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How large a Vocabulary do EAP Engineering Students
need?

Jeremy Ward
Institute of Social Technology, Suranaree University of Technology,
Amphoe Muang, Nakhon Ratchasima

It is commonly suggested that learners need a vocabulary of at least 3000 word families in order to
begin reading efficiently, and that this vocabulary should be based initially on a general word list and
then supplemented by an academic and/or technical word list. This study shows, first, that EAP
engineering students with a vocabulary of only 2000 word families may have sufficient lexical
knowledge to read texts; second, that there may be no need for them to start with a distinct, “general”
vocabulary; and third, that using texts based on a specialist vocabulary may not overburden learners
with difficult technical vocabulary, This in turn suggests that EAP reading for engineers can be
undertaken at an earlier stage than it commonly is.

1. INTRODUCTION

The importance of vocabulary knowledge for effective second language reading
hardly requires justification to anybody who has tried to read in a second language
in which he/she is not very proficient, to anyone who, when checking text
comprehension, has been asked by learners “What does this word mean?”, or to
anyone who has noticed the widespread learner strategy of glossing unknown words
in texts (Ghadessy 1979).

Vocabulary knowledge may have received less attention during the late 1970s and
1980s, when more stress tended to be laid on top-down, schema-driven processes
in reading but with the postulation of “interactive” models of reading (Carrell et
al. 1988) common sense has reasserted itself (see the discussion in Grabe 1988).
One claim particularly relevant to the present study is that a reader will not be able
to read effectively unless he/she knows a certain percentage of the running words
in a text (Liu & Nation 1985). The figure of 95% has been suggested, at which
“threshold” a reader can use the reading skills he/she has acquired in the first
language to read in the second language (Laufer 1988, 1992, 1997; Hirsh & Nation
1992). In a sense this is obviously an oversimplification, depending as it does on
the importance, exact position, guessability and re-occurrence of the “unknown”
words, but the claim is not obviously untrue. Nation (1996:11) remarks “A larger
vocabulary size (sc. than 95%) is clearly better” and quotes West (1941) as
recommending 98% “known” words in a reading text (Nation & Coady 1988:99).
Hazenberg & Hujlstin (1993:152) express similar reservations about the 95% figure,
but this study, like theirs, will take it as the benchmark.
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This study investigates what lexical resources are needed to achieve this 95%
threshold by undergraduate engineering students reading their textbooks in English.
It seems at least common sense that they need a “general” vocabulary to start with,
such as West’s (1953) General Service Word List, before moving on to specialist,
technical or academic vocabulary (however these terms are defined). As Nation &
Waring (1997:11) remark, “..Clearly the reader needs to know the 3000 or so high
frequency words of the language. These are an immediate high priority and there is
little sense in focusing on other vocabulary until these are well learned”., Even
more blithe is Jordan (1997:150), who remarks that “The vocabulary for students
following EAP courses should clearly be much more advanced than the core 2000-
3000 words that provide the basis of about 80% of the words likely to be
encountered.”

However since there is evidence (Nurweni & Read 1999) that many undergraduate
engineers are some way short of this 3000-word mark; since there is a lack of
evidence to show that such a general list would give the 95% coverage necessary;
since there is often limited time available to facilitate student textbook reading;
and since there seems on the face of it an inherent contradiction in using a general
list for learners with specific purposes, it seems reasonable to ask first, if it would
be possible to devise an “engineering word” list as a short cut to reading fluency,
and second, if it would not be more efficient to introduce such a list to learners at
the earliest possible opportunity (provided needs can be identified at an early stage).

2. METHOD

A list of the most common words in first-year engineering texts was created in the
following manner.

In consultation with engineering faculty members, five extended texts were chosen
from the first year courses in engineering that an engineering student at the writer’s
institution' would be required to take. These texts dealt with engineering
thermodynamics, engineering mechanics, fluid mechanics, statistics & probability
and mechanics of materials. The words in the texts were counted giving a corpus of
approximately 1 million background engineering words. This will be referred to as
“the engineering corpus”. 1 million is of course the total number of running words,
or tokens; there were approximately 15000 different types?.

The words in this corpus were then grouped in word families at level 6 as described
in Bauer & Nation (1993), i.e. including under the headword all inflected forms
and specified derived forms but excluding classical roots and affixes and compound
words. For example, the word family under the headword “USE” included the
following: used / uses / using / usable / useful / usefulness / useless / users / user.

