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Figure 1: Framework for students’ identification with engineering, adapted from Godwin [1]



 

 

in ethics can increase awareness of responsibility [7], increase knowledge about how to handle 
difficult situations, and create confidence in taking action [7]. In addition, Canary et al. [8] found 
that ethics education can influence students’ notions of their roles in and responsibilities to society. 
Much of this value is derived from discussions that increase awareness of issues or confront 
students with different points of view. Finally, Rulifson and Bielefeldt [9] indicate that ethics 
courses, among other things, can broaden or increase a student’s sense of social responsibility as 
an engineer. 
 
Interestingly, however, Rulifson and Bielefeldt [9] also discovered that some of the experiences 
students had in their technical courses and during engineering internships had the result of 
constricting this sense of social responsibility and, for some students, elevated the importance of 
company loyalty. Thus, we see the potential negative impact of engineering internships without an 
opportunity to reflect on engineering ethics as a component of those engineering practice 
experiences. We further see the positive potential of such reflection during internship experiences 
if it occurs in a nurturing environment that supports ethical development.  
 
The potential of a pedagogical approach that includes reflection coupled with an internship 
experience is supported by the literature that indicates that case study analysis, reflective 
journaling, and subsequent reflective discourse can indeed impact beliefs and identity development 
[10-11]. Parsons et al. show that experiences like internships impact dimensions of the engineer 
identity, including experimental competence (i.e., the ability to conduct appropriate experiments 
and analyze and interpret the results). Experiential work experiences also enhance work self-
efficacy, that is, “an individual’s perceived level of competence or the degree to which she or he 
feels capable of completing a task” [12] (p. 602). Similarly, Ralph et al. [13] report one of the 
benefits of practicum-education is “developing confidence” as an engineer (p.125). Several studies 
also suggest that co-curricular practice impacts students’ ethical skills and understandings. Guler 
and Mert [14] report that internship experiences contributed to students gaining awareness on 
acting ethically. University of California-Irvine noted that the workshops offered by practicing 
engineers resulted in a greater awareness among students of issues related to professional skills 
such as leadership and ethics [15]. In addition, Dukhan et al. [16] demonstrate that service-learning 
experiences, coupled with student reflection, resulted in students becoming more aware of their 
own attitudes and identities as engineers. Interestingly, a key finding of Meyers et al. [17] is that 
engineering internships could be either encouraging or discouraging of engineer identification 
development. More affirming experiences included internships characterized by challenging 
learning experiences. This highlights the need for additional formal assessment of internship 
experiences. To take advantage of this opportunity, our research proposes to make use of a feature 
of engineering programs that, as far as we have been able to discover, is largely overlooked in 



 

 

internships such that the ethics training becomes an interwoven component of the internships 
themselves. The initial ethics workshop and subsequent internship experienced is followed by 
another ethics workshop after the internships have concluded. The pre-internship workshop 



 

 

of retention, we loss some willing participants due to workshop logistics. For example, though 



 

 

knowledge was very important to them. An analysis of our Year 2 data will perhaps shed additional 
light on this difference. 
 

 
Table 1: Composition of Comparison Group 

 
 

 
Figure 2: Comparison Groups’ Reported Importance of Specific Characteristics of STEM 
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A qualitative analysis of the pre-workshop and post-internship essays provides additional reason 
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