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APPLICATION OF EYE-TRACKING
IN EFL LEARNERS’ DICTIONARY
LOOK-UP PROCESS RESEARCH

Yukio Tono: Tokyo University of Foreign Studies, Tokyo, Japan (yukio.tono@gmail.com)

Abstract

The present study aims to apply eye-tracking technologies to analyse the process
of dictionary look-up by learners of English as a foreign language. An experiment
was conducted to examine detailed processes of look-up in the microstructure.
Several variables (the availability of supporting devices such as signposts or menus,
different types of grammar codes, positions of target definitions) were carefully
controlled to see how look-up behaviour would change in both monolingual and
bilingual dictionary interfaces. The findings show that look-up processes within a
microstructure are very complex, showing interactive effects among positions of
target information within the microstructure, functions of supporting devices,
and users’ proficiency levels. Pedagogical and methodological implications will be
discussed.

|. Introduction

Despite the increasing number of studies on dictionary use, there is one element
missing: a detailed analysis of actual look-up processes. Most previous studies
used experimental designs in which dictionary use served as an independent
variable and was contrasted with no use or other alternatives. The results were
always reported by making reference to ‘a group with dictionary use’ vs. ‘no
use’. They seldom examined, however, how each user actually looked up the
information in a dictionary. This situation looks quite similar to a series of
studies on the effects of formal instruction in EFL/ESL classrooms. As Long
(1983) critically commented, most studies claimed the effects of ‘formal instruc-
tion’ but very few studies actually described what was happening in real
classrooms.
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There are several different methodological techniques for describing diction-
ary look-up processes (see Tono 2001 for a review). Participant observations,
self-accounts, think-aloud protocols, videotaping, and screen recorders are
some of them. Since dictionary look-up operations are fundamentally cognitive
in nature, and most of the information is through visual perceptions, it would
be a significant improvement if we could accurately describe the look-up pro-
cess by eye movements. Eye movement research has been of great interest in
neuroscience and psychiatry, as well as ergonomics, advertising and design
(Richardson and Spivey 2004). To my knowledge, there has been no attempt
to apply this technology in dictionary reference process research.

The present study aims to investigate L2 learners’ dictionary look-up
processes by using an eye mark recorder. Eye-tracking methodologies seem
particularly promising in this area because gaze can be used as a proxy for
a user’s attention. While many techniques rely on explicit actions of users
(e.g., think-aloud, diary reports), eye tracking can yield much more
detailed moment-by-moment observations about how users interact with dic-
tionary information. Thanks to this, eye tracking is particularly useful for de-
veloping user models in Web sciences and other areas of information
technology.

The use of an eye mark recorder has been quite popular in cognitive psych-
ology and ergonomics. Eye movement data have been analysed for two main
purposes: diagnostic and interactive. In the diagnostic use, eye movement data
provide evidence of the user’s attention and can be investigated to evaluate the
usability of interfaces (Faraday and Sutcliffe 1996). In the interactive use, a
system responds to the observed eye movements and can thus be seen as an
input modality (Duchowski 2003). For instance, an analysis of eye movements
in order to assess the usability of an interface for a simple drawing tool was
performed in Goldberg and Kotval (1999). Comparing a ‘good’ interface with
well-organized tool buttons to a ‘poor’ interface with a randomly organized set
of tool buttons, the authors showed that the good interface resulted in shorter
scan paths that cover smaller areas. The measure of interest in their study is
efficient scanning behaviour, i.e. a short scan path to the target object. The
merit of this study is to have introduced a systematic classification of different
measures based on (temporal) scan paths rather than on cumulative (spatial)
fixation areas. The temporal succession of transitions between different areas
of attention is particularly relevant to the investigation of the effect of guiding
devices such as menus and signposts.

I have conducted a series of experiments (Tono 1984, 1988, 1991, 1992, 2000,
2001) in order to examine in detail what is happening during look-up processes.
Methodologically, this study will supplement my previous findings. Using an
eye mark recorder will shed some light on new aspects of user behaviour in this
complicated process of dictionary look-up.
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2. Method
2.1 Aims

The aim of the present study is to investigate the process of dictionary look-up
using an eye tracker. To be specific, the following variables are controlled to see
if there is any difference in the look-up performances recorded by an eye mark
recorder:

(1) Independent variables:
(a) Interface: monolingual/bilingual
(b) Position: entry-initial/entry-final
(c) Guiding devices: menus/signposts
(d) Information type: definitions/idioms/grammar patterns
(2) Moderator variables:
(a) Proficiency levels: high/low
(b) Look-up success: success/failure
(3) Dependent variables:
(a) Scan paths
(b) Cumulative fixation areas

It is inevitable that the use of an eye tracker makes look-up performances
different from those in normal settings. The experiment was controlled in such
a way that the subjects were asked to look at the PC monitor with a head on a
chin-rest and search for the information on the display without moving the
head. The dictionary information in the entry was carefully manipulated in
terms of the variables specified in (1). As indicated in the moderator variables
in (2), the present study examines the differences in look-up behaviour between
learners at different proficiency levels. The results of an eye-tracking analysis
were also assessed in terms of look-up success or failure. Eye tracking data was
recorded mainly in terms of scan paths and cumulative fixation areas. The
information in the entries was deliberately controlled in terms of its availability
and position within the entry in order to see how eye movements will change
according to the information provided.

The following is a list of research questions:

(1) How do users search for word meaning in the entry? How does the
position of the definition (entry-initial vs. entry-final) affect the process?

(2) How do guiding devices such as menus or signposts affect the process of
look-up?

(3) Is the process different if the users’ proficiency levels are different?

(4) Is the process different depending on whether the dictionary entry is
monolingual or bilingual?

(5) Is there any difference in the look-up process between look-up success
and failure?
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2.2 Subjects

Eight subjects (5 female, 3 male) participated in the study. The subjects were
selected mainly from students at Tokyo University of Foreign Studies and had
learned English for at least six years at junior and senior high schools. They
were classified into HIGH and LOW groups, with four persons each, according
to proficiency level scores in TOEIC (HIGH: over 800 = B2 to C1 according to
the Common European Framework of Reference; LOW: below 550 = A2 ac-
cording to the CEFR). All the subjects were individually tested in the university
laboratory and asked to fill in consent forms for data contribution for research
and user profile questionnaires.

2.3 Apparatus

The presentation of the sample entries was hosted on a computer with a 17 inch
(42.5 cm) monitor (the main monitor). A second computer (the EMR monitor)
was used to control the eye tracking system, a NAC Image Technology
Eyemark Recorder (EMR-8B, model ST-650). The normal unit was used,
with which a subject’s head is immobilized by a chinrest in order to obtain a
high-precision record of an observer’s point-of-regard.

The eye mark recorder is shown in Fig. 1, and the experimental setup in
Fig. 2.

The EMR eye tracker uses two cameras directed toward the subject’s left and
right eye, respectively, to detect their movements by simultaneously measuring
the centre of the pupil and the position of the reflection image of the infrared
LED on the cornea. A third camera is faced outwards, in the direction of the
subject’s visual field, including the main monitor. The system has a sampling
rate of 60 Hz. Eye movement is measured by infrared corneal reflex method in
the eye-tracking unit at the frequency of 30 per second. The subject’s head
posture was maintained with a chin rest, with the eyes at a distance of 50 cm
from the main monitor. A digital video recorder that captured the data from

Figure 1: The NAC EMR-HMS8B and NL8B eyemark recording units used
in the study. This figure appears in colour in the online version of the
International Journal of Lexicography.
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Figure 2: A general view of the experimental setup. This figure appears in
colour in the online version of the International Journal of Lexicography.

the third camera was connected to the computer that processed the eye move-
ments and allowed to synchronize eye-tracking recording and video recording.

The overall analysis was made by using a general-purpose analysis software
for eye tracking data called the EMR-dFactory. Using the EMR-dFactory, it is
possible to obtain processed data such as fixation point, eye blink, angle of
convergence, pupil reaction, and gaze data. When eye movements are relatively
steady for a short period (250-300 ms), they are called fixations whereas rapid
shifts from one area to another are called saccades (Jacob 1991). During a
saccade, no visual processing takes place. In this experiment, the primary
focus was on fixation points and scan paths (temporal processes of fixations
and saccades).

2.4 Task

In the experiment, all the tasks were displayed through a PC monitor. Instead
of using a real dictionary, special microstructure entries for the words MaxE and
FAsT were created based on LDOCES and MEDO respectively for experimental
purposes. Information in the two entries was then deliberately controlled to see
whether the effects of availability or non-availability of certain information in
the entries would affect actual look-up performance by comparing a set of tasks
with and without the given information. In order to answer the research ques-
tions (see (1) - (5) in 2.1.), the availability of dictionary information was con-
trolled. Table 1 summarises the list of features controlled in the experiment:
The two entries (MAKE from LDOCES and rast from M EDO) were modified
to produce entries with or without the features. Bilingual entries were also
written based on the translation of the two entries. This is a design somewhat
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Table 1: Features manipulated in the task entries

(a) Features available in monolingual entries only:

- [+ signpost] / [—signpost]: whether signposts were available or not

- [+ menu] / [-menu]: whether menus were available or not

(b) Features available in bilingual entries only:

- [grammar code]: two types of grammar codes were compared

(¢c) Features controlled in both monolingual and bilingual entries:

- [initial] / [final]: the target definition is in the initial or the final position
of the entry

- [HIGH] / [LOW]: the proficiency level of users

similar to Tono (1984), but the present study focused on eye movements in the
search process within a microstructure of an entry.

2.5 Procedure

The subjects were first briefed about the experiment. They were told that dic-
tionary entries were going to be presented to them on screen, and that they
would be asked to find the meaning of the part highlighted in red in the ex-
ample shown in the upper right edge of the screen. They were also instructed to
watch the demonstration carefully so that they could report as soon as they
found the information they were looking for. The subjects were then instructed
to place their head on the chin rest. Calibration was performed by instructing
the subjects to fixate six points on the edges of the screen. After that, the
subjects were shown the demo slides, followed by the main session. At the
end of the session, they provided some demographic information and answered
a short questionnaire about their general English proficiency scores, experience
of dictionary use, overseas experience, among others.

2.6 Data Analysis

Common eye-tracking measures include pupil dilation, fixation information,
and sequence information such as scan paths. For the analysis of the present
study, I relied on measures related to gaze fixations with a minimum threshold
of 100 ms in areas of interest (AOIs). Here AOIs include the structure of the
entry and each sub-element therein (e.g., definition, signpost, example, and
grammatical codes). Comparisons were made between different proficiency
groups in terms of the above gaze pattern and duration data. In the experiment,
the subjects’ head movements were minimized by a chin support, which
made the tasks more artificial than a head-mounted eye tracker, but it
made the recording of the eye movements more accurate. The data was analysed
using the EMR-dFactory to produce sequence as well as fixation information.
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3. Results

In the experiment, a close examination was made into eye movements when the
users searched for information in the entry. To this end, eight subjects (Subject
A — H) were asked to look at an LCD monitor, where a sample entry was
displayed with a sentence cue. The sentence contains a word highlighted in red,
about which the subjects were asked to look for the information in the entry on
screen. Twenty-four entries with controlled information (cf. Table 1) were pre-
sented to each subject and the variables manipulated were counterbalanced
across the subjects so that any order or carry-over effects were minimized
(see online supplementary material for matching). The success-failure was
judged against the reports made by the subjects (i.e. the definition or informa-
tion they chose) at the end of each search.

In this section, I will investigate, using an eye tracker, how the following
features affect users’ look-up processes: (a) signposts, (b) menus, (¢) monolin-
gual vs. bilingual entries, (d) users’ proficiency levels and (e) positions of target
information in the entry.

