are always provided in order to pre-
vent the test-takers from filling in some other word which may be semantically suitable in the given context but which
comes from a wrong frequency level.

3. Calculating Vocabulary Size

As for the Vocabulary Levels Test, each frequency level section consists of 30 items. Therefore, the maximum score
for each level is 30 and for the whole test 150. The answers were scored as correct or incorrect, and each correct match
was given one point. As regards the Productive Vocabulary Levels Test, the total number of items is 90, with 18 items
at each frequency level. This holds that the maximum score for the test is 90 and for each level 18. As in the VLT, the
scoring was in terms of correct (one point) or incorrect/blank (zero points). An answer was considered correct when the
item was semantically appropriate. If used in a wrong grammatical form, for instance the wrong tense, it was neverthe-
less accepted. A word spelled wrongly was not marked as incorrect either if the word was nonetheless recognisable and
if the error did not distort the word (e.g. *dwel instead of dwell). Most of the incorrect answers were non-words or exist-
ing words incorrect in the particular context, like room instead of roots in example (4) from the 2000 word level.

(4) Plants receive water from the soil through their ro

As discussed above, the scores are thought to indicate the proportlon of words a learner may know at a particular fre-
quency level. This entails that they do not actually reveal much of the total number of words the learner knows, and,
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consequently, the size of the lexicon has to be calculated separately. We decided to apply a formula introduced by
Laufer (1998) since her way of treating the missing levels and the additional university word level is generally accepted.
Laufer had excluded the last frequency level from her test, so the calculations she made represent a vocabulary of
merely 5000 word families. Furthermore, she used the older version of the VLT which holds that the maximum score
for each level was 18, as opposed to 30. According to Laufer (1998), the first and the second thousand levels can be
assumed to have a corresponding score, whereas the fourth level score can be taken as an average of the third and fifth
levels. The sum of the scores at all the levels is then multiplied by 5000 and divided by 108 (eighteen items per level for
six levels).

Up to the fifth level, the calculation in the study at hand was done following Laufer. As for the upper levels, we fi-
nally chose to extend her model to cover also the sixth, seventh, eighth and ninth levels. That is to say, the missing
levels were taken as an average of the fifth and tenth levels. This solution entails a great deal of rough estimation and
gives a disproportionate weighting to the results of the third and fifth sections of the tests but, on the other hand, it ex-
ploits all the information that is available and builds directly upon the results elicited in the tests. After having calcu-
lated a score for each frequency level, we multiplied the sum of the scores at all the levels by 10000 (as the tests with all
the levels included represent a lexicon of 10000 word families) and divided it by 330 in the case of the VLT (thirty
items per level for eleven levels — 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, academic words) and by 198 in the case of the PVLT
(eighteen items per level for eleven levels).

VIIIl. RESULTS

The participants’ passive vocabulary knowledge was measured with the VVocabulary Levels Test and their active vo-
cabulary knowledge was evaluated with the Productive Vocabulary Levels Test. The scores of the tests represent esti-
mated receptive and productive vocabulary sizes of the participants, calculated in word families. The calculations were
done according to the principles described in the previous section.

Research question one asked how large sixth-graders’ passive and active vocabularies in mainstream and in CLIL
education are. Table 111 displays the results of the receptive test for sixth-graders by frequency levels.

TABLE I1I.
SIXTH-GRADERS’ RECEPTIVE VOCABULARY SIZE

Vocabulary size Difference betw. groups

GENG6 CLIL6 t df p
2000 410 702 10.08 147 <0.001
3000 251 547 9.77 137 <0.001
5000 141 417 10.97 120 <0.001
AWL 94 364 9.16 107 <0.001
10000 23 153 7.24 91 <0.001
Total 1853 4505 11.39 116 <0.001

As indicated in Table 11, the mean passive vocabulary size of the GEN6 learners was approximately 1850, while the
corresponding figure for the CLIL group was 4505. The difference between the groups was examined by using the t-test.
As can be seen in Table Ill, significant differences were found across all frequency levels, together with the total score.

