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ABSTRACT

This study illustrates and analyzes the knowledge of general academic and specialized pharmaceutical
vocabulary that Japanese pharmacy students have. The authors used the pharmaceutical word lists developed
by two previous studies by Grabowski (2015) and Heidari et al. (2020) as the database and developed a
pharmaceutical vocabulary test. As the target words, 100 words appearing in pharmaceutical journals and
textbooks that are essential for understanding content, were selected. A total of 232 Japanese university students
(111 pharmacy major and 121 non-pharmacy major students) were tested on their recognition of pharmaceutical
words with the use of 100 multiple-choice questions with 6 option responses each. The results of the test were
analyzed by using the #-test and Pearson’s and Spearman’s correlation coefficient (Cohen, 1988) to examine the
relationship between the test scores of the pharmacy and non-pharmacy students. The results showed that
pharmacy students had acquired a significantly larger number of words than non-pharmacy students. There was
a high degree of similarity between the difficulty order in the vocabulary among the pharmacy students and the
non-pharmacy students, suggesting that pharmacy students acquire vocabulary in a similar order to non-
pharmacy students. Highly specialized pharmaceutical words, especially those which are used in clinical trial

protocols, seem difficult for students to learn.
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1. INTRODUCTION

In a School of Pharmacy and Pharmaceutical
Sciences in Tokyo, its English program is highly geared
towards EMP (English for medical purposes) in order
to prepare the students for their medical studies.
Pharmacists need to utilize basic academic and
pharmaceutical terms as they ‘provide patient care,
describe medication-related mechanisms of action,
recommend pharmacological treatments, and discuss
monitoring and follow up parameters’ (International
Pharmaceutical Federation, 2020). Japanese pharmacy
students are, therefore, required to acquire practical
English skills in order to read basic medical articles and
research papers to gain necessary information, and to
communicate in the pharmaceutical setting with
patients who do not speak Japanese.

Learning a language is essentially a matter of
learning new words (Read, 2000), and vocabulary is
A good
of English vocabulary wused in

closely connected to comprehension.

understanding

pharmaceutical science is thus considered very
important to improve the skills which pharmacy
students need. However, researchers and teachers do
not seem to have properly investigated pharmacy
students’ knowledge of vocabulary despite its
importance. Smith et al. (2020) report on a study on
Japanese pharmacy students’ acquisition of specialist
vocabulary focusing on meaning and pronunciation
and conclude that pronunciation should be taught
together with meaning and grammatical functions to
increase the acquisition of both reception and
production vocabulary. However, they admit their
study did not take the difficulty levels and acquisition
order of vocabulary into consideration.

Naruhashi (2021) investigated the relationship
between general English proficiency and the degree of
acquisition of specialized English terms of pharmacy
students in Japan and found that the correlation
between the score of the general English proficiency

test and the acquisition rate of specialized pharmacy
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vocabulary ~ was  relatively low.  Somewhat
contradicting results have been obtained elsewhere.
Boschmans and Webb (2014) in South Africa contend
that achievement in pharmacology is related to students’
general health vocabulary knowledge. In the United
States, Diaz-Gilbert (2004) studied the

knowledge of pharmacy students whose first or best

word

language is not English and identified problematic
health and pharmacy-related vocabulary and language
obstacles.

All these aspects constitute the rationale of this
study, which aims at examining Japanese pharmacy
students’ second language knowledge of basic
academic and pharmaceutical vocabulary. The study
also investigates which words are more difficult and
easier than others to acquire, and why these difficulty
rankings occur, by comparing the data between
pharmacy students and non-pharmacy students. The
authors were interested in exploring how knowledge of
words develops. To teach pharmaceutical vocabulary
effectively and efficiently in a very limited time in an
already busy pharmaceutical studies curriculum, it
would be especially worthwhile for teachers to learn in
advance about their students’ vocabulary knowledge,
and then choose which words to focus on, and in what

order.

