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Introduction

Graphics are used in many situations where a large set of
data is to be presented in an effective manner. Having a set
of standards for the construction of graphics is critical for
information graphics. The current work is the first step in a
project motivated to establish connections between applica-
tion-oriented work (e.g., Tufte, 1983) and the theoretical
work (e.g., Cleveland & McGill, 1984; Pinker, 1990). Our
model is an integration of Pinker’s (1990) and Cleveland
and McGill’s (1984) theories. Our model of graphics com-
prehension states that comprehension of information repre-
sented in graphics is affected by the organizational tenden-
cies and the limitations of the perceptual system, capacity
constraints of the working memory, and knowledge stored
in the memory system,

According to our model, there are a number of reasons
why a graph reader may have difficulty. First, the graph
may require the use of inferential and top-down processes.
Second, the schema for a type of graph may not contain an
indication for needed information. Third, just as in any other
cognitive task, the capacity of processing resources may
limit the amount of information that can be manipulated at
once. Finally, the graph schema may mislead the informa-
tion search because the search relies primarily on default
patterns.

We considered eight guidelines which were derived from
the models and research in psychophysics and cognitive
psychology. We selected some of our guidelines from those
suggested by Taylor and Anderson (1986) on the basis of
compatibility with the current research and theory in cogni-
tive psychology. These eight guidelines were used to select
graphics which are difficult for extraction of information
and alternative graphics containing identical information
were constructed in order to compare the difficulty of com-
prehension.

Method

Participants

The participants of the study were 38 students in the MBA
program of Kog¢ University.

Materials

We selected graphics from the annual reports of companies
whose stocks are traded in Istanbul Stock Exchange. We
used the guidelines to create correct versions of them. There
were 28 slides which included the questions as well as the

graphs.

Procedure

The graphs were presented to the participants in groups
using the Microsoft Powerpoint presentation software.
Within the given amount of time, the participants needed to
respond to the questions presented on the slide.

Results and Discussion

There were 28 slides which were the correct and incorrect
versions of 14 graphs. Respondents answered correctly to
79.9% (ranged between 60.5%-100%) of corrected graphics
and 30.6% (ranged between 0%-68.4%) of the original
graphics. The proportion of correct answers to questions for
each pair of graphs were compared using the test for the
difference between two proportions. The differences be-
tween the two types of graphics were significant in 11 of the
14 slides. All the significant differences were in favor of
the correct versions of the graphs.

We observed the predicted differences in the participants’
performance in most cases. The results we obtained in this
study are motivating for continued research in applying
cognitive theory to graphics construction.
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