As regards active vocabulary knowledge, Table IV shows that the GENG6 pupils could, on average, produce nearly
800 word families, whereas the CLIL6 pupils’ total estimated productive vocabulary size was somewhat less than 2300
words. As was the case with receptive vocabulary, also productive vocabulary showed significant differences between
the two groups across all frequency levels.

TABLE IV.
SIXTH-GRADERS’ PRODUCTIVE VOCABULARY SIZE

Vocabulary size Difference

GEN6 CLIL6 t df p
2000 198 488 11.48 136 <0.001
3000 154 381 9.9 129 <0.001
5000 39 128 5.84 91 <0.001
AWL 24 154 7.36 88 <0.001
10000 1 41 4.19 75 <0.001
Total 788 2271 9.22 102 <0.001

In conclusion, the results of the Levels Tests for the sixth-graders indicate that the CLIL learners scored, on average,
significantly better than the pupils studying in the general classroom, i.e. they appear to have larger receptive and pro-
ductive vocabularies.

Research question two addressed the passive and active vocabulary sizes of ninth-grade students in mainstream and
in CLIL education. The scores in Table V suggest that the CLIL9 learners have generally succeeded better in the VLT
than the mainstream ninth-graders. In other words, their passive vocabulary size seems to be, on average, larger. Sig-
nificant differences were found across all of the tested frequency levels along with the total score.
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TABLE V.
NINTH-GRADERS’ RECEPTIVE VOCABULARY SIZE

Vocabulary size Difference

GEN9 CLIL9 t df p
2000 741 841 5.54 151 <0.001
3000 608 724 4.46 179 <0.001
5000 451 575 4.34 179 <0.001
AWL 472 625 4.87 179 <0.001
10000 239 325 3.18 179 0.002
Total 5161 6379 4.82 179 <0.001

Regarding active vocabulary knowledge, Table VI displays the scores of the PVLT for the ninth-graders. Significant
differences were found for all the frequency levels and for the total score alike, with the CLIL students exhibiting larger
productive vocabulary sizes, on average.

TABLE VI.
NINTH-GRADERS’ PRODUCTIVE VOCABULARY SIZE

Vocabulary size Difference

GEN9 CLIL9 t df p
2000 499 646 5.77 179 <0.001
3000 427 559 4.66 179 <0.001
5000 152 257 452 179 <0.001
AWL 203 320 6.23 179 <0.001
10000 64 130 3.52 154 0.001
Total 2565 3742 5.26 179 <0.001

Research question three asked about the effect of word frequency on the relationship between passive and active vo-
cabularies. The results presented here will show, first of all, how the two knowledge types correlated with each other.
Table VII displays the correlation coefficients and the significance levels for each group individually and for all sub-
jects together as measured by Pearson’s correlation.

TABLE VII.
CORRELATION BETWEEN RECEPTIVE AND PRODUCTIVE VOCABULARY SIZE BY LEARNING ENVIRONMENT AND GRADE
Vocabulary size Correlation
N Receptive Productive r p
GENG6 74 1853 788 0.74 <0.001
CLIL6 75 4505 2271 0.87 <0.001
GEN9 93 5161 2565 0.84 <0.001
CLIL9 88 6379 3742 0.91 <0.001
All groups 330 4595 2462 0.91 <0.001

As indicated in Table VII, very strong positive correlations (r>0.8) were found between the receptive score and the
productive score, indicating that generally pupils who scored high in the receptive test were likely to score high in the
productive test as well. That is to say, it appears that wide passive knowledge usually means wide active knowledge.
This holds across all groups, save GENG6 in which case the effect size can be considered strong (r>0.5). These results are
not surprising, as they are in line with most earlier studies. To further investigate the relationship between the two vo-
cabularies, the dimension of word frequency was introduced.