2. BACKGROUND

Pharmacy students are expected to develop a large
breadth of knowledge about medical vocabulary terms
because this will make it easier for them to understand
texts which contain the words in context. The breadth
of vocabulary knowledge refers to the size of the
vocabulary or the number of words, and the meaning
of which one has at least some superficial knowledge
(Qian, 2002). Although there are other dimensions of
vocabulary knowledge including depth of vocabulary
knowledge, which includes word characteristics such
as phonemic, collocational, and phraseological
properties; lexical organization, which refers to the
storage, connection, and representation of words in the
lexicon;
knowledge (Qian, 2002), this study focuses on the

breadth of vocabulary knowledge. Vocabulary breadth

mental and automaticity of receptive

is linked to the acquisition of reading competence, so
the authors believe that such basic information should
provide the essential building blocks for language

instruction.

Traditionally, words targeted for the explicit study
were supplied to learners in the form of lists with
appropriate translations and concise explanations for
difficult vocabulary used in medical texts. There are
numerous academic, field-specific, and technical word
lists available for English study. Among them, the
Academic Word List (AWL) which was developed by
Coxhead (2000) is the most well-known general
academic word list. It was developed by analyzing a
corpus or body of academic written texts to find out
which words occurred most commonly across a range
of 28 subject areas in the four academic disciplines of
Arts, Commerce, Law, and Science. Corpus linguistics
helps us compile vocabulary lists (Read, 2000), so
advances in technology have helped us collect and
analyze current and specialized corpora such as EMP.
The New JACET List of 8,000 Basic Words (Japan
Association of College English Teachers, 2016)
(hereinafter, referred to as New JACET8000), the
updated version of JACET8000 (Ishikawa et al., 2003),
serves as an educational word list for Japanese learners
of English, especially university students and teachers.
Based on the British National Corpus and the Corpus
of Contemporary American English, the list has 8,000
words, and for each 1,000 words, a level from 1 to 8 is
provided according to their frequency.

Although there are fewer word lists featuring
pharmaceutical terminology, Grabowski (2013, 2015)
focused on keywords and lexical bundles used in
pharmaceutical texts and compiled pharmaceutical
vocabulary lists. Grabowski (2015) analyzed the
corpora that include patient information leaflets,
summaries of product characteristics, clinical trial
protocols, and chapters in academic pharmacology
Heidari (2020) established a
pharmaceutical academic word list (PAWL) that

textbooks. et al.
functions as a reference for pharmacy students and
researchers. Heidari et al’s PAWL is a list of the most
frequent words from a corpus devised from the most
recent pharmaceutical texts including research articles,
review articles, and short communications in
pharmacies.

Many vocabulary tests are available to English
language teachers. However, most of them are tests of
general terms, so the current study utilized the
lists developed by both

pharmaceutical word



Grabowski (2013, 2015) and Heidari et al. (2020) and
created a pharmaceutical vocabulary test to measure
English
pharmaceutical terms. Despite the importance of

students’ vocabulary  knowledge of
English proficiency to Japanese pharmacy students,
few studies have examined the vocabulary knowledge
of pharmacy students in the Japanese context. This
study investigated the vocabulary knowledge of
Japanese pharmacy students and proposes difficulty
rankings of English vocabulary for facilitating the
teaching of vocabulary. It might be assumed that
pharmacy students know more pharmaceutical words
than non-pharmacy students. However, you can never
be sure of anything until you have examined it closely.
Therefore, it is important to measure the knowledge of
students’ vocabulary in the field of pharmacy in order
to know their vocabulary learning.

3. EXPERIMENT

3.1 Research Questions
The following research questions were investigated

in this study.

(1) Is there any statistical difference between the
average scores for a pharmaceutical frequency
vocabulary test of a group of pharmacy students
and a group of non-pharmacy students?

(2) Is there any similarity in the order of difficulty of
the target words between pharmacy students and
non-pharmacy students?

(3) What are the characteristics of the words that
pharmacy and non-pharmacy students have not
acquired?

Regarding research question 1, the average score of
the pharmacy students is expected to be higher than
that of the non-pharmacy students because many of the
target words are pharmaceutical and the pharmacy
students might have already encountered some of these
words. The responses to research question 2 may lead
us to better understand the order of vocabulary
difficulty for Japanese learners of English. By seeking
answers to research question 3, the factors that make
specific words difficult to learn might be revealed.

