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8 This study describes the scores which emerge when a vocabulary size test in
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10 Arabic is used with 339 native speaking learners at school and university in Saudi
11 Arabia. It is thought that native speaker vocabulary size scores of this kind should
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13 provide targets for attainment for learners of Arabic, should inform the writers of
14 course books and teaching materials, and the test itself should allow learners to
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16 monitor their progress towards the goals of native-like knowledge and fluency.

17 Educated native speakers of Arabic know about 25,000 words, a total which is
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19 large compared with equivalent test scores of native speakers of English. The

20 results also suggest that acquisition increases in speed with age and this is

21

22 tentatively explained by the highly regular system of morphological derivation

23 which Arabic uses and which, it is thought, is acquired in adolescence. This,

24

25 again appears different from English where the rate of acquisition appears to

59 decline with age. While the test appears reliable and valid, there are issues

28 surrounding the definition of a word in Arabic and further research into how

%8 words are stored, retrieved and processed in Arabic is needed to inform the

31 construction of further tests which might, it is thought, profitably use a more
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33 encompassing definition of the lemma as the basis for testing.
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43 Vocabulary knowledge is essential for overall language proficiency and underpins our
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45 ability to communicate (e.g. Clark 1993; Laufer 1989; Milton 2009; Nation 2001).
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47 Recent research has shown that relatively large vocabulary sizes are indispensable to
48

gg perform successfully in a language, be it a first language (L1) or a second language
g; (L2). For example, Nation (2006) suggests that a vocabulary size of around 8,000- 9000
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54 word families is necessary for L2 learners to comprehend written English  texts.
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56 Similarly, Milton and Treffers-Daller (2013) argue that monolingual English speakers
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58 might need a vocabulary size larger than 10,000 word families for easy comprehension
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of university level texts. In language acquisition research, vocabulary size is often used
as a proxy for general proficiency, since vocabulary size scores were found to correlate

highly with scores on general proficiency tests (Alderson 2005). This ought to imply

that both learners and teachers will want to assess vocabulary knowledge in order to
understand the progress that learners are making towards their learning goals. Read
(1990) notes, a first step to understanding the nature of the task facing language
learners, is often to estimate the size of a native speaker’s vocabulary as an ideal
towards which these learners can aspire.

In English there is now a considerable body of research on the vocabulary size
of both native speakers and EFL learners which allow us to set goals for learners who
are working towards comprehension and communicative competence. There are also  a
number of widely used tests of English vocabulary knowledge (e.g. VST, Nation and
Beglar 2007; VLT, Nation 1990; X-Lex, Meara and Milton 2003), which allow learners
and teachers to chart progress. However, despite the fact Arabic is spoken by millions
of users as both a first and a foreign language, there appears to be no standard test of
Arabic vocabulary size and, perhaps because of this, an absence too in the literature of
the scale of vocabulary knowledge needed for learners if they aspire to have the
language competence of native Arabic speakers. The purpose of this paper is therefore
to address this need and to present a test of written receptive vocabulary knowledge that
can assess the size of the Arabic speaker’s lexicon, explain some of the performance

characteristics of this test through its application with native speakers, and derive the

scale of learning needed for fluency in Arabic.

Vocabulary size estimates

Researchers, over more than 100 years, have reported a number of studies examining

learners’ written receptive vocabulary knowledge in a variety of native languages.
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However, most prevalent are those studies that examine the vocabulary size of native
English speakers. A feature of these studies is how widely disparate these estimates are.

For example, two early studies, Seashore and Eckerson (1940) and Hartmann  (1946),

have reported that native English speakers know approximately 155,000 words and
200,000 words, respectively. More recent studies, on the other hand, have suggested
that native speakers of English know approximately 60,000-80,000 words (Nagy and
Herman 1987). More recently still there are estimates of 17,200 words (Goulden, Nation
and Read 1990) and 16,785 words (D’Anna, Zechmeister and Hall 1991). At the heart
of this disparity is the absence of consistency in what to count as a word, what to count
as knowing a word, and how to construct a good methodology for measuring these
factors so a reliable estimate of size can be made. It has taken a century of research in

English to resolve these issues and they likewise present real challenges in  measuring
vocabulary size in Arabic.