From the resulting list of word families the 3000 most common were taken to
create the engineering word list. The figure 3000 was chosen for purposes of
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comparison with the General Service Word List (West 1953) of 2000 words,
complemented by the University Word List of 836 words (Xue & Nation 1984).

This engineering list (EngList) was run against various texts to establish its predictive
power - i.e what proportion of the words in the text it covered, or (as it will be
termed here) predicted. Twelve 5000-word texts were selected from a variety of
academic disciplines, in the following manner. An undergraduate textbook was
selected in each of 12 disciplines: physics, chemistry and biology (i.e. background
sciences); engineering materials, fluid mechanics and engineering mechanics
(background engineering); chemical engineering, electrical engineering and
mechanical engineering (specialist engineering); and economics, philosophy and
psychology (humanities). A random sample of 30 pages (every 10th page starting
from page 27) was taken from each book. After excluding diagrams, rubrics,
footnotes, variable names, equations, proper names, units of measurement and
abbreviations, the first (approximately) 5000 words of each selection were taken as
the texts. This made a total corpus of 60000 running words (which I shall refer to
as the interdisciplinary corpus).

3. RESULTS AND DISCUSSION

1 will be referring to various lists in this paper and the reader is advised to undertake
the simple task of mastering the naming system (Table 1 below) before continuing.

LIST NAME CONTENTS

EngList 3000 most common engineering word families

EngListl 1000 most common families from EnglList

EngList2 2nd most common 1000 word families in EngList

EngList3 3rd most common 1000 word families in Englist

GSL General Service Word List (West 1953) (c. 2000 families)

GS1 1000 most common families from GSL

GS2 2nd most common 1000 families from GSL

UWL University Word List (Xue & Nation 1984)
(academic words not in GSL) (800+ families)

GSL/UWL GSL & UWL combined

Table 1: List of lists
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3.1 THE PREDICTIVE POWER OF THE ENGINEERING LISTS .

The engineering corpus contained 15000 word types; of these approximately 8000
were accounted for in the 3000 word families of EngList. However the least frequent
of these 8000 - i.e. those in EngList3 - occurred less than 15 times in the engineering
corpus, with those at the bottom of the list occurring only four times. EngList3
thus assumes rather less importance and it is EngList1&?2 that will receive most
attention here.

Table 2 below shows how much of the 1 million engineering word corpus is predicted
by the EngList 1, 2 and 3 - the three lists which make up EngList. Incidentally, the
relative infrequency of EngList3 items in the texts, noted above, was also reflected
in the EngList3 column in Table 2.
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show, at least, that it is possible to predict 95% of the tokens in a large amount of
text - the 1 million word engineering corpus - with a list of 2000 word families
(EngList 1 & 2). The obvious question - whether EngList 1 & 2 would predict
other engineering texts as well, cannot be answered definitively here. For example,
the reader may have noticed that the 1-million word engineering corpus contains
no text in engineering materials, computer programming or electrical engineering
- three sub-disciplines that might well form part of a basic engineering curriculum
- and surmise that EngList would not predict as well in these sub-disciplines. On
the other hand, perhaps EngList would do so if it were based on a corpus that
included them. Section 3.2 below, which gives the results when EngList is run
against the interdisciplinary corpus, gives us some idea, but since the
interdisciplinary corpus is much smaller then the engineering corpus the results
cannot be regarded as having the same weight.

When EnglList was run against a different 100,000+ word engineering mechanics
text, i.e. one which was not part of the engineering corpus, it proved to be an
excellent predictor (engineering mechanics being one of the sub-disciplines in the
engineering corpus); see Table 3 below.

o EngList
EngListl | EngList2 | 1&2 | EngList3 &
(total)
Total

Thermodynamics 92.9 29 05.8 0.7 96.5
(280000 tokens)
Fluid Mechanics 91.7 4.2 959 1.1 97.0
(c250000 tokens)
Mechanics of 93.2 3.1 96.3 0.5 96.8
Materials
(c170000 tokens)
Statistics & 90.2 4.5 94.7 1.2 95.9
Probability
(c200000 tokens)
Vector Mechanics 92.7 3.1 95.8 0.8 96.6
(c120000 tokens)

Table 2: EngList run against engineering corpus texts (i.e. the texts from which EngList was assembled)
(Figures indicate percentages of tokens predicted)

It will be seen from Table 5 that EngList]l and EngList2 combined predict over
95% of tokens in all except one of the texts, in which the figure is 94.7%.