3.2 Participants
A total of 232 Japanese university students (111
pharmacy and 121

non-pharmacy  students)

participated in this study. All the participants had
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studied English for at least six years.
The authors took careful steps to adhere to

guidelines for ethical classroom research.

3.3 Materials and Procedures

One main consideration was how to measure
knowledge of vocabulary. This study used the same test
format that has been used in our previously published
article (Shimazaki & Shirahata, 2022) and was
compatible with the purposes of the current study. This
test utilized a format that was perhaps the most-widely
used in research involving assessing meaning
recognition knowledge: a
multiple-choice test (Webb, 2005). Recognition in this

study was understood as a type of knowledge when the

meaning recognition

learner is able to recognize and select a correct

translation of a target item from six given options. To

lower the probability of students correctly guessing
answers, multiple-choice questions with 6 options were
adopted. See the Appendix for a complete description

of the target words. Based on the following criteria, 100

words were selected:

a. The ‘“Top 50 Word Families in PAWL’ (Heidari et al.,
2020) were chosen on a preferential basis because of
their highest frequency in the pharmaceutical field,
and 48 words from the 50 words were selected from
the list.

b. Four different text types from Grabowski (2015)
were included: six words from patient information
leaflets (PILs), 11 words from summaries of product
characteristics (SPCs), 22 words from clinical trial
protocols (CTPs), and 13 words from chapters in
academic textbooks in pharmacology (ATs).

¢. Various words from the different parts of the speech

were selected: 61 nouns, 21 adjectives, and 18 verbs.

Some words on the frequency lists were excluded
based on the following criteria:

d. Very easy words on the frequency lists such as
doctor that all the students should know.

e. The same words in a different form on the lists, for
example, patients and patient, interact and
interaction were considered as one word family.

f. Very easily-guessable words in the form of English
loanwords in Japanese such as insulin — ‘insurin’in
Japanese.

g. Abbreviations and acronyms such as EudraCT
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(European Union Drug Regulating Authorities
Database) and DNA
(deoxyribonucleic acid) were also excluded because

Clinical Trials
those are often very easy to guess the meaning from

knowledge of Japanese vocabulary.

The test was prepared both on Google Forms and
in pen-and-paper format. Among the 232 participants,
150 participants completed the test online, and 82 used
the pen-and-paper format for their convenience. All the
participants took the test in July 2022. Participants
received one point for a correct answer and zero points
for a wrong answer. The highest possible score on the
vocabulary test was 100. Each test started with specific
instructions on how to complete it. Figure 1 shows
examples of the test questions.

Figure 1: Examples of the vocabulary test on Google Forms
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Participants took approximately 15 minutes to
complete their responses, either by accessing the
Google Forms on their own devices such as a
smartphone, a PC, or a tablet, or in paper format by
using a pen and paper. All the participants sat in the
classroom in real-time with the instructors invigilating
to prevent cheating. The genre of the vocabulary was
not announced in advance, to avoid unnecessary
speculation, so the participants did not know the test
was about pharmaceutical vocabulary.

First, the results of the vocabulary tests of the two
cohorts, pharmacy students and non-pharmacy students,
were analyzed statistically using #-test.  Second,
Pearson’s correlations and Spearman’s correlations
were computed to obtain an overall view of the degree
of interrelatedness between the vocabulary test scores
of the two groups. Third, the characteristics of the
words which were the most difficult for the participants
to answer correctly were closely examined according

to their text types, genres, and parts of speech.

4. RESULTS AND DISCUSSION
4.1 The breadth of vocabulary

The results from the #-test as shown in Table 2
indicate that there is a significant
of the
vocabulary test of pharmacy students and non-
pharmacy students, #(215)=15.40, p<.001, d = 9.47,

95%CI[16.46,21.30].

statistically

difference between the average scores

Table 1: Descriptive statistics of participants' test scores

M SD  Skewness
Pharmacy students (N=111) 79.7 7.63 0.724 -0.574 62 94
Non-pharmacy students (N=121) 60.9 10.88 0.989 -0.212 31 82

Kurtosis ~ Minimum ~ Maximum

The average score of the pharmacy students was
79.7, whereas that of the non-pharmacy students was
60.9, which means that the pharmacy students have
acquired approximately 80 words out of the 100 most
important pharmaceutical words, while 20 of the words
have not been learned yet. Compared to the non-
pharmacy students, the pharmacy students have a
breadth
vocabulary. The period of pharmaceutical study both

significantly ~ wider of pharmaceutical
within and beyond the English language classes at the
School of Pharmacy is a possible factor associated with
their existing knowledge of basic pharmaceutical terms.

