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Abstract

Ethics in animal research has had a checkered history. As a result, the Animal Welfare Act was passed in the United States in 1966 to protect animals used in research and teaching and has undergone four revisions since then. The Act regulates both institutions and individuals who would use animals in their teaching and research activities. Research institutions are required to have a formal animal care program in place to assure compliance with the Animal Welfare Act and other Federal policies. One of the duties of these institutional animal care programs is to teach and disseminate information about the ethical treatment of animals to the institution’s animal users. 
Purdue's Animal Care and Use Committee (PACUC) and Laboratory Animal Program (LAP) wanted to customize their "one-size-fits-all" orientation program on the humane use and care of research animals into three separate units - an orientation for principal investigators, an orientation for animal caretakers, and an orientation for undergraduate students so that the particular needs and concerns of each group could be addressed more effectively, and so that the various groups could quickly gain crucial information without having to wade through extraneous material. 
In the case of undergraduates, students needed to understand their role in the humane care and use of research animals. This included getting and documenting the right training for the appropriate species and procedure before independently working with any animal, joining the occupational health program, obtaining veterinary care when needed, reporting concerns about noncompliance, not changing a protocol or any daily procedure without first getting the requisite approval from PACUC, and not using animals without a protocol approved by PACUC. 
To develop the undergraduate student orientation, the author employed Tripp and Bichelmeyer’s rapid prototyping design model (1990) with PACUC and LAP and undergraduate students in the period between May 2003 and November 2003. The prototype went through four revisions to arrive at the final product. The process allowed the author room for considerable experimentation and presentation of possibilities derived from a literature search on best practices for teaching ethics and developing online instruction including use of the ethical dilemma story. In the end, although the committee kept a very tight grip on all aspects of instruction, including content, evaluation, and instructional strategy, the product that evolved was much more uniquely suited to the needs and ethical dilemmas of undergraduate students providing animal care. 
Formative evaluation of the instruction, conducted both face to face and over distance on WebCT Vista, showed that that students gained more understanding of their specific roles and responsibilities and were appreciative of being informed.
Review of the literature
In this literature, I approach the subject as it relates to a broader area known as “the responsible conduct of research” (commonly referred to as “RCR”), partly with an eye to the future because my employer ORA (Purdue’s Office of Research Administration) would ultimately like to offer an entire RCR curriculum of which the undergraduate student orientation would be a part.

The literature base is large and covers three main topical areas – (1) foundational works in the care and use of research animals and Federal, state, and institutional regulation, policy, and guidelines, (2) policy, content, and methods for educating in this area, and (3) general learning theory as it applies to moral development, ethical reasoning, and design of online instruction.

A standard, standalone literature review should synthesize what is known and not known from the current literature, point out areas of controversy in the research, and suggest potential lines of future investigation. In this review, however, I found myself looking to the literature more with intent of discovering which learning theories best define and inform the problem that ORA would like to solve. Having worked in the research compliance area for almost 8 months, I possess some familiarity with concerns voiced by various stakeholders regarding training gaps or needs in the area of the responsible conduct of research. In the instance of undergraduates who work with research animals, it is very important these students notice and promptly report sick animals for veterinary care. In the case of researchers who utilize human subjects, it is important these researchers recognize when they are doing human subject research and submit their protocol to the I.R.B. (Purdue’s Institutional Review Board) for review and approval.

To begin my investigation into the literature, I asked one question about teaching responsible conduct of research – what should learners come to understand about animal research as a form of ethical conduct? This question leads not only to general questions such as:

· what are the components or skills involved in ethical conduct and can they be taught, 
· what is the best way to teach these components/skills, and

· how do you approach teaching ethical behavior online,  
but also to specific questions such as:

· what do people involved in research with animals need to know and do as it relates to RCR, and

· how do you know if you have succeeded in teaching them?

In answer to my question, “what specifically do people involved in research with animals need to know and do,” The Animal Welfare Act as Amended (1966, 1970, 1976, 1985, 1990) specifies not only the who (all scientists, research technicians, animal technicians, and other personnel involved in animal care, treatment, and use) but also the what — humane methods of housing, handling, care, and techniques of experimentation that limit use of animals and minimize animal distress, proper pre- and post-procedural care, aseptic surgical methods and procedures, and proper use of anesthetics, analgesics, and tranquilizers for each species being used. Furthermore, the Act requires training in the use the National Agriculture Library, which is a resource for many of the topics listed in the previous sentence. Finally the Act states that methods must be put in place
whereby deficiencies in animal care and treatment are reported, including deficiencies in animal care and treatment reported by any employee of the facility. No facility employee, committee member or laboratory personnel shall be discriminated against or be subject to any reprisal for reporting violations of any regulation or standards under the Act. (Animal Welfare Act as Amended, 1966, 1970, 1976, 1985, 1990)

It would follow that learners need to know these methods for reporting concerns and how to utilize them when the need arises.

The PHS Policy on Instruction in RCR (2000, Section V) suggests the following topics for instruction in humane care and use of research animals: “definition of research involving animals, ethical principles for conducting research on animals, Federal regulations governing animal research, institutional animal care and use committees, and treatment of animals” (item 7 in appendix). While the Policy suggests instruction on ethical principals for conducting research on animals, it does not identify what those are. However, sources for both guidelines and principles are U.S. Government Principles for the Utilization and Care of Vertebrate Animals Used in Testing, Research, and Training (1985), NASA Principles for the Ethical Care and Use of Animals (2001) which parallel those of the Belmont Report (National Commission for the Protection of Human Subjects, 1979), Russell & Burch’s Three R’s — reduction, refinement, and replacement (1959), and APA Guidelines for Ethical Conduct in the Care and Use of Animals (n.d.). 

