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Abstract. Considering the importance of adequate understanding of instruction books and manuals on board vessels all over the world,
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marine engineering-specific word list.
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1. Introduction

Technical manuals are an essential part of shipboard equipment and are of vital importance to ship operators. Al-
though pieces of equipment may originate from all over the world, virtually all of them have an English version of
the technical manual, which is commonly the most widely used and referred to. In addition to more or less simple ev-
eryday conversation and dealing with uniform forms and documents, everyday job requirements of marine engineers
also include having to read and use numerous and rather demanding instruction books and manuals related to various
ship’s systems, both in terms of technical knowledge and English vocabulary. This is of particular significance since
instruction books are especially consulted in case of errors, failures, breakdowns or emergency, when consulting an
instruction book or manual should be as quick and efficient as possible. Moreover, reading technical manuals is also
the main means of detailed familiarisation with particular ship’s systems once a marine engineer signs on to a new
vessel. Bearing all this in mind, it is crucially important that marine engineers who are non-native to English are able
to read them at an adequate level of reading comprehension without outside assistance. As knowledge vocabulary
is generally considered a strong predictor of reading comprehension, in this paper we set out to explore the lexical
profile of this genre, with the goal to determine how much and what type of vocabulary prospective and practitioning
marine engineers need for reading ship instruction books and manuals.
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2. Theoretical background

In the theoretical section of the paper, we briefly present English for Maritime and English for Marine Engineering
Purposes as ESP (English for Specific Purposes) fields, and then dwell on the relation between vocabulary, as the
meaning-carrier constituent of language (Prichard, 2011: 3) and reading comprehension, as established in the litera-
ture. The second part of this review deals with word lists, with a special focus on engineering word lists produced to
date, as the most relevant lists to the study at hand.

2.1. English for Maritime Purposes and English for Marine Engineering Purposes

In the effort to define English for Specific Purposes (ESP), linguists agree on one — its purpose is to serve the specific
language needs of its learners (Gollin-Kies, Hall and Moore; 2015, Bhatia, 1993, Charles, 1996), generally related to
a certain field or discipline they deal with. In view of that, their requirements can be related to spoken or written texts
or the combination of the two, whereas their relevant literature may be of secondary or tertiary level of education,
including various genres such as textbooks, academic articles, spoken trials, etc.

Among ESP fields, English for Maritime Purposes (EMP) poses a special challenge to both English learners and
teachers. In maritime industry, English is the leading language of communication of all the states and navies of the
world. Just as the shipping industry presents a multidisciplinary and interdisciplinary scientific and professional field,
comprising a vast area of human activities, so too maritime English represents a language of many narrower scientific
disciplines and professional settings, such as marine engineering, navigation, marine telecommunications, shipbuild-
ing, maritime law, maritime insurance, maritime economics, maritime ecology, maritime medicine, oceanography
and many others (Purovié¢, 2019, 2014; Dzeverdanovi¢, 2008; Bocanegra Valle, 2013).

In this paper, the focus will be on English for Marine Engineering Purposes (EMES), as a specific ESP field, as we
intend to explore the vocabulary profile of one marine engineering genre — that of ship instruction books and manuals.

Considering the challenges and great responsibility of their everyday performance on-board ships worldwide, the
demands of marine engineering in terms of the English language skills are growing on a daily basis. Bearing in mind
the fact that English for Maritime Purposes in general aims at accuracy, precision and conciseness, so that communi-
cation can be as efficient as possible, the learning burden in EMES, too, is rather placed on vocabulary and relaying
a clear message than on the beauty of the language expression and its grammatical complexity. As a matter of fact,
this engineering field has been shown to be one of the most demanding ones in terms of lexical burden (Hsu, 2014),
which is why focusing on it in EMES instruction is of great importance.

3. Vocabulary level and reading comprehension

The relationship between reading comprehension and knowledge of vocabulary has been the topic of various studies.
Laufer (1992) finds that by measuring vocabulary size, one can predict reading scores. In their 2010 study, Laufer
and Ravenhorst-Kalovski find that almost two thirds of variance in reading scores could be accounted for by vocabu-
lary. Of course, vocabulary is not the only factor contributing to reading comprehension, but it seems to be the most
powerful one (Nagy, 1988).

How much vocabulary is needed for reading comprehension? Two answers prevail in the literature — the first one
refers to a 95%-lexical threshold, which Laufer (1989) found necessary for adequate reading. The other was deter-
mined by Nation (2006), who argued that as much as 98% would be necessary for the “ideal” coverage. The remain-
ing percentages of unknown words in a text (2%-5%), readers are expected to be able to guess from the context or
check in dictionaries, without outside assistance. If their lexical thresholds, however, are below the set levels, reading
becomes increasingly difficult and their comprehension is generally limited.