One reason for the large disparity in size estimates reported above is lack of
clarity over what to count as a word. The earlier, and largest, estimates reported above
counted every different form of a word as a different word. Thus, in English  work,
worked and works would be counted as three different words. These produce an
estimate of size which challenges our understanding about how a lexicon so big can be
acquired. The most recent estimates have argued that words are  not stored and retrieved
as separate forms in this way and that it is more appropriate to count some kind of word

family: a base form and some or many of its derived and inflected forms. By this

method, work, worked and works would be counted as a single word. The larger unit of
count this produces, of course, results in a much smaller estimate of size and this goes a
long way to explain why the most recent estimates of lexical size are only a fraction of

the earlier estimates. There appears to be some consensus in English that counting
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vocabulary as some kind of word family is most appropriate and there is research on the
frequency and regularity of inflections and derivations in English (e.g. Bauer and
Nation 1993) which allows tools to be systematically constructed and made available
for testing (e.g. Nation and Beglar 2007).

While there is something like consensus in English, this discussion does raise
issues as to how best to count words in Arabic. The conclusions from English cannot be
easily applied to Arabic where word formation is significantly different (Masrai 2016;
Masrai and Milton 2015). In Arabic, word formation is primarily based ona system
which consists of consonant roots that interlock with patterns of vowels and certain
other consonants. There are at least two views which account for how complex forms
are represented in the Arabic mental lexicon and processed on-line. The firstis a

morpheme-based approach, which proposes that Arabic surface forms comprise a root

and a word pattern (Cohen 1961; McCarthy 1982). This root and pattern approach
comprises at least three distinct versions which differ either in terms of the number of
morphemic units they put forward or in terms of the way surface word forms are
believed to be created. However, although some variations do exist between the three
versions of the root and pattern approach, there is an agreed upon unity underlying their
apparent diversity. Specifically, they all ascribe a morphemic status to the root and the
pattern.

The second is the stem-based approach, which is also nota homogenous
approach, but includes a number of different versions. For example, Heath (2003)
argues that when lexical representation and morphological derivation are concerned, the
consonantal root is best ‘consigned to oblivion’. However, where lexical processing is
concerned, “root-like strings are extracted from input representations ... but these

extracted consonantal sequences do not correspond exactly to the traditionally

Page 4 of 35
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recognised roots, particularly where vowels and semi-vowels are concerned” (Heath
2003: 126-128). Generally, this overview of the Arabic word formation processes

provides some insights into the way rules, which are very regular in Arabic, are

executed to create a large number of new words from a given root. If a learner is good at
rule formation, and individuals must vary in this, then they can develop a sizeable
Arabic lexicon. This is because mental lexicon size in Arabic is less a function of the
number of base words, which is small in Arabic (Habash 2010), and more a function of
how many rules a learner knows and can apply to the base words in order to generate a
larger vocabulary (Masrai and Milton 2015).

It would seem therefore, that a count involving a base form and some kind of
word family might, as in English, make best sense in estimating the size of the lexicon

in Arabic. However, it is not entirely clear yet how this Arabic word family might most

appropriately be constructed. But given the regularity and productivity of the rules for
morphemic derivation in Arabic it seems quite likely that the size of the lexicon may be
large compared to English when measured this way. The construction of the size test in

Arabic will have to accommodate this.

A second reason for the disparity in the historical estimates of vocabulary size in
English is what to count as knowing a word. One of the earliest researchers, Kirkpatrick
(1891) explains that in his estimate he counted words that he recognised and could
explain and give a definition of, words he just recognised even if he did not know their

meaning, and words he had never encountered before but thought he could work out a

meaning for from their etymology. He included no check on the accuracy of his
answers, but Milton and Treffers-Daller (2013) suggest that in the absence of this and
among native speakers, estimates might be inflated by as much as 20%. The most recent

assessments of vocabulary size (e.g. Golden et al. 1990; D’Anna et al. 1991) are
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consistent in requiring a more demanding criterion of knowledge than Kirkpatrick used,
and require that speakers should demonstrate not just recognition of form but also

knowledge of a meaning for that form.

To achieve this, tests can be delivered in multiple choice format (as in  Nation
and Beglar 2007) where the testees link a word to a correct definition from a choice of
four, or as a checklist test (as in Goulden et al. 1990) where testees mark the words they
know. Both formats are potentially susceptible to guesswork and in checklists test  this
can be controlled for in a number of ways. Goulden et al. add a requirement that a
definition should be produced as a check on knowledge. Some checklist tests aimed at
foreign language learners particularly include false words and the responses to these is
used to adjust the estimate (as in Meara and Milton 2003). Nation and Beglar’s multiple

choice VST does not adjust for guesswork, although there is evidence this does occur

(Gylistad, Vilkaite and Schmitt 2015), and argues that testees do not guess but can
activate subconscious elements of word knowledge. The result is that the multiple
choice format must include an element of over-estimation as is recognised by D’Anna et
al. in their estimates. Bearing this in mind, checklist tests which can test many items,
have a less complicated scoring system, a relatively short administration and scoring
time, and can include a systematic adjustment for guesswork appear the more effective
format. In this at least, the practices of testing in English can be transferred direct to
testing in Arabic. Checklist formats have been used to devise the Arabic test presented

here.

