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A Comparison of Information Representations of a Firm’s
Operating Activities

Lin Zhao
Department of Computer and Information Science
Arkansas Tech University
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ABSTRACT
Information is often multidimensional, dynamic and difficult to communicate using traditional
representations such as verbal descriptions or even graphics. With the development of advanced
. visualization technology, it is possible to create more effective representations. Taking a
distributed cognition perspective and integrating several theories of visualization, we have
formulated a theoretical model to examine the advantages of animated visualizations in
representing dynamic information and in facilitating decision-making. Since interpretation and
audit of financial information is a significant undertaking that must rest on a fuller understanding
of the firm and its operations, we adopt Business Animator, a computer-based interactive
animation, to empirically test the theoretical model using multidimensional accounting

information in dynamic business environment.
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Objectives

The purpose of this research is to study whether animated visualizations can improve
multidimensional and dynamic information-based decision-making. We are using a cross-site lab
experiment to compare animations with traditional static representations of a firm’s financial
health and to measure participants’ perception of usefulness and ease of use of animated

visualizations.

Theoretical Background

Little has changed in the graphics we use to represent key management data since William
Playfair published his Commercial and Political Atlas in 1786. In a review, Tversky, ef al.
argued that empirical studies have not provided strong evidence that animated graphics
outperform static graphics, but they are particularly promising in conveying real-time changes
and temporal-spatial reorientations due to people’s natural cognitive correspondences based on
the congruence principle (Tversky, Morrison and Betrancourt, 2002). A basic principle of
distributed cognition theory is that a cognitive task includes both internal and external
representations, which together contain the abstract structure of the task (Zhang and Norman,
1994). In order to perform a cognitive task, such as making a business decision, people need to
process information distributed across the internal mind and the external environment. Whatever
external representations we create will have to link to the internal representations that people
produce. Computational offloading, re-representation and graphical constraining are three
characteristics that can be used to explain the connection between internal and external
representations (Scaife and Rogers, 1996). According to visual computing and dual processing

theory, a basic way to effectively facilitate the connection is to improve the visibility of the



information embedded in the data (Stanovich and West, 2000; Friedhoff and Peercy, 2000). A
good external representation will be one that links naturally to the internal representations that

people are capable of forming, thereby supporting their overall cognitive processes.

Based on the empirical evidence and the theories reviewed above, we believe that animated
visualizations can enhance the understanding of multidimensional accounting information
because they build a more effective connection to people’s internal representations. So we adopt
Business Animator (Lin Zhao, et al.) in a cross-site lab experiment to examine the efficacy of

animated visualizations when compared with traditional financial statements or graphs.

Research Plan

Graduate and undergraduate students with accounting backgrounds will be recruited for a lab
experiment to be conducted at two sites: Arkansas Tech University (ATU) and Case Western
Reserve University (CASE). Flyers will be posted on campus and sent via student email lists and
those teaching accounting classes will be asked to inform students of the experiment in October
and November, 2006. This research has been reviewed and approved by human subjects

committee at ATU (see the attached approval letter).

Experiment

Data will be collected through a lab experiment. In the pretest, participants need to respond on
screen to questions about their ability to distinguish colors and questions about basic accounting
concepts. If the results are satisfactory, participants will be provided with the experiment
brochure and begin the formal experiment following the brochure. Time and accuracy of their

task performance will be recorded as objective measures to compare their performance using



animations and using conventional static representations. After finishing the task, participants
will be asked to fill in a demographic information sheet and a perception survey. All the items in
this survey are adopted from prior research (Venkatesh, Morris, Davis & Davis, 2003). All the

experiments are expected to be accomplished by December, 2006.

Data Analysis

Primary investigator and other group members will meet regularly to reflect upon the
experimental data and utilizing appropriate statistical analysis tools (e.g. SPSS, Excel). The
nature of the cross-site study generally enhances the validity and reliability of the experiment,

and thus provides more powerful results. The analysis is expected to be finished by May, 2007.

Expected Contribution

This study integrates and tests several theories to better understand how animated visualizations
affect decision making in a business context. It empirically compares animations with static
graphs and with tables on a complex decision-making task involving multidimensional and

dynamic accounting information.
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