This type of research has many practical implications for ESL instruction — for instance, researchers can calculate
how many words are needed to reach the set thresholds in particular texts and thus determine how lexically demand-
ing these texts are. Additionally, using vocabulary size tests, such as those freely available on Nation’s website
(available at: https://www.victoria.ac.nz/lals/about/staff/paul-nation), teachers can determine how many words their
learners know and compare these results with how many words are needed for adequate and ideal reading compre-
hension in particular types of texts.

Bearing in mind a number of facilitating factors present in the situation in which a marine engineer reads instruc-
tion books and manuals, such as their technical knowledge of the field and ship’s systems, additional training courses,
as well as the presence of pictures and diagrams in this particular genre, which also contribute to comprehension, for
the purposes of this particular study we will settle for the lower threshold cited in the literature, that of 95%, which
is needed for adequate reading comprehension.

4. Word lists

Applied and corpus linguistics have shown an increased interest and effort in selecting words and phrases to which
instruction should be devoted in foreign language courses, especially professional and technical English language
courses. These efforts have given rise to the creation of various word lists.
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4.1. General Service List(s)

Despite the fact that several frequency-based lists of general English vocabulary have been created to date, one of
the most influential and widely used is still West’s General Service List (GSL), produced in 1953. It contains 2,000
word families (the headword with all its inflected and derived forms) which are considered to be in wide and general
use, i.e. regardless of the specific purpose of the English language use (Chung and Nation, 2003: 104). The list was
extracted from a corpus of 5 million words, bearing in mind the needs of learners of English as a Second/Foreign
Language (ESL/EFL). Around 165 word families are functional words, such as a, some, because and to, and the rest
are content words such as nouns, verbs, adjectives and adverbs (Coxhead, 2018: 22). This list is now seen as some-
what outdated, bearing in mind that the corpus it was derived from is about 70 years old. In addition, it was extracted
manually from a pre-computer era corpus, considered small by today’s standards for the corpora used for producing
general word lists, and another problem is that not a clear definition of what makes a ‘word’ was employed (Browne,
2013: 14).

Two recent general word lists which feature prominently in the literature are both called the New General Ser-
vice List (NGSL). One was created by Brezina and Gablasova (2013) and the other by Browne, Culligan and Phil-
lips (2013). Both were formed from vast corpora — the former from a 12-billion-word corpus and the latter from a
273-million-word corpus (a subsection of the Cambridge English Corpus), and they both report somewhat better
coverages than the GSL. The corpora used for making them, although vast, are biased towards written texts and the
resulting lists are therefore more reflective of written English.

A special contribution in the creation of high-frequency word lists was given by Paul Nation. He first produced a
set of 14 lists (Nation, 2004), each comprising 1,000 word families, from the master list of the British National Cor-
pus (BNC), a vast reference corpus made up of 100 million words, consisting of 90% written and 10% spoken text
(available at http://www.comp.lancs.ac.uk/ucrel/bnefreq/flists.html). In order to enhance the universality of his lists,
Nation later combined the BNC with the Corpus of Contemporary American English (COCA) (available at: http://
corpus.byu.edu/coca), including the following genres/registers: spoken, novels, popular magazines, newspapers and
magazines. Based on this immense and more balanced 450-million-word combined corpus (BNC/COCA), Nation
(2012) then made a new set of 25 lists, again each comprising 1,000 word families, which are more widely appli-
cable. In addition, he produced four more lists — proper names, abbreviations, marginal words (letters of the alphabet,
swear words, exclamations, etc.), and transparent compounds (those written without a hyphen). These lists provide
good basic vocabulary for various types of texts and also for identification of specific types of vocabulary (Nation
and Hwang, 1995; Brezina and Gablasova, 2013). As for all the lists, some criticism has been directed at Nation’s
word list sets as well, including the fact that their purpose and target audience have not been clearly defined (Nation,
2016), as well as the imperfect composition of the reference corpora it was derived from (the same criticism stands
for virtually all word lists).

GSL and both NGSL’s provide just the most frequent 2,000 words, and so cannot provide information we need
beyond this basic level. On the other hand, the BNC/COCA lists can provide insight into the vocabulary sizes needed,
as well as the types of words making up a particular vocabulary (Nation, 2016: 142), which is why we have opted to
use this set of words for the task at hand.