A final issue to resolve in creating a test which will usefully cast light on the
scale of vocabulary knowledge needed to speak Arabic is how such a test should be
constructed. Historically, and before the development of large corporaand frequency

lists, tests were based on dictionary sampling techniques. In these types of tests, a
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systematic selection of words (e.g. choosing the first word from every tenth page) from
a large dictionary was used. From the responses to these words, and using oftena rough

and ready calculation of the number of words per page, an estimate of the total number

of words a person knows can be made. However, this method has several problems
which can influence the accuracy of the estimates made. The main issue leading to
inconsistency in such estimates is that dictionaries of different sizes have been used (see
Goulden et al. 1990 for further review) and the scale of the estimate is dependent on the
size of the dictionary. There are also issues related to polysemy and the way this is
likely to influence the test sample. Words derived from dictionary sample, itis argued
(Anglin 1993), are likely to oversample the more frequent words which are likely to be
polysemous and have multiple entries in a dictionary. A sample which favours frequent

words, if this is not controlled, is likely to lead to over-estimation.

More recent estimates (e.g. Goulden et al. 1990; Nation and Beglar 2007) use
frequency information and make a principled sample of words across frequency bands.
The main part of Goulden et al.’s test, for example, samples 50 words across the most
frequent 25,000 words in Thorndike and Lorge’s (1944) frequency lists. The outcome is
an estimate of knowledge of the most frequent 25,000 words but they reflect that
knowledge beyond these frequency ranges is so slight that the 25,000 words test is
likely to be a good estimate of overall vocabulary size. Again, the lessons from test
construction in English can be carried over into Arabic tests and the test reported here is

based on frequency information.

The study

The purpose of this paper is twofold. Firstly, it is to explain how a test of vocabulary

size in Arabic has been constructed, and make this test available to people who could

use it. Secondly, it is to report scores from the test when it is applied to a range of native
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speakers. These scores ought to be useful to learners and teachers in setting benchmarks
for attainment if learners aspire to be communicative in Arabic. These results also have

the capacity to inform us whether the test appears to be valid and working reliably.

This double purpose can be refined into a number of more specific objectives:

(1) To describe the construction of Arabic vocabulary size test.
(2) To administer the test to a range of native speakers from 13 years-old
learners in intermediate school in Saudi Arabia, to Saudi Arabian

undergraduate and postgraduate students.

(3) To report the scores obtained on the Arabic vocabulary size test to provide
benchmarks for learners of Arabic as a foreign language.
(4) To check the test is performing reliably by calculating:

a. Cronbach’s Alpha scores between the parallel forms of the test, and
b. testing for internal consistency by calculating Cronbach’s Alpha scores

within one form of the test.
(5) To check the performance of the test appears valid which should display
a. discrimination of vocabulary size among the different age groups,

b. frequency profiles for learners’ vocabulary knowledge, and

c. asingle construct.

The test can be argued to have good validity if the results can show vocabulary
growth across levels. We should expect to see incremental growth of vocabulary over

the course of learning and as age increases. If the test is working properly then we
should also expect to see a frequency profile in the results (as demonstrated in  Milton
and Treffer-Daller 2013) where there is a tendency for learner to demonstrate greatest

knowledge in the most frequent lexical bands and less knowledge in the less  frequent

bands. If the test is testing lexical knowledge and nothing else, then we should expect
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factor analysis to reveal a single factor where results across the frequency bands are
compared. There is a possibility, because of the way words in Arabic are constructed

with extensive rule formation from a small number of base forms, that knowledge of the
less frequent ranges of words might be tapping into something like syntactic rather than

lexical knowledge and factor analysis will help examine this.

The source of test words in Arabic

To construct a vocabulary size test using frequency data and similar in construction to

the most recent tests in English (e.g. VST, Nation and Beglar 2007) a reliable source of

frequency data in Arabic must be used. The frequency lists must be derived froma well-
constructed corpus and must include a clear definition of its unit of cunt: how it is

defining a word in Arabic. Two sources were found which adhere to these requirements.
One is the frequency dictionary of Arabic core vocabulary for learners (Buckwalter and

Parkinson 2011), and the other is a web-based corpus of Arabic (Sharoff 2006).