So far I have identified a body of content that researchers need to know in order to treat research animals humanely. But is that all there is to it? Education and Training in the Care and Use of Laboratory Animals: A Guide for Developing Institutional Programs (Committee on Educational Programs in Laboratory Animal Science, 1991) states, “Desirable changes in behavior do not automatically follow introduction of information” (p. 109). 
This leads me to a more general question, “What are components or skills involved in ethical conduct and can they be taught? Education and Training in the Care and Use of Laboratory Animals: A Guide for Developing Institutional Programs (1991) states:

To help translate knowledge into performance be sure the learner:

knows concepts well enough to integrate them into a complex behavioral pattern; 

develops confidence in skills associated with desired behaviors;

connects rules and associated behaviors with a personal benefit;

connects principles and rules with practical situations;

understands when and how to apply information;

knows the risks of noncompliance;

has access to services and resources available locally and nationally; and receives positive feedback or rewards for the desired behaviors. (p. 109)

While I could have stopped with this very concise and behavioral breakdown of ethical performance, I also looked to the learning literature for more generalized studies and articles in the ethical domain. Several models or theories of moral development emerged which also break down ethical conduct either in terms of its components or its developmental processes (DeHaan & Hanford, 1997; DeVries, 1998; Fasko, 1994; Fey & Kelly, 2003; Grier & Firestone, 1998; Pelsma & Borgers, 1986; Settelmaier, 2002). 

Table 1

Models of Moral Development and Their Relevance to RCR

	Models of Moral Development
	Relevance to RCR instruction

	D. Bartal (1982)
	“Sequential Development of Helping 

Behavior: A Cognitive Learning 

Model”
	Useful  in identifying components

of our desired outcome

	A. Chickering (1969)
	“Dimensions of Development for 

Traditional Age College Students –

Developing Integrity”
	Our proposed instruction targets 

learners of college age.

	P. Cranton (1994)
	Understanding and Promoting 

Transformative Learning: A Guide

 for Educators of Adults.
	Our proposed instruction may 

include adult learners as well

	C. Gilligan (1982)
	“A Morality of Responsibility and 

Care”
	Important in considering 

components of ethical behavior 

other than moral reasoning or 

critical thinking.

	K. Kitchener (1981)
	Model of Ethical Reasoning
	Important in considering the role 

of  moral reasoning or critical 

thinking in ethical behavior

	L. Kohlberg (1981)
	Cognitive Stage Theory of the 

Development of Moral Judgment
	Important for teaching ethical 

reasoning.

	D. Kolb (1984)
	Experience-Based Ethics Model
	Provides a grounded learning 

theory approach to the effective 

teaching of ethical behavior

	Piaget, J. (1977)
	Moral Judgment in Children
	Suggests that a constructivist 

approach is best suited to 

effectively teach ethical behavior.

	J. Rest (1984)
	Four-Component Model of Moral 

Behavior
	Provides an integrated approach 

across the cognitive, affective, 

and behavioral domains for 

effectively teaching ethical

 behavior.


Of these models, Kohlberg’s stages of moral development (1981, 1984) appears the most influential in informing researchers how to operationalize and measure studies in the ethical domain (DeHaan & Hanford, 1997; DeVries, 1997; Grier & Firestone, 1998; Settelmaier, 2002; Vincent & Meche, 2001). 

The general learning literature places great weight on the role of critical thinking skills in the ethical domain (DeHaan & Hanford, 1997; Elder, 1999; Fasko, 1994; Haydn, 1995; Paul, 1998; Vincent & Meche, 2001; Zeidler, Sadler, Berson, & Fogelman, 2002). In her article on teaching critical thinking, Elder (1999) points out that the fields of religion, social mores, and law are often mistaken for ethics (para. 12) when in reality, “What is illegal may be ethically justified. What is ethically obligatory may be illegal. What is immoral may be legal” (para. 19).  Elder concludes, “It is essential then, that students routinely distinguish between ethics and other modes of thinking” (para. 13), because “they are then able to use sound ethical reasoning to criticize commonly accepted, yet unethical social conventions, religious practices, political ideas, and laws” (para. 13). 

Yet critical thinking skills are not enough to ensure ethical behavior. Just as Education and Training in the Care and Use of Laboratory Animals (1991) stated that presentation of declarative knowledge is not enough (p. 109), The Online Resource for Instruction in Responsible Conduct of Research cautions us, “Skills of decision making and reasoning are NOT synonymous with the desire or will to act ethically” (para. 2). So if the right information and higher order reasoning skills are not enough, then what else is needed? DeHaan and Hanford (1997) list three domains related to moral issues: affective (ethical sensitivity and moral motivation), cognitive (moral reasoning), and behavioral (moral character) (para. 2). 

In the moral language of everyday life, people tend to distinguish the ways they think, feel, and behave in relation to moral issues, with the expectation, for example, that good people should not say one thing and do another without feeling guilty. This tripartite typology, reflecting our Greek philosophical heritage, is also evident in psychological theories of human functioning which typically distinguish the same three domains … affective, cognitive, and behavioral. (DeHaan & Hanford, 1997, para. 1)
Inasmuch as studies have focused or emphasized only one aspect of ethical behavior (for example ethical reasoning), DeHaan and Hanford (1997) point out that “this division of labour … has been somewhat dysfunctional,” and that an integrated approach is needed in effecting ethical behavior (para. 2).  In fact their own study tends to support their conclusion in that one of the treatment effects showed empathy decreasing as higher order reasoning skills increased! 