In what follows, the lexical profiles of the subjects are illustrated by frequency levels. Fig. 1 depicts the passive and
active vocabularies of all of the participants at the tested word frequency levels and Table VIII presents the situation for
each group separately. The maximum score for each level is 1000 word families.

700

600 -

500 -

400 A @ Receptive
300 - O Productive

200 +

Number of words

100

2000 3000 5000 AWL 10 000
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Figure 1. Receptive and productive vocabulary size at different word frequency levels
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TABLE VIII.
RECEPTIVE AND PRODUCTIVE VOCABULARY SIZE BY LEARNING ENVIRONMENT AND GRADE AT DIFFERENT WORD FREQUENCY LEVELS
GEN6 CLIL6 GEN9 CLIL9 All groups

2000 410/198 702 /488 7411499 841/646 648 / 468
3000 251/154 547 /381 608 /427 724 /559 545 /390
5000 141/39 4177128 451/152 451 /257 407 /149
Academic 94/24 364 /154 472/203 625/320 404 /183
10 000 23/1 153/ 41 239/64 325/130 194 /62

Fig. 1 and Table VIII show a similar tendency: both passive and active scores decrease systematically with decreas-
ing word frequency, suggesting that word frequency is in direct proportion to vocabulary knowledge. (That some of the
scores at the academic word level are higher than at the 5000 word level does not contradict this finding. As pointed out
earlier, the academic level consists of words from 4000 to 6000 frequency levels, which means that the academic words
cannot necessarily be regarded as more infrequent than the words at the 5000 level.) Concretely, the subjects seem to
have known more frequent than infrequent vocabulary across the entire sample, the smallest lexicons comprising almost
exclusively common words.

Whether the differences in the numbers of words known at distinct frequency levels are statistically significant was
examined by a one-way ANOVA. The academic word level is not a frequency level of its own and, therefore, it was not
treated separately but as a part of the 5000 word level (see above). The ANOVA showed that word frequency had a
significant effect on both receptive and productive vocabulary knowledge overall (F=269, p<0.001 and F=395, p<0.001,
respectively), and the Scheffe post hoc test confirmed that the differences were highly significant across all of the fre-
quency levels (p<0.001). That is, the learners appear to have known notably more common than rare words.

To view the relationship between word frequency and vocabulary learning further, an active-passive ratio for each
frequency level was calculated. Table 1X presents the ratios for each group of learners as well as for all groups together.

TABLE IX.

PRODUCTIVE-RECEPTIVE RATIO BY LEARNING ENVIRONMENT AND GRADE AT DIFFERENT WORD FREQUENCY LEVELS

GENG6 CLIL6 GEN9 CLIL9 All groups
2000 47.3 68.8 66.4 76.2 68.4
3000 62.4 74.4 70.0 76.4 71.6
5000 30.9 28.4 32.6 41.3 36.6
Academic 23.1 43.3 46.2 50.7 45.3
10000 8.8 15.6 26.4 411 32.0

Table 1X exposes an interesting phenomenon: the gap between active and passive vocabularies differs at different
frequency levels, entailing that the receptive and productive scores do not diminish at the same rate from one level to
another. The gap is narrower at the more frequent levels and wider at the less frequent levels, suggesting that rarer
words were less likely to be part of the participants’ active vocabulary knowledge. Rather unexpectedly, the active-
passive ratio did not drop right after the second frequency band but only after the third, it actually being at its highest at
that level. The difference between the 2000 and 3000 word levels is, however, small.

The significance of the differences between the ratios was explored by conducting a one-way ANOVA, the result of
which implies that word frequency influences the active-passive ratio significantly (F=170, p<0.001). According to the
post hoc Scheffe test, the differences were pronounced between all of the frequency bands (p<0.001), save the 2000 and
3000 word levels (p>0.05). This implies that the first three thousand words are more readily available for production
than the more infrequent words.

