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Chapter 13

Using Eye Movement to Study
Adolescents’ Comprehension
of Visual Texts

Paula Wolfe
University of Phoenix, USA

ABSTRACT

This research used eye movement tracking to study the ways adolescents decode and comprehend
multimodal texts. The focus is on eye movement regression between text and picture to investigate how
participants use the two-stage information-processing model when attempting to comprehend visual
texts. Ten adolescents ranging in age from 14 to 19 were asked to read a series of different types of visu-
ally based texts. Specifically, they read six short excerpts from graphic novels that varied widely in the
complexity of both textual and visual features. The narratives included graphic novels, graphic retellings
of canonical texts, and wordless visual texts.

Visually based texts have become a dominant form of literacy in the multimedia environment of the digital
age. Today’s educators must devise ways of teaching visual literacy, and to do so, they must themselves
understand the processes underlying comprehension of visual texts. This project seeks to deepen this
understanding, using eye movement tracking to study the ways adolescents decode and comprehend
visual texts. Although eye movement tracking is well established as a technique for investigating the
comprehension of written texts, we are aware of no studies that have mapped the eye movements of read-
ers of visual texts (Paulson & Freeman, 2003). The findings provide important insights into the design,
process, and practice of literacy instruction for adolescents in the new generation, laying a foundation
for new theoretical and practical understandings of the teaching of visual texts.
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THEORETICAL FRAMEWORK

This research utilized the two-stage theory of information processing developed by Carroll, Young,
and Guertin (1992). Originally proposed to account for eye movements during reading performance,
this theory posits that readers use one of two types—or stages—of reading processes, depending on the
difficulty of the text. The theory further proposes that the two stages can be distinguished by different
patterns of eye movements. Stage 1 processing, involves a simple, literal interpretation of text that is
relatively easy to comprehend and is characterized by brief fixations' and few inter-sentential regres-
sions.? Stage 2 processing, which involves solving problems encountered with increased text complexity,
is characterized by long deep-processing fixations and more inter-sentential regressions. In this research,
the focus will be on eye movement regression between text and picture to investigate how participants
use the two-stage information-processing model when attempting to comprehend visual texts.

RESEARCH QUESTIONS

The central research question is: When participants are asked to comprehend more and less complex
texts, how do their eye movements reflect how text and visuals interact during this process?

The current project drew its inspiration from research on the relationship between eye movements
and information processing during reading. The study of eye movement has a long history (O’Regan,
1990), and there is a substantial body of research on eye movements while viewers are engaged in read-
ing (Huey, 1908/1969; Just & Carpenter, 1980; Justice & Landford, 2009; Rayner, 1978, 1998). One
consistent claim in this field is that eye movements are influenced by textual variables (Rayner, 1998).
Research has shown that as text becomes conceptually more difficult, fixation duration and regression
frequency increase, while saccade® length decreases (Rayner & Pollatsek, 1989). Carroll and Slowiaczek
(1987) proposed that there are two modes of eye movement while people read extended texts: a normal
processing mode and a search and problem-solving mode. In the first, eye movements are under the
control of an automatic lexical encoding process, with few inter-word regressions. In the second, move-
ments are under the control of top-down processes, with longer fixations and more regressive fixations.

The measurement of eye movements has been found to be a useful tool for studying the implicit pro-
cesses involved in information processing. In particular, visually guided scan paths mirror the different
levels of processing (Zihl, 2008). However, in the literature on eye movement during reading, we have
found few studies that map the eye movements of readers of visual texts. The data resulting from this
project shows how readers comprehend visual text and will provide information to teachers regarding
what parts of visual reading must be scaffolded.

MODES OF INQUIRY AND DATA SOURCES

The work of Carroll et al. (1992), discussed earlier, showed that the more complex the task, the more
likely readers are to move from basic literal interpretation into deep problem-solving processing modes.
This finding raises the question of what relationship exists between complexity and comprehension in
the reading of visual texts. For example, do readers use visuals to support their comprehension of text
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