I wonder if we could take historical instances of noncompliance such as the Tuskegee Syphilis Study as a classic example of this “dysfunctional” division of labor. In the Tuskegee Syphilis study, a poor black population from Alabama was denied treatment for syphilis for 40 years (1932-1972) so that researchers could confirm the course and effects of the disease on the human body. The study continued well past the 1946 Nuremberg trials. When it finally hit the headlines in 1972 and abruptly came to a halt, many people wondered why no one had made the connection. Surely as scientists and physicians, the Tuskegee researchers and those who read the published research of the Tuskegee study possessed excellent critical reasoning skills. But somehow these people failed to recognize where or when else to apply them.
The Tuskegee study was key in changing the way human subject research is conducted in the United States. In 1973 an Ad Hoc Advisory Panel issued the Final Report of the Tuskegee Syphilis Study, concluding “Society can no longer afford to leave the balancing of individual rights against scientific progress to the scientific community” (section 1974, para. 1). If the words “balancing of individual rights against scientific progress” in the above statement are not referring to a cognitive reasoning process, then what are they referring to? 

While the reader may ponder at this point how the Tuskegee Study relates to the ethical use and treatment of animals in research, it should come as no surprise that the evolution of animal research has followed a similar path. Infamous ethical misconduct and unawareness in treatment of research animals as well as animals in other sectors of society led to the creation of The Animal Welfare Act of 1966. One can hazard a guess at some of what animals must have suffered by reading principles IV and V of the U.S. Government Principles for the Utilization and Care of Vertebrate Animals Used in Testing, Research, and Training (1985): 

Unless the contrary is established, investigators should consider that procedures that cause pain or distress in human beings may cause pain or distress in other animals. (para. 5)
Surgical or other painful procedures should not be performed on un-anesthetized animals paralyzed by chemical agents. (para. 6)

One lesson of ethical misconduct in both human subject and animal research is this: the absence of internal awareness and self-regulation always leads to loss of liberty and the imposition of external controls. 

Instead of focusing on ethical reasoning alone in teaching ethical behavior, DeHaan & Hanford (1997) tried a more “integrative approach” based on James Rest’s (1986) four-component model of moral behavior. The following table presents James Rest’s actual four-component model (as described by Fey & Kelly, 1996) and attempts to classify each component to a learning domain in Bloom’s taxonomy (1956):

Table 2

James Rest’s Four-Component Model of Ethical Behavior (1984)

	Behavior Component
	Skills Needed
	Domain of  Learning

	1. Recognize the situation 

as a moral one
	Ability to catch the ethical cues - to trace 

consequences and to see how one’s actions 

affect the welfare of others
	Cognitive domain, 

Affective domain

	2. Formulate a moral course

 of action
	Ability to apply some form of 

moral reasoning
	Cognitive domain

	3. Decide what to do.
	Ability to carry out the moral judgment in the 

face of competing values
	Affective domain

	4. Implement a plan of 

action
	Ability to carry out the moral behavior despite

the difficulties it may entail – character, 

perseverance, and resoluteness are tested in 

this component
	Affective domain


Fey and Kelly (1996) point out that the failure to act ethically can be traced to a failure in one or more of the above component processes. Therefore in conducting an instructional analysis, it is my opinion that it would be wise to identify problem areas in terms of these components and skills and educate to them in order to develop effective instruction. 

But are these skills for which we can educate? The Online Resource for Instruction in Responsible Conduct of Research states “In fact, it is not clear that ethics training per se can have any positive impact on willingness to engage in misconduct. On the other hand, the evidence is compelling that appropriately designed training can improve moral reasoning skills” (para. 2).

While most of the literature would agree with the above statement that moral reasoning skills can and should be taught (DeHaan & Hanford, 1997; Elder, 1999; Fasko, 1994; Haydn, 1995; Paul, 1998; Vincent & Meche, 2001; Zeidler et al., 2002), some of literature would challenge the notion that one cannot also educate for behavior, or at least, character. A study by Vincent and Meche (2001) finds that recognition of unethical situations significantly impacts the way high school students behave (Averages and Correlations section, para. 2). As a strategy they suggest using a questionnaire that poses succinct one or two sentence dilemmas that students can fill out anonymously (Strategies for Teaching Ethics Section, section 1.). The questionnaire will ask not only ask if certain courses of action in these dilemmas are ethical, but will also ask the students if they themselves would do the same thing. The students can process and analyze the results of the questionnaire and discuss the results and the dilemmas in class (Strategies for Teaching Ethics, sections 3 and 4). They can also write their own little case studies to be included in future questionnaires (Strategies for Teaching Ethics, section 2). 

DeVries argues that “Schools are not morally neutral institutions but play a significant role in fostering the development of character” (1998, Abstract section, para. 3).  Reaching back to the roots of constructivist theory in her background section, she cites Piaget (1977) as saying that children who grow up in environments of coercion learn a heteronymous morality and develop certain habits of character (such as excessive submissiveness and lack of interest and motivation to explore and inquire), while children who live in environments of mutual respect learn an autonomous morality and develop different habits of character (such as confidence, curiosity, and respect for themselves and others). DeVries adds that coercive relationships lead to mindless conformity, rebellion, or calculation (meaning that a child will comply only while he’s being watched) (para. 11). 

Taylor and Walker (1997) conducted a study on the relationship between “moral climate” (as a contextual or environmental variable) and the development of moral reasoning in juvenile offenders (and the effect of a type of mentoring known as dyadic discussion). One conclusion of the study was that, “a peer group which is negative in its influence can be identified in terms of its moral structure and can be held responsible for negative behavioural outcomes, which in turn can be prevented by programmatic intervention” (Discussion section, para. 14). One possible reason for this is that a group’s moral climate provides a type of scaffolding (Discussion section, para. 5).