The pharmacy students begin the English for
medical and pharmaceutical purposes course in the first
term of the first year and continue the course until the
second term in the third year. In addition, they begin
the pharmacotherapy courses from the second term in
the second study year, and their associated pharmacy
practice laboratories in the second term in the third
study year. On the other hand, non-pharmacy students
would not have an opportunity to focus on learning
medical terms. Simply, students’ encounters with the
terms would matter most in terms of their scores, and
possibly, motivational factors would also affect
students’ study time and attitudes. Pharmacy students
are highly motivated to pursue their careers, so that

might also influence academic performance in general.

4.2 The difficulty orders

Pearson’s correlations were subsequently applied
to ascertain the statistical dependence of ranking
between the pharmacy student and non-pharmacy
student cohorts. Pearson’s ranking correlation
coefficients between the pharmacy students’ and non-

pharmacy students’ 100-question test scores are



presented in Table 2.

Table 2: Correlations between participants’ test scores

Pharmacy students  Non-pharmacy students

Pharmacy students Pearson’s coefficient of correlation 1 835"

p-value (one-tailed) 0

n 100 100
Non-pharmacy , - . -

Pearson'’s coefficient of correlation .835 1
students

p-value (one-tailed) 0

n 100 100

**_p <.01 (one-sided)

The p-value computed for the test (0.835) is
significantly higher than the significance level we have
chosen (0.01) as shown in Table 2. This suggests that
both groups’ overall test scores are highly correlated.
The descriptive statistics of correlations between
participants’ test scores are shown in Table 3.

Table 3: Descriptive statistics of correlations between
participants’ test scores

n mean sd median trimmed mad min max range skew kurtosis se
Pharmacy students 100 0.80 0.25 0.94 0.84 0.1 0.04 1 0.96-1.28 0.63 0.02

Non-pharmacy students 100 0.61 0.3 0.64
95% Cl [lower, upper] = 0.764 0.886

0.63  0.42 0.03 1 0.97-0.27 -1.24 0.03

Figure 2: Correlations between participants’ test scores
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Figure 2 graphically illustrates the correlations and
the independent #-test results obtained. These are ¢ =
4.7964, df = 198, p-value = 3.172e-06 d [95 %CI] =
0.68 [0.39, 0.97]. In the box and whisker plot, Data 1
represents the overall test scores of the pharmacy
students, and Data 2 represents that of the non-
pharmacy students. Although average scores are
significantly different, the distribution of the data looks
similar, suggesting that both groups’ difficulty orders
in terms of general academic and specialized
pharmaceutical vocabulary are almost identical.

Spearman’s rank-order correlation coefficient is a
nonparametric measure of rank correlation. Table 4
shows Spearman’s ranking correlation coefficients
between the two groups’ scores with regard to the 28
pharmaceutical words on the vocabulary test. These 28
words such as ‘inhaler’ and ‘hypoglycaemia’ are not
included in the New JACET 8000 Word List (JACET,
2016). The authors considered these 28 words as highly

specialized pharmaceutical terms because they are not
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included in the New JACET 8000 Word List, but they
appear frequently in pharmaceutical texts.

Table 4: Spearman’s p between the two groups’ scores with
regard to highly specialized pharmaceutical terms

Pharmacy students  Non-pharmacy students

Pharmacy students correlation coefficient 1 839"
p-value (one-tailed) . 0
n 28 28
Non-pharmacy students Pearson’s coefficient of correlation 839" 1
p-value (one-tailed) 0 .
n 28 28

**, p <.01 (one-sided)

As Table 4 shows, the scores of the two groups are
statistically highly correlated as Spearman’s p was .00
(p<.001). This suggests that both groups of students
learned the highly specialized pharmaceutical terms in
similar orders. The descriptive statistics are shown in
Table 5. It should be noted, however, that the number
of items is only 28, and this small number might have
led to a statistical analysis quirk.

