
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

Data Flow Diagramming Skills Acquisition: Impact of Cooperative versus Individual Learning
Powell, Anne;Bordoloi, Bijoy;Ryan, Sherry D
Journal of Information Systems Education; Spring 2007; 18, 1; Research Library
pg. 103

Journal of Information Systems Education, Vol. 18(1) 

Data Flow Diagramming Skills Acquisition: Impact of 
Cooperative versus Individual Learning 

Anne Powell 
Bijoy Bordoloi 

Computer Management and Information Systems 
Southern Illinois University Edwardsville 

Edwardsville, IL 62026-1106 
apowell(ti'siue.edu bbordol(cl'siue.edu 

Sherry D. Ryan 
College of Business Administration 

University of North Texas 
Denton, TX, 76203 

1yans(t1icobaf.coba. unt.edu 

ABSTRACT 

Information systems (IS) process modeling using the technique of Data Flow Diagramming (viz., Systems Analysis) can be 
defined as a complex task for IS designers. This study draws from the domains of educational psychology and organizational 
behavior in examining the training of novices in conceptual process modeling. Specifically, an experiment was conducted to 
determine what effects cooperative, team based participation has on self-efficacy and learning outcomes in dataflow 
diagramming (DFD) tasks. Results showed novice learners of DFDs performed better when working in cooperative teams 
rather than learning alone. For those learning in cooperative teams, neither team conflict nor team cohesion had any effect on 
DFD skill acquisition. 
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I. INTRODUCTION 

Information systems (IS) process modeling can be 
considered an ill-structured, complex task that requires 
higher-order thinking skills. A simple system may require a 
simple, easy to create process model. However, as systems 
become more multi-faceted, the complexity of creating 
process models increases (Millet, 1999). It is difficult for 
those with minimal training to comprehend the complexity 
of sophisticated process models (Hungerford and Eierman, 
2005). 

To facilitate a more rapid progression through the 
stages of IS design, studies have focused on the similarities 
and differences between expert and novice designers in 
constructing conceptual or logical models of systems, the 
improvement of conceptual design through feedback, and the 
usage of heuristics in the modeling process Despite the 
advances that have been made, there continues to be a call 
for additional research on the pedagogy of training novices 
effectively and efficiently (Brown and Klein, 2003). This 
study draws from the domains of educational psychology 
and organizational behavior in examining the training of 
novices in Data Flow Diagramming (i.e., IS process 

modeling). Specifically, an experiment was conducted to 
determine what effects cooperative, team based participation 
had on self-efficacy and learning outcomes in systems 
analysis tasks. 

Data flow diagramming (DFD) is one technique used to 
document process models and is often a part of Systems 
Analysis and Design (SA&D) curriculums. In one survey, 
over half of the respondents (53%) devoted 5- l 0% of class 
time to teaching DFDs, and 73% believed it was definitely 
important to teach DFDs in SA&D courses (Tastle and 
Russell, 2003). In this research, we examine the factors that 
may affect the ability of students to learn how to create 
DFDs. 

This paper builds on a cumulative research tradition by 
extending the research model of Ryan, Bordoloi, and 
Harrison (2000) that investigated the influence of learning 
mode (cooperative versus individual learning) and self­
efficacy on skill acquisition. Ryan et al., (2000) found that 
self-efficacy was significantly and positively related to skill 
acquisition. However, contrary to what was expected, 
performance for subjects in cooperative teams was not 
significantly different from subjects working individually. 
Because of this unexpected result, we were motivated to 
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