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Abstract

SEWCILV oISl Given the importance of the English language for medical students, this study
investigated the lexical characteristics in the English language references and tests of the Comprehensive
Examination of Basic Medical Sciences (CEBMS) in Iran.

WEVCTEISET MY llaloJel M After the texts of the references were collected and their words were classified, the final
texts were analyzed for lexical coverage, vocabulary size and vocabulary level. The lexical coverage of five
CEBMS English language tests in the references was also surveyed.

Surveying 89,021 tokens (running words) consisting of 9,683 word types and 5,938 word families
showed the lexical coverage of 6.27% for Coxhead's word list and 6.11% for Hsu's word list in the English
language references of the CEBMS. The vocabulary in none of the five CEBMS English language tests had the
98% lexical coverage in the references. The vocabulary size in the five references included 5,938 word families,
which was much lower than the threshold of at least 8,000 word families. Also, the vocabulary level of the five
references was at Level 14.

Considering the results of this study, it seems that the English language references of the CEBMS do
not satisfy medical students' needs including passing the English language test of the CEBMS and comprehending
medical texts in English. Therefore, it is recommended that more English language references with higher lexical
characteristics should be introduced by the Iranian Ministry of Health or at least by the relevant instructor.

Copyright © 2019, This is an original open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0
International License which permit copy and redistribution of the material just in noncommercial usages with proper citation

Introduction

Although medical students do not often have

Sciences (hereafter CEBMS) in Iran is the English
language, whose new references for Specialized

positive attitudes towards the courses of basic medical
sciences (1), these courses are of great importance.
Research has shown that there is a very important
relationship between the concepts of basic medical
sciences and clinical methods (2), these concepts are
critical in adopting appropriate clinical
decisions (3), ignoring them in medicine will result
in disastrous effects (4), and the acceptance or rejection
of doctors in different tests depends, to a great
degree, on the assessment of their basic science
knowledge (5).

Given the importance of basic medical sciences (2,
3, 4, 5), a comprehensive test of basic medical sciences
is administered at the end of the first stage of medical
education in Iran to assess medical students’
knowledge (6). One of the subjects assessed in the
Comprehensive Examination of Basic Medical

English for Medicine 1 (SEM 1) and SEM 2 were
introduced to medical universities in a circular by the
Iranian Ministry of Health in 2013, and the scores of
the exams on these references of the CEBMS have
been applied from March 2014 (7) (Table 1).

The English language plays an important role for
non-native medical students because they are expected
to be able to read specialized medical texts written in
English as the first and most important educational
resources and materials for medical students (8). Also,
in recent years, the modern medical education has
emphasized evidence-based medicine, and this has
highlighted reading research articles (9). In fact, in
high levels, the primary goal of teaching English to
students of medical sciences is to help them to read and
then to write scientific articles (10).
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Table 1: The English language references of the CEBMS

Title Course

Book 1 Fitzgerald P, McCullagh M, Wright R. English _for.Medlcme in Higher Education Studies. UK: Garnet SEM* 1
Publishing; 2010.

Book 2 Glendinning EH, Howard R. Professional English in Use: Medicine. Cambridge, UK: Cambridge University SEM 1

Press; 2007
Book 3 Voughan ]. Medical English. Oxford, UK: Oxford University Press; 1989. SEM 2
Tahririan MH, Ameri-Golestan A, Tahririan MA. English for the Students of Medicine. Tehran: SAMT

Book 4 o SEM 2

Publication; 2011.
Cohen BJ. DePetris A. Medical Terminology: An Illustrated Guide. 7th Ed. Philadelphia: Wolters Kluwer; SEM 1 and
Book 5 2015 SEM 2

* Specialized English for Medicine

Learning a language is mainly dependent on
learning its vocabulary (11, 12) because the first thing
needed to understand texts in that language is the
knowledge about its vocabulary (11, 13). However,
teachers of specialized English courses often do not
know what vocabulary their students have to learn (14,
15). In fact, the vocabulary that learners of specialized
English courses really need has to be provided (16).

Numerous studies have been conducted on the
English language vocabulary, and various word lists
have been introduced. One of these word lists was
introduced by Coxhead in 2000 as the Academic Word
List (AWL). The word list consisted of 570 word
families and covered nearly 10% of the words in
academic texts (17). Research papers relevant to word
lists have mostly referred to the AWL (7), and this list
is probably the most impressive word list of the
English language (15).

Some studies have been so far conducted on the
words in medical texts by Chen and Ge (18), Wang et
al. (19), and Hsu (8). By surveying 155 medical
textbooks with around 15 million tokens (running
words), Hsu introduced her list as the Medical
Academic Word List (MAWL) consisting of 595 word
families with more than 10% coverage in the medical
textbooks (8). It seems that Hsu (8) has performed, so
far, the most comprehensive research on English
vocabulary in medical texts.

