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In 2009, the ITI Summer Undergraduate Research Program included six weekly sessions on ethics in the responsible conduct of research (RCR) and in the development and use of information technology. The sessions used an active/cooperative learning method. In the sessions, students were randomly divided into small groups, each of four or five. They discussed short scenarios that highlighted issues such as authorship standards, plagiarism, mentoring relationships, conflict of interest, obligations of peer reviewers, privacy of personal data, professional responsibility for software quality, accuracy of computational models, and social impacts of computers. I facilitated the discussions. Students were given some readings (see below), but they were not tested on the readings, nor was any other homework assigned.

To evaluate the effectiveness of ethics instruction, I administered initial and final assessments, in which students analyzed two short cases. Case A highlighted ethical issues in information technology, and case B raised ethical issues in conducting research. One group of half the students received case A for the initial assessment and case B for the final assessment; the other group of students received case B initially and case A at the end. Each assessment had an additional question: when students analyzed case A, they also listed the most important ethical issues in the responsible conduct of research; when they analyzed case B, they also listed the most important ethical issues in the development and use of information technology. The domestic students and international students were equally divided between the two groups. 

For each assessment, students were expected to take 30 to 60 minutes, working individually, without consulting any references. There was no limit on the lengths of students’ responses. Students typed their responses into text documents and sent the documents to Keri Frederick, who removed identifying information before printing the responses. I scored all case analyses together, using a common rubric for each, on a scale from 0 to 8. For the additional question, I counted the number of bona fide ethical issues identified by the students. Only after scoring did I learn which responses were initial assessments and which were final assessments.

Only 17 of the 24 students submitted responses to both assessments. There was no significant difference between the initial and final scores on either case analysis or on either question about important ethical issues.
	
	Initial assessment 
mean (SD)
	Final assessment

mean (SD)

	Case A (Information Technology)
	4.6 (1.6)

(n = 11)

	4.5 (1.5)

(n = 6)



	Case B (RCR)
	3.2 (1.3)

(n = 6)
	4.0 (2.8)

(n = 11)


	
	Initial assessment 

mean (SD)
	Final assessment

mean (SD)

	Issues in RCR
	1.7 (1.4)

(n = 11)


	1.3 (0.5)

(n = 6)



	Issues in Information Technology
	1.7 (1.0)

(n = 6)
	2.6 (2.0)

(n = 11)



I am generally happy with the assessment methodology, but disappointed in the results. Perhaps next year we can expect the students to do more academic work.
Readings Given to Students
Committee on Science, Engineering and Public Policy, National Academy of Science, National Academy of Engineering, and Institute of Medicine of the National Academies (2009). On being a scientist, 3rd ed. Washington, D.C.: National Academies Press.
ACM (1992). Code of ethics and professional conduct. Online, http://www.acm.org/about/code-of-ethics
Johnson, D. G., & Miller, K. W. (2004). Ethical issues for computer scientists. In Computer Science Handbook, 2nd ed. (Tucker, A. B., ed.). Boca Raton, Fla.: CRC Press (pp. 2-1 to 2-12).
Case A
At Colossus Corporation, vice president Kelly Kim has become concerned about the productivity of Colossus’s office workers. According to personnel evaluation reports that Kelly has read, too many workers spend too much time using the Internet during office hours for personal tasks such as shopping on amazon.com and playing online games such as World of Warcraft. Kelly also worries that the office workers might divulge Colossus’s proprietary information when they interact with customers. Kelly asks Chris Patel, a software engineer in Colossus’s information technology department, to monitor the Web accesses and the information transmitted by the office workers. To analyze this voluminous amount of data, Chris recommends that Colossus purchase a data mining program from Chris’s domestic partner Robin Finelli. An independent software contractor, Robin had developed this program while previously employed by Banana Computers, without the awareness of anyone at Banana Computers. 

What ethical issues does this case raise?

Who is affected by this case? What are their perspectives on the case?

What actions might the characters consider to resolve the ethical issues? 
Among these actions, which should the characters choose? For what reasons?

Case B
The executive editor of the Journal of Wondrous Technology Research asks Professor Randy Gonzales to review a manuscript from the laboratory of Professor Morgan Nelson. Examining the manuscript, Randy discovers that although the theoretical ideas are novel and promising, the manuscript has numerous flaws: the literature review is incomplete, the description of the experimental method is internally inconsistent, the illustrations lack labels, and the statistical analysis is incorrect. Randy plans to refer the manuscript to a third-year doctoral student, Dana Wong, to enable Dana to learn from the manuscript’s mistakes, and to give Dana experience in reviewing a manuscript, an important professional duty. In addition, Randy thinks that two theoretical ideas in the Nelson manuscript might help Dana overcome some obstacles that have blocked Dana’s research progress for the last three months. One idea indicates that Dana’s current approach is likely to be fruitless, and a second idea suggests a different path for Dana to take. Randy had previously speculated that the theoretical ideas might be true. 

What ethical issues does this case raise?

Who is affected by this case? What are their perspectives on the case?

What actions might the characters consider to resolve the ethical issues? 

Among these actions, which should the characters choose? For what reasons?
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