3.1 The effect of signposts

3.1l Overalltendencies. How do guiding devices such as signposts help? The two
contrastive interfaces ([ + SIGNPOST] vs [-SIGNPOST]) were compared for
the entry MakEe. The following pairs of cue sentences were prepared:

(1) a. John made breakfast while we were waiting. [+ signpost]

b. She made coffee for us all. [—signpost]
(2) 1 make that $1200 after tax. [+ signpost]/[—signpost]
(3) a. The novel would make a great film. [+ signpost]

b. Good wine can make a meal. [—signpost]

In most cases, two versions of cue sentence were prepared for each target
definition to avoid carry-over effects, although some cue sentences were iden-
tical for both conditions (e.g. (2)) to see if the same sentence would be pro-
cessed in the same way under different conditions.

The overall success rate of the target definition of MAKE, when the variable
[signpost] and the proficiency level (HIGH/LOW]) were controlled, is shown
in Table 2. The results show that both groups did not perform well with sign-
posts. Half of the tasks by the high proficiency group ended in failure, although
they were provided with signposts. As will be discussed in 3.1.2, an eye tracker
confirmed that only one subject from the [LOW] group actually used signposts.
However, the [LOW] group subjects did better (n = 8) without signposts, partly
because they spent more time on the search and were thus more careful
and partly because we could not avoid carry-over effects for some tasks.
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Table 2: Success rate of look-up performance (MAKE/[ =+ signpost]/[mono])

MONOLINGUAL HIGH LOW

Success

Failure Success

Failure

+SIGNPOST 6
—SIGNPOST 5

make! verd

N

past tense and past participle made
1 [transitive] to produce something, for example by putting the
different parts of it together: I'm going to show you how to make a box for your
tools. | A family of mice had made their nest in the roof. | She made her own
wedding dress. | The company has been making quality furniture for over 200
vears. | They met while they were making a film. Make a list of all the things you
need. make somebody something He made her a toy horse, using just some
straw and bamboo twigs. | be made from something Paper is made from

of something She's very good at making things from old scraps of
Japanese-made/English-made etc (=produced in Japan etc)
2[)e)[transitive] used with some nouns to say that someone dgf€s something:
Anyone can make a mistake. | I can't make a decision just,
quick phone call. | You could have made more effm 1o,
attempt to ize. | Could I make a

like to make. | The police were called but no arr,
should make a start on_cleaning this room.. making such a fuss!
3[R [transitive] to cook or prepare or drink: When was the last time
youmade a cake? | John was making breakfast in the kitchen. | Who's going to
make the tea? | make ing /'ll make you some sandwiches.
[transitive] to cause something to happen, or cause a particular state
or condition: Its beautiful beaches make this a highly popular area with tourists.
| It was this movie which made him a star. | His attitude made him very
unpopular with colleagues. | The photo makes her look much older than she

to him. | He made no
ere are a few points I'd
were made. | I suppose we

rtime: 'm sorry, [ can't make Friday after all. | Will you be able to make
e next meeting?

8 LN IIAYWORHN [transitive] to succeed in achieving a particular position,
rate etc: He was never good enough to make the team. | I don't think we'll make
the deadline.

9 [ETHMTTONDY [transitive] to earn or get money: The plan could cost you
more than you would make. | They made a profit of £140 million. | His one aim
inlife was to make money. | She hopes to make a living (=earn the money she
needs to live) from writing children's books. | He's made a fortune (=earned a
lot of money) selling computers on the Internet. | make something out of
something How easy is it to make money out of gardening?

10 [FESTWNGTIZNEGRY [linking verb] to have the qualities that are necessary
fora particular job, use, or purpose: [+ noun] : I’ sure you will make a very
good teacher. | The hall would make an ideal venue for a wedding reception. |
An old cardboard box makes a comfortable bed for a kitten.

11 make it/that something spoken used to correct what you have just said:
Can we have two cups of coffee, please? No, make that three.

12 make do to manage with the things that you have, even though this is not
really enough: 1 hardly had any food in the house so I just had to make do.
make do with/without / usually make do with a cup of coffee for breakfast. |

really is. | make somebody/ something do something / like him because he
makes me laugh. | make something difficult/easy/possible etc The use of
computers has made it possible for more people to work from home. | make

the pensive etc Over 80,000 people attended,
making it the biggest sporting event in the area. | The President has made it
clear that he is not going to change his mind. |
SEOEES [transitive] to force someone to do something: make somebody do
something My parents always make me do my homework before I go out. | be
made to do something 7 was made to wait four hours before I was examined by
adoctor.
6 [INCANTOMOGNS [transitive] to cause a mark, hole etc to appear: make a
hole/dent/mark etc Make a hole in the paper. | The cup has made a mark on the 16 [transitive] to achieve a particular score in a sports
table. game: Surrey had made 92 by lunchtime.

For many people, make do and mend (=when someone manages with the
things they have and does not buy anything new) was a harsh reality.

13 make yourself heard/understood/known etc to succeed in getting
someone to hear you, understand you, or know that you are there: 1 had to
shout to make myself heard above the music.

14 IOEWKOIWND [linking verb] to be a particular amount when added
together: Two and two make four. | There are nine people coming, plus me,
which makes ten.

15 [NHe U NNY [transitive] used to say what you have calculated a
number to be: I make that $150 altogether.

Figure 3: Sample entry on screen with a cue sentence and the target
definition.

The subjects in the [HIGH] group tended to look up words quickly and some-
times carelessly and often ended up with the wrong definition.

The entry was displayed on screen, as shown in Figure 3, and a cue sentence
was given at the upper-right corner with the verb MakEe highlighted in red. The
subjects were instructed to look at this cue sentence and search for the target
definition which corresponds to the usage in the cue sentence. In this particular
example, the subjects were expected to find the third definition as a target. Two
versions of the interface with and without signposts were prepared. The scan

paths and fixation points were calculated and graphically presented in Figure 4
(A) and (B).
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A

Neru

Johri nade breakfast whi iting.

past tense amz' past participle made
1 [transmvc] to producc somcthmg, for cxamplc by pumng the, ing/the party/Tuesday etc

iffe ento be able fo go to something that has been arranged for a particular

afc or time: I'm sqrry, I can't make Friday after all. | Will you be able to make
the next meeting?
8 [transitive] to succeed in achieving a particular position,
rate etc: He was ndver good enough to make the team. | I don't think we'll make
the deadline.
[ETHWITONTAY [transitive] to carn or get money: The plan could cost you
‘morehan you wotld make. | They made a profit of £140 million. | His one aim
was to makdmoney. | She hopes to make a living (=earn the money she
needsjto live) fronfwriting children's books. | He's made a fortune (=earned a
ihg computers on the Internet. | make something out of
sy is it 1o make money out of gardening?

mlk to him.| He made'no
e area /ewpumm 4

[lmkmg verb] to have the qualmes that are necessary
mcul‘arjoﬁ use, or purpose: [+ noun] : I'm sure you will make a very ~
good téacher. | The hall would make an ideal venue for a wedding reception. |
An oldcardboard box makes a comfortable bed for a kitten.

11 make it/that something spoken used to correct what you have just said:
Can wehave two cups of coffee, please? No, make that three.

12 make do to manage with the things that you have, even though this is not

' really ehough: 7 hardly had any food in the house so I just had to make do.
unpopular with colleagues. | The photo makes her look much older than she " make do with/without / usually make do with a cup of coffee for breakfast. |
really is | make somebody/ something do something / ke him because he | For. eople, make do and mend (=when someone manages with the

k Jaugh. | make i ible etc The use of ¢ things ?mve and does not buy anything new) was a harsh reality.
<o bas made it possible for more people to work from home. | make | Yourself heard/understood/known etc to succeed in getting
sol the best/worst/most expensive ete Over 80,000 people attended,! car you, understand you, or know that you are there: 7 had o

the biggest sporting event in the area.| The President has made it

makewyself heard above the music.
1" is nzgomg to change his mind. | §

AHITIVE] © Totce someone to do something: make somebody do
wg'My parents always make me do my homework before I go out. | bé
made to do something / was made to wait four hours before I was examinedby
a daclor .

6 TEVTAEOWANTe [transitive] to cause a mark, hole etc to appear: makea
hole/dent/mark etc Make a ole in the paper.| The cup has made a mark on the 16 [transitive] to achieve a particular score in a sports
table. ¥ game: Surrey had made 92 by lunchtime.

number to be: / make that $150 altogether.

B

make! verh w5

make the meeting/the party/Tuesday etc
spoken to be able to go to something that has been arranged for a
particular date or time: I'm sorry, | can't make Friday after all. | Will you be

e her own wed ¢_
able to make the next meeting?

efor aver 200 years.

8 [transitive] to succeed in achieving a particular position, rate etc: He was
never good enough to make the team. | | don't think we'll make the
deadline.

9 [transitive] to earn or get money: The plan could cost you more than you
would make. | They made a profit of £140 million. | His one aim in life was
to make money. | She hopes to make a living (=earn the money she needs
to live) from writing children's books. | He's made a fortune (=earned a lot
of money) selling computers on the Internet. | make something out of

’ something How easy is it to make money out of gardening?
make a suggestion? | There are afew points 8 4 4 f o 9

ued I suppose, 10 [linking verb] to have the quamies that are necessary for a particular job,

The hall would make an ldea/ venue for a wedding reception. | An o/d
cardboard box makes a comfortable bed for a kitten.

e 11 make it/that something spoken used to correct what you have just
o~tause something to happen, or cause a particular state or  said: Can we have two cups of coffee, please? No, make that three.
condition: /ts beuutiful beaches make this a highly popular area with tourists. |: 12 make do to manage with the things that you have, even though this is
It was this movie which made him a star. | His attitude made him very,  not really enough: I hardly had any food in the house so I just had to make
unpopular with colleagues. | The photo makes her look much older than she:  do. make do with/without | usually make do with a cup of coffee for
really is. | make ing do ing / like him because he'  breakfast. | For many people, make do and mend (=when someone
makes me laugh. | make something difficult/easy/possible etc The use of  manages with the things they have and does not buy anything new) was a
computers has made it possible for more people to work from home. | make,  harsh reality.

something the best/worst/most expensive etc Over 80,000 people attended,' 13 make yourself heard/understood/known etc to succeed in getting
making it the biggest sporting event in the area. | The President has made it someone to hear you, understand you, or know that you are there: I had to
clear that he is not going to change his mind. | shout to make myself heard above the music.

5 [transitive] to force someone to do something: make somebody do. 14 [linking verb] to be a particular amount when added together: Two and
something My paref')ts always make me L_ia my homework before | go D'{t‘ | be: two make four. | There are nine people coming, plus me, which makes ten.
made to do something | was made to wait four hours before | was examined by

15 [transitive] used to say what you have calculated a number to be: /

adoctor.
6 [transitive] to cause a mark, hole etc to appear: make a hole/dent/mark eh:- make that 5150 altogether.
Make a hole in the paper. | The cup has made a mark on the table. 16 [transitive] to achieve a particular score in a sports game: Surrey had

made 92 by lunchtime.

Figure 4: Scan paths and fixation points in the entry MAKE (A: [+ signpost]
B: [—signpost]; see online supplementary material). This figure appears in
colour in the online version of the International Journal of Lexicography.
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In Figure 4 (A), after looking at the cue sentence, the subject (Subject A:
[HIGH]) quickly scanned the signposts in a linecar order from the top of
the entry and checked the place of the right definition. However, in the
case of (B), where no signposts were provided, the same subject started to
check each definition by browsing examples one by one to see whether the
meanings of MAKE in those examples fit into the given definition. This shows
that unless obvious clues such as signposts are provided, the user tends to
search the information from the beginning in a rather conservative manner.
Finally, in both cases, the subject found the relevant information in Definition
No.3, which is the right answer, thus the size of fixation point on that area is
very large.