Buckwalter and Parkinson’s dictionary of Arabic was developed using a corpus of

around 30 million tokens, and includes the most frequent 5,000 lemmas. Although this
dictionary can be a very useful source for the learners of Arabic, it includes words list
that is too small to fulfil the need to create a test to measure the vocabulary size of the
native speakers of Arabic, and potentially of Arabic second language learners too.
Therefore, the Arabic web-based corpus (Sharoff 2006) was used as the source of the

target words included in the Arabic-Lex.
This corpus includes around 180 million tokens from different domains,

including natural sciences, applied sciences, social sciences, politics and arts, and ought

to be representative of the words used in Arabic. From this corpus, a list of around

100,000 most frequent words, has been generated by Kilgariff et al. (2011), and is

electronically available. This list is thought to be large enough to performa systematic
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word sampling for the intended test. The words included in the frequency list were
clearly defined. The concept ‘lemma’ was used in the process of generating the list.

Lemma was defined, similar to English, to include a headword and its most frequent
inflection, where this process should not involve changing the part of speech from that
of the headword, but one or more clitics can be attached to the beginning and the end of

the headword (i.e., the conjunction letter wa ‘and’; the definite article al ‘the’) (Sawalha

and Atwell 2011).

The Arabic vocabulary size test

The test is designed to measure the written receptive vocabulary knowledge of  Arabic

speakers from the first 50, 1000-word frequency levels and is designed as a checklist
test. In the literature of vocabulary testing there is no agreement of the sampling rate
used to create vocabulary size tests. For example, Goulden et al. (1990) used the

sampling rate of 1:500 to test English native speakers. Nation and Beglar (2007), on the

other hand, used the sampling rate of 1:100 in the creation of the VST. According to

Gyllstad et al. (2015), a sampling rate of higher than 1:100 is probably needed in order
to better represent the underlying population of words in the corresponding frequency

bands in L2 tests. They are, however, referring to words in English and words in  Arabic
are rather different because it is such a highly inflected language. A sampling rate

greater than 1:100 seems likely to create a test that is too long to be practical; over 500
test items. Thus, for practical reasons, the sampling rate of the Arabic test was 1:500, as
in Goulden et al. (1990).

Implementing this sampling rate, a checklist test of Arabic was constructed

drawn from the first 50,000 items in Sharoff’s (2006) lemmatised frequency list and

comprises 120 test items. The test was divided into five equal 10,000-word frequency

bands, each included a sample of 20 words. The 20 words were a principled sample
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with two words selected from each 1000 frequency level. The test, further, included 20
pseudowords (non-words) which were intermixed in the test to adjust for guesswork
when calculating the final score as in Meara and Milton’s X-Lex (2003). The testees are
requested to make a decision whether they know each of these test words. They respond

Yes to words they do know and No to words they do not. The test was designed to take
no longer than 10-15 minutes to complete. This short duration encourages the

participants to respond to all items in the test without being influenced by the test
length. Two forms of the Arabic-Lex test, A and B, were created (copies of the test are

provided in appendices 1 and 2). In these two forms, the frequency bands were

organised from the most frequent band to the least frequent band (right to left).
In order to make a calculation out of 50,000 of the testee’s vocabulary size, each

Yes response to a real word in the test is given a score of 500 to form an unadjusted
vocabulary size score, and each false Yes response to a false word deducts 2,500 points

from the unadjusted score to give an adjusted vocabulary size score. This final,

adjusted, score is expected to represent a learner’s total vocabulary knowledge.

Methods

Participants

A total of 339 participants (185 male and 154 female), representing eight different
levels, took part in the study. Each level is a different age group, ranging from school
learners to university students. Information on the levels and groups is summarised in

Table 1.

<Table 1 about here>

The first, second and third groups (labelled as years 7, 8 and 9) comprise the

participants from the intermediate level in Saudi schools. The number of the participants
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in these age groups were 43, 42 and 37, respectively. The fourth, fifth and sixth groups
(labelled as years 10, 11 and 12) represent participants from the high school level. The

number of the participants in these age groups were 37, 47 and 48, respectively. The 53

participants in the seventh group were at the undergraduate level. Finally, the 32
participants in group eight were Arabic students from different Arab countries (Saudi
Arabia, Kuwait, Egypt, Sudan, Libya and Jordan) pursuing their MA and PhD degrees

at Swansea University.

Procedure

Form A of the test was administered to the 339 participants during the usual school and
university classes in pencil and paper format. Participants were given unique codes to

use instead of their real identity and were asked to note their age on the test forms. The
participants were told that there was no time limit to finish the test, although each form

of the test was expected to take approximately 10-15 minutes to complete. They were

also advised that the test includes non-words and false responses to these words are

penalised. Written instructions in Arabic were also provided on the test forms.

Test B was also administered to the 32 of the postgraduate students so that

parallel forms reliability testing could be carried out. The presence of the Postgraduate

students was solely to allow a parallel forms test of reliability to be carried out.