Table 5: Descriptive statistics of participants’ test scores with
regard to highly specialized pharmaceutical terms

n_mean sd median trimmed mad min_ max range
28 6579 27.4 70.5
28 40.89 22.8 37

skew kurtosis _se
67 34.84 13 99 86-0.36 -1.31 5.18
40.08  27.43 3 91 88-0.33 -0.78 4.3

Pharmacy students

Non-pharmacy students

Figure 3 graphically illustrates that the correlations
and the independent f-test results obtained are ¢ =
3.6963, df =54, p-value =0.0005125 d [95 %CI]=0.99
[0.42, 1.56]. In the box and whisker plot, Data 1
represents the scores of the pharmacy students, and
Data 2 represents that of the non-pharmacy students.
Although average scores are significantly different, the
distribution of the data looks similar, suggesting that
both groups’ difficulty orders in terms of highly
specialized pharmaceutical vocabulary are also almost
identical.

Figure 3: Correlations between participants’ test scores with
regard to highly specialized pharmaceutical terms
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Means and +/-1 SDs are displayed in red.

Next, the items that were scored very differently
between the two groups were extracted. The authors
assumed that these words were also highly specialized
vocabulary because, in most cases, the group of
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pharmacy students scored very highly with regard to
some words, while the non-pharmacy students scored
very low. For example, with regards to the target word
‘enzyme’, the pharmacy students’ correct percentage
was 87%, whereas that of the non-pharmacy students’
was 27%. With regards to ‘membrane’, it was 72% and
12% respectively. Both enzyme and membrane are
considered to be highly specialized pharmaceutical
terms. The scores of the two groups with regard to more
general target words were computed. Table 6 shows
that the two groups’ scores with regard to general
academic words are highly correlated, suggesting again
that both groups of students learned the words in

approximately a similar order.

Table 6: Spearman’s p between the two groups’ scores with
regard to general academic words

Pharmacy students

Non-pharmacy students

Pharmacy students correlation coefficient 1 795"
p-value (one-tailed) . 0
n 47 a7
Non-pharmacy students Pearson’s coefficient of correlation 795" 1
p-value (one-tailed) 0
n 47 47

**_ p <.01 (one-sided)

Table 7 shows the descriptive statistics of the
participants’ test scores with regard to general
academic words that are not very pharmaceutical-field-
specific. For example, ‘potential’ and ‘factor’ are
included in this category. Both groups were 100%
correct for the word ‘potential’, while for ‘factor’ it was
99% and 91% respectively. The results show that both
groups have acquired general academic words in a

similar order.

Table 7: Descriptive statistics of participants’ test scores with
regard to general academic words

n__mean sd

median_trimmed mad _min _max__ range  skew kurtosis se
47 80.66 30.32 99 8564 148 4 100  96-1.27 0 442

47 76.19 30.6 92 30.41 8.9 7 100 93-1.15 -0.78 4.46

Pharmacy students
Non-pharmacy students

The correlation analyses revealed that the ranking
correlation coefficients are high in all three cases: the
100 target words altogether, the 28 pharmaceutical
words, and the 47 general academic words. We found
significant correlations between the test scores of
pharmacy students and non-pharmacy students,
indicating that there is clearly a strong similarity in the
order of difficulty.

Intuitively, some pharmaceutical words would
clearly seem easier or more difficult to learn than others,
but there has been little evidence indicating the order

of difficulty of pharmaceutical vocabulary. Although

the period of pharmaceutical study both within and
beyond English language classes is a possible factor
students’
knowledge of basic pharmaceutical terms, the results

associated with the pharmacy greater
of the current study suggest that pharmacy students
have acquired vocabulary in a similar order as non-

pharmacy students have.