3.1.2 Signpostsandthe position of the targetdefinition.  Figure 5 (A) shows the case of
an entry with signposts, in which the subjects had to locate the definition
toward the end of the entry. The cue sentence is I make that $1200 after tax.
The user questionnaire indicated that no subject was familiar with this particu-
lar usage, and thus this task was different from the previous one described in
3.1. in terms of users’ familiarity with the usage. Subject A ([HIGH]) first
processed the meaning in the cue sentence and then followed the signposts in
a linear order from the top of the entry. Interestingly, he did not move the eyes
to the top of the right column, but seemed to find the right signpost (in this
case, [CALCULATE)]) as he read the last few lines of the left column. Here
again, signposts seem to help the users quickly scan the entry structure to get to
the information they need.

Figure 5 (B) shows that the same entry was accessed by Subject G ([LOW]),
who did not know how to use signposts properly and browsed through the
entry from the top and suddenly found the signpost [GET MONEY], read
the examples under the definition, and decided on this as a target definition,
which turns out to be a wrong choice. Sometimes, the signposts closely
related to each other (e.g. [GET MONEY] and [CALCULATE]) may mislead
users to a wrong definition. This is especially true if the entry is very
long and needs intensive searching. Users want to stop the search as soon
as possible, which sometimes ends up with a wrong choice, as shown in
Figure 5 (B).

3.1.3 Signposts and users’ proficiency levels. It should be noted that the effect of
signposts was only clearly observed for those who knew how to use them. 3 out
of 4 subjects in the [HIGH] group used signposts, while only one subject from
the [LOW] group used it. Figure 6 shows the case of Subject E, one of the
[LOW] group subjects. She did not use signposts so much and relied mainly on
the definitions. It did not take much time to decide on the correct definition,
but this is a good example where no reference was made to signposts. The
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A

L
make’ verh pwit] <1 '

- L -
past tense and past participle made ;
1M [transiti c¢ something, for example by putting the , 7 make the meeting/the party/Tuesday ete
differdnt it together: 'm going to show you how to make a box for your spoken to be able to go to something that has been arranged for a particular
tools. | imily of mice had made their nest in the roof.| She made her own date or time: I'm sorry, I can't make Friday after all.| Will you be able to make
wedding §ress. | The company has been making quality furniture for over 200 the next meeting?

years ey met while they were making a film. Make a list of all the things ))au 8 [transitive] to succeed in achieving a particular position,

need. make somebody something He made her a toy horse, using just some rate etc: He was never good enough to make the team. |I don't think we'll make

straw ang bamboo twigs. | be made from something Paper is made from wupd. the deadline.

T mad (0u0) of something a it made o ilk| make Something rOMIO g propvpr e L el conld cost o

;:;‘;me ':iggfl;"gy ial:’:d“e/:: ;‘q‘f ;:;de;/l:’;';;;i :g}"” s of material. | more than you would make. | They made a profit of £140 million. | His one ain

3 h Some nowns o say that sameons docs something! inife was to make money. | She hopes to make a living (~earn the money she
needs 1o live) from writing children’s books. | He's made a fortune (=earned a

Anyondldan make a migtake.| I can't make a decision just yet. |1 need to maké a . ’ "
Y | Justyet ] ¥ lot of money) selling computers on the Internet. | make something out of

quick plipne call. ] Yo é‘;“z 'I’fnfk’gzd” more eff "’I’ ;;éfik;fe’f“';’e'!v;';':f,‘f}:" something How easy is it to make money out of gardening?
like to ae. | The plice were called but no arrests were made. 11 suppose we 10 [linking verb] to have the qualities that are necessary
o bl o e i s S g el i s ol R SR G S R S B B W R SR RS Wk

3 wransitfve] to cook or prepare food or drink: When was the last tinfe ‘good teacher. [ The hall would make an ideal venue for a wedding reception. |
youmade a cakef | John was making breakfast in the kitchen. | Who's going to An old cardboard box makes a comfortable bed for a kitten.

ody something 7'/l make you some sandywiches. | 11 make it/that something spoken used to correct what you have just said:

ise something to happen, or cause a particular slale Canwe have two cups of coffee, please? No, make that three.

ful beaches make this a highly popular area with tourists. 12 make do to manage with the things that you have, even though this is not
ich made him a star. | His attitude made him very 4 really enough: 7 hardly had any food in the house so I just had to make do.
unpopulalith€olleagues. | The photo makes her look much older than she * make do with/without / usually make do with a cup of coffee for breakfast.|
ake somebody/ something do something / like him because he | For many people, make do and mend (=when someone manages with the
¢laugh. | make something difficult/easy/possible etc The useof things they have and does not buy anything new) was a harsh reality.

,ﬁ s has made it possible for more people to work from home. | make |

13 make yourself heard/understood/known etc to succeed in getting
sometffng the bestworsumost expensive tc Over 80,000 people airdeds

someone to hear you, understand you, or know that you are there: / had to
shout to make myself heard above the music.

5
=
2
15}
2
@
a
S
3

fetdent/mark cte Make a hole in the paper. | The cup has made a mark on'the itive] to achieve a particular score in a sports
table.

past tense and past participle made

1 [transitive] to produce something, for example by putting the
different parts of it together: I'm going to show you how to make a box for your
tools. | A family of mice had made their nestin the roof.| She made her own
wedding dress. | The company. has been making quality furniture for over 200
years.| They met while th
need. make somebody so
straw and bamboo twigs. | be
| be made (out) of somethi

next meeting

[
HIEVE S;H’

s BIGET M()NE\ : <
Jap:nese-mzdelEnglls ¥made etc i ) Y M make. I They pade a profitg)
2@ [transitive] u; 0
Anyone can makg

quick phone call.
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youmade a cake?
make the tea? | ma
Cai we have two cups of coffee, please? No, make that three.
12{ make do to manage with the things that you have, even though this is not
roflly enough: 7 hardly had any food in the house so I just had to make do.
ake do with/without 7 usually make do with a cup of coffec for breakfast. |
really is. | make somgbody/ sond ‘or many people, make do and mend (=when someone manages with the
makes me laugh. | make someghing di s hings they have and does not buy anything new) was a harsh reality.

i o 13 make yourself heard/understood/known etc to succeed in getting
someone to hear you, understand you, or know that you are there: / had to
shout to make myself heard above the music.

14 CTNXOIPND [linking verb] to be a particular amount when added
together: Two and two make four. | There are nine people coming, plus me,
which makes ten.

15 [NHOUMNND [transitive] used to say what you have calculated a
number to be: / make that $150 altogether.

attitude made him very
jrer Iook much ulder than she

ap
lwle/dem/mark ete Mnke a hole in the paper- | The cup has made a mark on rhe ; b [transitive] to achieve a particular score in a sports
table. game: Surrey had made 92 by lunchtime.

Figure 5: Scan paths and fixation points in the entry Make (A: [HIGH]
B: [LOW]; unfamiliar meanings; see online supplementary material). This
figure appears in colour in the online version of the International Journal
of Lexicography.
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make! verh w51

New

John made breakfast while we were waiting.

past tense and péist particigle made 5
1 [transitivettopfoduce sonfething, for example by putting the ¢ymiceting/thg party/Tuesday etc
different parts th'm going ,dshuw you how to make a box for your ¥ _sp be able to go fo something that has been arranged for a particular

ad mie-thets nest in the roof.| She /nade her own ateor tinde: /'m sorry)I can't make Friday after all.| Will you be able to make

i life was to sake money. | She hnpes to makea living (=earn the money she
needs to live}lfrom writing children’s books. | He's made a fortune (=earned a
lot of money) selling computers on the Internet. | make something out of
something'How easy is it to make money out of gardening?

| There are a few points I'd
OJNWTRY [linking verb] to have the qualities that are necessary

like to make re made. | I suppose we

ey ,,mk . 67 & particuldr job, Use, Ot pufpose: [+ Rown] ¥ I Suireou ill dkeavery
3 [ good teacher. | The hall would make an ideal venue for a wedding reception. |
youmade a d An old cardboard box makes a comfortable bed for a kitten.

‘make the rz‘n 11 make it/that something spoken used to correct what you have just said:
PICAUSE ne] to cause somemmg to happen, or cause a pamcu]nr state *  Canwe have two cups of coffee, please? No, make that three.

or condmon W beautiful beaches make this a highly popular area with tourists. | 12 make do to manage with the things that you have, even though this is not

| It was this g which made him a star. | His attiude made him very + really enough: 7 hardly had any food in the house so I just had to make do.
unpopular wifl colleagues. | The photo makes her look much older than she + make do with/without / usually make do with a cup of coffee for breakfast. |
reallyis. | somebody/ something do something / like him because he ' For many people, make do and mend (=when someone manages with the
makes me Iqugit| make something difficult/easy/possible et The use of " things they aye and does not buy anything new) was a harsh reality.
iputersjhas MATET posstbte formorepeop befrom hone.| make ¥3wmake yotrsell ete to succeed in getting
the P ete Over 80,000 people attended, someone to hear you, understand you, or know that you are there: / had to

making if the biggest sporting event in the area. | The President has made it
clear thdt he is not going to change his mind. | 3
[transitive] to force someone to do something: make somebody do  »

shout to make myself heard above the music.

14 OENKOIVND [linking verb] to be a particular amount when added
together: Two and two make four. | There are nine people coming, plus me,

something My parents always make me do my homework before I go out. | be & four.| peop! % P!

L which makes ten.
madg to do something / was made to wait four hours before I was examinedby © " o= 1"
addetor. s 15 [NHSYWNND [transitive] used to say what you have calculated a
6 INOAIIWATS [transitive] to cause a mark, hole ctc to appear: make a +  UmPer 0 be: [make that $130 altogether. ) )
hole/dent/mark ete Make a hole in the paper. | The cup has made a mark on the * 16 OIUNIS@OIAD [transitive] to achieve a particular score in a sports
table. " game: Surrey had made 92 by lunchtime.

Figure 6: The case of no reference to signposts by [LOW] users (see online
supplementary material). This figure appears in colour in the online version
of the International Journal of Lexicography.

[LOW] students did not take advantage of the signposts as much as the [HIGH]
students, which suggests that the function of signposts may not be sufficiently
transparent to lower proficiency level users, thus deliberate teaching should be
needed.

There were also cases in which the subjects in the [HIGH] group, although
they used signposts more often than the [LOW] group, did not find a target
definition properly. This happened when they relied on signposts too much and
did not check against actual definitions or examples. One of the subjects chose
the first definition with the signpost [PRODUCE] for make coffee, which on
first sight is a plausible choice, and she did not choose the target definition with
a signpost [COOK]. For her, make coffee sounds more naturally related to
[PRODUCE] than [COOK]. As was also the case for the subject who selected
[GET MONEY] above, signposts sometimes gave too simplistic a view of
meaning candidates. Therefore, it is always important that signposts should
serve as a ‘guide’ and need further checking after finding signposted
information.

3.2 The effect of menus
3.2.1 Effective use of menus. The menu interface was adopted and modified

based on the entry fast in MEDO. Figure 7 shows a sample entry with a menu.
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fast ADJECTIVE /feest/ , .
1. quick - You don’t really nee;i a fast film for those shots.
2. exciting 6. ofawoman
3. ofaclock 7. +phrases fast ADVERB #eest/
4. offilm

1 quickly
We droyas fast as we could to the hospital. | I can’t run very fast.
canffou work any faster?
. gifer a short period of time
'he business has grown very fast.
fast becoming/developing/disappearing etc.:
This company is fast becoming a major exporter of computer software.
b. without waiting or delaying
You needto get help fast! | We got there as fast as we could.
2 firmly and strongly or tightly
She held fast to the chair and refused to move.
The van was stuck fast in the mud.