Results

Arabic vocabulary size scores

The mean vocabulary size scores for schoolchildren and undergraduate students are

summarised in Table 2.
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<Table 2 about here >

Reliability calculations

The scores from the parallel forms tests, and the two split-halves internal consistency

test conducted on test A, are summarised in Table 3.

<Table 3 about here>

The reliability of the Arabic-Lex test was tested by comparing the scores
obtained from the two parallel forms of the test, A and B. The results indicate a strong
and statistically significant correlation (r = .91, p <.001). The two forms of the test

produce mean scores that are very similar in size.

Internal consistency reliability was further investigated within test A. A  split-

halves method (e.g. Bachman 2004) was utilised. Thus, form A was divided into odds-
evens and top-bottom pairs. The results show high levels of correlations between odds-

evens (r = .89, p <.001) and top-bottom (r = .80, p < .001). The mean scores in these
two tests are, again, very similar.

The differences between mean scores were calculated for the three pairs and the

differences were not found significant (see Table 4).

<Table 4 about here>

The final reliability measure for the Arabic-Lex test was performing Cronbach’s
Alpha analysis. The result shows high reliability indices for all the test pairs (all were

above .80). The Cronbach’s Alpha for the parallel forms, odds-evens and top-bottom
halves are shown in Table 4. According to DeVellis (2003), the Alpha score is  very

good when it falls between .80 and .90 and excellent when it is above .90. These

findings provide support for the test’s reliability to estimates test-takers’  performances

in a consistent manner.
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Does the test distinguish test-takers’ vocabulary size at different age levels?

It is suggested that if the test is valid and performing well then vocabulary size should
increase with age. Table 2 shows the descriptive statistics for the performance of the
seven groups on the test and these indicate that the mean vocabulary sizes for each  of
the seven groups increase with age. There is incremental growth in the test-takers’

written receptive vocabulary knowledge, from lower age and level groups to higher

groups.
To examine the data more closely, a one-way ANOVA was performed to  assess
the differences between groups. The assumption that the higher groups would perform
better than the lower groups on the test was supported except that the variances among
the groups were unequal, Levene’s test (6, 300) = 26.834, p < .001; thus, the Welch and
Brown Forsythe tests were utilised. As both tests were statistically significant, only the
results of the Welch test are reported. The ANOVA was significant, F(6, 130.033) =
93.033, p <.001, and Dunnett’s T3 post-hoc indicated that all pairwise comparisons

were significant at p < .05, except between two groups (years 10 and 11), which did not

differ significantly. Thus, it may be concluded that the test is capable of distinguishing

the vocabulary sizes of test-takers of different ages.

Does the test produce the expected frequency profiles?

In the development of vocabulary size tests, it is generally assumed that items  at
successively decreasing frequency levels will form a continuum (e.g. Beglar 2010;
Milton 2009, Read 2000). Thus, the assumption for the item hierarchies is that higher-
frequency words will be learned than lower-frequency words and that scores  will
diminish as frequency diminishes. This forms the frequency profile described in L2

language learners by Meara (1992) and among L1 speakers by Milton and  Treffers-
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Daller (2013). The frequency profile is observable at each level examined and this
information is summarised in Figure 1. The frequency profile moves upwards,

indicating more knowledge in each of the frequency bands, with each successive year of

age.

<Figure 1 about here>
A Freidman analysis confirms that the observable trend in the summary data

reflects the trends that can be seen in the individual pieces of data (Xz =1019.45,p <
.001). Mean rank scores for each frequency band are presented in Table 5. This result,
generally, suggests that the test is sensitive in demonstrating the vocabulary knowledge

profiles of test-takers, based on word frequency difficulty order.

<Table 5 about here>

Does the test measure a single construct?

Construct validity is concerned with the dimensionality of the measured construct
(Messick 1989). The purpose of a vocabulary size test is to measure vocabulary and not
other qualities of language knowledge and performance. It was thought that, potentially,
two dimensions of knowledge, lexical and syntactic, might be visible in the results
because of the elaborate rule or pattern-based word formation processes that Arabic

displays. It was thought that if these two factors were at play then the syntactic

knowledge would be observable in the less frequent bands when the results are  analysed

using a Principle Axis Factoring (PAF).
The appropriateness of the data for factor analysis was assessed prior to

performing PAF. An examination of the correlation matrix specified the presence of
minimum coefficients of .55 and above. The Kaiser-Meyer-Oklin (KMO) measure of

sampling adequacy value was .86, which is above the recommended value of .6 (Pallant
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2007). Additionally, Bartlett’s Test of Sphericity was statistically significant (p < .001).
Thus, the factorability of the correlation matrix is supported by these indices.