4.3 The characteristics of difficult words

In this section, we will look closely at some of the
target words that were found to be very difficult for
students to acquire. Since it became clear that both
groups of students would acquire English vocabulary
in a similar order, there does not seem to be any
differences in the difficulty ranking of words among
students of any major. Therefore, the most difficult
words were extracted from the synthesized data of the
two groups. Table 8 shows the top 30 most difficult
target words, their text types according to Heidari et al.
(2020) and Grabowski (2015), the frequency levels
according to the New JACET 8000 Word List (JACET,
2016), and the parts of speech.

Table 8: The 30 most difficult pharmaceutical words

Vocabulary Text type JACET8000 Part of speech
inhaler PILs None n
excretion ATs None n
designated CTPs Lev4 v
criteria CTPs None n
subcutaneous SPCs None adj
synthesis ATs Lev 7 n
anaemia SPCs None n
secretion ATs Lev7 n
protocol CTPs Lev5 n
incidence SPCs Lev5 n
administer Heidari Lev4 v
pediatric CTPs None adj
membrane ATs Lev7 n
excipients SPCs None n
hypoglycaemia SPCs None n
expiry PILs None n
adverse SPCs Lev5 adj
formula Heidari Lev4 n
impairment SPCs Lev 6 n
ventricular ATs None adj
renal SPCs Lev8 adj
assay Heidari None \Y
anesthetic ATs None adj
childbearing CTPs None n
investigator CTPs Lev4 n
contraception CTPs None n
scope CTPs Lev4 n
homeopathic CTPs None adj
somatic CTPs None adj
bearing CTPs Lev 6 n




Table 9 focuses on the pharmaceutical text types of
the most difficult words to acquire. It shows that CTPs
(clinical trial protocols) are the most difficult text type
SPCs

characteristics) the second most difficult, and ATs

to  acquire, (summaries of  product
(academic textbooks in pharmacology) the third. PILs
(patient information leaflets) and the PAWL (pharmacy
academic word list) which consists of the 50 most
frequently used words in pharmaceutical texts are less
difficult to acquire. CTPs are documents that describe
the objectives, design, methodology, statistical
considerations, and aspects related to the organization
of clinical trials (Cipriani & Barbui, 2010). Students
would not normally encounter such clinical trial
protocols until they start preparing themselves for
clinical trials. This would also be true of SPCs until
they prepare for pharmacy practices.

On the other hand, the purpose of PILs is ‘to inform
patients about the administration, precautions and
potential side effects of their prescribed medication’
(Herber et al., 2014). PIL is written in an easy language
so that patients can make informed decisions about the
prescribed medication. Students should also be able to
read and understand PILs easily without specialist

vocabulary.

Table 9: The most difficult text types

Text type Number of items
CTPs 11
SPCs 8
ATs 6
PAWL 3
PlLs 2

Table 10 compares the 30 most difficult words with
the levels in the New JACET 8000 (JACET, 2016).
Sixteen target words are not included in the New
JACET 8000, which indicates that those are not
particularly frequent and tend to be highly specialized
pharmaceutical vocabulary. Other words are located at
higher levels in the JACET List. Levels 6 to 8 are the
highest levels in the list and are for college liberal arts
students to English majors. Levels 4 to 5 are for
university entrance exam levels to non-English major
university level. It seems natural that both the
pharmacy and non-pharmacy students find those high
levels of English vocabulary difficult.
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Table 10: The JACET 8000 levels of the most difficult words

Levels Number of items
Out-rank 16

Level 6-8 6

Level 4-5

Among the 100 target words in the pharmaceutical
vocabulary test, there were 61 nouns, 21 adjectives,
and 18 verbs. Table 11 indicates that the participants
find the adjectives in the vocabulary test the most
difficult, the nouns the next most difficult, and the
verbs the least difficult to acquire.

Table 11: The incorrect answer rates for words in different
parts of speech

Part of speech Incorrect answer rate
Adjective 38%
Noun 31%
Verb 17%

English teachers at pharmacy schools may utilize
the difficulty-ranking information provided in this
study to determine when and how each target word
should be taught. This study also revealed that Japanese
pharmacy students still have somewhat limited
knowledge of frequently-occurring basic academic and
pharmaceutical vocabulary, and that learning the rest of

the words should take priority.

