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CONTEXT

In today’s technological society, the ethical behavior of engineers is more important than ever as we consider the health, safety, and welfare of the general public. This greater commitment to graduate engineers who are conscious of their ethical and professional responsibilities is evidenced by The Engineer of 2020 report produced by the National Academy of Engineering (2004). The report concluded that future engineers would need to “possess a working framework upon which high ethical standards and a strong sense of professionalism can be developed.” Another NAE report, Emerging Technologies and Ethical Issues in Engineering (National Academy of Engineering, 2003), concluded that future engineers will be trained to advance technologies, but will not be trained to address the “social and ethical implications” of these technologies.  Of direct importance to engineering educators is the fact that unethical behavior has research epidemic proportions in our undergraduate populations.  The most common manifestation of unethical behavior in engineering undergraduates is cheating and engineering undergraduates are among those most likely to engage in academic dishonesty. In a large study conducted in 1964, Bowers (1964) reported that 58% of engineering students self-reported cheating in college. In 1996, McCabe repeated Bowers investigation and reported that 82% of engineering students self-reported cheating (McCabe, 1997).  In both cases, students in engineering reported the second highest rates of cheating by academic discipline, behind only business students.  In fact, a study by the author’s research team indicated that 96% of all engineering undergraduates have self reported conducting an act they believed to be unethical or cheating (Carpenter, Harding, Finelli, Montgomery, and Passow, 2006).  In other words, almost every student is willing to conduct an act they internally believe to be wrong.
RESEARCH QUESTION

While the academic consequences cheating among engineering students are well documented, of additional concern, is whether a deviant behavior (i.e. a behavior against cultural norms) such as cheating can lead to future unethical professional behaviors.  Therefore, a logical research question can be formed: 
“Is participation in one deviant behavior (notably cheating) a predictor of participation in another deviant behavior in future settings (such as the workplace)?” 

THEORETICAL FRAMEWORK

In a study based on their “Theory of Planned Behavior”, Beck and Ajzen (1991) assert that prior and future behavior are only correlated to the extent that the underlying determinants, such as attitudes, subjective norms, perceptions of behavioral control and intentions, have not changed over time. Thus, for example, if a correlation exists between high school cheating and college cheating, one must presume that influences other than situational factors (which clearly change) affect the student’s decision to cheat.  To support this assertion, several studies have found correlations between academic dishonesty and other deviant behaviors including theft from employers (Hilbert, 1995), shoplifting (Beck and Ajzen, 1991), alcohol abuse (Kerkvliet, 1994), and cheating on income taxes (Fass, 1989).  Furthermore, recent research among professional disciplines other than engineering has revealed a correlation between engagement in unethical behavior in college and engagement in unethical behavior in graduate school and/or professional practice (Nonis and Swift, 2001; Sims, 1993).  However, this correlation may indicate causality between college cheating and professional dishonesty, in which a person who engages in academic dishonesty develops less resistance to later engaging in professional dishonesty.  
To understand what motivates a student’s decision to engage in unethical behavior in college and the connection between this behavior and future unethical behavior in professional practice, the authors undertook the Work Experience Study (WES) as part of a larger research project on the ethical decision-making capabilities of engineering undergraduates (Exploring Ethical Decision-making in Engineering, 2008).  The WES Project was designed as an exploratory study to provide insight into students’ decision making processes in instances where they had previously been tempted to engage in unethical behaviors in college and workplace settings.  In short, the WES Project was designed to investigate two hypotheses: 1) that there are similarities in the decision-making processes students use when considering whether or not to cheat in college and whether or not to violate workplace policies, and 2) that prior academic dishonesty is an indicator of future dishonest behavior.
To investigate these questions, an exploratory survey was developed that asks respondents’ about decisions during opportunities to engage in deviant behavior in each of two contexts: college coursework and workplace settings. For each context, respondents were asked to consider a specific instance in which they had been tempted to engage in deviant behavior, to identify pressures they felt to engage in this behavior, to describe factors that caused them to hesitate to engage in this behavior and to describe the decision they ultimately made.  Figure 1 provides an overview of the input variables (context, setting, peer behavior, and prior behavior) discussed in this study and the interactions among these variables based on the results.  As such, this figure represents a post data analysis framework for this investigation and future research in this field  
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Figure 1: Conceptual overview of Work Experience Study.  The dependent variable (decision to engage in unethical behavior) is shown in a rounded box while the predictor variables are shown in square boxes.  Solid arrows represent direct relationships between predictor variables and the dependent variable and dashed arrows represent secondary relationships between predictor variables as determined by data analysis.  

The conceptual overview shown in Figure 1 indicates that the dependent variable of interest is the ultimate decision that a student made to engage or not engage in an unethical behavior.  It should be noted that the definition of unethical behavior in this study is context specific.  In the case of the college setting, students were asked to recall an instance in the past where they were “tempted to cheat” and to base their responses to several questions on their recollections of this instance.  Therefore, respondents are free to define for themselves what constitutes cheating or unethical behavior.  This design is intentional as we are more interested in students’ decision making processes when they are faced with a situation that they know to be in violation of some set of rules, norms or moral standards.  Similarly, in the workplace setting respondents were asked to recall an instance in the past where they had been “tempted to violate workplace policies”.  