The PAF analysis indicates that there is only one eigenvalue greater than 1,
which explained some 78.53 percent of the total variance, and this suggests that the test
is measuring only one factor which, in line with other tests of this type, is believed to  be
passive receptive vocabulary size in Arabic. The factor loadings and Scree plot
summarising this analysis are shown in Table 6 and Figure 2, respectively. The Scree
plot clearly shows that there is a sharp drop between the first and the other four factors,
which with the amount of variance explained by the first factor provide evidence of a
single construct underlying the test. The PAF extraction method of only one factor also
reveals that all items show a high level of loading on the factor. The results show that

all factor loadings were greater than .7, which is above the minimum baseline loading
proposed by Brown (2006), suggesting that only one factor underlies the scores and that

the uniformity of loadings on this factor is high.

<Table 6 about here>

<Figure 2 about here>

Discussion

Native Arabic speaker’s vocabulary size scores

A vocabulary size test, which works well and for which there are normalised scores for
attainment, ought to be pedagogically useful. This information can be used to set and
monitor progress towards learning goals in a crucial area of language knowledge. It can
and should also provide essential information to syllabus and course book writers in

helping to define the content of these materials, and help identify where such materials

may be deficient (e.g. Alsaif and Milton 2012).
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In terms of goal setting, the results for the undergraduate students can be said to
set a target for learners who aspire to have the lexical resource available to native

speakers. Learners of who aspire to higher study through a foreign language, as

indicated in Golden et al. (1990), will probably want and need a vocabulary something
like a native speaker’s in scale. As measured by the Arabic-Lex test in this study, it
appears that learners with this aspiration would need something like 25,000 Arabic
words. The figures for the ages below 20 suggest the degree of competence which
learners might have attained when they hit other lexical milestones. Knowledge of
10,000 Arabic words suggests learners would have the vocabulary knowledge, and
maybe the language competence, of a child of about 13 years old. Knowledge of 20,000

words suggests a learner would have the knowledge of a 17 or 18 year-old.
These numbers suggest that Arabic is rather different from English both in  the
volumes of vocabulary which adult native speakers acquire, and in the pattern of growth

which emerges as these numbers are reached.

The numbers need to be treated with caution, of course, because Arabic and
English are different languages with different construction of words. However, the
count used in Arabic-Lex works on a unit of count that is very similar to English and
other European language and gives very similar coverage figures (Masrai and Milton
2016). Nonetheless, it is notable that a twenty year-old speaking Arabic appears to have
a lexicon which may be double the size of a twenty year-old speaking English. Milton

and Treffers-Daller estimate undergraduate English speakers to know about 10,000 to

11,000 English words on average. D’Anna et al. (1991) estimate 14,000 to 16,000
words among their undergraduates. This ought to have significant learning implications
since it implies that learning Arabic as a foreign language is a much bigger task than

learning English as a foreign language. Lexicons of this scale are thought to challenge
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our understanding of how these volumes of learning can be explained (e.g. Milton and
Treffers-Daller 2013). This need not be the case with Arabic and the pattern of growth

suggests why this might be the case.

Learners of English appear to learn 600 to 700 words a year during school
education (e.g. Anglin, 1993; Biemiller and Slonim 2001;) and this slows to about 500
words a year by the time speakers are at university. After university the lexicon may
stabilise or grow more modestly at 100 to 200 words per year (Wilson et al.
forthcoming). It is thought the lexicon develops in relation to Zipf effects. There isa
tendency for learners to learn the most frequent words first and these words contribute
most to coverage. The more of these words that are attained, therefore, and the maore
coverage of normal language that they provide, the harder it is to encounter and learn

the remaining, less frequent, words. Lexical growth will tail off with age as a

consequence. In adolescence, learners of English are known to acquire the less  frequent
morphological derivations (Milton 2009) but, crucially, because these tend to  be
infrequent and irregular, these are learned as separate and less frequent items  within the
lexicon and are counted as separate word forms. The task at this age in  English,
therefore, is to carry on learning more and more, progressively less frequent, word

forms.
Among the Arabic learners in this study a different process is suggested. Arabic
learners up to the age of about 12 or 13 appear to learn words at about the same rate of

English learners at this age; about 600 to 700 words a year. After this point, far from

diminishing, the rate of lexical growth increases to something like 2,500 words a year at
university. Our best explanation for this lies in the way Arabic has a smaller resource of
base words than English and we suspect that learners of both languages, up to about

adolescence, are engaged in learning these base words. In adolescence, once a basis of
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word forms is known, Arabic speakers can also turn their attention to the acquisition of
morphological derivations but the effect of this learning is quite different. In  Arabic

these are far more regular and frequent than in English and by learninga comparatively

small number of derivational rules a whole class of new words can be generated more
widely across the lexicon (Atwell 2008; Bar and Dershowitz 2012; Habash 2010).
Learning new words this way leads to exponential rather than incremental growth. This
means, in effect, more words are added to the lexicon and this might explain the
increasing rate of lexical growth.