The reader should note that the figures in Table 2 are biased in favour of the predictive
power of EngList, since EngList is itself derived from a corpus based on these
particular texts (with diagrams, rubrics, footnotes, variable names, equations, proper
names, units of measurement and abbreviations eliminated). Table 2 does however

o o
EngListl | EngList2 | 1&2 | EngList3 ([gt, )
Total s
Mechanics text 92.6 43 96.9 09 97.8
(c116000 tokens)

Table 3: EngList run against engineering mechanics text (116000 words) which was NOT in the original
engineering corpus (Figures indicate percentages of tokens predicted)

To return to the present EngList1&2; the figure of 2000 word families is
considerably lower than the 3000 suggested by Laufer (1997) and the 5000 suggested
by Nation & Hirsh (1992) for general fiction, and spectacularly lower than the
11000 suggested by Hazenberg and Hujlstin (1993) for undergraduates in universities
in Holland, although the latter use a more restricted meaning of “word” and appear
to be dealing with students who have a much wider range of English reading
requirements.

The contents of EngListl & 2 proved remarkably different from those of GSL;
50% of the word types in EngList 1&2 (approximately 3000 out of 6000 types) do
not occur in GSL.

3.2 THE COVERAGE OF THE ENGINEERING LIST OVER THE INTERDISCIPLINARY CORPUS

With the use of Vocab Profile software from Victoria University of Wellington in
New Zealand, the texts in the 60000-word interdisciplinary corpus - the 12 different
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subject areas - were analysed to show the percentage _of tokens_(running words) = EneList
that were pre'dicted by the GSL, GSL/UWL and EngL.ist respectively. The results EngList] | EngList2 : -:& : EngList3 EngList
may be seen in tables 4 & 5 below. (total)
Total
Gsl Gs2 UWL Total biology 723 ) 79.5 26 82.1
i ] 04 85.9
biology i 8 ' chemistry 81.4 7.8 89.2 25 91.7
chemistry 71.6 4.5 12.6 88.7 -
physics 88.5 5.8 94.3 1.5 95.8
physics 76.7 5.0 109 925
gineering mats 81.9 7.5 89.4 2.3 91.7
engineering mats 68.0 8.0 104 86.4 = €
engineering mech 76.8 6.2 9.0 92.0 engineering mech 92.9 4.5 97.4 14 98.6
fluid mechanics 72.8 7.1 12.2 92.1 fluid mechanics 93.7 3.7 07.4 1.4 08.8
mechanical eng 65.1 1.3 7.9 80.3 mechanical eng 78.8 54 84.2 14 85.6
chemical eng 74.3 5.8 12.4 92:5 chemical eng 858 5.9 917 15 959
ic 774 43 124 94.1 -
e e electrical eng 90.4 63 9.7 1.1 978
€CONnomics 713 55 9.9 92.6 ;
£CONOMmics 75.1 11.0 86.1 4.1 90.2
philosophy 83.8 34 7.8 95.0
hilosoph 78.1 9.2 87.3 2.3 89.6
psychology 74.6 6.3 10.2 91.0 P phy
Table 4: Percentage of tokens in interdisciplinary corpus (12 x 5000) predicted by GSL/UWL . Pe ology 76.0 8.4 84.4 30 87.4
Incidentally, the figures in Table 4 confirm two claims made by Nation (1996) - Table 5: Percentage of tokens in interdisciplinary corpus (12 x 5000) predicted by EngList

that the GSL predicts approximately 80% of academic text (the mean coverage of

GSL in Table 1 is 79.8%) and also that the UWL will predict another 10% (the

mean coverage in Table 1 is 10.4%). However, GSL prediction is considerably

better in the humanities (mean 83.6%) than in the scientific/technical disciplines

(mean 78.5%). As a comparison of tables 4 and 5 shows (summarised in table 6 below), EngList
1 &2 combined predict better in all disciplines than GSL1 & 2. While the difference
s not enormous in the humanities, it certainly is in the scientific/technical disciplines?
(see the two right-hand columns of Table 6 below).

The figures in Table 5 give some support to the idea of “academic English”; the
only thing that all the texts have in common with EngList but not with GSL is that
they come from university textbooks, i.e. are academic.