Apart from creating general-purpose word lists, researchers have also been focused on creating academic word
lists, as well as various discipline-specific word lists.

4.2. Academic Word List

Once the English learners have mastered the first 2,000-3,000 general words, language learning should become more
field-oriented, depending on the needs and goals of the learners (Nation, 2000: 302). The next step could be a more
specialised one but still common to a series of various fields — such as students’ learning of academic vocabulary,
which is common to a wide variety of academic texts from various disciplines. For non-native speakers, intending
to study and/or do research in English, this type of vocabulary is of great significance, especially at tertiary level of
education. For them, academic vocabulary can be a bridge between general and technical vocabulary, which is why
it is sometimes referred to as the generally useful scientific vocabulary (Barber, 1962), sub-technical vocabulary
(Cowan, 1974; Yang, 1986; Anderson, 1980) or semi-technical vocabulary (Farrel, 1990).

The best known and most commonly applied academic word list to date has been the Academic Word List (AWL),
built by Averil Coxhead (2000), from her academic corpus of 3.5 million words. The AWL comprises 570 word fami-
lies and covers approximately 10% of words in academic texts outside the 2,000 most frequent words of English (as
represented by West’s GSL), which are common to a wide range of academic texts (Coxhead, 2000).

There have been several other attempts at making new academic word lists, from larger corpora and employing
different methods, such as the Vocabulary Academic List by Gardner and Davies (2014), and New Academic Word
List by Browne et al. (2013), as well as some more discipline-specific ones, such as the medical academic word list
(Wang et al., 2008), the applied linguistics academic word list (Khani and Tazik, 2013), the environmental academic
word list (Liu & Han, 2015), and others. However, Coxhead’s AWL is considered very practical and it is still very
widely used in both research and in practice. It is short enough to make a feasible learning target and at the same
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time it provides a respectable coverage of the words used in various types of academic texts (Vukovié-Stamatovic,
2020). In lexical profiling of various texts, the AWL has been used very frequently, together with the GSL, on top of
which it was built. Using these lists allows for a comparison of the results of the new studies with the previous ones.
Therefore, in addition with the BNC/COCA lists, we will use the AWL and the GSL, to the said advantage.

In the next section, we present the remaining lists to be used for the lexical profiling of ship instruction books and
manuals, undertaken in this study.

4.3. Engineering word lists

Among the discipline-specific word lists particularly relevant to our study are engineering word lists, four of which
exist, to our best knowledge. No marine engineering word lists have been built to date and so these general engineer-
ing word lists are currently the most applicable to the genre we study in this paper.

The most notable list among these is Ward’s Basic Engineering List (BEL) (2009), which was derived from a cor-
pus of 271,000 words consisting of 25 undergraduate textbooks. The list contains 299 word types and covers 16.4%
in the said corpus. Ward used the following method: he first excluded function words and then applied frequency and
range criteria. His list was built “from scratch”, which means that no general words were excluded, bearing in mind
that it is intended for weaker learners, with very limited vocabulary.

On the other hand, Jin et al. (2013) made the Engineering Technology Word List (ETWL), by first excluding the
GSL and the AWL vocabulary, as this list is intended for students who already know these words. In fact, it is a tech-
nical word list, containing 313 items with a 8.7%-coverage in the corpus it was derived from — two textbooks used in
Malayan upper-secondary education. This list is intended for vocational secondary education, as opposed to Ward’s
list, which is intended for undergraduates.

Hsu (2014) studied the lexical profile of engineering undergraduate textbooks and found that 5,000 words are
needed for the 95%-lexical threshold. In addition, she created the English Engineering Word List (EEWL) from a
corpus of 100 engineering textbooks by first excluding the most frequent 2,000 words, following which she applied
strict range and frequency criteria. The result is a list of 729 word families, covering 14.3% in the textbook corpus it
was created from. Like Ward’s list, this list is intended for undergraduates, but the more proficient ones, as they are
expected to know high-frequency words.

Another available word list is Todd’s (2017), called Opaque Engineering Word List (OEWL), containing 186
items. It was produced from 27 textbooks. By “opaque” words, Todd refers to the words that learners will likely have
problems with — polysemous words, where the meaning required in the engineering field is not the usual meaning of
those words. This is a list of words which teachers should especially focus on in teaching and it is not intended to be
used for measuring coverages.