1 able to move quickly
Simon loves fast cars. | a chance for runners to show how fast they are
a. done quickly
Itwas a veryfast trip. | a fast drive/run
afast pace/tempo/speed: We were expected to work at a fast pace.
b. done without waiting or delaying
The government has promised a fast response to the crisis.
We need fast and effective action to combat this problem.
c. afastroad s one on which you can drive quickly
d. doing or able to do something quickly
afast reader/learner: I'm usually quite a fast learner.
2 exciting, with a lot of differentthings happeningina s
The pace of the game was fast.
a. [ONLY BEFORE NOUN] a fast way of life is one in wh
alot of people, and do a lot of exciting thi
3 [NOT USUALLY BEFORE NOUN] if a clock is fast, j
than the correct time
My watchis-afewminutesfast

PHRASES

be getting/going nowhere fast INFORMAL: to be making very little progress
Critics say that the reforms are going nowhere fast.

fastasleep: sleepingin a way that makes it difficult to wake you
She tumbled into bed, and within seconds was fast asleep.

hold fast to something FORMAL : to refuse to stop believing in something

4 [ONLY BEFORE NOUN] a fast film is ond®hat you use to take photograpHs of notso fast SPOKEN : used when you are telling someone to waitand not be

somethingthatis moving quickly, or that you use when there is fot too quick to do something or believe something
ery much light Not so fast. Calm down and stay where you are.

stand fast/firm FORMAL : to continue to do somethingthat you believe is right

you travel alot, meet

owsa time thatis later

5 colorsthat are fast will not become paler when clothes are washed N
6 [ONLYBEFORE NOUN] OLD-FASHIONED a fast woman is one who has sexual evenwhen other people aretrying to stop you
relationships with a lot of different people
fast VERB [INTRANSITIVE]
to eat no food or very little food for a period of time, often for religious
reasons

PHRASES

fastand furious: used aboutsituations in which a lot of differentthings
happen very fast, one after the other

The game was fast and furious. | Political changes have been fast and furious
since the coup. fast NOUN [COUNTABLE]

afast talker: someone whotalks very quickly in order to trick you or aperiod of time when you eat no food or very little food, often for religious
persuadeyou to buy something reasons

ing fast : to fix sothat it cannotmove
She slipped the rope around a post and made it fast.

Figure 7: Sample entry for FastT with a menu. This figure appears in colour
in the online version of the International Journal of Lexicography.

There are three pairs of cue sentences for this task:
(1) . You don’t really need a fast film for those shots.
. You should use a fast film in this kind of room.
The fabric was ironed to make the colors fast.

. It offers a color fast guarantee.
. The truck was stuck fast in the mud.
. The boat was stuck fast in the mud.

+MENU]
—MENU]
+MENU]
—MENU]
+MENU]
—~MENU]

(@)
©)

op o o

[
[
[
[
[
[

Table 3 shows the overall success rate of look-up performance in the entry
FAST.

There is a tendency, although it is not statistically significant, that while the
[HIGH] group performed fairly well with or without menus, the [LOW] group
did much better with menus. This result, however, has to be interpreted with
caution. Eye movement analysis revealed that it was only the [LOW] group that
actually used the menu. In other words, higher proficiency subjects tended to
skip the menu and did not perform much worse for it. In the case of the lower
proficiency group, the menu effect was more clearly observed.

Overall, the results seem to suggest that the menu was effective for lower
proficiency users, but not advanced learners, which confirmed the results in
Tono (1992). Out of four subjects in the [HIGH] group (Subject A-D), only
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Table 3: Success rate of look-up performance (FAST/[+ menu]/[mono])

MONOLINGUAL HIGH LOW

Success Failure Success Failure
+MENU 9 4 9 3
—MENU 8 6 6 6

one of them (Subject D) used the menu and the other three bypassed it as they
went for a target definition. Figure 8 shows the case in which menus worked
efficiently. In Figure 8 (A), after reading the cue sentence, the subject (Subject
D; [HIGH]) checked the menu first and successfully located the definition
(adj. 5 ‘colors that are fast will not become paler when clothes are washed’).
In the case of the three other subjects in the [HIGH] group, however, there was
no recorded scan path to the menu section, but they directly moved to the
entry. One possible reason may be that some sentence cues contained the use of
FAST as an adverb (e.g. The truck was stuck fast in the mud.) Since the menu was
provided only at the beginning of the adjective use of fast, it might be that the
subjects in the [HIGH] group first identified the part-of-speech of fast in the
cue sentence, and moved directly to that section without using the menu (as
shown in Figure 8B). In other cases, however, even though the definition was
listed in the menu, the subjects in the [HIGH] group did not browse the menu,
but started to scan the definition right away. All the four subjects in the [LOW]
group, however, used menus whenever provided and the performance was im-
proved with the menus.

Without menus, whether they found the right information largely depends
on the complexity of target word usage. For example, the adverb use of fast, as
in The truck was stuck fast in the mud, seems fairly straightforward and very few
subjects were lost in the entry. The adjective use of fast in the sense of ‘colour’,
on the other hand, caused a problem, because the usage was unfamiliar to most
of them and the definition was relatively short and without an example.
Figure 9 shows such a case, where Subject C ((HIGH]) had to read examples
in the entry from the top, going back and forth between the cue sentence
and the entry. She had difficulty locating the meaning in the entry and it
took her almost five times as much time as Subject D with the menu on the
same usage.

3.3 Monolingual vs. bilingual entries

3.3 Overdllresults. Monolingual interfaces were also compared with bilingual
ones. Bilingual entries were directly translated from monolingual entries. It was
hypothesized that the subjects were more used to bilingual entries and could
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A

fast ADJECTIVE /faest/

1. quick 5. of colors

2. exciting 6..=af aWoman
3. ofaclock 3 |
4. offilm

1 able to movg qui
Simon loves fgst cars/| a chance for runners to show how fast they are
a. done quickly
Itwas a veryfast trip. | a fast drive/run
afast pace/tempo/speed: We were expected to work at a fast pace.
b. done without waiting or delaying
The government has promised a fast response to the crisis.
We need fast and effective action to combat this prob
c. afastroadis one on which you can drivg
d. doing or able to do something

v t.
4 [ONLY Bl N film is one that you use to take photographs of
oving quickly, or that you use when there is not

a fast will not become paler when clothes are washed
6 [ONLV BEFORE NOUN] OLD-FASHIONED a fast woman is one who has sexual
relationsMips with a lot of different people

PHRASES

fastand furious: used aboutsituationsin which a lot of differentthings
happen veryfast, one after the other

The game was fast and furious. | Political changes have been fast and furious
since the coup.

afast talker: someone who talks very quickly in order to trick you or
persuade you to buy somethlng

fast : to fix esothat it cannot move
She slipped the rope around a post and made it fast.

‘ou need to get help fast! | We got there as fast as we could.
2 firmly and strongly or tightly
She held fast to the chair and refused to move.
The van was stuck fast in the mud.

PHRASES
be getting/going nowhere fast INFORMAL:to be making very little progress

fast asleep: sleepingin a way that makes it difficult to wake you
She tumbled into bed, and within seconds was fast asleep.
hold fast to something FORMAL : to refuse to stop believing in something
notso fast SPOKEN : used when you are telling someone to wait and not be
too quick to do somethingor believe something
Not so fast. Calm down and stay where you are.
stand fast/firm FORMAL : to continue to do somethingthat you believe is right
even when other people are trying to stop you

fast VERB [INTRANSITIVE] /faest/

to eatno food or very little food for a period of time, often for religious
reasons

fast NOUN [COUNTABLE] /feest/

aperiod of time when you eat no food or very little food, often for religious
reasons

Critics say that the.reforms are going.nowherefast. . . . . . . o o oown

B

fast ADIECTIVE /faest/

1. quick 5. of colors
2. exciting 6. ofawoman
3. ofaclock 7. +phrases
4. offilm

1 able to move quickly
Simon loves fast cars. | a chance for runners to show how fast they are
a. done quickly
It was a veryfast trip. | a fast drive/run
afast pace/tempo/speed: We were expected to work at a fast pace.
b. done without waiting or delaying
The government has promised a fast response to the crisis.
We need fast and effective action to combat this problem.
¢. afast road is one on which you can drive quickly
d. doing or able to do something quickly
afast reader/learner: I’m usually quite a fast learner.
2 exciting, with a lot of different things happeningina shorttime
The pace of the game was fast.
a. [ONLY BEFORENOUN] a fast way of life is one in which you travel a lot, meet
alot of people anddo adlot of excitingthings cmmmm-

3 [NOT USUALLY BEFORE NOUN] if a clock is fast, it shows a time that is later

than the correct time
My watch is a few minutes fast.

4 [ONLYBEFORE NOUN] a fast film is one that you use to take photographs of
somethingthatis moving quickly, or that you use when there is not
very much light

5 colors that are fast will not become paler when clothes are washed

6 [ONLY BEFORE NOUN] OLD-FASHIONED a fastwoman is one who has sexual
relationships with a lot of different people

PHRASES

fastand furious: used aboutsituations in which a lot of differentthings
happen very fast, one after the other

The game was fast and furious. | Political changes have been fast and furious
since the coup.

a fast talker : someone who talks very quickly in order to trick you or
persuade you to buy something

ing fast : to fix i esothat it cannotmove
She slipped the rope around a post and made it fast.

g/going nowhere fast \NFORMAL to be making very little progress

Tast aslelp: sleeping inls way that makes it difficult to wake you

mbled into bed)and within seconds was fast asleep.

0 something FORMAL : to refuse to stop believing in something

1 notso fast SPOKEN : used when you are telling someone to waitand not be
mething or believe something

A and stay where you are.

:1to continue to do somethingthat you believe is right
ple are trying to stop you

' fast VERB [INTRANSITIVE]

1 to eat no food or very little food for a period of time, often for religious
. reasons

| fast NOUN [COUNTABLE]

! aperiod of time when you eat no food or very little food, often for religious
reasons
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Figure 8: Scan paths and fixation points in the entry FAST (A: [+ menu] adj;
B: [+ menu] adv; see online supplementary material). This figure appears in
colour in the online version of the International Journal of Lexicography.
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e

fast ADJECTIVE /faest/

This company is fast becoming a major exporter of computer software.
b. without waiting or delaying
You need to get help fast! | We got there as fast as we could.
2 firmly and strongly or tightly
She held fast to the chair and refusedto move.
The van was stuck fast in the mud.

PHRASES
be getting/going nowhere fast INFORMAL: to be making very little progress

ed into bed, and within seconds was fast asleep.

hold fa: L ething FORMAL : to refuse to stop believing in something
notsg fast 'SPO : used when you are telling someone to wait and not be
mqu do something or believe something
evenyh

down and stay where you are.
QRMAL : to continue to do somethingthat you believe is right

-
o
fast VERB [INTR

ANSITIVE] /faest/

to eatno food or very little food for a period of time, often for religious
reasons

er people are trying to stop you

[
'
'
'
ast, one after the other '
and furious. | Political changes have been fast and furious
| fast NOUN [COUNTABLE] /faest/
I aperiod of time when you eat no food or very little food, often for religious
F reasons
'
'

z p.
afast talkerisomeone who talks very quickly in order to trick you or
persuade you to buy something
k ing fast : to fix i that it cannot move
She slipped the rope around a post and made it fast.

Figure 9: Scan paths and fixation points in the entry FAST ([—menu]; see
online supplementary material). This figure appears in colour in the online
version of the International Journal of Lexicography.

retrieve information more quickly. Since translation equivalents, if highlighted
in bold, could play a role similar to signposts, bilingual entries were expected to
work equally well as monolingual entries with guiding devices. Also, the effect
of grammar codes was investigated in comparison to transparent grammar pat-
terns, because grammar codes are still popular in bilingual dictionaries in Japan
and it is of interest to examine if users actually use the codes for their search.

