An eye-tracking study on the importance of consistent terminology
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Abstract
Using inconsistent terminology, e.g. having different terms in documentation and e.g. labels and menu items in a user interface is
believed to be confusing to users. However, few empirical studies exist on this particular topic. In this paper we show how users’
interaction with an interface is affected by inconsistent terminology. An experimental eye-tracking study with 30 participants
was conducted where the participants were shown a user interface and a task description. The terminology in the interface and
task description was manipulated to be either consistent or inconsistent. The results show that terminological inconsistencies
led to a significantly higher number of visual fixations, more time needed to perform the task, and more returns to the task
description. The conclusion is that inconsistent use of terms create unnecessary cognitive workload for the user that can be

avoided by ensuring terminological consistency within a system.

1. Background

As of today, most computer software uses written in-
structions to describe how to interact with the interface. It
is a common belief that a consistent use of terms should
be applied within the given domain in both interface design
(Nielsen, 1994; Johnson, 2010) and translations (Merkel,
1996). Inconsistent use of terms between task description
and interface can be said to occur when a term from the task
description cannot be found in the interface. This incon-
sistency may have consequences for how a user interacts
with the interface. Studies on the impact of terminologi-
cal inconsistency are hard to find. Studies have been con-
ducted on inconsistency, but the focus in these studies has
not primarily been on terminology, but rather on the visual
elements in the interface i.e. (Ozok and Salvendy, 2000).
Cohen (2004) also arrive at the conclusion that consistent
terminology should be used in voice interfaces.

2. Problem formulation

The number of errors made and the time needed for exe-
cuting a task are common measures of usability. The idea of
measuring the user’s eye movement is to examine relatively
easy tasks where users make few errors. In this study the
number of fixations is used as a measure of visual focus,
where more fixations means that the user needs to search
more extensively to find the relevant information and can
be assumed to lead to a higher cognitive load. Time for
completing a task is also measured in this study, which is
a common measure of usability. Additionally, this study
also measures the number of times the user returns to the
task description during the visual search. More returns to
an area indicate semantically informative areas and can be
seen as a need to reconfirm some information before final
judgement.

The aim of this study is to examine the significance of
consistent terminology between task descriptions and inter-
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faces, using eye-tracking as a method. It is predicted that
inconsistent terminology between task descriptions and in-
terfaces will lead to (1) a higher number of eye fixations
in the area of the task description and of the interface, (2)
a longer amount of time spent on executing the task speci-
fied by the description, and (3) a higher number of returns
to the area of the task description, compared to consistent
terminology.

3. Method

To examine the significance of consistent terminology,
an experiment was designed where participants performed
tasks in interfaces by following task descriptions while their
eye movement data was collected. The task description and
the interface were displayed simultaneously.! The indepen-
dent variable was the relation between the term in the inter-
face and the term in the task description. This relation could
be either consistent or inconsistent. The dependent vari-
ables were the number of fixations made in the area con-
taining the task description and the interface before a deci-
sion was made, total amount of time spent on executing the
task specified by the description, and the number of returns
to the task description. Participants (N=30, M=23.3 years,
SD=2 .4 years) consisted of 15 female and 15 male students
having Swedish as their first language. The participants
performed 32 short visual search tasks. A repeated mea-
sures design was used, where half of the tasks used consis-
tent terminology and the other half used inconsistent termi-
nology. The interfaces and task descriptions were counter-
balanced across consistent and inconsistent tasks. Half of
the participants performed the tasks in reverse order. Thus,
any impact of the interfaces or terms selected as well as
learning effects was controlled for.

'Both task description and interface language was Swedish
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Figure 1: Tllustration of a task with inconsistent terms.

4. Stimulus material

In carrying out the study, participants were shown a total
of 32 screenshots from 16 different interfaces with differ-
ent task descriptions located above (see Fig. 1). Eye move-
ment, mouse clicks and task duration were recorded. Eight
pairs of terms (16 unique terms) were distributed between
task descriptions and interfaces. Each pair of terms P con-
sisted of 2 terms, T} and 7%, belonging to the same concept.
The use of terms in the material varied between consistent
and inconsistent. Consistent use of terms meant that one of
the terms in a pair P was used in both the task description
and the interface. Inconsistent use of terms meant that one
of the terms in the pair P was used in the task description,
and the other term in the pair P was used in the interface.

5. Analysis

A paired-sample t-test was used to examine the differ-
ence between consistent and inconsistent terminology with
regard to (1) the number of fixations until a decision was
made, (2) the time required to complete the task, and (3)
the number of returns to the task description in both consis-
tent and inconsistent conditions.

6. Results

The result of the data analysis (see Table 1) showed that
the tasks with inconsistent use of terms (M=34.9, SD=9.6)
yielded a significantly higher number of fixations than tasks
with consistent use of terms (M=23.8, SD=8.3, 1(29)=6.35,
d=2.36, p<.001). Furthermore, it was shown that tasks with
inconsistent use of terms (M=15.7, SD=4.1) required sig-
nificantly more time per task compared to tasks with con-
sistent use of terms (M=10.8, SD=2.8, 1#(28)=6.90, d=2.60,
p<.001). The result from the analysis also indicate a sig-
nificantly higher number of returns to the task description
when the use of terms was inconsistent (M=1.13, SD=.47)
compared to consistent use of terms (M=.84, SD=.53,
1(27)=-3.19, d=-1.23, p=.004).
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Table 1: Paired-sample t-test results. ** p<.01, ***p<.001

7. Discussion and conclusions

The hypothesis of differences between inconsistent and
consistent use of terms in the task description and inter-
face was tested and indicated a statistical significance for
both time per task and number of fixations. The results also
showed that there was a higher number of returns to the task
description when the use of terms was inconsistent. The
difference is rather small, which could indicate that the par-
ticipants kept the task description in their working-memory
throughout the task, regardless of the condition.

When using the same term in the task description as in
the interface both the number of fixations and task dura-
tion is affected. Fewer fixations are needed before a de-
cision is made and a shorter amount of time that is spent
solving the task. While reading a task description, a men-
tal model is created of the task ahead. It is likely that the
mental model partly consists of key terms used in the task
description and that the user uses these to find the solution
in the interface. Since the study shows a higher number of
fixations and an increased amount of time when having in-
consistent terminology between the task description and the
interface compared with a consistent terminology it is plau-
sible that the key terms in the mental model are more like
concrete representations than abstract concepts. Hence, a
reasonable interpretation could be that the terms are stored
in a part of the working memory, the phonological loop,
as auditory memories. This idea is underpinned by earlier
studies (Baddeley, 2006).

The participants used an average of almost 33% more
time to solve tasks involving inconsistent terminology, even
though the tasks were relatively easy. How this increase
in time is reflected in more complex scenarios needs to be
studied further. However, the experimental context can be
compared to an inexperienced user interacting with an in-
terface for the first time or after a long period of time since
previously using it. Terminological and linguistic consis-
tency in systems can be assured using language technology
such as authoring support and properly maintained transla-
tion memories, which would reduce the cognitive load of
end users when reading these texts.
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