Bearing all this in mind, in this study we will use Ward’s (2009) and Hsu’s (2014) word lists, to check the cover-
age of general engineering vocabulary in the genre of marine engineering instruction books and manuals. Jin et al.’s
list (2013) is not applicable bearing in mind that our target group are undergraduates and graduates, who are most
likely to use these instruction books and manuals, whereas Todd’s list is not intended for lexical profiling.

5. Research questions
In this study, we aim to answer the following research questions:
1. How much high-frequency general-purpose and academic vocabulary is used in marine engineering instruction
books and manuals?
2. How much general engineering vocabulary is used in marine engineering instruction books and manuals?
3. How many words are needed to read marine engineering instruction books and manuals at an adequate level?
Answering these questions will help us establish the lexical profile of marine engineering instruction books and
manuals, and derive important pedagogical implications for ESP instruction to users of this genre.

6. Corpus and methodology

In order to answer the research questions set out above, we will use the corpus and methodology detailed in the fol-
lowing text.

6.1. Corpus details
Besides hand and power tools which are used on-board ships on a daily basis, the most useful tools to marine engi-

neers, once they sign on to a vessel, are instruction books and manuals. They are indispensable for familiarisation
with the specific vessel’s machinery, devices, plants and systems, especially with regard to their maintenance and
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repairs. Therefore, adequate reading comprehension of these materials is essential in shipping industry, which is why
instruction books and manuals are the focus of investigation here.

In addition to the fact that there are many types of vessels of today, resulting in their complex classifications,
the array of instruction books and manuals themselves on-board each ship is vast. We invested our best efforts into
making a rational selection of them, according to the frequency of ship types and taking into account their diversity
and comprehensiveness. In the process of collecting and selecting the material, a number of active seafarers were
consulted, primarily Chief Engineers. The final corpus comprises instruction books and manuals from a container
ship, tanker ship, offshore supply vessel and passenger ship.

Following the expert advice, additional material was added to accommodate for the diversity and comprehensive-
ness criteria — for instance, we included manuals for various types of main engines, including those most common
ones, but also some of the most modern engines, such as the dual propulsion (fuel oil and gas) and the electric-driven
ones. Apart from the instruction books and manuals intended for maintenance, operation and repairs of main engines,
we included the technical manuals for various machinery and systems estimated to be the most essential on specific
types of ships, such as auxiliary generators, separators and purifiers, boilers, pumps, lubricating, cooling, ventilation
and air conditioning systems, desalination plants, air compressors, steering gears, sewage treatment plants, incinera-
tors, filters, alarms, transmitters, propellers, etc.

The selected corpus comprised hundreds of pages of the material in the electronic form, which was converted to
plain text without images and diagrams, using AntFileConverter (Anthony, 2017). The corpus so obtained needed to
be manually cleaned, by removing tables, figures, lists of parts, lists of proper names, references etc., and remedying
some conversion, typesetting and typing errors, as is typically done in lexical profiling studies (Coxhead, 2000), bear-
ing in mind that the corpus needs to be “as clean as possible” (Nation, 2016: 62). This painstaking process is needed
for more accuracy of the results (Nation, 2016: 224), so that fewer items may result off-lists, and was undertaken
by the authors to the best of their abilities, considering that we were dealing with a vast collection of materials. We
may say that the corpus was sufficiently ‘cleaned’ for our purposes and that any residual errors cannot significantly
affect our results. In addition, for the reasons of discretion and avoidance of commerciality, we omitted the names of
brands and companies.

Using the above detailed procedure, we produced a corpus of ship instruction books and manuals (CSIBM), com-
prising 1,769,821 running words, which is made up of texts varying in length, depending on the size and complexity
of the plant or system they refer to. Bearing in mind that this is a discipline- and genre-specific corpus, we may say
that our corpus is of a substantial size, which should warrant the representativeness of our results and the generalisa-
tion of the conclusions we will make.

6.2. Methodology

The method used in this study is Lexical Frequency Profiling — LFP (Laufer and Nation, 1995), which is used to
measure vocabulary level of texts. In this method, software is used to classify words based on word lists they belong
to and calculate the coverages of those word lists in texts. For this purpose, we will use the software developed by
Anthony Laurence — AntWordProfiler 1.4.0w (2014), which can lexically analyse texts against the loaded word lists.

The word lists used are those presented in the introductory section. To answer the first research question, we will
use the General Service List (West, 1953) and the Academic Word List (Coxhead, 2000), as these lists are comple-
mentary (the AWL was built on top of the GSL). This will allow for a comparison with the previous studies on other
genres and disciplines, as most studies have used these two lists for lexical profiling.