Eastwood, Derish, Leash, and Ordway (1996) surveyed 1005 biomedical postdocs on their perceptions and practices regarding publishing of research findings. Eastwood et al. reported that “over 50% of responders had observed unethical research practices, 27% were willing to select or omit data to increase their chances of getting a grant; 15% were willing to select or omit data to benefit their career or chances of being published,” and that “Courses on research ethics had no effect” (abstract, 1996). Eastwood et al. concluded by stating, “the research environment is a powerful component of a trainee’s experience and ethical development” (abstract, 1996). 

Perhaps then if environment or context fosters the formation of unethical habits, then certain educational contexts or environments can be used to increase the frequency of ethical behavior. Perhaps we can educate not only for a moral reasoning process but also for moral action in certain situations. In others it may be necessary to reform the context or environment in order to increase the frequency of ethical behavior. In either case, research in these areas may be worth pursuing but is beyond the scope of this project.
This leads me then to my next question, which is “What is the most effective way to teach ethical behavior?”  In this regard Education and Training in the Care and Use of Laboratory Animals: A Guide for Developing Institutional Programs (1991) addresses the needs of the adult learner in some length: 

Adults, particularly those in a profession, tend to avoid situations in which they cannot demonstrate competence. It is usually helpful to introduce the lab with a demonstration, slide show or video presentation to provide background info. Demonstration with models is also highly recommended prior to hands-on experience. (p. 110-111)

The report also points out that adult learners “appreciate individualized, independent study,” (p. 110-111) which could include 

· recommended texts, reprint files, videotapes, slides, print visuals, and computer simulations, 

· a newsletter to update information, introduce new resources and equipment, and provide reminders,

· policies, checklists and protocols posted in prominent places, 

· and a buddy system in which new investigators are introduced to more experienced researchers, particularly for highly specialized procedures and special interest or study groups, and

· self assessment tools, which are actually “a form of individualized independent study. (p. 110-111)

The literature also seems to come out overwhelmingly in favor of teaching critical thinking skills (DeHaan & Hanford, 1997; Elder, 1999; Fasko, 1994; Haydn, 1995; Paul, 1998; Vincent & Meche, 2001; Zeidler et al., 2002) as way of effecting ethical conduct. Paul (1998) states, “Putting critical thinking into the heart of the ethical curriculum will enable teachers to cultivate morality and character in their students without indoctrinating them”.  Constructivist theory, as well as critical theory, seem to be the methods of choice in the literature for empowering students to develop their critical thinking skills. The reasons are rather complex. They go back to Piaget’s writings about how children construct knowledge from interactions with others (DeVries, 1998) and John Dewey’s ideas about learning experientially – such as the best way to prepare students to participate in democracy is to actually make the school a participatory democracy (Dewey, 1916). They go back to Vygotsky’s Zone of Proximal Development (Vygotsky, 1978) which not only applies to theories about mentoring and role-modeling but also to Kohlberg’s theory that a person can progress to the next moral stage by interacting with someone one stage above him (Kohlberg, 1981, 1984). Pelsma and Borgers (1986) suggest that this type of interaction with others brings about cognitive dissonance in an individual, which then moves that person to the next developmental stage. Kolb’s experiential learning model and experience-based ethics model also draw on this idea of disequilibrium to create an ever-spiraling cycle of moral development (Pelsma & Borgers, 1986). 

A common theme in all these theories is that ethical reasoning, at least, and perhaps also character, is learned or “constructed” through interactions with others (DeHaan & Hanford, 1997; Taylor & Walker, 1997). Higgins (1980, p.96, as quoted in DeHaan & Hanford, 1977, para. 3) concludes “the most powerful interventions for stimulating moral stage change are those that involve discussion of real problems and situations occurring in natural groups, whether the family or classroom in which all participants are empowered to have a say in the discussion.” These days one could also include Internet communities who use computer-mediated communication among the naturally forming groups that potentially could stimulate moral stage change.

As a variation on this theme, the general literature also comes out overwhelmingly in favor of using the dilemma story for interaction and group discussion. However, there are some caveats. The dilemma story should be one that the students can relate to (Settelmaier, 2002) – or the presentation should give the student enough cognitive scaffolding that they can relate their own experience to the story. Haydn (1995) uses the British Muslims’ offense at Salmon Rushdie’s Satanic Verses as an example. He writes that when confronted with Muslim concepts of personal honor such as izzat and ghairat, “How am I, a more or less secular liberal, to understand them? I need further explanations, I need examples, I need to think about these and see where they do or do not relate to anything that is within my experience. In doing this I shall be exercising some imagination and also critical reflection; the two are complementary. The process will be, for me, educational” (Haydn, 1995, Part III, para. 11).  Settelmaier (2002 ) states that dilemma stories can bring about self-examination and critical assessment of assumptions which then lead to a perspective transformation (Implications section, para. 1).