This interpretation suggests that the size of the lexicon need not be a barrier to
learning Arabic as a foreign language, rather there are different pedagogical issuesto be

addressed in teaching so learners can acquire these highly productive word formation

processes in addition to the base forms that are needed for communication. Teaching

word formation rules is advocated in English (e.g. Bauer and Nation 1993; Coxhead
2000) although it is not clear it is really useful given the way words in English  seem to
be acquired. In our interpretation of the acquisition of Arabic, however, teaching and
learning these word formation processes would appear indispensable. It is the word
formation and the regularity of derivation which, to a large degree, explains and justifies
the high vocabulary size scores of Arabic native speakers, particularly undergraduate
students. There is some evidence (Marslen-Wilson 1997) that Arabic speakers process
derivational morphemes in the same way it handles inflections and that the lemmatised

system used here, appropriate to European languages, may not be so useful in  Arabic.

While this suggests that the estimates of Arabic speakers’ mental lexicon size provided
using the Arabic-Lex test are reasonable figures, it also suggests that reconsidering the
unit of count might be useful and it draws attention to how little we understand about

the storage, retrieval and processing of words in the Arabic mental lexicon. A version of
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Arabic-Lex constructed using a bigger, Arabic, lemma and including the derivational
affixes which are currently excluded, might give a different insight into the way a

lexicon is acquired in Arabic.

Test validity and reliability

These conclusions, and the usefulness of the test to others, depend on being able to
argue that the tests demonstrated are working properly and are reliable and valid. It is
possible to make a good case that the tests are working well although, because these are

first steps in the process of vocabulary testing in Arabic and systematically investigating
the way the Arabic mental lexicon works, there are issues which are raised and further

questions to be addressed.
Arabic-Lex appears to be a very reliable test. Parallel forms of the test, and the
odds and evens internal consistency measure, both produce excellent Alpha scores. The

top and bottom half measure is slightly lower, probably explained by the way the

bottom half of the test is qualitatively different from the top half in that the items are

less frequent and less likely to be known, but at 0.89 the Alpha score is still very, very
good. The excellent correlation and Alpha scores for the two parallel forms of the test
has important pedagogical implications since this suggests that, provided the right
principles are applied, it is easy to generate multiple forms of the test which will  behave
equivalently. In addition to be reliable, the test has proved itself to be, as Mochida and
Harrington (2006) contend, time- and resource-efficient. The test is potentially very

useful, therefore, in both formal and informal testing.

As far as we can tell Arabic-Lex also appears valid and appears to be testing

what it should be testing. The test results display a frequency effect with the more

frequent vocabulary tending to be better known than the less frequent vocabulary and

this is in line with our understanding of the way word frequency and learning interact

Page 20 of 35
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(e.g. Milton 2009; Nation 2001; Palmer 1917). Arabic-Lex is also able to discriminate
between speakers of different age, and therefore we would argue, different ability

groups. The cline of scores from youngest to oldest fit with our understanding of

vocabulary growth, that it will increase with age up to adulthood. While the statistics
support this conclusion it must be borne in mind that there is considerable individual
variation and overlap between the age groups. However, variation among individuals is
probably one trait of vocabulary measures (Milton 2009).

The results of factor analysis and an examination of the scree plot support the
idea that a single primary construct underlies the test, accounting for about 79% of the
total variance. All the five frequency levels had a high loading on this factor. Since the
test items are focused on vocabulary assessment, it could be concluded that the single

underlying construct is written receptive vocabulary knowledge. In a test designed to

assess vocabulary size and no other factors, this is as it should be. However, we have
argued that the growth of the lexicon beyond about 10,000 words in Arabic is
syntactically driven, that the lexicon grows through the application of rules rather than
the incremental learning of lexical items. Our factor analysis has not picked this out and
we have no clear understanding why this might be the case. Perhaps we are  seeing some
evidence here of the minimalist hypothesis (McKoon and Ratcliff 1992) that lexical size
drives other aspects of language such as syntax, in which case we might expect lexical
size and syntactic knowledge development to be collinear. This result may reflect also

that we have not yet arrived at a unit of count in Arabic, a definition of the word, which

might permit for this kind of insight to be gained.

