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ABSTRACT

The authors analyze the use of graphic aids in electronic texts by using four
conceptual differences that distinguish printed and electronic texts. The four
differences relate to the control of textual presentations, the interaction
between readers and texts, the structure of texts, and the varicty of symbolic
elements that may be integrated with written prose. The authors propose
that these four conceplual differences can act as a theoretical framework
useful to researchers and instructional designers interesied in the use of
graphic aids in electronic texts. The authors contend that such a theoretical
framework is needed because the carrent literature related to electronic texts
has tended to focus on visual as opposed to more critical conceptual factors.
They argue that the key to understanding the effects of graphic aids in
electronic texts is found in considering the functional relations between
graphical information, written prose, and reading strategies. Examples are
provided to illustrate how each of the unique characleristics of electronic
texts might affect these relations. The authors discuss the different
perspectives of professionals interested primarily in literacy as opposed to
those interested primarily in designing computer-based instructional
materials, how these different perspectives might limit research and design,
and how new understandings of electronic texts might bring the two
perspectives closer together.
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INTRODUCTION

Emerging theoretical positions and growing empirical evidence
suggesl that written texts presented electronically by a computer have
unique characteristics when compared to conventional printed texts (see
Reinking & Bridwell-Bowles, 1991). Furthermore, the critical differences
between printed and electronic texts have been argued to be conceptual
as opposed to visual (Reinking, 1992; see also Gillingham, 1 988). That is,
fundamental differences in the way printed and electronic texts can
conceivably be written and read seem to have more direct, measurable
effects on comprehension and learning than do variations in the visual
aspects of displaying written prose on a computer screen. For example,
the unique ways that textual information can be organized and accessed
in electronic texts (e.g., hypertexts; see Jonassen, 1986; Bolter, 1991)
represent a more critical difference than does a concern for reasonable
variations in how many words should be displayed on a computer
screen at one time. In this essay we exlend the argument for considering
conceptual over visual factors by addressing specifically how four
conceptual differences may guide the use of and research about graphic
aids in electronic texts.

We have chosen to use the term graphic aids because we are limiting
our discussion to informational graphics such as pictures, illustrations,
diagrams, charts, tables, maps and similar visual representations used in
conjunction with written prose for the specific purpose of aiding
understanding. Our use of the term graphic aids does not include
graphical displays used for purposes less directly related to
understanding such as gaining a learner’s attention or increasing
motivation to learn, although some graphic aids may also serve these
functions. In addition, we believe the term graphic aids as it has been
used in the literature (e.g., Reinking, Hayes, & McEnecancey, 1988) focuses
attention on the functional relations between graphical information, the
written prose with which they are associated, and reading strategies that
bring the two sources of information together (e.g., see Fegarty,
Carpenter, & Just, 1991). We, as others (e.g., Crismore, 1989; Shallert,
1980; Tufte, 1983), argue that understanding graphic aids and their effect
on learning lies at least as much in considering these functional relations
as it does in considering visual elements of the graphical display alone.

ndeed, in printed and electronic texts alike, graphic aids, as we have
defined them here, are never divorced entirely from verbal information.
Although creating a graphic aid may involve conscious decisions about
how best lo arrange its visual elements to enhance learning, these
decisions are rarely made in isolation from the verbal information to
which they are related (Tulte, 1983). Thus, because conceptual
litferences have become theoretically and practically important, we
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believe it is appropriate to consider how these differences might allect
the relation between graphic aids and written prose in clectronic texts.

When applied to electronic texts, however, the term graphic aids has
one drawback. It may connote that graphical information plays a
separate, ancillary role as is typical in printed texts. As we will discuss
in a subsequent section, electronic texts tend to blur the distinction
between graphic aids and written prose such that graphic aids may not
appropriately be viewed as separate elements of textual structure.

We also have adopted a specific meaning for the term electronic text.
The term text has a narrow and a broad meaning. The narrow meaning
is “that part of a page or book which is the written or printed matter, in
contrast to illustrations; words” (Harris & Hodges, 1981, p. 328). The
broad meaning is in the sense of a textbook (Harris & Hodges, 1981) and
this is closer to the meaning we wish to evoke by the term electronic
texts. However, we do not mean to imply that electronic texts ave like or
should be like a printed textbook displayed ona computer screen. To
the contrary, our analysis is based on identifying several unique ‘
characteristics of electronic texts that enable information to be presented
in ways not feasible in conventional printed materials. However,
electronic texts, as we use the term here, are equivalent to textbooks in
that they can display written prose and graphical representations; and,
electronic texts as we define them here are functionally equivalent to
printed textbooks in that they are designed to help students learn. By
our definition in this essay, virtually all instructional compuler
programs can be considered electronic texts, regardless of how such
programs are classified (e.g., tutorials, drill-and-practice activities,
simulations). lnstructional computer programs can be considered
clectronic texts whenever they display writlen prose and graphical
representations Lo increase student learning by supplementing or
replacing conventional printed materials. When we wish to refer to the
narrower meaning of the term text (i.e., words as opposed to graphical
information), we will use the terms written prose or verbal information.

To address graphic aids in electronic texts, we first examine critically
the relevant literature and identify limitations in current understandings
of graphic aids in electronic texts. We then analyze graphic aids on the
basis of a theoretical framework outlining four conceptual differences
between printed and electronic texts. Our analysis is aimed at pointing
out that there is a rich domain of ideas for research and development
concerning graphic aids in electronic texts—a domain that can be
explored by attending o the unique relations between written prose and
graphic aids in electronic texts as opposed to the unique visual displays
possible on a compuler screen.
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