To answer the second research question, we will use, as suggested above, the Ward’s (2009) and Hsu’s (2014)
engineering word lists. These are only available as headwords and for lexical profiling they have to be expanded
into all-family-member form, which we will do using Cobb’s programme called Familizer+Lemmatizer v2.0 (2018).

In order to answer the last research question, we will use Nation’s BNC/COCA lists (2012), as the most complete
set of general word lists available.

Pedagogical implications will be discussed in section 8.

7. Results

The results obtained through the above explained methodology will be presented in tables and discussed by answer-
ing the research questions posed above.

7.1. How much high-frequency general-purpose and academic vocabulary is used in marine engineering
instruction books and manuals?

By analysing the finalised corpus against the General Service List (GSL) and the Academic Word List (AWL), we
obtained the results regarding the frequency of general-service and academic words in the Corpus of Ship Instruction
Books and Manuals — CSIBM (Table 1).
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Table 1. Coverage of GSL and AWL in CSIBM.

Word lists Tokens Coverage (%)
GSL 1,263,472 71.39
AWL 142,761 8.07
- 363,588 20.54
Total 1,769,821 100

The coverage of general-purpose words in the corpus is 71.39%, which is, not surprisingly, below the expected
coverage of 78%-92%, cited for ‘various written texts’ (Nation and Waring, 1997), although similar to the coverage
of 70%-71.9% in various academic texts, as reported by Coxhead (2000). Basically, this means that, with just the
knowledge of 2,000 most common English words, approximately every fifth word of a text of this genre will not be
familiar, which would make reading and understanding very difficult and slow.

Not surprisingly, the corpus also features a somewhat lower coverage of academic vocabulary (8.07%), com-
pared to the expected average of around 10% (Coxhead, 2000) in typical academic texts, such as research articles
and textbooks (e.g. 10% in medicine (Cheng and Ge, 2007), 11.17% in applied linguistics (Vongpumivitch et al.
2009), 9.47% in pharmacology (Fraser, 2007), etc.). The level of academic vocabulary varies amongst academic
genres themselves (Vukovi¢-Stamatovi¢, 2020) and, strictly speaking, the genre we study here is not consid-
ered as academic. However, although a non-academic genre, ship instruction books and manuals still contain a
substantial amount of academic vocabulary compared to some other non-academic genres, such as newspapers,
where the AWL’s coverage is 4% (Nation, 2016). To a large degree, the AWL covers words belonging to formal
register (Nation, 2016), which is why some coverage of it is expected in all types of formal texts. The coverage
we found is substantial enough that we may conclude that learning the AWL during the studies or for the needs
of a formal training after secondary education is not only useful for reading academic texts, such as textbooks,
but that it will also be useful in a future career of a marine engineer serving on board, which is an important
pedagogical implication.

The cumulative coverage of the GSL and the AWL (71.39% + 8.07% = 79.46%) is lower than the average of
86.1% found in academic texts (Nation, 2000: 27). These kinds of results were to be expected, since ship instruction
books and manuals are highly-technical in nature and meet the specific needs of the technical ‘community’ of marine
engineers, and having in mind that they are not overly narrative. These results point to the fact that a substantial
percentage of the words used in ship technical manuals belongs to technical vocabulary, which is prominent and
frequent in them.

To illustrate the kind of words which are represented by the said lists, we present an excerpt from our corpus,
taken from a boiler instruction manual used on a container ship (Figure 1). The words marked red represent the
first 1,000 words of the GSL, whereas those marked green are from the second 1,000 words of the GSL. The words
marked blue belong to formal academic vocabulary, as represented by the AWL. The word marked black are outside
the GSL and the AWL.

The working principle of the rotary cup bumer is based on atomising by centrifugal force. The atomising cup is driven at
high speed by an electric motor through belts. The oil is gently positioned at low pressure into the spinning cup in
which it moves gradually forward forced by the centrifugal action of the cup until it is thrown off the cup rim as a very
fine, uniform film. The high velocity primary air discharge around the cup strikes the oil film, breaks it up and converts it
into a mist of fine particles which are injected into the combustion zone and burned.

The total consumption of air needed for a complete combustion is supplied by the combustion air fan which is mounted
on top of the wind box. The primary air represents approximately of the total air required for the combustion. The
remaining is represented by the secondary air and tertiary air.

The primary air is used not only to atomise the oil film, but also to direct the resulting cone of oil into the combustion
chamber. For this purpose a swirl ring is fitted in the cup shroud which will guide the primary air in the same rotating
direction as the rotary cup.