Teaching ethical behavior as a group reasoning process melds very well with how responsible conduct of research is conducted today. Because of the Tuskegee Syphilis Study, the Nazi experiments, and other incidents with human and animal subjects, approval to use animals or human subjects is done through a committee process. Institutional review boards look at protocols and try to assess the risks, benefits, and costs (in terms of animal lives) — a task which does not always have obvious answers. As Elder (1999) states:

 In developing their ethical reasoning abilities student must learn that there are some ethical questions for which a ‘right’ answer exists and some for which the best answer is a matter of reasoned debate and discussion.  (para. 8)

Education and Training in the Care and Use of Laboratory Animals: A Guide for Developing Institutional Programs (Committee on Educational Programs in Laboratory Animal Science, 1991) would seem to agree with the general literature about use of group interaction and case study:

Changes in attitudes are stimulated by acquiring information and increasing skills, but they are reinforced by interaction with peers. Therefore, to facilitate a change in attitude the educational program for investigators should publicize both institutional and peer support for attending, encourage questions and discussion, and build networks; and provide a forum for exchanging ideas and expressing concerns. (p. 109)

Along with workshops, demonstrations, and wet labs, the report encourages use of interactive sessions, discussions with peers, listening teams, problem solving, and case studies (p. 109). 

So far we have considered not only specific skills and content related to the humane treatment of research animals, but also different theories and models of ethical behavior. We have discussed whether ethical conduct can indeed be taught, and reviewed preferred methods for teaching it. However one piece remains to the puzzle. How do you develop effective online instruction on the humane treatment of research animals? There are some common considerations for designing online communication in general and online instruction in particular. 

Considerations of accessibility and compatibility cover a broad range of topics such as physical and cognitive disabilities, equity, and diversity in hardware and software platforms and bandwidth used to access the Web. The World Wide Web Consortium (W3C) Accessibility Guidelines (1999) make the following recommendations for designing websites and pages that gracefully transform despite physical, sensory, and cognitive disabilities, work constraints, and technological barriers (“2.1 Ensuring graceful transformation”, para. 1): 

· Separate structure from presentation by using style sheets (refer to the difference between content, structure, and presentation).

· Provide text (including text equivalents)….

· Create documents that work even if one cannot see and/or hear. Provide information that serves the same purpose as audio or video in ways suited to alternate sensory channels as well….

· Create documents that do not rely on one type of hardware. Pages should be usable by people without mice, with small screens, low resolution screens, black and white screens, no screens, with only voice or text output (“2.1 Ensuring graceful transformation”, para. 1)

Additionally, one should use very specific markup language whenever it is available and use markup language as it was intended to be used (W3C, n.d., Guideline 3). The Consortium recommends not using tables to control page layout (W3C, n.d., Guideline 3, para. 1). It is this author’s opinion that the Consortium is fighting a losing battle in this respect. However, if you do use tables to control page layout (and even if you don’t), very specific table markup language exists that will let users know exactly where they are in a table (W3C, n.d., Guideline 5). 
As for equity issues and how they relate to access, Elizabeth Burge (1993) recommends bringing to online instruction a holistic perspective that recognizes students as “physical, familial, social, economic, political, and spiritual beings” (p. 3) by using several strategies, five of which are listed below:

Use intuitive and creative thinking not just analytical thinking. (Denis & Richter, 1987; Noddings & Shore, 1984; von Oech, 1986 in Burge, p. 5)

Generate metaphors, analogies and images to represent knowledge and feelings. (Samples, 1987, 1979 in Burge, p. 5)

Use multiple sources of information including autobiographical, artistic and dramatic expression. (Wilkinson, 1993 in Burge, p. 5)

Promote playfulness in exploring ideas and feelings. (Melamed, 1987 in Burge, p. 7)

Promote the fourth model of teaching proposed by Patricia Cross: “I develop people,” as distinct from the other three models, viz., “I teach what I know,” or “I teach what I am,” or “I develop minds”.  (Cross, 1988 in Burge, p. 7)

Certainly the use of holistic strategies, as well as the theory of situated cognition will help with learner motivation, in particular the “relevance” component of Keller’s ARCS (Attention, Relevance, Confidence, and Satisfaction) Model of Motivational Design (1983). The importance of motivation cannot be ignored when instructing within compliance areas. As previously noted, the body of required knowledge – regulations, policies, guidelines, procedures, and skills – is immense, and can seem like more an obstacle or barrier in the road rather than an integral part of doing research. Holistic strategies also seem highly compatible with the “integrated approach” to teaching ethical behavior discussed earlier in this paper (DeHaan & Hanford, 1997). 

Along with accessibility and compatibility, one most also consider issues of security and privacy. The almost classic question is can you assume that the person at the other end of the wire is really who you think he/she is? The almost classic answer is, “Can you assume that the person who shows up to take a test in a physical classroom is really who you think he/she is?”  In any case, when it comes to assuring valid and reliable testing procedures or to protecting our students’ privacy, we can never consider ourselves “off the hook.” In many distance environments, students physically attend a proctored location to take tests and exams and show proof of enrollment. In other online environments, instructors make use of secure software platforms on which students must have a password and account to access materials and online tests and exams. Whether one chooses to proctor or to use a secure platform or do something else is probably determined by feasibility, practicality, and a host of other concerns, but we must not overlook the important issues of security and privacy in online instruction.

Another consideration in designing online materials is that the presentation should fit the medium. One should not simply scan or upload print-based instruction to a web site. Research suggests that reading is more difficult on a CRT (Guidelines for Presentation of Information and Learner Guidance, Presentation section, para. 5) and also that people tend to scan more often than carefully read screen text (Nielsen, 2000, para. 1). In the case that a lot of reading is required, a print-friendly version should be provided. However, when online reading is essential, text should be segmented into chunks, hyperlinked, and made easily searchable. Similar to a table of contents in a book, some type of overview of online instruction, for example, a site map, is helpful (Nielsen, 2000). Also textual information should rely more on visual cues and less on verbosity. Visual formatting such as boldface, different font types, color and size should replace words. Writing style should be informal and conversational.

