Eye-tracking while processing written words and images:
Interaction and competition between types of representation
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Introduction

This study is part of a research project on eye-tracking and reading that started in
our laboratory one year ago. It is also related to another major study concerning
types of captions and thelr relationship with pictures [1] and scenes,

Cur main underlving questions are as follows:

1. May an instance of writben material included in an image act selectively over
ather internal properties of that image while perceiving it, processing It, storing
it and retrieving it from memory?

2. Does the processing of written material interact with the visual processing of
a scene? If so, what counts as prominent, so that it may be kept as such in our
MEemaory?

3. Do both types of representation (written and iconic) operate similarly within
working memeory (short term memaory) and within semantic memory (long term
memaory)?

Methodology

Sample 20 Lisbon University students

Evetracker ASL 504 corneal and pupil reflection, which sampled eve position at
60 Hz. Pictures were presented on a computer screen with limited
observation time.

Experiment 1

Subjects were instructed to carefully observe each picture in a set of three, and at
the end of each set to provide a written description of what they had seen (memory
task]).

The stimuli were 3 pictures: F1, P2, and P3. Two were presented without captions
(Pla and P2a), three with indexical descriptive captions {(Plb, P2b and F3a), and one
with an additional descriptive caption (F3b).
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Experiment 2

Memory task, similar to Experience 1. Stimuli were two real-world scenes [2].

Sets were constituted by one picture with a caption focusing on the visual focus [3]
(P4a, P5a) and another picture with the caption focusing on only a sub-part of the
scene, such as P4b and P5b.
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a Stone fountain with bwo waterspouts & Driental howse, in Qports, specializing in
against a ralling in the 5. Lizaro Garden. ten, coffes, and chocolake,

b Glass and stesl lamp, ideal for the ground b Clothes line with same clathes hanging
to give bobtom-up lighting. along the outside wall of the building.
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MTTF mean total time of fiation MNfx mean number of fixations

MFD mean fixation duration Iimage € caption F focus
Results

1. Interaction and recall of pictures without captions

Our eye-tracking data confirmed the existence of interaction between the written
material and the image (Pla and P2a), although the written information was not
necessarlly brought to declarative memary in the context of recall. However, 100%
recall was obtained whenever the written material was in European Portuguese {(P2a).

Image (%) Written (%) MTTF MNfix MFD

Pla 90,9 36,4 11,09 32 0,37
P2a 100,0 | 100,0 9,26 29 0,32
F Interaction and recall of pictures with indexical descriptive captions

The percentage of subjects recalling written information inside pictures with indexical
captions was 100% for European Portuguese written material and = 50% for other
languages.

Image (%) Written (%) MTTFI MNfixI MTTFC MNfix C

P1b 100,0 42,9 9,63 26 1,39 7
P2b 100,0 100,0 Fiedd 24 2,78 14
P3a 100,0 20,0 10,01 30 3:27 14

3. Recall of pictures with indexical versus additional descriptive captions
The inclusion of additional information in the caption provided information not
contained in the picture, but did not increase the amount of retrieved written
information from the image. A tendency to better recall images with indexical
captions should be certified by a larger sample.

Image (%) Written (%) MTTFI MNfixI MTTFC MNfixC

P3a 100,0 | 50,0 10,01 30 e A, 14
F3b 87,5 50,0 9,40 30 3,61 17
4, Image focus and verbal focus of the caplion: two areas of interest

Whenever the verbal information of the caption refers to the image focus, the time
spent on the scene is always higher, One consistent finding revealed that, with this
type of stimuli which contains only two areas of interest, all subjects registered a
higher number of fixations in the image area than in the caption one,

MTTFI MNfixI MTTFC MNfix C
P4a 12,93 41 6,96 25
P5a 15,89 a6 2,03 9

5.  Captions focusing on a sub-part of the image: three areas of interest
In this situation, subjects always spent more time processing the written information
of the caption than the respective visual information facused on by the caption.

MTTEC MNfixC MTTFF  MNfix F
Pab 4,85 20 1,58 4
PSb 3,81 17 2,07 4

Conclusions

We obtained four main results:

- written material acting as an intrinsic property of a scene interacts with the visual
processing of the scene and act selectively over other internal properties whenever
the written material is presented in the first language of the subjects;

- better recall descriptions of images without captions correlated with a larger number
of fixations and higher mean fixation durations;

- descriptive captions contributed to a better recall of the images. Indexical descriptive
captions facilitate connections with the image for working memaory and these links are
sent to long term memory and recalled as such. This is also the case where captions
refer to the visual focus of the image;

- captions focusing on a sub-part of the image create a third area of interast and the
participants produced a higher number of fixations in the caption than in that
particular area. However, in the respective memory task, the recall of the new focus
was 100%.

All these results must be backed up by further data, which means broadening the

sample.
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