METHODOLOGY

Study participants completed a thirteen-item questionnaire consisting of three sections. The first section contained questions related to the respondents’ background, including the extent to which they worked in the past year and the frequency with which they cheated in high school. The second section dealt with issues regarding student decisions about cheating in college, and the third section dealt with issues regarding student decisions about violating workplace policies.  As with any study on deviant behavior that uses a self-report questionnaire approach, underreporting due to social desirability is a concern. For this study, care was taken to develop protocols that assured respondent anonymity. The questionnaire was distributed during a regularly-scheduled class period and the proctor discussed the nature of the research and the participants’ rights and then left the room while participants completed the questionnaire.  Respondents were asked to place completed surveys into a large plain envelope which was sealed and returned to a department administrative assistant. Then the surveys were delivered to the principal investigator for data entry and subsequent analysis. This protocol and the survey itself were approved by an Institutional Review Board for the Behavioral Sciences.  

FINDINGS AND CONCLUSIONS

A total of 130 students enrolled at two technically-oriented private universities responded to the survey.  The sample consisted of second year (7%), third year (42%), fourth year (33%) and fifth year (16%) engineering undergraduate students. First year students were not included in the sample because of their lack of experience in either the academic or professional setting. Participants reported having full-time employment for an average of 6.78+2.97 months during the last academic year and working an average of 38.7+10.8 hours per week while employed full-time. One limitation of this study is the potential for a difference in the moral development and maturity of the individuals included in the sample. These attributes may not be as fully developed in college students, despite having considerable work experience, as they are in practicing engineers who have already graduated from college. However, we feel that this limitation is outweighed by the advantage of using a single sample of students for both the academic dishonesty and unethical behavior in professional practice portions of the study. 

Based on the results, the decision to engage in unethical behavior is influenced most directly by a) the student’s perception that his/her peers engage in unethical behavior (peer behavior), b) the extent to which the student reports engaging in prior high school cheating (prior behavior), c) the frequency with which a student perceives that they are tempted to engage in unethical behavior (frequency of temptation), and d) the context of the unethical behavior (e.g. cheating on a test versus cheating on a computer program; or stealing office supplies versus falsifying quality assurance documents).  These primary relationships to the final decision are shown in Figure 1 as solid arrows.  The frequency of temptation (which seems to be a fairly central variable) was also related to prior behavior, peer behavior, the pressures and hesitations reported by students when tempted to behave unethically and context through several secondary relationships.  These secondary relationships are shown by dashed arrows in Figure 1.  Finally, the setting for the unethical behavior (college setting versus workplace setting) was found to influence the pressures and hesitations, frequency of temptation and peer behavior.
Perhaps the most alarming finding was that the number of students who reported deciding to engage in unethical behavior in a specific situation was effectively identical regardless of the setting.  However, how they arrived at this decision appears to be influenced by several variables that are common across both settings.  Another important finding from this study was that the context of the unethical behavior was as important as the setting in which it occurred.  Study participants clearly made different decisions about engaging in unethical behavior depending on the context of the behavior.  Likewise, participants reported experiencing different amounts of temptation to behave unethically depending on the context.  It was also observed that students who are frequently tempted to cheat often cited different pressures and hesitations to cheating than did those who were seldom tempted.  A similar finding was seen for the workplace setting, though the pressures and hesitations reported were not necessarily the same across setting.  Apparently participants who were more sensitive to temptation invoked different considerations in their decision making processes than those who were less sensitive.  

RECOMMENDATIONS

This study, as well as additional research conducted by the team, should serve as a call to action for engineering educators.  There is a strong relationship between self-reported involvement in prior academic dishonesty (high school) and self-reported involvement in present dishonest behavior (college and workplace) of engineering undergraduates.  This finding supports our hypothesis that past deviant behavior is an indicator of future deviant behavior. It suggests that many students, despite changes in context from high school to college and to the workplace, will make the same ultimate decision when faced with a temptation to engage in deviant behavior.

The academic process needs to better prepare engineering undergraduates for the profession by improving their better decision making skills.  Exactly how to accomplish this task efficiently and effectively still needs to be determined, but the results from this initial exploration (130 students at two private institutions) provide a road map for future research in this area.   

For example, the study explores some of the variables and the interrelationships involved in the ethical decision making of engineering undergraduate students in both a college and workplace setting.  The results suggest that while there are many similarities in the decision making processes, there are also substantial differences in both the nature and magnitude of the relationships between predictor variables.  Such a finding points to the need for further research into developing a better understanding of the complex interplay of psychological, moral and situational factors on the ethical decision making of students and professionals alike.  A specific recommendation would be to conduct a broad based longitudinal study to determine how the ethical decision-making capabilities evolve as undergraduates mature and accept professional positions post graduation.  This type of investigation would assist in establishing the linkages shown in Figure 1 and determine to what extent unethical behavior in college is a predictor of future workplace behavior in engineering.  
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