Yet another consideration for designing online materials is chunking, also known as George Miller’s (1956) principle of the magic number seven plus or minus two. Chunking pervades everything humans do, at least at this current stage of our evolution or creation, but when faced with creating online instruction, designers must transfer the concept to a whole new medium. They must consider the principle not only in presenting content, whether it be text, visual, or audio, but also in designing user interface and navigation. They must also consider the principle in overall page and even site design. Research suggests that if more than twenty-five percent of a screen is occupied by information/display other than the key information to be learned, the resulting visual noise impairs the learner’s ability to locate and recognize information (Reid, 1985 in Guidelines for Presentation of Information and Learner Guidance, para. 6). So unless we know our students are sharp-shooter, eagle-eyed antiquers and flea-marketers who love the hunt and are able to instantaneously cut through the clutter to spot that one prized find, we must minimize cognitive load in our page design. 

Flexibility, user control, and interactivity are other considerations in the design of online instruction. For computer media, in general, flexibility and maximum user control are important especially for longer pieces of instruction. Nothing is worse than being stuck in linear computer-based instruction when you have no idea if you have to go through 15 screens or 50, and especially if you are on a slow line.  Borsook (1991, in Hirumi, 2002) suggests that to be interactive, programs should emulate seven characteristics of interpersonal communications – immediacy of response, nonsequential access, adaptability, feedback, options, bi-directionality, and interruptability. Some of these features can be provided by a site map. Another consideration which Nielsen (2002) mentions is that with search engines, users may arrive at pages through search and not hit the main page in the hierarchy. For this reason, he recommends using breadcrumb trails as a navigation metaphor.

As for underlying instructional strategies and learning theory, the apple does not fall far from the tree whether instruction is delivered via the web or through other venues. Any instructional strategy such as case–based instruction or dilemma stories, or other types of interactions should first be based in learning theory and then operationalized according to the tools available (Hirumi, 2002). To make the online learning experience meet the learner’s needs, online design should provide instructional immediacy – which is defined as computer immediacy, student immediacy, and teacher immediacy (Danchak, 2002). Computer immediacy refers to how close and comfortable a student feels when interacting with the computer. For example, the author and her computer are very close – in fact she would experience extreme separation anxiety if she were apart from her computer for more than say, a day. Student immediacy refers to interactions which build the bonds between students that facilitate learning, and teacher immediacy refers to timely and helpful instructor feedback, guidance, and facilitation (Danchak, 2002). 

In closing this discussion of best online practice, we will look at the University of Nebraska Medical Center’s RCR online curriculum (Mann, n.d.) as a practical example of many things that we have discussed. As stated on the website, Mann’s online class in RCR  has readings available online (providing a print-friendly version), a personal notepad for student use, surveys allowing students to see how their opinions (in a case study or ethical dilemma) relate to those of others, web searches, submissions via email or forum discussion (interaction with others and instructional immediacy), and instant feedback with email discussions (instructional immediacy) (bullet group 4). Additionally this online instruction uses a problem-based approach so that students can frame their responses within their own ethical belief systems and then compare their responses with those of other students (interaction with others) (bullet group 3). The instruction has stated objectives – “the ability to recognize an ethical choice in research,” “ability to make a principled decision when faced with an ethical choice,” “sensitization to research integrity issues generally,” “knowledge of institutional sources of support when faced with an ethical dilemma,” and “awareness of professionalism in science and its implications” (bullet group 1).

My final question was how do you know if you have succeeded in teaching ethical conduct? Of course Purdue’s Office of Research Administration realizes there is a gap when instances of noncompliance come to their attention. However ORA would much prefer not to find out after the fact, because noncompliance exposes animals, people, the environment, the community, the university, and the research enterprise itself to risk of serious harm. Hence we propose the design of instruction with the hope of minimizing instances of noncompliance. Within that broad goal, the Education in Training and Use of Laboratory Animals: A Curriculum Guide (1991) gives us an idea of what we must accomplish and what we must measure:

A complete education program for researchers and their assistants will disseminate required information, increase awareness, improve skills, affect behaviors, and change attitudes - and if well organized will conserve time and resources, be customized to content needs of the learners, and be flexible enough to encourage enthusiastic participation. (p. 113)

One thing we know for a certainty both as a caring and kind people, and as people  charged with the responsibility of conducting good science — failure to attain our goal of ethical and humane treatment of research animals at Purdue is simply not an option. The animals cannot speak for themselves, but if they could, I am sure they would agree.

Procedures 
As stated in the abstract, PACUC/LAP staff offer an orientation which can either be attended in a face-to-face workshop or taken online. When people take the online training they fill out an online form-based quiz which is then emailed to the committee administrator Lisa Snider who grades the quiz and informs the quiz-taker of the result. The orientation (either online or face-to-face) is required before any faculty, staff, or student member of a research group is allowed to work with research animals. In addition to the orientation, research groups are also required to obtain more specialized and species-specific training in aseptic surgery, anesthesia, euthanasia, humane handling methods, and occupational health and safety, as needed. The PACUC/LAP administrator maintains for each individual a qualifications form (called a Q-Form) which records all training the person has completed. 