The combustion air passes a distribution ring before it reaches the combustion air opening which is provided with air
vanes. Furthermore, a part of the combustion air is led through adjustable tertiary air gaps making a balanced air flow
through swirler and combustion air opening.

Figure 1. Coverage of GSL and AWL in an excerpt from CSBIM.
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7.2. How much general engineering vocabulary is used in marine engineering instruction books and
manuals?

In this part of our study we used Ward’s Basic Engineering English Word List (BEEWL), and Hsu’s Engineering
English Word List (EEWL), as indicated in the introductory section of the paper (4.3).

As explained earlier, Ward’s target population were low-proficiency students, which is why he did not pre-exclude
any number of high-frequency words. Due to this, we cannot use this list together with any general-purpose list. Table
2 presents the coverage of BEEWL in our corpus.

Table 2. Coverage of BEEWL in CSBIM.

Word list Tokens Coverage (%)

BEEWL (Ward) 293,377 13.53

Ward’s list covered 16.4% in his engineering corpus and compared to that, our result is somewhat lower (13.53%).
This was to be expected, as our corpus is more discipline-focused than the one Ward used, which comprised many
engineering fields. In addition, the genre used for making that list was different from ours (BEEWL was based on
textbooks). Still, Ward’s list is rather short (it contains 299 types), and the coverage it makes is substantial relative
to that. Thus, for low-proficiency students of marine engineering, Ward’s list might be of value. However, without
expanding their vocabulary knowledge further, prospective marine engineers will not even remotely be able to cope
with the English texts of this genre.

We will use the same excerpt as in section 7.1 to illustrate which words are covered by Ward’s list (Figure 2). The
words from BEEWL are marked red.

The working principle of the rotary cup burner is based on atomising by centrifugal force. The atomising cup is
driven at high speed by an electric motor through belts. The oil is gently positioned at low pressure into the
spinning cup in which it moves gradually forward forced by the centrifugal action of the cup until it is thrown off the
cup rim as a very fine, uniform film. The high velocity primary air discharge around the cup strikes the oil film,
breaks it up and converts it into a mist of fine particles which are injected into the combustion zone and burned.

The total consumption of air needed for a complete combustion is supplied by the combustion air fan which is
mounted on top of the wind box. The primary air represents approximately of the total air required for the
combustion. The remaining is represented by the secondary air and tertiary air.

The primary air is used not only to atomise the oil film, but also to direct the resulting cone of il into the
combustion chamber. For this purpose a swirl ring is fitted in the cup shroud which will guide the primary air in the
same rotating direction as the rotary cup.

The combustion air passes a distribution ring before it reaches the combustion air opening which is provided with
air vanes. Furthermore, a part of the combustion air is led through adjustable tertiary air gaps making a balanced
air flow through swirler and combustion air opening.

Figure 2. Coverage of BEEWL in an excerpt from CSBIM

Table 3 presents the coverage of Hsu’s EEWL in our corpus, together with the coverage of the 2,000 most frequent
words, as represented by the BNC/COCA lists, bearing in mind that Hsu’s list was built on top of them and does not
overlap with them.

Table 3. Coverage of EEWL in CSBIM.

Word lists Tokens Coverage (%)
BNC/COCA 2,000 1,307,381 73.87
EEWL (Hsu) 178,857 10.11
Total 1,486,238 83.98
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Not surprisingly, again, the coverage of 14.3% in the original corpus was considerably higher than the one we
obtained in our corpus (10.11%). As said earlier, Hsu’s corpus comprised undergraduate textbooks from 20 engineer-
ing subfields, marine engineering being just one of them. So, in addition to the fact that Hsu’s list is more general and
made from a different genre, we should bear in mind Hsu’s finding (2014) that marine engineering proved to be one
of the most demanding engineering fields vocabulary-wise.

Figure 3 represents the same excerpt we used before, only this time the words marked red belong to BNC/COCA
first 1,000 words, whereas those marked green belong to the second BNC/COCA list. The words marked blue belong
to Hsu’s EEWL.

The working principle of the rotary cup burner is based on atomising by centrifugal force. The atomising cup is driven at
high speed by an electric motor through belts. The oil is gently positioned at low pressure into the spinning cup in which
it moves gradually forward forced by the centrifugal action of the cup until it is thrown off the cup rim as a very fine,
uniform film. The high velocity primary air discharge around the cup strikes the ail film, breaks it up and converts it into a
mist of fine particles which are injected into the combustion zone and burned.