Given the importance of basic medical sciences (2,
3, 4, 5),the importance of English for medical
students (8, 9, 10), and the importance of vocabulary in
learning a language (11, 12, 13, 16) including English,
this study investigated the vocabulary in the English
language references of the CEBMS in Iran (7) (Table
1) and analyzed the vocabulary with three criteria of
lexical coverage, vocabulary size and vocabulary level.
As noted above, learners of specialized English courses
have to be provided with the words they need (16).
Therefore, this study surveyed whether the English
language references of the CEBMS (7) (Table 1) would

provide medical students with the required vocabulary
or not. The results can provide an overview of the
efficacy of the new references - either separately or as a
whole - and canpresent first-hand and useful
information for the relevant decision-makers in the
Iranian Ministry of Health to make necessary decisions
on preserving, enhancing, replacing or changing the
order of teaching the references.

One of the issues studied in lexical coverage was
the lexical coverage of the English language tests of the
CEBMS in the English language references of the
CEBMS. The results of this issue can provide useful
information for medical students and the designers of
the tests. In fact, the results can determine whether the
vocabulary used in the tests are in or beyond the scope
of the vocabulary in the references.

So far, no research has been conducted on the new
English language references of the CEBMS (7) (Table
1) and their efficacy, and also on the lexical coverage
of the English language tests of the CEBMS in the
references. Therefore, conducting this
study is necessary and the results can be useful both for
educational authorities of the Iranian Ministry of
Health and medical students.

Materials and Methods

This descriptive study was conducted on the new
English language references of the CEBMS in Iran
(7) (Table 1) in 2017. It should be noted thatin
addition to the references in Table 1, the book English
in Medicine has also been introduced as a reference.
According to the circular by the Iranian Ministry of
Health (7) (Table 1), this book had been prepared from
the texts of Book 3 of the table (Medical English) by
adding additional exercises for each text by the
instructors of the English Language Department of
Shiraz University of Medical Sciences. Therefore,
since the texts of both books are the same, the results
for Medical English can be generalizable for English in
Medicine. AIl the words in the main and
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complementary texts of the five references in Table 1
were analyzed. For Book 5 (Medical Terminology),
only the case studies were analyzed in accordance with
the circular (7) (Table 1). Only the exercises were
removed from the texts of the references. The reason
was that the exercises of language passages reflect the
vocabulary used in the original texts, and ifthe
exercises were not removed, they would increase the
frequency of some words falsely. The census sampling
method was used in this study.

First, the main and complementary texts of the five
books (Table 1) were converted into digital text
formats through scanning or typing, and appropriate
corrections were made in the file of each book based on
the  requirements of the software.  Then,
the typographical errors were corrected in each file
using Microsoft Word. The texts of each book were
collected in one file saved with the name of the book.
The files of the five books were analyzed using
the RANGE, which is a free software (20). This
software has 29 word lists, and its first 25 lists include
the 25,000 most frequently used word families of
English known as the lists of the BNC/COCA, which
have been prepared based on two corpora (collections
of texts) of British and American English, namely the
British  National Corpus and the Corpus of
Contemporary American English (21). After the files
were run through the software, the frequency of all the
tokens (running words) or word families in the files
were calculated. A number of 892 word types
consisting of 1,348 tokens (1.51% of all the tokens)
were not in any of the 29 lists and needed to be
classified. In the next step, these tokens were classified
in five separate files including new word families,
proper names, compound words, abbreviations, and
letter-number combinations. After the tokens were
classified and the files runnable by the software were
created for the unrecognized tokens, all the corrected
files for the five books consisting of 89,021 tokens
(running words) were analyzed using the software
through investigating three lexical characteristics,
which consist of lexical coverage, vocabulary size and
vocabulary level.

To study lexical coverage, the lexical coverage of
Coxhead’s Academic Word List (AWL) (17), Hsu’s
Medical Academic Word List (MAWL) (8), and the
English language tests of the CEBMS in the English
language references of the CEBMS was determined.
To do this, first the 570 word families of Coxhead’s
AWL (17) including 3,107 word types, and 588
word families of Hsu’s MAWL (8) including 2,464
word types were classified based on the requirements
of the software. Seven word families in Hsu’s MAWL
(8) were removed due do their overlapping with other

word families, and the number of the word families
reduced from 595 to 588. Afterwards, the final
corrected files for the five books were analyzed using
the software through the classified word families of
these two word lists to determine their coverage in the
five English language references. The results were
compared with the approximately 10% coverage
reported for the two word lists (8, 17).