PACUC/LAP staff wanted to split the online orientation into three versions – one for principal investigators, one for undergraduate students, and one for animal caretakers because each group has different training needs from those of the principal investigator. For instance only principal investigators need know how to submit protocols to PACUC for approval. Animal caretakers and undergraduate students who work in the labs share different subsets of the overall responsibilities for the care and use of research animals. Most of my discussion with PACUC’s educational subcommittee centered on the needs of undergraduate students. Students need to know how to participate in the occupational health program. Students need to understand their moral obligation to report concerns about animal welfare. Students need to notice and report animals who are ill and in need of veterinary care. Obviously, to be able to fulfill this last obligation, students need to be able to recognize when an animal is sick. The Guide to The Care and Use of Laboratory Animals (1996), a book widely used by researchers, Institutional Animal Care and Use Committees (IACUCS), and practitioners of laboratory animal science states, “Fundamental to the relief of pain in animals is the ability to recognize its clinical signs in specific species” (Chapter 3, Pain Analgesia, and Anesthesia, para. 2).  However, while the skill of definitively diagnosing clinical signs would fall more to the laboratory animals’ veterinarians, students and animal caretakers are most likely to be the ‘first-responders’ when an animal is ‘in trouble.’ As such, they need to be familiar with the normal animal and the physical and behavioral symptoms of pain in specific species as stated in The Essentials for Animal Research: A Primer for Research Personnel (n.d.): 

Pain, an undesirable aftereffect of surgery, can be difficult to detect due to species and individual variation. Therefore the investigator must be familiar with the animal's normal posture and behavior. Typical behavioral signs of pain include: guarding the painful area, vocalizing, licking, biting, self-mutilation, restlessness, lack of mobility, failure to groom, abnormal posture, failure to show normal patterns of inquisitiveness, and failure to eat or drink ... unless there is evidence to the contrary, assume that a procedure or condition painful to humans will also be painful for animals (Chapter 6, Postoperative Support, para. 4).
Also, in order for students to report an animal in need of help, they need to be familiar with the reporting procedure as well as who to contact. Finally, as the need arises to do more handling of animals, students need to know where to find the more specialized types of training already mentioned in this section.

Early Information Gathering
Dr. Armstrong, my employer, took me to a PACUC educational subcommittee meeting in the fall of 2002 to discuss the possibility of doing my final integrated project with them. After the initial meeting with the educational subcommittee, I attended PACUC’s face-to-face workshop given in Stewart Center in December, 2002, worked through their online training module, and looked at comparable online offerings from a few of our benchmark institutions,  The University of Colorado Health Sciences Center, Penn State, and University of Michigan. I also visited LATA (Laboratory Animal Training Association), and the Veteran’s Administration training sites, and viewed the entire AAAS Integrity in Science video series and looked at their rather extensive bibliography.
I met again with the subcommittee in the spring of 2003 after I finished my project proposal and literature review, and Lisa Snyder, the PACUC administrator, handed me a proposed revision of the current PACUC/LAP orientation, tailored by the members of educational subcommittee, to address the needs of undergraduate students. At that time or shortly thereafter we also met with ITAP to discuss the possibility of staging the orientation in WebCT. There were several advantages to this - WebCT offered the committee a secure platform, and it was also a familiar learning and teaching environment to many students and professors at Purdue. Access was available both on and off campus. WebCT offered the advantage of automatic grading and notification, and it also put complete control of the instruction into the hands of PACUC and LAP (whereas PACUC’s current website did not). 
Analysis, Design, and Evaluation
Because of time constraints and because I believed design is both a top-down and bottom-up process throughout, I used Rapid Prototyping as my design model in carrying out the analysis, design, development and evaluation phases of this project — a process that at times appears very similar to Dick and Carey’s instructional design model (1990), except for the fact that the analysis, design, and evaluation phases overlap (as shown in Figure 1) and have more iterations. 
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Figure 1. Tripp & Bichelmeyer’s Rapid Prototyping Design Model (1990).

People often do not know what they want until they see it – or until they see something. While I use hierarchical and functional decomposition to design both computer program information systems and instruction (Yourdon, 1989; Yourdon & Constantine, 1976 in Whitten, Bentley, & Barlow, 1989), I also back into a project and work intuitively –going through a discovery process with the subject matter experts and the students. 

In the case of PACUC’s undergraduate student orientation, the Analysis and Needs Assessment phase had been on-going since the fall of 2002, when I first met with the committee and started writing my proposal. I found that identifying the instructional needs or gaps within PACUC’s current orientation program was elusive. I had planned to use James Rest’s Four-Component Model for Ethical Behavior (1984) to analyze gaps, identify desired behaviors or outcomes, and to match these outcomes with necessary skills. To review, the components of ethical behavior are: recognizing a situation, in our case an instance of noncompliance in which a research animal is not being treated humanely, as a moral one (requires ability to catch ethical cues and to trace consequences of one’s actions); formulating a moral course of action, (requires ability to apply moral reasoning) and deciding what to do, in our case deciding to notify the proper personnel that an animal needs care (requires ability to carry out the moral judgment in the face of competing values); and implementing a plan of action, in our case actually reporting the instance of noncompliance (requires ability to stick to one’s resolve despite difficulties encountered). I hoped to ask the following questions of various stakeholders. When a student is around an animal that is sick or not being taken care of, or used unethically, why don’t they report this? Don’t they know how? Do they just not notice, and if they don’t – why not? Is it their youth and inexperience? Are they distracted by thoughts about their social life or next week’s test? Are they afraid of negative consequences? Do they believe no one will listen to them? Do they just not know how to tell when an animal is ill or mistreated? What are the barriers? I believed the answers would help inform the content and the objectives. Did I simply need to teach declarative knowledge (basic job responsibilities, who to call, and how to get in touch with them)? Did I need to teach ethical reasoning skills? Did I need to raise awareness and teach empathy?