5. CONCLUSION

This study explored the overall nature of Japanese
pharmacy students’ vocabulary knowledge, using a
multiple-choice pharmaceutical vocabulary test with a
relatively large number of participants (N= 232). The
findings have helped us to paint a larger picture of the
factors involved in vocabulary learning. Three
conclusions can be drawn: Firstly, a statistical analysis
revealed that pharmacy students scored significantly
higher than non-pharmacy students, indicating that
pharmacy students have acquired a significantly larger
number of pharmaceutical words than non-pharmacy
students.

Secondly, there is a statistically high degree of
the difficulty order

of English basic

similarity between in the

acquisition academic  and
pharmaceutical English words between pharmacy
students and non-pharmacy students, indicating that
pharmacy students acquire vocabulary in a similar
order as non-pharmacy students do. Thirdly, both

pharmacy and non-pharmacy students acquired more
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general words earlier than more pharmaceutical words,
indicating the acquisition of basic-level terms prior to
advanced-level terms. Highly difficult words for non-
pharmacy students to learn also seem highly difficult
for pharmacy students to learn as well.

Although this may be one of the first studies to
assess and compare pharmacy and non-pharmacy
of basic academic and

students’ knowledge

pharmaceutical English terms in Japan, several

limitations must be acknowledged. Firstly, the
participants were part of a convenience sample, and the
results may not be generalizable to the entire cohort of
pharmacy students in Japan. Secondly, although this
study focused on the investigation of pharmacy
students’ vocabulary knowledge, more research on the
effectiveness of methods of vocabulary instruction
methods is necessary. The importance of specialized
medical vocabulary instruction will continue to interest
English teachers in the field, and medical terminology
instruction should be incorporated into the EMP

curriculum.
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APPENDIX

The Pharmaceutical Vocabulary Test Items

No._Vocabulary Answer Distractor 1 Distractor 2 Distractor 3 Distractor 4 Distractor 5
1 cell o) % Bk 2% p3:4 e

2 drug RRE BE RER AR HEH E2

3 analyze ST BERERYERD BT S HAELT—]IZTE WIET S FHTS
4 significant EHERo  —EIED EMEOLL NEBRED BEHLL BELLL
5 protein rAE<E BBl ER ] it Bkl e

6 data HRER BLELE 2 ik R FE

7 concentrate KpSeD HHT D FTRGIC HHT 5 BYEETS ELES

8  inhibit AT BEE5RD S SIEBIET EEelEs BEE5RD
9 method Hik 2R kS FEH EzES] RE

10 expose s BEICED Elesed B % IRTE LTS
11 induce BRT S HolEs EIENTIE LBHEH BNTs Pl

12 dose RAE £ Wi REHS 3 Eer)

13 patients BN BE HHE =B hE ERRE Fiff

14 compound L= FARGHRER S HH (BHBO) ME TR

15 process B2 REREE RiE EL] BaR R

16  release REHRD L 15X LonYEERT S %% RIS FHEED
17 acid B TR HETHHZ & ik -3 Z8

18  molecule BF FRuR g %®a i *

19 function 219 RN ES S R B REB

20 obtain EHTS WHIST D —EMIcELETs  BETD EHTS &5

21 tissue (i@Rao) s B |EED homs "R HIR

22 response R B B RE RER El3:3:3:3
23 previous U HOTERIS BHO R (RRGER) B FHEELR
24 species & (L) i ES BE 13 T
25 formula st BT FRANE BuFEnE WRAEE ShE

26 interact HMEICHERT S 8T RET B RET 2 s #HTD
27 factor BF st “we i &Y BE

28 structure i VE SLOFEDEDbBLIE BH ES

29  potential BESE HEbLl FEEE MBIDE MLl BEME
30 similar TS Fofcl:otey SHIBEEDD I L= EREL Ri#E
31 receptor RBERE R RE MRAEENH LS RBEY

32 assay BETS BRTS RiiT2 BRLTHES ®ETS HEIZED
33 administer #5%5 () BET S mES B oI5 AT S
34 gene EIEF e iy 19 R (REGED) HEL
35 react R % ) G %BTS BB W& 5
36 role &a £BH ELATLARE —E0EE il B