In conclusion, the results suggest that word frequency and vocabulary learning are related. The learners knew signifi-
cantly more vocabulary both receptively and productively at the higher word frequency levels than at the lower fre-
quency levels. However, the relationship between active and passive vocabularies was not uniform across the levels in
that the proportion of actively known words lessened drastically after the 3000 word level. This indicates that infrequent
words were less likely to be active than the highly frequent first 3000 words.

I1X. DISCUSSION

The primary objective of the present study was to estimate and compare the vocabulary sizes attained in mainstream
and in CLIL education by the end of the lower and upper levels of the Finnish comprehensive school. Both receptive
and productive lexicons were measured and examined in relation to frequency bands. The vocabulary tests used were
the Vocabulary Levels Test (Nation, 1983, 1990) and the Productive VVocabulary Levels Test (Laufer & Nation, 1999).

The first and the second research questions attempted to estimate the vocabulary sizes of sixth- and ninth-graders
studying in the traditional classroom and in CLIL. Table X shows a summation of the approximated vocabularies, as
calculated in word families.
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TABLE X.
SUMMATION OF RECEPTIVE AND PRODUCTIVE VOCABULARY SIZE
Sixth grade Ninth grade
GEN (N=74) CLIL (N=75) GEN (N=93) CLIL (N=88)
Receptive size 1800 4500 5200 6400
Productive size 800 2300 2600 3700
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As could be expected, the vocabulary sizes elicited in the present study lag behind native speaker word knowledge.
At the age of thirteen an L1 learner would probably know well over 10000 word families and at the age of sixteen the
number would typically be around 15000 to 16000 (cf. Nation & Waring, 1997). On the other hand, the results imply
that the Finnish comprehensive school can provide a good setting for foreign language vocabulary acquisition in that the
pupils were shown to learn receptively an average of around 700 word families and productively about 400 word fami-
lies per year during their comprehensive education, estimations which are in line with previous research on English
vocabulary learning in a foreign language context (cf. Table I).

Regarding the difference between the learning streams, our results confirm the prevailing perception that the CLIL
environment is more fruitful for foreign language development than the monolingual stream. Namely, the scores of the
vocabulary tests, summarized in Table X above, indicate that the average CLIL pupil could both comprehend and pro-
duce notably more words than the average GEN pupil in the same grade. The observed differences were statistically
highly significant as measured by the t-test.

It can safely be assumed that the results are largely due to the different learning environments, CLIL classes provid-
ing the learners more opportunities to be exposed to English and to use it than regular classes. It is important to note that
the CLIL participants had been admitted to the CLIL programmes (before starting the first grade) on the basis of their
achievement in an entrance procedure which had not tested English language skills but sought to measure school readi-
ness and general language awareness. Furthermore, it is noteworthy that in Finland, children start the CLIL programme
typically without any knowledge of the foreign language, from zero, as it were, and they do not take additional language
classes outside school as seems to be customary in some other countries, for example in Spain (Bruton, 2011).

As discussed above, vocabulary acquisition appears to be both an implicit and an explicit process, which implies that
optimal learning may be best attained by combining explicit and implicit learning conditions (cf. e.g. R. Ellis, 1994; N.
Ellis, 1993). As suggested by N. Ellis (1994), the process begins by unconscious form acquisition after which the mean-
ings are learnt consciously. Furthermore, the faster the lower-level acquisition of forms becomes efficient, the sooner
learners can focus on the higher-level acquisition of meanings and thereby extend their lexical knowledge. Besides
involving formal instruction, CLIL provides frequent exposure to versatile and meaningful input and a multitude of
opportunities to use the target language in situations that have a communicative function. This means that CLIL learners
have more opportunities for both implicit form acquisition and explicit establishment of form-meaning links than GEN
learners, accumulating larger lexicons. It is worth noting that the CLIL participants also reported reading in English
outside school more often than their GEN peers, their interest in reading probably being a by-product of CLIL education.
This issue is developed and discussed more thoroughly in another article by the same authors (Pietil&& Merikivi, 2014).