Table 4 shows the overall success rates for monolingual vs. bilingual entries.
The same entries were compared across different variables, i.e. [+ signpost],
[+ menu] and [mono/bi]. The effect of signposts was not very clear, as was
already illustrated in 3.1. Bilingual entries did not seem to help in this respect
either. The menu effect, however, was clearly observed in monolingual diction-
aries, although menus were mainly used by lower proficiency users. Bilingual
entries without menus also had a fairly high success rate.

3.3.2 Eye-tracker results. Comparisons between monolingual and bilingual
entries in terms of scan paths and fixation paths revealed that it was not bilin-
gual vs. monolingual distinctions that made information retrieval quicker. It
depends on the nature of lexical knowledge in question; how salient the infor-
mation in a cue sentence is, and how straightforward its explanation is in the
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Table 4: Overall success rate between monolingual and bilingual entries

Signpost Menu
Mono Bi Mono Bi
+signpost —signpost —signpost +menu —menu —menu
Success 10 13 10 18 14 15
Failure 14 11 14 7 12 8

entry. Figure 10 shows a pair of tasks in monolingual and bilingual entries. In
both cases, the search was fairly simple and quick, because the information
sought was rather transparent. Figure 11, however, shows quite a different
picture. In both monolingual and bilingual entries, the subject had difficulties
locating the target definition properly.

The cue sentence in Figure 11 is ‘The novel would make a great film’. This is
a linking verb usage of MAKE, which means ‘to be or become something, usually
by having the necessary characteristics’ (CALD), and this usage is usually listed
toward the final position of the entry (in this particular task, sense number 10).
It might not be difficult to guess the meaning of the sentence, but it turned out
to be quite difficult for users to precisely locate this usage in the entry. This was
also the case with the bilingual entry.

3.3.3 Theeffectofgrammarcodes. The effect of different grammar codes was also
investigated. In English-Japanese dictionaries, various grammar codes have
been used. For example, the sentence pattern ‘I gave her a present.” can be
expressed by such codes as [SVOO], [make A B], or [+H + H] (‘H’ is an
abbreviation of ‘HEJsE (object noun)’). In monolingual dictionaries, it is
now standard practice to avoid codes and make the information as transparent
as possible. Thus, most monolingual dictionaries will use the pattern such as
[make somebody something] or [make sb sth].

In this experiment, the two coding schemes in bilingual dictionaries were
compared: [SVOO] and [make A B]. The former has been adopted in the
GENIUS English-Japanese Dictionary and others. The latter was first invented
by the ANCHOR English-Japanese Dictionary and gradually adopted by many
learners’ dictionaries in Japan. Whilst the symbols A, B may look odd to native
speakers, in Japanese one often explains things by saying ‘A ga B wo nani nani
suru’ (i.e. Person ‘A’ does something to Person or Thing ‘B’), and thus prefer to
use these initial letters as a coding system. In the case of [SVOO], the code is
usually placed right after sense numbers and before translation equivalents.
This serves as a flag to locate the structure easily. In the case of the [make A
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~ “shouldmake a .ca' """""
3 [transitive] to cook or prepare food or drink: When was i '

make' verh s i
[

past tense and past participle made
1[OEE [ transitive] to produce sometli

tools. | A family of mice had made their nestin 1
wedding dress.  The company has been ma/ung q

er is made from wood. !
ome(hlng from/out

Japanese-madef
M8 transitive]
Anyone can mak
quick phone call,
attempt to log:
like to make. | Th

youmade a cakef | John was making breakfast in the kitchen. | 1!
make the tea? | ake somebody something /'l make you sor

4[N [transitive] to cause something to happen, or cayse a pamculars &, o

or condition: /s beautiful beaches make this a highly popiilar area with touri;
1t was this movie which made him a star. | His attitude'made him very
unpopular with dolleagues. | The photo makes her logk much older than she
really is. | make somebody/ something do something / like him because he
makes me laugh.|] make something difficult/easy/possible etc The use of
computers hj:;_mﬂizt possible for more people to work from home. | make

i Over 80,000 people attended,
area.| The President has made it

clear that he is nol s mind. |
EF ORCE] to force someone to do something: make somebody do

something My parents always make me do my homework before I go out. | be

made to do something / was made to wait four hours before I'was examined by *

adoctor.
6 ENUIIIOWOATE [transitive] to cause a mark, hole efc to appear: make a

hole/dent/mark etc Make a hole in the paper. | The cup has made a mark on the

table.

ge with the things that you have, even though this is not
dlly had any food in the house so I just had to make do.
ffee fm breakfast |

[ [transitive] to achicve a particular score in a sports
game: Surrey had made 92 by lunchtime.

B - BESFHEY made

1[#th] (49%) 4£%: I'm going to show you how to make a box for your tools.i&
BREOEYAESRELELES | She made her own wedding dress. &IFBH T
T4 FLREALIITE= | They met while they were making a film. 5% (&b~
EEERL TV HE(SH &1 | Make a list of all the things you n need-LEH
DO—EEEYLEEL | make ABA(A)IZ Bﬁ?arw ‘made her a toy
horse, using just some straw and bamboo.twigs: I35 &t DA 1+ TH&KIZEH
2N EEESTHITT= | b ‘'om A AT T 1z: Paper is made from
FAABEDND | e made (out) of A AMD TE1=: a shirt made of

Y

2 [ﬂi’.] (ﬁﬁiﬁ?’% ?E’) ~9%;: Anyone can make a mistake. ¥ THR
UMES 3| 1 can't make-adecision just yet. 59 ClERiDNI| | need to
make a quick phone call. Bxak% AN+ TEET | You could have made more
effortto talk to him. £>&HEEE B NET BAE ot 13| He made no attempt
to apologize. #I%#%3&6L CE1# 1= | Could | make a suggestion? %
BHEALLTT

3 [fth) CEHE-BRAHW%) ¥§%: When was the last time you made a cake? B1=
7= F L ﬂ)lil.\;’qi‘ h\.| John.was.making breakfast in the kitchen..> 3.
BEAFTHS RADREELTET, £34 | make ABAN)ISBEIESTHITS: /I
make you some sandWiches. *f.fl‘*f/ﬁ{'ﬁ:‘(ﬁ(‘fit‘r)

4[fth) .. (HBIKKE) (ST BIEE B): Its beautiful beaches make this a highly
popular area with tourists, "%l,t\,i’(ga)ﬂw;ﬁfc@ A& TY| His attitude
made him very unpapg@'; with ca/leagues HIFE %wﬁﬁr“wm\fﬁﬁn\%ﬁ
Hh TS| makeAdo AlZ~SH /ike him because he makes me la
[FEDE T D SFEED| makeA difficult/easy/possible etc A’&;’ib([ﬁ%
BA(Z AIHEIZ) T %: The use of computers has made it possible for more
people to work from home. 2 E a—8—%{F5C LT, EETHETEDAM LY 3/"
<1i-t-| make A the best/worst/most expensive etc AZ T B [ E. &b
{ifi]1=9%: Over 80,000 people attended, making it the biggest sporting
eventin the area. 875 AL EDBMEAH T, CODYDAR—YRELLTIER
ROEDIHot

5[fth] A= ~&t %:make A do AIZ£EIRXOY ~ & %: My parents alwa)
make me do my homework before | go out. 5 DRIZLNDHHH I+ HHETI EM
St 5HAT | be made to do ~ S 5M%: | was made to wait four hours
before | was examined by a doctor. E&EIZE TH52 5% CARMF-RELdl
otz

6 [1it] (70%) I+ %: make a hole/dent/mark etc Make a hole in the paper.
#RICNESH T TN, | The cup has made a mark on the table. HlI=2v 7 D
MONTVS,

| make

7 make the fMgetin g aye!cKé(/\ 172 E) IS B,

(HEDEFRHS) #& DD ' sorry, | can’t make Friday ‘after all. BLNHE
&0 B RIS A DS TS ) Willyou be able to make the next meeting? X

DRHEIZFHENBH s

8 [fi] (BHEID)ET 5. (%ﬁﬁ)tﬂ’-ﬁabl )RIZ&>: He was never good

enough to make the team. ﬁﬁ‘?—A@ BITHBIEE EFA>fBllFAEL |

Idon't think we’ll make the deadline. §HYIYIZMIZESEEBLEE A

9[Hts) (&%) F<": The plap could cost you more than you would make. = D

BT LY BB DA AN D& | His one aim in life was to make money. D

ANEDQBMO—DNI2EETENHS | He's made a fortune selling computers

on the Internet. ilE A B—H TV Ea—8—%R>T—MERL:

make A out of BBTA g‘;sf)i«';é How easy is it to make money out of

gardening? @xfﬁ(&ﬂ)likﬂ(blﬂﬁif?h\

10 [{th] (& B 1) FLNTLNS: I'm sure you will make a very good

teacher. &%tz (FEFFELWEEIZLEYES | Anold cardboard box makes a

cDmformbIe bedf“ a kltlen BOBAR—LEEIE, FIEIS t')f'L\ML\L\ﬁﬁl &UZ
Hepm mmmmm -

11 make |t/thanA (£REE) (B E ST EHTIELT) o7, & f=: Can

we have two cups of coffee, please? No, make that three. =—£—2 2B LFE

F.H. FTVFELA, 3DITL TR

12 make do 5[:3‘1’)12‘6: I hardly hnd unyfaad in the house soliust had to

I;"J*l:*lﬁ’ﬁ%iﬁ"(bi‘)

15 [ﬁE] (.+§?%>a)) ~1Z5 %I make that $150 altogether. &FT150KLIZAE

"‘. 16 [11’!] (RAB=YT) 4584%85 £5: Surrey had made 92 by lunchtime. +1)—I&
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Figure 10: Monolingual vs. bilingual entries (Subject C: [HIGH]). This figure
appears in colour in the online version of the International Journal of
Lexicography.
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make'
e

great film.

en arranged for a particular
after all. | Will you be able to make

haffsomething spoken used to correct what you have just said:
o cups of coffee, please? No, make that three.

dofto manage with the things that you have, even though this is not
: [ hardly had any food in the house so I just had to make do.
‘make do|yith/without / usually make do with a cup of coffee for breakfast. |
For mayy people, make do and mend (=when someone manages with the
things thgy have and does not buy anything new) was a harsh reality.

really eng

yourself heard/understood/known ete to succeed in gellmg

4 [linking verb] to be a parfictrtér amount when added
together: Two and two make four.| There are nine people coming, plus me,
which makes ten.
15 [XWSUMWNND [transitive] used to say what you have calculated a

T number to be: / make that $150 altogether.
6 YTITOUENALE [transitive] to cause a mark, hole etc to appear: make a o 7 attog: )
hole/dent/mark etc Make a hole in the paper. | The cup has made a mark on the 16 NHUSEIIBUNY [transitive] to achieve a particular score in a sports
(able. " game: Surrey had made 92 by lunchtime.

yfforce someone to do something: make somebody db
o parenisiivays make me do my homevork before I o out | be

5
=
2
IS}
2
@
a
S
3

-

[eat

63 il
e

e Y
an't ke Friday after all. BT E,

e
[T ey met while they were making a film. 5 I%B& He able to make the next meeting? X

: ¥

o ist of all the things you need. %E#% _« DE
DO—FEEYEEL | makeAEA (2B E2 T 1T%: He made hera to :',,,
horse, using just some straw and bal twigs. l%m_ DTS ZI<$H _-eno

150D EEE>THIT1= | be made from A ‘v‘ [=Pape
[EARHBAELNS | be made (out) of A A \b -
Silk 0wy x -
2(ft) (FTAHERTLEHICDE)~T%: Anyone car €.gmistake. HTHR
SEUNEF B | can’t make a decision just yet. & 7L\ | | need to ,
make a quick phone call. b s> BIEEMN T TEET | W i Could have rmzde_more
effortto talk to him. % TENET S J‘F?al He made no: ttempt
to apologize. % {‘ Toh — gwd’muke a'slggestion? REL T
BEAHLLTY

5: He was never good
EF M of= iz

3 H
—— gl
S8 Thep n‘c' -ﬂ'la,'« o you'would make.Z D
" ’ﬂr ‘was to make money. 0

11 make'if /thatA(A“S_J
we have ee, please? No, make tl
TSN

=, B& % f=: Can
—E—2OHBELLE
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TlIENT BLAEA T
of coffee for breakfast. &

npopula :
Hh T3 mal ';% %] like him because .