37 activate WEEMIET R PHT R BT S BTT2 EREHT BT S
38  range #HE T FRE il RE RELY
39 tumor .2 W 30 LTk B Bl 153

40 involve BEAD BESED EHT B TERLAHERED #ETS (EuEE) DD
41 chemical ) e L8 Rt HHIEILE HEl

42 phase ®FY Red=] F3: £l BE

43 complex BRD HHEBYD ~DERYHS EXTIN EHEDLL
44 parameter 2300 2t =R 2% MR
45 demonstrate =5 295 BRTS BFETS HHEEE S
46 medium & iy BaeE —fEDA HBEE
47 inject BIEHETS #ET 5 287 % BT B BRTD
48 stress EE R 2 A £ 21

49 pharmacist FAIE xEy (k7] BEAHTF WAL BE

50 ingredients % HE ®EK s HRRE #RHE

51 inhaler BAR NE Bk RAEE 0nE BiEE

52 prescribe 5t s 275 BETB BRETS By FEBDHS
53 expiry L33 BAse Al Lc:) 223 FHRE

54 pregnant BENR L T2 EEL Bt AIO EHD MHEHS
55 disorders kSl HBIEE THRER BATE W "z

56  anaemia Al e i) kR '’ 35

57 renal BEO BED FEED BED = 20] Ik D
58  subcutaneous BETFO EE SNt RERHRO ) o E—RD BRTETRE IREHS
59  impairment HEERE HEHEHR Ae BN BE #i

60  excipients A E3:Y Rl foRYHBHIE LR 143

61 hypoglycaemia {E i FRORE EHE BEA E32300 FHAIE
62 incidence RE FESL i sEEH REER al

63 chemotherapy B33 PR AE FE e EIRER EAE

64 dialysis B 23 e Y HIE B )

65 adverse HEL HELTLS BHOHS IRE D LV BREADHD
66 ethics e A PRRERS #bslE [ #i

67  orphan me 1R E & Ef

68  protocol RIEEH @7 ) 8" e

69 classification S8 AE £CERBIE £5 R

70  designated EESh BB S h iz WS Sht BEED HikEht E:30]

71 criteria E21 i 28 HAM e KL HD
72 scope wE AEH i fres ARE wY

73 bioequivalence EWPHRFE FEME Rt A REE ENRIELEY &

74 contraception BE R ¥ 2] H## =23

75 extractive HWHTED EE0) HED HETO wEnT BEO

76  radiopharmaceutical BsHEERERD (AEMD EHEED ES PRS2 THRNIAO FREED
77 investigator ERREES B EREME BoTULELA WEE BaLLAE
78  homeopathic RERED REM%H HIEW LTSS HHELTSL EEES )
79  somatic L2230 ERLE Liloke SO DESHED HRIK SN
80  immunological SBEEH BBICESV BREAD FLLF—IZMT S DRED ZEXD
81 ongoing HETRD BED BRO HED FTIYm< &S BELESL
82 bearing %8 WANTHE & HE e xR0 =

83 childbearing wE KR4 E DU hg R —HA NRAREEH
84 indication T HiE (=3 fEE SFEVBLOE w2

85  pediatric MNERO BEO fRIEEED Rkl AR EELI)
86  placebo [CE TI/% PEHF #ik B

87  organisms ik HesME RS B HEE

88 membrane B AEHERE 1 B HhiEAl B

89 synthesis e BEGH s L33 EEE =

90  stimulation R 8 HE pad BE Eminm
91  sympathetic HELT BRO [ 2 lo} gEhLl BED SEmIED
92 anesthetic BB BED Wi RAED EROERICED  AEfFHOTLD
93 neurons R # 0 bR syzvyoy REL

94 secretion 53 BER Btk RYfTE i At

95  enzyme Bx ELHWE [z ffHRy e WwEEE psimd

96  excretion Bt 3% RARE R WEEE #5 252

97  ventricular DED ERIED SFO EHRERD ot BEHLE
98  toxic £ BEBI HREED EHD BREIFD EIED
99 metabolize HFMKBS LD BE52D BHME TS T B EWTS BEIET S
100 _blockade bl RRIBEBIERG FAE BAR £ < [EH