To study the lexical coverage of the tests, five
English language tests of the CEBMS from March
2014 to March 2016 were prepared and converted into
digital text formats through scanning and typing in the
same way as explained for the five books. Then, the
words in each test were classified and a word list
runnable by the software was prepared for each test.
Next, the coverage of each of the English language
tests in the English language references of the CEBMS
was determined, and the coverage was compared with
the 98% lexical coverage, as the ideal coverage that is
needed to comprehend texts with no help from other
resources (22).

To study vocabulary size, the final corrected files of
the five books were analyzed using the
software RANGE (20) through the 34 word lists,
namely the 29 word lists in the software as well as the
five word lists prepared in the present study, to
determine the frequency of all the tokens and word
families in the files. The total of the word families in
the English language references of the CEBMS was
compared with the criterion of 8,000-9,000 word
families required to comprehend English texts with no
need to any help from external resources such as a
dictionary (23).

To study vocabulary level, the final corrected files
of the five books consisting of 89,021 tokens (running
words) were analyzed using the twenty-five 1,000
word-family lists of the software to determine the
coverage of each 1,000 word-family list. Then, the
number of 1,000 word-family levels was counted to
reach 95% coverage of the vocabulary in the five
books, which is the least coverage that is needed to
comprehend texts with no help from other external
resources (22). The last level at which the coverage
reached or exceeded 95% was considered as the
vocabulary level for each book.

In the present study, a “word family” refers to a
basic word along with all its inflected forms and
derivations according to Level 6 of the scale provided
by Bauer and Nation (24). For example, the basic word
of agree and all its inflected forms and derivations
including agreeable, agreeably, agreed, agreeing,
agreement, agreements, and agrees form one “word
family” with 8 “word types”. If, for example, all these
8 word types appear 50 times in a text, there will be
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one “word family” for the basic word of agree, with 8 vocabulary level. The results of lexical coverage of the
“word types”, and 50 “tokens” or “running words”. references showed that 491 of the 570 word families of
Results Coxhead’s AWL (17) with a 6.27% coverage, and 530
This descriptive study was conducted on the of the 588 word families of Hsu’s MAWL (8) with a
English language references of the CEBMS (7) (Table 6.11% coverage appeared in the references(Table 2).

1) to investigate lexical coverage, vocabulary size and

Table 2: Coverage of Coxhead’s AWL and Hsu’s MAWL in the English language references of the CEBMS

Number of word

Word lists Number of tokens (percentage) types (percentage) Number of word families

Coxhead’s AWL 5.581 (6.27) 1.185 (12.24) 491

Hsu’s MAWL 5.436 (6.11) 1.024 (10.58) 530

The analysis of lexical coverage of the five English references. The five tests combined had a coverage of
language tests from March 2014 to March 2016 in the 83.34% in the five references. In addition, Book 2 had
English language references showed that the test of the highest (63.34%), and Book 1 the lowest (40.68%)
March 2016 had the highest (91.63%), and the test of lexical coverage of the words in the tests (Table 3).

March 2014 the lowest (79.84%) coverage in the

Table 3: Coverage of the English language tests in the English language references of the CEBMS

Test Book 1 Book 2 Book 3 Book 4 Book 5 Total of the books
(Number of words)

March 2014 *53.35% 64.03% 69.16% 59.28% 54.54% 79.84%
(253) **135 162 175 150 138 202
September 2014 51.29% 71.98% 70.68% 61.20% 62.50% 87.06%
(232) 119 167 164 142 145 202
March 2015 54.58% 74.80% 72.51% 62.21% 64.50% 87.40%
(262) 143 196 190 163 169 229
September 2015 49.06% 68.91% 73.40% 61.04% 61.04% 86.89%
(267) 131 184 196 163 163 232
March 2016 45.64% 73.51% 66.20% 60.62% 70.38% 91.63%
(287) 131 211 190 174 202 263
Total of the tests 40.68% 63.34% 63.15% 51.42% 54.08% 83.34%
(1,015) 413 643 641 522 549 846

" Percentage of common words; ™ Number of common words

The analysis of vocabulary size of the references Book 3 had the highest (27,789 tokens, 3,391 word
using the 34 word lists showed that the five references families), and Book 1 the lowest (8,099 tokens, 1,394
consisted of 89,021 tokens (running words) including word families) vocabulary size (Table 4).