ST ke dif cult/easy/poss‘ i
; - B OEEMLTH55(2
" 2L TH55]:/had to shout to make myself heard above the music. ZDEEIZ
| DLNTOEREMN TSI IE . WIEEFHIE DD T
| 14[#tt] (AFT) ~TH%: Twoand two make four. 3oE2TEIHADTY |
| There are nine people coming, plus me, which makes ten. FAELSHZO A KSD T,
| BE10ATY
1 15[th] (T L) ~12725: 1 make that $150 altogdther. & T1S0KLI7E
CYET
| 16[fs] (RAR—YT) $5£8%8 £5: Surrey had made 9.
| BETIZ2AMmT

by lunchtime.*')—I%

6 [th] (73%) BflIF%: make a hole/dent/mark etc Make a hole in the paper.
#IZRESH 1T, | The cup has made a mark on the table. HLIZ3 v T D
ADNTLE,

Figure 11: Monolingual vs. bilingual entries (Subject N: [LOW]). This figure
appears in colour in the online version of the International Journal of
Lexicography.
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B] scheme, it is often placed in front of each structural category with examples.
The cue sentences for this comparison are the following:

(1) The prisoners were made to dig holes and fill them again. [SVO do] vs.
[be made to do] (Sense No.5)

(2) The haircut made you look ten years younger. [SVOC] vs. [make A do]
(Sense No.4)

(3) Butter is made out of milk. [SVO] vs. [be made (out) of A] (Sense No.1)

The sentences (1) and (2) are originally the same ‘make + obj + bare-infini-
tive’ construction, but LDOCES distinguishes (1) and (2) because of its man-
datory, causative sense of MAKE. The two types of grammar codes for each
sentence pattern were obtained from the GENIUS English-Japanese Dictionary
(SVO type) and the WISDOM English-Japanese Dictionary (make A type)
respectively.

Table 5 shows the results of success/failure in the two grammar codes. The
results show that most lookups (close to 80%) were successful. The subjects
could manage to locate the target definition correctly. There seems to be no
clear difference in the success rate between the two coding schemes. Does this
mean that both coding schemes work equally well? The answer is negative. This
statistical result is misleading in the sense that it only shows the rate of success
in terms of whether the subjects could find the target definition. The analysis of
eye mark recorders revealed a strikingly different picture regarding the use of
grammar codes.

Figure 12 shows the scan paths and fixation points in the tasks containing
grammar codes ([SVOO] type) performed by the [HIGH] and [LOW] subjects
(Subject C and E). As shown in Figure 12, it was found that very few subjects
used the [SVOO] grammar codes. The results of an eye tracking analysis reveal
that only one out of eight subjects accessed the codes and that the rest of them
succeeded without using them. Instead of using the codes, they figured out the
pattern in a cue sentence and started browsing example sentences. Therefore,
even if the success rate was very high, that did not mean that the code itself was
useful (see also Dziemianko for more complex aspects of the user-friendliness
of grammar codes in this volume).

Table 5: Success rates between two grammar coding schemes

SVOO type make A B type
Proficiency level Success Failure Success Failure
HIGH 8 4 11 1

LOW 11 1 9 3
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ar Butterisymade th—I{lilk.

A% BESFAL made
[#) 1 [sVO] O (HD) %A %: I'm going to show you how to make a box for A% L0 (FFED BE) AFA A DL
your tools. i BEE DU £ BEL £ L. She made 5 ake Fndaynfterwllg;l.\l'ft SRERHERMISADESE
BEIZEDTYTTAITR ekt ily gab!e to make the next meeting? RDKHEIT[FHSNHHLY

film. 5 TR 8.15V0] 0(B18) (3T 5. O MHYIYE) [ZRIIZES: He was never good
need. RELGHLDD—! enoughto make the team. —LD—BIBFEE EF ot HlFA | |
(5V0,0,/50,for O don‘tithink we’ll make the deaJ/Tn_eMw RICA5EFBUEEA

horse, using just'som - k(535 BI'fSVO] 0(%)%#%<": The plan gelld cost you more than you would make.Z
e BEMES TP R e ¥ l_“. JORETIEETEY R & | His one aim in life was to make money.
shirt made of silk #0 >+ l‘; S HONEDBHO—D CTEN BB | He's made a fortune selling

2 [svO] (1A% )O ‘;'%J A’Mi"&m" make a m/smke H#T/ | computers on the Internet/ i IE 18— ybTaAVE 1—8—£F > T—BEEL 2
HRBEVET B/ o £ Lolr AN neey-to | How easy is it to make mjoney out of gardening? ElZE THE< DIFE DB E

make a quick phone cu/l‘g\mtg jz—n‘\l-rr F| You could.have made more + T
effortto talk to him. £~ ﬁt T B ESHE 1ot A | Hemade.no attempt 10 (svo] omémif\%) |ZFILNTUNB: m sure you will make a very good
to apologize. IFHBSE fs(?”"ﬂa’“/d I make a 5“922“'0/""}&?“ teacher. &%t £ >N NEETAWET | An old cardboard box makes a
traLbTys T 3 comforabiebedfor a kiten BRI, FHIZE o TO BRI E
3 [SVO] [SV0;0,/5VO, for o,] AJ12) 0, (4432 - 8k 3+491) ZAF B: When

~ -was the last time you- ~:—§ﬁu1‘=mm T |John - - lhékeﬁ 3 CEETTEUCT RS BES S G = =
was making breakfast in ’“E hel 3“"'” Wri:%?vmﬁ BELTETE | e havetyo cups of coffebplease?No, make that three. a—t—2oBELLE

[

0

| 1 make you some sund fiches. 4 > T8, TIFtA, 301 LTLEEN
4 [SVDC] 0% C (% 'M'—?Z’[éﬂ'é’ eayfiful beaches make this 12 make do [ : | hardly had any food in the house so | just had to
ahighly popular area with tourists. ZOBYEBABICAKTT | His make doMRIZIEE. 'gﬂ T ot=DT, BIZBHE TRAENTELI AT

S /i

attitude made him very unpopular colleaguﬁ'. BEEHOEEDOEVTE
SR TS ke him becatse he makes'me laugh. BIZEHE TS | T3arg gy o f,“{’gg’;”ﬂkf(‘f;"‘;"h acup of coffee for breakfast. #

MS8FED| The use of complters has maéjit possible for more people to 13 [svoC] O ()\ _# LTH53: 1 had to shout to make myselfheard above
workfrom home. 2/ HESSET, AL THFTEDABEY St | ] o e e s
Over 80,000 people attended, makifl itithe biggest sporting event in the area. ;"e music. £ OYHS ?L‘U’Eig'ﬁ“r%’r‘w":‘ BRI IEEE RS
8HAULDOEMEH>T YDAR—YREELTIRBADLDIZ L1

5 [V do] O (M)~ & arents always make me domy homework - 14 [SVOIC :.#'C)d- <45 %: Two and two make four. 2220 TEE4DTT |

before | go out. 35DEIELND N+ ARIISEREES € HAT | | was made to There are nine peop!q ing, plus me, which makes ten. #hLASHZ9 A2 DT,
wait four hours before | was examined by a doctor. E& (=B TE5ABETARM | SH10ATT N
Br-hlEhnmote 15 [SVOC](5tH T %&)C(£48)2%5: 1 make that $150 altogether. &7t T
6 [SV0] O (%) %BIH%: Make a hole in the paper AI=FREHIHTCH, « 1SOFMBYET

| The cup has made a mark on the table. §LIZY T DA DNTIND, 16 [SVO] (RIR—Y72ET)0 ($58) % (15: Surrey had made 92 by

lunchtime. $')—[ZBF TIZ92 B> T=

Mar

B%-BES TR made
[f] 1 [svO] O (M) E(E
your tools. EEFDHEY

m ake R 512

i \ Will you be az}‘é to make the ne SETTIEEIR-YINAY
'8 [svo] o (B#) |=E T3, O,( =& 3" He was never good
 enough to plake :E team. ARIEE LT h T FlITAEL | |
MISESCEBLEEA

[SV0,0,/SVO, for 0,].0; e : ‘ he | don't think we’ll make t!

horse, using jus sghte-stegy & CHA=E . 9 [sv0] O (&) £ Theblarconldcost y3 more thaTyou would make.=
HHeDHEMET, - ok i DEBTIFHIT SERADF A0S | His ong di ewasto make money.
shirt made of sil

E
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d two make four. 22&£2 D2 TEE4DTY |
me, which makes ten. FaASHZIARDD T,

Figure 12: Use of the [SVOO] system ([HIGH] vs [LOW] users). This figure
appears in colour in the online version of the [International Journal of
Lexicography.
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Figure 13 shows the use of the [make A B] type by the two subjects (Subject
A: [HIGH]; Subject F: [LOW]). In contrast to the [SVOO] type, the [make A B]
type (specifically, [be made (out) of A]in this case) was constantly accessed and
guided the subjects to a target sentence. It shows very clearly that this type of
grammar coding is more useful for users, compared to the codes at the head of
each numbered definition.

To sum up, users behaved differently with the two grammar coding systems.
The [SVOO] coding scheme was rarely used in order to locate complex struc-
tures in a dictionary. Rather, more transparent codes such as [be made (out) of
A] were preferred. Although English monolingual dictionaries do not use the
ABC system for grammar codes, the same kind of result would be expected if
we compare a scheme such as [be made of sth] against [SVO] or other abstract
coding variants. In this sense, transparent codes seem to be the better choice.

3.4 Position in the entry

Position of target definition in the entry was controlled in order to see the
effects of relative positioning in the entry. Tono (1984) found that users only
look at the beginning of the entries and tend to be very impatient going through
the entry. That is partly the reason why such guiding devices as menus or
signposts were invented. Does this tendency still remain the same?

Table 6 summarises the positioning effect of target definition in the entry.
Monolingual entries did not show a statistically significant result (x* = 0.99,
n.s.), while there was a significant difference in the success rate between the two
positions (entry-initial vs. entry final) of the target definition in the case of
bilingual entries (x> = 11.65, p <0.001). However, a closer look at the cases of
monolingual dictionaries in terms of proficiency levels revealed that the odds
ratio for the [HIGH] group’s success rate in the entry-initial position was much
higher than the [LOW] group (odds ratio = 1.71; Odds ratio is the estimate of
(p1/(1-p1))/(p2/(1-p»)), where p; is the number of success by the [HIGH] group
and p» is that by the [LOW] group = 1.71), which suggests that lower proficient
users have difficulties retrieving information even in the entries where target
definitions were located close to the beginning. In the case of bilingual diction-
aries, the success rate for entry-initial items was dramatically improved, which
suggests that bilingual entries are easier to process for users.