The total consumption of air needed for a complete combustion is supplied by the combustion air fan which is mounted
on top of the wind box. The primary air represents approximately of the total air required for the combustion. The
remaining is represented by the secondary air and tertiary air.

The primary air is used not only to atomise the oil film, but also to direct the resulting cone of ail into the combustion
chamber. For this purpose a swirl ring is fitted in the cup shroud which will guide the primary air in the same rotating
direction as the rotary cup.

The combustion air passes a distribution ring before it reaches the combustion air opening which is provided with air
vanes. Furthermore, a part of the combustion air is led through adjustable tertiary air gaps making a balanced air flow
through swirler and combustion air opening.

Figure 3. Coverage of BNC/COCA 2,000 and EEWL in an excerpt from CSBIM.

In the absence of a marine engineering word list, the lists presented above are all of some value and applicable to
an extent, even though they all perform considerably lower in our corpus than in their original corpora. This calls for a
creation of a marine engineering word list, which will be of more value to marine engineering students and practitioners.

7.3. How many words are needed to read marine engineering instruction books and manuals at an
adequate level?

Finally, we come to the question of how much vocabulary is actually needed to adequately read and understand ship
instruction books and manuals. Table 4 presents the coverage of Nation’s BNC/COCA lists in our corpus. At each
level, the knowledge of proper nouns, abbreviations and marginal words is assumed, as these are words which bear
no or minimum learning load. Namely, proper names are generally easily recognised in a text; abbreviations are
typically explained the first time they are used in a text; whereas marginal words contain the letters of the alphabet
(typically also used as abbreviations), exclamations and swear words — the former are generally easily recognised,
while the latter are not used in the genre we study.

Table 3. Coverage of BNC/COCA lists in CSBIM.

BNC/COCA word lists Coverage (%)
2,000 + proper n., abbrev. and marginal words 78.12
3,000 + proper n., abbrev. and marginal words 86.34
4,000 + proper n., abbrev. and marginal words 89.19
5,000 + proper n., abbrev. and marginal words 91.53
6,000 + proper n., abbrev. and marginal words 92.42
7,000 + proper n., abbrev. and marginal words 93.31
8,000 + proper n., abbrev. and marginal words 93.88
9,000 + proper n., abbrev. and marginal words 94.27
10,000 + proper n., abbrev. and marginal words 94.62
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BNC/COCA word lists Coverage (%)
11,000 + proper n., abbrev. and marginal words 94.82
12,000 + proper n., abbrev. and marginal words 95.12
25,000 + proper n., abbrev. and marginal words 95.85

The results presented in Table 4 confirm that ship instruction books and manuals are lexically very demanding.
The coverage of 95%, required for adequate reading comprehension (Laufer, 1989, 1992) is reached with the knowl-
edge of 12,000 most frequent words of English. The ideal coverage, that of 98%, is not even reachable if only general
vocabulary is considered.

Compared to the results obtained from marine engineering textbooks (Hsu, 2013), which is a corpus from the
same discipline but of a different genre, where the threshold of 95% was reached at the level of 8,500 most com-
mon words, we can, once again, confirm the high lexical demand of our corpus. This does not come as a surprise
considering the fact that textbooks are usually more narrative, which requires more high-frequency words, whereas
instruction books and manuals are more technical and specific in nature. Further comparison with textbooks from
other engineering fields points to more differences. For instance, Hsu (2014) finds that the same adequate reading
threshold is reached at the level of 5,500 words for electrical and chemical engineering textbooks, and at the level of
as few as 3,500 words for civil and mechanical engineering textbooks.

The first 4,000-5,000 words of English cover about 90% of the corpus and the additional thousands do not
contribute much to a further substantial rise of the cumulative coverage, i.e. the additional coverage of 5% needed
is reached only with some additional 7,000 words. Therefore, after mastering some level of general vocabulary, it
would make sense to turn attention to the field-oriented vocabulary, where a much smaller selection of words could
bring about a substantial coverage, as suggested by Nation (2,000). This would drastically reduce the learning load
of prospective marine engineers.

For illustration purposes, we present the same excerpt with markings which show what level list particular words
belong to. The legend is as follows: red — Ist 1,000 words, green — 2nd 1,000 words, blue — 3rd 1,000 words, pink — 4th
1,000 words, violet — 5th 1,000 words, ochre — 6th 1,000 words, brown — 7th 1,000 words, black — words outside these lists.