9,683 word types and 5,938 word families. Moreover,

Table 4: Vocabulary size of the English language references of the CEBMS

Book Number of Number of word Number of word families
tokens (percentage) types (percentage)

Book 1 8.099 1.988 1.394

Book 2 21.515 3.920 2.645

Book 3 27.789 5.032 3.391

Book 4 14.135 2.777 1.886

Book 5 17.483 3.533 2.683

Total of the books 89.021 9.683 5.938

The analysis of vocabulary level using the twenty- Book 2 at Level 10, Book 3 at Level 11, and Book 4 at
five 1,000 word-family lists of the software showed Level 8 fulfilled the least coverage of 95%. However,
that Book 1 at Level 5 (at the 5th 1,000 word families), Book 5 did not fulfil the least coverage of 95% even at
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Level 25, and the words of this book in the twenty-five
1,000 word lists covered 92.43% of all the words in the
book. Therefore, Book 1 had the lowest vocabulary
level (Level 5) showing the lowest vocabulary

dispersion over the word lists, and Book 5 had the
highest level (more than Level 25) showing the highest
vocabulary dispersion. The five books combined fulfilled
the least coverage of 95% at Level 14 (Table 5).

Table 5: Vocabulary level of the English language references of the CEBMS

Word lists* Book 1 Book 2 Book 3 Book 4 Book 5 Total of the books

1-1st 1,000 WFs** 69.63 70.17 66.98 64.31 63.74 66.93
2 -2nd 1,000 WFs 14.04 11.59 11.42 12.10 9.54 11.44
3-3rd 1,000 WFs 9.19 6.06 7.68 11.02 5.90 7.61

4 - 4th 1,000 WFs 1.65 2.56 2.76 3.52 3.05 2.79
5-5th 1,000 WFs 0.53 1.52 1.72 1.92 2.21 1.69

6 - 6th 1,000 WFs 0.78 1.00 1.20 0.98 1.33 1.10

7 - 7th 1,000 WFs 0.21 0.873 0.85 0.86 1.08 0.83

8 - 8th 1,000 WFs 0.16 0.58 0.81 0.36 0.89 0.64

9 -9th 1,000 WFs 0.36 0.33 0.62 0.44 0.69 051
10 - 10th 1,000 WFs 0.30 0.41 0.57 0.40 0.37 0.44
11-11th 1,000 WFs 0.19 0.33 0.39 0.20 0.55 0.36
12 -12th 1,000 WFs 0.10 0.29 0.42 0.25 0.45 0.34
13 -13th 1,000 WFs 0.10 0.29 0.18 0.26 0.37 0.25
14 - 14th 1,000 WFs 0.00 0.21 0.25 0.14 0.41 0.23
15-15th 1,000 WFs 0.02 0.11 0.19 0.25 0.22 0.17
16 - 16th 1,000 WFs 0.04 0.15 0.26 0.20 0.33 0.21
17 - 17th 1,000 WFs 0.04 0.11 0.15 0.10 0.23 0.14
18 - 18th 1,000 WFs 0.04 0.09 0.16 0.11 0.32 0.16
19 - 19th 1,000 WFs 0.04 0.01 0.10 0.03 0.11 0.07
20 - 20th 1,000 WFs 0.01 0.10 0.13 0.12 0.13 0.11
21-21st 1,000 WFs 0.00 0.08 0.07 0.02 0.21 0.09
22 -22nd 1,000 WFs 0.04 0.05 0.11 0.03 0.16 0.08
23 -23rd 1,000 WFs 0.02 0.01 0.02 0.00 0.05 0.02
24 - 24th 1,000 WFs 0.00 0.01 0.03 0.02 0.04 0.02
25-25th 1,000 WFs 0.01 0.02 0.04 0.00 0.05%** 0.03
26 - New word families 0.20 0.55 0.96 0.81 2.02 0.98
27 - New proper names 0.33 0.08 0.22 0.16 0.29 0.20
28 - New compound words 0.00 0.03 0.01 0.01 0.01 0.01
29 - New abbreviations 0.16 0.33 0.06 0.16 0.53 0.24
30 - Letters-number 0.05 0.04 0.03 0.08 0.09 0.05

combinations

31 - Proper names 0.90 0.75 0.93 0.47 0.68 0.76
32 - Marginal words 0.30 0.45 0.37 0.13 3.01 0.86
33 - Compound words 0.31 0.39 0.21 0.18 029 0.27
34 - Abbreviations 0.27 0.43 0.11 0.36 0.64 0.35
Out of the lists 0.00 0.00 0.00 0.00 0.00 0.00

Level 5 10 11 8 »25 14

* The 26th to 30th word lists were prepared in this study, and the others belonged to the software; **Word families; *** The total equals 92.43%.