The final row of Table 6 shows the information on idioms and fixed phrases.
In this experiment, the number of observations turned out not to be sufficient,
and thus no conclusive remark could be made. However, there is an interesting
pattern of scan paths, as shown in Figure 14. When the subject looked at a cue
sentence ‘Can you make yourself understood in Russian?’, she immediately
moved down to the end of the entry and select the phrase ‘make yourself
heard/understood/known’. She somehow knew that this is a fixed expression
and that a dictionary will cover this as a phrase. Usually phrases or idioms are
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make' vari onen rd h
W !,"Butterls_

CBEAAL ihade ! A —
(18] 1 [svo] O (D) EES: I'm going to show you how to make a box for __IMB Aéﬁ\—74—&t) (ST 0 (HEDBE)NEEND
your tools. AN %5 R LELLS | She made her own Weddmghmss I'm sofry,Lcan‘t'make Friday after all. BO\FE, £ B HEBMIZEHARSESE
ag;uz gm\rbg | They met while-they-Were making a | Will you be able to make the next meeting? RDEHIZ (&SN BML
= | Make a list of all the things you 8 [svO) O(B#E)IZET 5. 0 (#HHTIYLE) IZREIZES: He was never good
need. DB enough to make the team. BAF—LD—RITEHEE EF Mt BIZEL | |
[svolo,/svozhr 0,] 05 (NEOE HD)EEST 815 He made her a toy don't think we’ll make the deadline. F$HHIYIZRICESLEBUERA
horse, using just some str "'7’“'“1 mboo twigs. ﬂl.*’“‘f @Fﬂ 'fﬂﬁﬁ' # | 9 [sVO] O (&) %K< The plan could cost you more than you would make.Z
Lo gde fromvood h DEBTIHEITEYEAOF A MM B | His one aim in life was to make money.
= s BONEDBHD—DI2FESTENHS | He's made a fortune selling
2 [svo] (fT# i’f% FA2E) 0% HtAn one can make G stoke. T | computers on the Internet. BE~/5— A shTaE a— 52T~ T~ HEE
HHENET B ] can't make dyeamwst Vel 53 CIHRHENE| I needto | How easy is it to make money out of gardening? B3 TIEC DIFEDLBLMEE
make a quick phone call. 5 s>EBEEEN FTEES | You could have made more  + TF
effortto talk to him. £o& i HEHES o~ tiot=fa| Hemade no attempt | 10 [sv0] O (% HIELAE) (ZFILNTLNS: I'm sure you will make a very good
toapologize. WIFWHILHL T/ 1| Could | make a suggestion? BELT | teacher. 8 /st=I3&>E LN\ EISYET | Anold cardboard box makes a
BEELLTI A comfortable bed for a kitten. EUNBR— LAl . FHI=E o TBLN BRI/
b

3 [SVO] [SVO,0,/SVO, for 0] (0,(A) [2) 0, (432 - 8k ) 4EH: When
wasthe last time you made-a cake? §il=/F—F& B = DIFNDTH b |-John 11 ake it/that A (S58) (S S SECLEE = =y

N . . A e = KR (SESFCEETEL T &S, &R = can
was making breakfast in the kitchen. S ARH THTBADRBELTETE | e pave two cups of coffee, please?No, make that three, 9—E—2 > BERL\LE
| Il make you some sandwiches. % F A FEME>THIFELLS T 5. FUEEA, 302 THEEL

a4 | - b . g =

4 [SVOCI0 % C (BRI =T BEH B]: Jts beautiful beaches make this 15 1oy e qo 1= & 424 B: I hardly had any food in the house sol just had to
ahighly popular area with tourists. ELWRTZOBYFBEBIZARTT [ His | 0 o bt (. M= Aot CHIE A B AV ot
attitude made him very with HIEEHOR HLTR
AT ke him because he makes me laugh. BREDETS 1 Traeomith/uithout |usually make do with a cup of offee for breakfast. 4
#5412 The use of computers has made it possible for more people to 13 (V0] O (A)I=CLTid3: 1 had to shout to make myself heard above
workfrom home. AV a—8—%ESZE T, EETHETESANEY S0l | ; P - &5t 1 e
Over 80,000 people attended, making it the biggest sporting event in the area. ”_75 music. T DERIZONTORREMNTESSLBDISIE., MEEHOIFLSEHS
8B ALULOBMENH>T. CODYDRR—YREEL TEBADEDIA 1= - N
5 [svo do]% (f),fféﬁ DMy porents oways LeaRxe ooy homework + 14 [SVO] (BFT)0 T %: Two and two make four. 22£20C&H4DTY |
before | go out. SBMBIENHit 1+ BHIBEESEBAT | | was made to There are nine people coming, plus me, which makes ten. TiB5H9 AR BD T,

h ’ il BHIOATT

wait four hours before | was examined by a doctor. E&I=3TH5 2 AE TARM .

ﬁf:éliugma\?{: 4 Sl [svoC] (+39 % &) C(£%8)(275%: | make that $150 altogether. &5T
6 [SVO] O (7 E) &BilIT5: Make a hole in the paper 4&IZ R EBIT T, | 15OFIMITEYES X )

| The cup has made a mark on the table. I3y 7 DEFADLNTIND, 16 [SVO] (RAR—Y73ET)0 (45 42) €8 (1%: Surrey had made 92 by

lunchtime. %) —IZ B F TI292 ER>T=

make' ey orin ca]

e

Butter is made out of milk.

BE-BESFH made

1[4t] (49%) ¥E B='mrgoing to show you how to make a

RO H%EBRELELES | She.made her own weddin

2742 FUREBHE Tl ey et while they were making afil

iﬁ’;ﬁ}tl‘-‘d m list of all the things you need"z‘gf .

0)(7),-\;-_%‘#‘4.&35 ATakaAB 'F'-!' 4% He made he;a toy 1 8 [fth] (B#RID)ET S, (#HDEIYELEI) BISES: He was never good

horse , UsINg'j me strawand bemibo 3. ' enoughto make the team. A F—LD—BITHEZIZE LF A>T HlIFEL |

{.‘Epo)ﬁg—h‘[ﬁ[ 1= deg 0 “"\ldon t think we’ll make the deadline. §HE1VICRIIZESLRBLERA

mlim\bmné | be made 9Tite) (&%) 1< The plan could cost you more than you would make.Z (1
i | BITIERIT LU RRAOHAAA B | His one aim in life was to make money. 0>

2 [ﬁE] ﬁﬁi’ﬁ"f% HAIZDE) ~?’%>‘Anyone C”M ea rn/stnk‘?—i{(%af“l TERE0R M DI EHCTENBHS | He's made a fortune selling computers

SEUMET B | can't make a decisionyust yet: Wislw)bhfss“l Ineedto™ ., onthe Internét fi1E A2 8—R ok TAVE 21— —EFR>T—BHEEL M=

make a quick phone call. 5 £>& BERERHTEET | Ve EDJld'hq‘/E made more J-LﬁrakgA out of BBTA(H%) #1F5: How easy is it to make money out of

effortto talk to him. £>&7. T%ﬂ%?‘é&é‘fcf | He "made no attempt ' gardgnmy«?@; fgmmkm(bb\ﬁﬁfffﬁ\

to apologize. B I&#H5E LTI o1=| Could | mukeb suggestion? #ELT | 19 ) (ﬁ%}ﬁ 12 E12) TELL"CL‘%) 1'm sure you will make a very good

HEBLLTTH
! teacher. &7t 1%?&L\L\5E£EL_&U§?‘ | An old cardboard box makes a
3 [{t] CRHE-8kA %) 18 5: When was the last time %made a cake? §il= comfortable béd for a kitten, ZL0B— L 1. FII=E—>TDHOERITEYE
¥ % -

=X EFEWOIENDTEA | John.was.making breakfastin the kitchen..: 32

BB TR IFADABELTET & | makeABA(A) HE>THIFZ: 11 ha makqn/ SN (S E ot L LT ol MR A F=: Can

make you some sandwiches. 4 R Ay FEE>THIFELLD
i ; P have two-l lease? No, make that thy E—2DHBRLE
afth) . & (B BIRAE) (=T B[&E B): Its beautiful beaches make this a highly ;E;V_;L'\’; éﬁ,\’f‘gf”ﬁif;ﬁe 0, make that three. 3=

popular area with tourists. %UVNETE DRYIFBEEI AT | His attitude ) )
) ; v 12 make do FI= &> B:  hardly had any food in the house so! just had to
made him very unpopular with colleagues. 113 B 5 D REE DL\ TEEN S
v dnkopular 7 make do. RI=FEAEBHAED=DT, MIEDETHENT BLAEAT:

HNTLVB| make A do AlZ~Et 5. like him because he makes me laugh. i
N o, oy u make do with/without / usually make do with a cup of coffee for breakfast. &
3% ¥ T B 581 | make Adifficult/easy/possible et AZRELC( + 1SS QB A IN: WUl L TE 210 Y

B2, ATBEIZ]) 9 %: The use of computers has made it possible for more - -
people to work from home. A E a—§—FE5= LT, EETHBTESAMEYS | 13 make yourself heard/understood/known etc BADFEERMNTHLSE
<#5o1=| make A the best/worst/most expensive etc AZ R B[R E. B1E ﬁl’t*'f 3):1had to f’lm_’t to make myself heard above t‘he music. T DERIZ
{i11=9 %: Over 80,000 people attended, making it the biggest sporting j“tw'i%&ﬁ“rgbjr‘m“m‘ U REEEEN T ~

eventin the area. 8B AL EDSMENH>T, CODIORK—yeEEL TR | 14H] (BFHT)~THA: Twoand two make four. 20£20T&EH4DTY |
ROHOIZ7go1= There are nine people coming, plus me, which makes ten. FaEASHZ9 ARHD T,
5[] AI=~&%: make A do AIZ§EIEX0Y ~ &4 B: My parents always AHIO0ATT

make me do my homework before | go out. 35 DBIFNDLi T AEI=EREE 1 15 [Hh] (RIS BE) ~(2735:/ make that $150 altogether. &3 TISORILISA
&£ %AT | bemade to do ~EH 5 5: | was made to wait four hours YEY

before | was examined by a doctor. BE&I=B THobA 5% TARRMMRIED4
otz

6[fth] (73%) Bfl(+%: make a hole/dent/mark etc Make a hole in the paper.
#RIZ7R%ESH + TN, | The cup has made a mark on the table. LIy 7 DFf
A2 TWS,

Figure 13: Use of the [make A B] system ([HIGH] vs. [LOW]). This figure
appears in colour in the online version of the International Journal of
Lexicography.
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Table 6: The effect of positions of target definition in the entry

Monolingual Bilingual

Success Failure Success Failure

Long 28 29 28 26
Short 20 12 35 5
Phrase 7 3 1 0

make! verd jwils 1]

ood in Russian?

past tense and past participle made

1 [transitive] to produce something, for example by putting the different T kethe i party/Tuesday etc

of it together: I'm going to show you how to make a box for your0ols. | A*  spoken to Balable to go to| somiething that has been arranged for a
family of mice had made their nest in the roof. | She m r own wedding”  parti time: /m sofry, | gah't make Friday after all. | Will you be
dress. | The company has been making quality fum/‘ﬁﬁ%ﬂm years. |, abld he next meeting?

o succeed|in achieving & particular position, rate etc: He was
énough to Imake thé tegm. | | don't think we'll make the

They met while they were making a film. Make a list of all the things you need.; g [“ i
make somebody something He made her a toy horse, using just some straw’
and bamboo twigs. | be made from something Paper is made from wood. | be"
made (out) of something a shirt made of silk | make something from/out of'
somethmg Shes very good at making things from old scraps of material. |,
produced in Japan etc) [
2 [transmve] used with some nouns to say that someone does something:"
Anyone can make a mistake. | | can't make a decision just yet. | | need to make.
a quick phone call. | You could have made more effort to talk to him. | He made ,
no attempt to apologize. | Could | make a suggestion? | There are a few pointst
I'd like to make. | The police were called but no arrests were made. | | suppose"

9 [transitive]'to earn orjget morfey: The plan could cost you more than you

.|| They madeja profit of £140 million. | His one aim in life was
to ogey. | She Habes tolmakea living (=earn the money she needs
to live) frdm writing children’s Books. | He's made a fortune (=earned a lot
selling comgliters on the Internet. | make something out of
to mgke mongy out of gardening?

the qualities that are necessary for a particular job,

we should make a start on cleaning this room. | Stop making such a fuss! o uses sure ypu will make a very good teacher. |
3 [transitive] to cook or prepare food or drink: When was the last time you, A or a "‘{Edd’”g reception. | An old
. mmade a cake? | John was making. breakfast in the kitchen. | Who's going.tor... .cardbogr fox mokesh g (gl D H TR

make the tea? | make somebody something /'ll make you some sandwiches. '
4 [transitive] to cause something to happen, or cause a particular state or
condition: Its beautiful beaches make this a highly popular area with tourists. |, 12 ma
It was this movie which made him a star. | His attitude made him very: e p : dlyl had any food in the house so I just had to make
unpopular with colleagues. \ The photo makes her look much older than she® : ith/withqut | usually Inake do with a cup of coffee for
really is. | make ing do I like him because he
makes me laugh. | make something difficult/easy/possible etc The use of.
computers has made it possible for more people to work from home. | maker
ing the / /most etc Over 80,000 people attended, *
making it the biggest sporting event in the area. | The President has made it'
clear that he is not going to change his mind. |
5 [transitive] to force someone to do something: make somebody do
something My parents always make me do my homework before I go out. | be*

spoken dsed to correct what you have just
ps of coffee, please? No, make that three.