The third research question addressed the connection between active and passive vocabulary knowledge in relation to
frequency bands of the lexicon. Our results reassert the prevalent view that the most frequent items are typically learnt
before the rarer items (e.g. Read, 1988; Nation, 1990; Milton, 2006) in that the typical frequency pattern was observable
across the data (cf. Richards & Malvern, 2007; Milton, 2007). This could be expected, as meeting and using the most
common words of a language cannot, in practice, be avoided.

Most of the participants knew infrequent items without having full-scale competence of the first three frequency
bands, strengthening the idea that learners do not acquire vocabulary strictly frequency level by frequency level (cf.
Schmitt & Meara, 1997) but tend to pick up at least some lower-frequency items alongside learning the most common
words. This seems only natural when it comes to our data, as comprehensive school pupils are commonly exposed to
learning materials that often present words in semantic fields rather than purely in their order of frequency. That all the
groups showed strong receptive and productive knowledge of common words at the end of the comprehensive school is
another sign of successful language training, frequent lexicon forming the base for extensive reading and being indis-
pensable in all communication.

Pupils in a CLIL context probably have substantially more time and opportunities to process the target language than
pupils in a GEN context, and CLIL environments may require the students to produce the second language more fre-
quently than GEN environments, factors likely to further lexical activation. Moreover, we believe that learners in CLIL
may invest more effort into acquiring vocabulary in general than learners in GEN, as they have to cope in the CLIL
language in their studies. If this is correct, the greater mental effort required for conscious learning may result in more
forceful activation of the receptive lexicon in the CLIL pupils. This explanation is consistent with Swain and Lapkin
(1995) and Carter (2001) who state that acquisition is more profound when students stretch their linguistic resource, and
with N. Ellis (1994) who stresses the importance of explicit processes in thorough lexical learning, including word
activation. On the other hand, Laufer (1998) found that by concentrating on vocabulary acquisition, her monolingual
stream participants’ active vocabulary size increased by 850 words on average during a single school year. In our opin-
ion, the result implies that GEN is not automatically less efficient than CLIL and that also the CLIL stream could well
afford to aim for larger active vocabularies. This is consistent with J&vinen (1999; see also Swain, 1993) who presumes
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that in CLIL word acquisition should be emphasised and the students’ own production encouraged even more to ensure
optimal development of linguistic competence.

X. CONCLUSION

Many questions concerning vocabulary acquisition and different learning contexts remain unanswered. For example,
according to our results, the CLIL environment does seem to be more conducive to word acquisition, especially the
development of active vocabulary, than the traditional language learning classroom, but it may not make full use of its
potential as regards lexical learning. It would therefore be interesting to examine which pedagogical solutions, if any,
would alter the situation most favourably. Furthermore, whether mainstream pupils would attain the same results as, or
even better results than, CLIL pupils if they also began receiving English instruction from the first grade onwards, can
be speculated. Regarding the relationship between active and passive knowledge, the results of the present study
strengthened the perception that a learner’s receptive knowledge is greater than his/her productive knowledge and that
the two vocabularies correlate strongly. However, we suggest that it would be too simplistic to express the connection
merely in terms of mean ratio and correlation for all foreign language learners because the linkage was found to be
neither uniform nor stable. On one hand, the proportion of active items became larger along development and, on the
other, the active-passive ratio altered within a learner’s lexicon at distinct frequency levels, being the highest at the most
frequent levels. In the Finnish context, it would be of particular interest to study the development of a foreign language
not as outstandingly present in our society as English is. In other words, it would be enlightening to examine whether
decidedly fewer contacts with the target language would result, firstly, in a lower ratio between active and passive lexi-
cons and, secondly, in a widening gap at higher levels of proficiency, as opposed to the tapering gap in the case of Eng-
lish.
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