Conclusions and suggestions for future research

This study has presented figures for the size of the Arabic native speaker’s lexicon and

these ought to be pedagogically useful. The figure of 25,000 words sets a standard  for
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learners to achieve if they aspire to become native like. It is a figure that should
concentrate the minds of course book and materials creators who will want to  develop a
strategy for the presentation of these words so learners can make progress. The Arabic-
Lex test presented in this paper fills a gap in the field of vocabulary testing by providing
a systematic measure of the written receptive vocabulary knowledge of Arabic speakers
and learners which appears both reliable and valid. Future research may usefully
consider using the Arabic-Lex test with university students to examine whether it is
capable of predicting students’ academic success and whether the test scores  will
correlate with their achievements.

The test has also suggested other insights into the learning process of Arabic. It
is suggested that a lexicon of 25,000 words is probably driven, in its later stages, by the
application of word formation rules in adolescence leading to exponential rather than
incremental growth. The Arabic lexicon appears large compared to English and
achieving this size appears best explained by these processes rather than by the
incremental acquisition of words as it is understood in English. The teaching of these
word formation rules to learners of Arabic as a foreign language would appear
indispensable to the acquisition of a large Arabic lexicon. Further research into  when
these rules are learned and how they might best be taught to foreign language learners
of Arabic should usefully be pursued.

Arabic-Lex has allowed some insight to be gained, therefore, into the way a
lexicon in Arabic appears to be acquired. However, much depends on the way the word
in Arabic has been defined for purposes of counting and in this paper we have used a
definition of word which fits well with counts made in European languages. While this
approach has produced a test which is clearly workable and informative, it is not at all

clear that this is the best or most appropriate way to handle details of the lexicon in


http://mc.manuscriptcentral.com/rllj
mailto:N.Pachler@ioe.ac.uk

Page 23 of 35

OO0 NO UOTh WNEF

Language Learning Journal

Arabic. Much of the work which now exists in English, for example on the frequency
and regularity of derivational affixes and the way words are stored and processed in the

lexicon, still remains to be done in Arabic. Our approaches to testing the lexicon are
likely to change in the light of this research and different testing approaches, using

different definitions of the word, seem likely to refine our understanding of the learning

and teaching process for words in  Arabic.
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Appendix 1. Arabic-Lex A — student version
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Appendix 2. Arabic-Lex B — student version
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Appendix 3. Arabic-Lex A — teacher’s version highlighting non-words
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Appendix 4. Arabic-Lex B — teacher’s version highlighting non-words
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Table 1. Study participants

Group Level

Intermediate school

Intermediate school

Intermediate school
High school
High school
High school

Undergraduate

Postgraduate

0 ~NOoO Ok WN P

Year

7
8
9
10
11
12
uG
PG

N

43
42
37
37
47
48
53
32

Mean age

13
14
15
16
17
18
20
31

Table 2. Descriptive statistics for schoolchildren and undergraduate students

Year Mean N SD Min Max SE
7 9337.21 43 2229.99 5000 12500 340.07
8 11226.19 42 1715.07 8500 15000 264.64
9 13891.89 37 3186.63 7000 19000 523.88
10 16135.14 37 2807.84 11000 23000 461.60
11 17425.53 47 6047.79 10000 29500 882.16
12 21531.25 48 5987.93 14000 31500 864.28
UG 26490.57 53 6334.04 16500 39500 870.04
Table 3. Paired sample statistics of the Arabic-Lex test scores
Mean N SD SE
Pair1 Form A 46187.50 32 3049.99 539.17
Form B 45906.25 32 2985.01 527.68
Pair2 A Odds 23218.75 32 1453.24 256.89
A Evens 23390.63 32 1574.67 278.36
Pair 3 A Top-half 23546.88 32 1509.96 266.92
A Bottom-half 23328.13 32 1365.59 241.39
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Table 4. Paired sample test (t-scores) comparing the mean scores difference of parallel
forms, odds-evens, and top-bottom halves

Cronbach’s Alpha t df p

Pairl Test A-B .95 1.235 31 0.226
10 Pair2  Odds-Evens 94 -1.407 31 0.169
12 Pair3  Top-Bottom .89 1.352 31 0.186

14 Table 5. Mean ranks for hierarchy bands

16 Frequency bands Mean Ranks
17 Band 1 490

Band 2 3.68

20 Band 3 3.11
21 Band 4 2.06

22 Band 5 1.25

25 Table 6. Factor loadings

26 Variable Level 3 Level 4 Level 2 Level 5 Level 1
28 Factor loading 947 .926 9 .885 761

Note: Level = frequency level.
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Figure 1. Frequency profiles for school-aged learners and undergraduate students
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Figure 2. The scree plot
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