4 [linking verb] to be a particular amount when added together: Two and

made to do something / was made to wait four hours before | was examined by:
adoctor. -
6 [transitive] to cause a mark, hole etc to appear: make a hole/dent/mark etc:

two make four. | There are nine people coming, plus me, which makes ten.

15 [transitive] used to say what you have calculated a number to be: /
make that $150 altogether.

Make a hole in the paper. | The cup has made a mark on the table. + 16 [transitive] to achieve a particular score in a sports game: Surrey had
' made 92 by lunchtime.

Figure 14: The scan paths for phrase/idiom search (Subject G: [LOW]). This
figure appears in colour in the online version of the International Journal of
Lexicography.

treated after main definitions. Therefore, users can jump to phrase/idiom
sections as soon as they figure that it should belong there.

3.5 Summary

Let me summarise the overall results by showing the mosaic plot of three
variables ([monolingual/bilingual], [information type], and [success/failure]).
See Figure 15 for the results. Vertical lines between the boxes mean that
there were no corresponding observations for that variable. The performance
regarding signposts (see the areas named ‘sp(+)’ vs. ‘sp(—)’) show mixed
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Success rates across variables

menui+) spi-) sp(*)
MONo J bi mono bi mono bi MONG

Failure

Success

Success

Variable
Figure 15: Success rates across variables ([information type] x [mono/
bilingual]).

results. The eye tracker confirmed that the [HIGH] group used signposts more
than the [LOW] group, but that did not lead to better results. Some users, after
browsing signposts, selected a wrong definition as a target, mainly because
some signposts did not work as efficiently as expected. If the meanings of
signposts are close to each other (e.g. [GET MONEY] and [CALCULATE]
in the entry MAKE), they sometimes interfere with the user’s right decision.
Some signposts were too abstract (e.g. [HAVE A QUALITY]) and it is difficult
to infer the meaning from it.

My hypothesis was that bilingual entries would work better than signposts in
monolingual dictionaries, but this hypothesis was not supported (see ‘bi’ under
‘sp(—)’): at least an equal rate of failure was observed in bilingual entries as
well. This means that some types of lexical information are very difficult to
retrieve from a dictionary. The simple solution of providing signposts is not
sufficient.

The menu effects, on average, were more salient than signposts. As was
illustrated in 4.2, the menu effects were especially significant for the lower pro-
ficiency users, which confirms the results in Tono (1992). The higher proficiency
group did not make any difference in performance with or without menus.

The two types of grammar codes were tested for their effectiveness. Although
the results show relatively high success rates for both types of coding schemes,
the picture was rather simplistic. Eye movement analysis shows that most sub-
jects ignored [SVOO] type codes, and did not use the information at all when
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searching for the definition. The embedded codes ([make A B] type) at the
beginning of each example set, however, were found to be constantly accessed
and seemed to work fine for both levels of users.

4. Discussion

Dictionary reference skills are complex, integrated skills which involve lan-
guage skills, knowledge about dictionary conventions, problem-solving skills,
information processing skills among others. Users have to identify encoding/
decoding problems in context, and make a decision about problem-solving
strategies. In other words, they have to decide whether to guess from context,
consult a dictionary, or simply ignore it and continue the task. If users decide
to consult a dictionary, then the next task is to decide what information to look
for in which dictionary. Here users should have a basic understanding of the
language and dictionaries. Skilled users will employ various linguistic as well as
contextual clues, such as guessing part of speech from the context, judging
whether it is part of idiomatic expressions or not, collecting grammatical in-
formation such as count or mass nouns, verb complementation patterns, in-
flected or derived words, etc. Then with certain assumptions, they look up a
particular word in question, go to the headword, and search for the informa-
tion that answers to your question. At every step, users have certain expect-
ations about what to see or get. All the query results will be judged against the
criteria of whether it will meet the expectations or not.

Speculating on the process of dictionary look-up in this way might be useful
to build up a theoretical model of dictionary reference behaviour, but actual
look-up processes are far more complicated and unpredictable than this. In the
present study, the use of an eye mark recorder has made it possible for the first
time to make a detailed description of the paths that users went through while
searching for the information in a dictionary, and what information they paid
attention to in terms of points of regard. Here, major findings will be briefly
reviewed and further interpretations and implications will be discussed.

The experiment examined in detail the search process in the microstructure
of an entry. The eye tracking system revealed a very interesting picture of what
was actually happening during the process. First of all, the findings show that
about two thirds of attempted searches resulted in success. This means that one
third of the searches resulted in failure. The subjects tried to look for informa-
tion in a dictionary, but more than 30% of them ended up with wrong answers.
This happened even in cases where they were given guiding devices in the form
of menus or signposts. The scan paths in failed attempts show two typical
patterns; it could be a very simple path, where users jumped to particular
definitions immediately after seeing the cue, or an extremely complex, tangled
path, where users moved their eyes all over the entry but could not find an
answer. This finding has two implications. First, even though users consult a
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dictionary, that does not automatically mean that they bring back the right
information with them. We should give hands-on practice to learners as dic-
tionary users about how to look for information properly in a dictionary in
order to make sure that their search attempt will result in more success. Second,
failure does not simply mean a waste of time. The scan paths of failed attempts
indicate that the subjects spent so much time processing the content of the
entry to find the answer. Even if the final answer was wrong, reading all the
examples and figuring out the meanings may contribute to more learning.

The second major finding of the eye movement analysis is that there are
complex interactions between look-up support devices (e.g. signposts or
menus) and users’ skills and language proficiency levels. The results show
that menus were only effective for lower proficiency users. Higher proficiency
users simply skipped the menus. This confirms the previous findings in Tono
(1992). Lew and Tokarek (2010) found that the menu with highlighting is
better, but their dictionary interface is an online version, where pressing the
menu will take the users directly to the definition. The menu function would be
rather different from the paper version, and their findings should be interpreted
carefully. Signposts, on the other hand, were accessed mostly by higher level
users. Lower proficiency users did not look at them simply because they did not
understand the functions of signposts. Lew and Pajkowska (2007) also exam-
ined the effects of signposts on access speed and look-up task success by two
groups of different educational levels and found only a significant difference in
access speed. There is a possibility that some of the subjects in their study did
not use signposts at all. Since some phrases such as ‘as black as pitch’ were
highlighted (shown in the Appendix in Lew and Pajkowska 2007), as in gram-
mar codes in my study, the subjects might have preferred to search for the
highlighted target phrase through the main body of the entries. This kind of
observation, however, can only be confirmed with a device such as an eye
tracker.

Even those higher proficiency users who used signposts sometimes failed to
get to the target definition. This happened when signposts were either too
abstract or overlapped with other signposts, and thus were confusing.
Therefore, it is desirable to empirically test the effectiveness of those devices
and improve their quality (see Nesi and Tan, in this volume). The implication is
that this kind of supporting device is supposed to help users, but in many cases
users are conservative and unwilling to use those unless instructed. Menus are
more transparent than signposts in this sense. Deliberate teaching is necessary
whenever new devices are introduced. Also some devices are closely connected
to particular levels of user’s language as well as reference skills. Since these
devices take much space, a decision has to be made about whether to introduce
them, depending on the skill levels of target users.

Thirdly, a comparison between monolingual and bilingual entries revealed
that whilst scanning bilingual entries is basically much easier than monolingual
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ones, bilingual interfaces did not outperform monolingual ones in searching for
complex lexical information. If the information is located at the beginning of
an entry, the success rate of retrieving correct definitions is much higher with
the bilingual interface. However, if the information is located at the end of an
entry or if it is not obvious, bilingual entries did not seem to help much.
Previous studies show that users always prefer bilingual dictionaries to mono-
lingual. While the bilingual dictionary has obvious advantage, it is also true
from this experiment that bilingual/monolingual distinctions do not matter
that much when it comes to searching for complex lexical information.

Fourthly, the results show that it is sometimes misleading to compare groups
with or without particular dictionary information. In the present study, a com-
parison was made between entries with two different grammar codes.
Apparently, the results seemed to show that there was no significant difference
between the two grammar coding systems. However, the eye tracking analysis
clearly shows that one of the coding systems was not accessed at all. I think this
is what happened in many studies on dictionary use. While they investigated
the effects of dictionary use vs. no use, they did not examine how the subjects
used dictionaries, for what purposes and for which words. They performed
significance testing between the groups and found a difference, but in many
cases they were not certain what aspect of dictionary use contributed to the
difference. Without a closer examination of the actual look-up operations, it is
difficult to make any generalization from such studies regarding the effects of
dictionary use.

Finally, a word of caution is in order here with respect to the nature of this
kind of research. While the eye mark recorder is a powerful tool, the setting
inevitably becomes artificial. In order to calculate gaze points accurately, it was
necessary to fix the subjects’ head onto the chinrest and ask them to look at the
PC monitor, instead of real dictionaries. This could elicit some unnatural be-
haviour from the subjects. Also they worked on twenty-four different versions
of the two entries, MAKE and FAST. Although the tasks were counter-balanced
across subjects, there were bound to be some carry-over effects. The combin-
ation of target lexical information and the entries which contain that informa-
tion needs to be carefully designed. Individual differences are also a serious
issue in this type of research. Since the number of subjects in this kind of
research has to be limited, individual differences in response patterns are
hard to control. Overall, the approach itself is quite promising, but a more
solid design and its replications with different subjects or exploitation of a
single-subject design would definitely be needed.

5. Conclusion

The present study has been the first attempt to employ an eye tracker to pre-
cisely catch the eye movements of dictionary users in search of information in a
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dictionary entry. In spite of its artificial nature, recording detailed scan paths
and gaze points has been revealing. It also shows a very complex nature of
look-up processes, affected by the content of microstructure, guiding devices,
information types, users’ language proficiency levels, and skill levels. The re-
sults also suggest that more research into actual look-up processes is needed in
order to test the claims related to the effectiveness of dictionary use in language
learning and teaching. I hope that this study will trigger more interest in taking
rigorous research methods using such apparatus as an eye mark recorder.
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