Discussion

This study was conducted on the English language
references of the CEBMS (7) (Table 1). The final
corrected texts of the five references were analyzed for
lexical coverage, vocabulary size and vocabulary level
using the RANGE software (20).

The results showed that 491 of the
570 word families of Coxhead’s AWL (17), as the
most impressive word list of the English language (15),
appeared in the references with a 6.27% coverage
(Table 2). This coverage (6.27%) is not considered as
appropriate compared to the 10.0% coverage reported
for the list in academic texts (17), its 10.07% coverage

in medical research articles (18), 11.75% coverage in
research papers in high impact factor English journals
in the field of nursing (25), 11.17% in applied
linguistics research papers (26), 9.60% coverage in
chemistry research articles (27), and even 14.0%
coverage in social science research articles (28).
Moreover, a considerable number of the words of this
list (79 word families) did not appear in the five
references even once. This result is indicative of the
relatively low number of the total words in the
references, meaning that the five references do not
have enough texts to introduce all or most of the
frequent academic words (17). Also, this result reveals
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the low vocabulary level of the five references so that
they contain more general words than academic words.

The results also showed that 530 of the 588
word families of Hsu’s MAWL (8) appeared in the
references with a 6.11% coverage (Table 2). This
coverage (6.11%) is not appropriate compared to the
10.72% coverage reported for the list in medical
academic texts (8). Moreover, a considerable humber
of the words of this list (58 word families) did not
appear in the five references even once, showing the
relatively low number of the total words and the low
vocabulary level of the references.

The test of March 2016 had the highest (91.63%)
and the test of March 2014 the lowest (79.84%) lexical
coverage in the five references. The five tests
combined had a coverage of 83.34% in the references
(Table 3). This means that the 98% coverage, as the
ideal coverage for optimal comprehension (22), was
not fulfilled for the five tests separately or as a whole,
regardless of the year of the tests. In other words,
medical students in Iran have to expect to encounter
new words (16% of all the words) in the English
language tests of the CEBMS even if they master all
the words in the five references introduced by the
Iranian Ministry of Health (7). It means that mastering
all the words in the references does not guarantee the
complete success of Iranian medical students in the
English language tests of the CEBMS.

Regarding the vocabulary size of the five
references, the results showed that the references
consisted of 89,021 tokens (running words) including
9,683 word types and 5,938 word families. Moreover,
Book 3 had the highest (27,789 tokens, 3,391 word
families) while Book 1 had the lowest (8,099 tokens,
1,394 word families) vocabulary size (Table 4). This
number of word families is much lower than the
criterion of 8,000-9,000 word families required for the
optimal comprehension of English texts (23). In other
words, learning only the words of the five English
language references of the CEBMS does not satisfy the
needs of medical students in Iran and does not make
them independent in comprehending texts without any
help from external resources, and these students need
to learn much more vocabulary to comprehend medical
texts completely.

The analysis of the vocabulary level of the five
references showed that Book 1 fulfilled the least
coverage of 95% at Level 5, Book 2 at Level 10, Book
3 at Level 11 and Book 4 at Level 8. However, Book 5
did not fulfil the least coverage of 95% even at Level
25. Therefore, Book 1 had the lowest vocabulary level
(Level 5) and Book 5 had the highest level (more than
Level 25). The five books combined were at Level 14,
meaning that they fulfilled the least coverage of 95% at

Level 14. The order of vocabulary level in the five
books was as follows: Book 1 (Level 5), Book 4 (Level
8), Book 2 (Level 10), Book 3 (Level 11) and Book 5
(more than Level 25) (Table 5). Book 1 and Book 2
have been introduced for SEM 1, Book 3 and Book 4
for SEM 2, and Book 5 for both SEM 1 and SEM 2
(Table 1). Considering the results of vocabulary level,
it seems that there is no concordance between the
vocabulary level of the five references and the order of
teaching them. Therefore, it is recommended that Book
4 with lower vocabulary level should be taught before
Book 2 and Book 3. Moreover, teaching Book 5 with
the highest vocabulary level after the other four books
seems to be more logical.

Conclusion

Considering the results of the present study on
lexical coverage, vocabulary size and vocabulary level
of the English language references of the CEBMS (7)
(Table 1), it is concluded that these references cannot
satisfy Iranian medical students' needs including
passing the English language test of the CEBMS and
comprehending medical texts in English. Therefore, to
satisfy these needs, it is recommended that more
English language references with higher lexical
characteristics should be introduced by the Iranian
Ministry of Health or at least by the relevant instructor.
For this purpose, new potential references can be
analyzed carefully using a text analysis software before
they are introduced. Also, medical students are
required to study more diverse English texts beyond
the references to be familiar with their extreme field
vocabulary.
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