The working principle of the rotary cup burner is based on atomising by centrifugal force. The atomising cup is driven at high
speed by an electric motor through belts. The oil is gently positioned at low pressure into the spinning cup in which it moves
gradually forward forced by the centrifugal action of the cup until it is thrown off the cup nm as a very fine, uniform film. The
high velocity primary air discharge around the cup strikes the oil film, breaks it up and converts it into a of fine

which are injected into the combustion zone and burned.

The total consumption of air needed for a complete combustion is supplied by the combustion air fan which is mounted on
top of the wind box. The primary air represents approximately of the total air required for the combustion. The remaining is
represented by the secondary air and tertiary air.

The primary air is used not only to atomise the oil film, but also to direct the resulting cone of oil into the combustion
chamber. Faor this purpose a swirl ring is fitted in the cup shroud which will guide the primary air in the same
direction as the rotary cup.

The combustion air passes a distribution ring before it reaches the combustion air opening which is provided with air vanes.
Furthermore, a part of the combustion air is led through adjustable tertiary air gaps making a balanced air flow through
swirler and combustion air opening.

Figure 4. Coverage of BNC/COCA lists in an excerpt from CSBIM.

As can be seen in Figure 4, the words from the first three BNC/COCA word lists pervade the excerpt, whereas the
other word lists are represented by just a few or only one item.

8. Pedagogical implications

The results of this paper have important pedagogical implications for ESP instruction of prospective marine engi-
neers, particularly with a view to enable them to adequately read ship instruction books and manuals. Namely, the
results point to the need to create a marine-engineering-specific word list, so as to reduce the learning load of the
learners — without using discipline-specific word lists, these ESP learners would need to learn about 12,000 most
common words of English, which is a daunting task. However, until such a list is created, learners and teachers may
rely on some corpus-based solutions, i.e. alternative word lists, the value of which we have attempted to estimate
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in this paper. We found that the existing general engineering lists are of some value — for low-proficiency students,
there is Ward’s list of some 300 words, which can provide a solid start to their English learning. For those who have
mastered the first 2,000 words of English, Hsu’s list is recommended. Still, both will not be enough to reach the level
of adequate reading comprehension and will need to be supplemented by other word selections, including those not
derived from corpora, in order to master the needed vocabulary, until the creation of a marine engineering word list.

9. Limitations of the study

As pointed out in the introduction, the knowledge of vocabulary is a strong predictor of reading comprehension but
is definitely not the single predictor and factor having an impact on it. The knowledge of grammar would need to
be adequate, to some extent, for adequate reading comprehension, and, on the other hand, some facilitating factors,
which we briefly mentioned in the introduction, need also to be taken into account. Namely, being very familiar with
the subject may compensate for lack of words and enable comprehension even below the set thresholds (Schmitt et
al., 2015), i.e. a prospective or practising marine engineer may be very familiar with ship’s systems and be in a posi-
tion to understand ship instruction books and manuals even with some gaps in his/her vocabulary. In practice, we
expect very few of them to be familiar with the most frequent 12,000 words of English, which means that they have
found ways to learn specialised vocabulary. Another facilitating factor is that ship instruction books and manuals are
abundant with images, diagrams and schemes, which certainly add to the overall readability of the texts. On the other
hand, the learning of vocabulary from this field cannot be easily estimated or measured due to polysemous words (for
example average, which, in Maritime English can also mean /oss or damage to maritime property). Still, employing
corpus-based solutions, as suggested here, can immensely contribute to their efforts.

10. Conclusion

In this paper we studied the lexical profile of ship instruction books and manuals with the aim to answer three re-
search questions.

First, we determined that this genre contains somewhat less high-frequency general-purpose vocabulary than is
the case with some other genres, which points to the fact that a substantial remainder of the uncovered words could
in fact be technical words. Academic vocabulary was not as present as in academic texts, but its presence was still
substantial enough to justify and recommend including English for Academic Purposes courses as part of education
to be received by a marine engineer.

Secondly, we dealt with general engineering vocabulary in our corpus, as represented by two currently available
word lists. The results point to a considerable presence of this vocabulary, too, and show that these lists have some
value in the ESP instruction for prospective marine engineers. However, the lists proved insufficient, even when
combined with lists of high-frequency general vocabulary.

Thirdly, we determined that the most common 12,000 words of English were needed to adequately read ship
instruction books and manuals. This figure is beyond the reach of many learners, which, together with the previous
findings (insufficient applicability of the existing engineering word lists), points to the need of creating a marine
engineering-specific word list.

The results of this study point to the high technicality and lexical demand of ship instruction books and manu-
als, which calls for a highly technical English courses’ design and further research in marine engineering (English)
vocabulary.
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