In actual experience, however, I heard very few horror stories. PACUC and LAP seemed satisfied that for the most part the campus was in compliance with the regulations for the humane care and use of research animals. But as I worked through the various versions of the prototype with the PACUC/LAP educational subcommittee, additional information began to surface as committee members discussed how certain content should be emphasized or reworded to be more pertinent to undergraduate students – such as the need for students to not change the protocol on their own, or attempt animal procedures without the proper qualifications and supervision, or leave the animals over the weekend without verifying that their supervisor or LAP personnel can substitute for them. James Rest’s model certainly helped alert me during the rapid prototyping process to cues and helped me read between the lines to discover what were some particular and common ethical dilemmas of undergraduate students – the instructional gaps.

 Another reason for choosing the rapid prototyping design model was speed. The PACUC/LAP administrator was very anxious to have some version of these orientations up and running by fall of 2003 for incoming students. For my first prototype, I simply reworked the current online instruction a bit, using Dreamweaver and Fireworks, customizing the content to the undergrads as given me by the PACUC administrator. In this round I simply tried to familiarize myself with the content and structure of the material. Was it organized logically and optimally? I also looked at motivational issues, and tried to apply some recommendations for the design of online instruction - namely developing interactivity, student control, and “instructional immediacy.” PACUC's current online instruction is a linear progression of some 30 slides. By adding a course map, I gave the students not only the option of “seeing where they were going,” but navigating the instruction in other ways, and starting and stopping when they wanted to. I also used multimedia to enhance “instructional immediacy.” Thoughtfully designed courseware (sometimes using JavaScript and Java) can somewhat make up for the loss of the instructor's 'personality' and nonverbal interaction with the instructor and one's peers. I tried to get at the ethical and attitudinal components of the instruction by “giving the animals a voice” through image and multimedia, for which I did an extensive search on the web. PACUC folk often make the observation that the animals cannot speak for themselves, so I tried to find ways in the instruction to remind students through images and multimedia that animals were living beings not too unlike themselves. For additional interactivity, I used a Java program that allowed students to piece a puzzle together on the screen, in this case, the duties of LAP and PACUC.
I put this first prototype on my Purdue Career Account  website and emailed instructions to the PACUC education subcommittee on how to access it. The committee had mixed reactions to the graphics and other experimental changes to their instruction. However, I felt the initial prototype accomplished its purpose by assisting the committee in recognizing and arriving at a more optimal organization of content for undergraduate students. The committee and the administrator and I met at least two more times to talk about changes. We trimmed down the instruction from 30 slides to about 17 slides, and reorganized the material into 4 main sections — the background and organizational structure of Purdue’s Animal Program, the role of PACUC, the role of LAP, and the role of the student in the ethical treatment of research animals. We put major emphasis on the role of the student – the presentation went from dwelling on the roles of LAP and PACUC to concentrating on the role of the student. 

In July 2003 I attended several training classes for a new version of WebCT called Vista that Purdue was rolling out for fall 2003. Shortly thereafter I put the revised prototype on Vista, requested accounts, and emailed a brief tutorial to the PACUC educational subcommittee on how to access the instruction. This time I developed visuals to help students build a cognitive scheme in which to store key concepts such the roles of the various “players” in the ethical care and treatment of research animals. I did cautiously reintroduce some visuals of animals, still believing that this would give the animals a voice. The Committee was much more accepting this second time. I also introduced a brief ethical dilemma scenario as recommended by the literature for teaching ethics and critical thinking into the quiz and on a WebCT Discussion Board. The ethical dilemma as a teaching tool was something totally new to PACUC, at least in their use of orientation materials. I also paid closer attention to issues of accessibility in the second prototype, being careful to use HTML that would make sense to those viewing the training in aural and non-visual channels. I made the current prototype more 800x600 resolution 'friendly' in that the first one was developed in 1024x765 mode and required 800x600 viewers to do more horizontal and vertical scrolling. I streamlined load times for those who will be accessing the instruction at lower bandwidth. Since I did much of the work from my home computer on a slow modem, I felt that I gave the instruction an adequate 'torture test' on my own computer!  From the feedback of the committee, conducted mostly this time through distance, the third and final (we thought) prototype evolved. I didn’t get much comment from the committee on the ethical dilemma, which I had posed both as a short answer question and a multiple choice question on the quiz, other than a recommendation to have only one version and to clarify or narrow some of the options.
Then I took the orientation to the students. First I conducted face-to-face formative evaluations with three undergraduate students (a freshman who had been working since this summer, a sophomore who had come on board later in the fall, and a senior) at the Animal Holding Facility. All were Animal Science majors and one had previously been in the vet program. I sat with the students and observed their comments and reactions as they worked through the instruction and took close note of their response to the ethical dilemma scenario. I also administered PACUC’s quiz both as a pre-test and a post-test to see if the instruction was in line with the objectives, and then I interviewed the students on the experience of using the instruction. I asked if they encountered any technical difficulties, if they were satisfied with the computer’s performance, if they had any feelings or feedback about the graphics. Surprisingly, out of all the graphics and effects (there weren’t that many), everyone was impressed with the Fireworks rollover in one of the Organization Charts. I also asked if the instruction had increased their desire to treat animals humanely. These students were already quite conscientious about the animals under their care; however, they were very appreciative about learning some of the “nuts and bolts” — where and when to get training, how report a concern or get veterinary care, and who to contact for the occupational health program. I also asked if the instruction had left them with any unanswered questions. The students varied widely in their knowledge and experience in working with animals at Purdue, with the freshman being the least experienced and the senior being the most experienced. All seemed fairly comfortable with WebCT. The freshman had the most questions and also asked if the names of the people they were to call to report a concern could be made more accessible to them. This confirms my idea about the importance of supplying job aids to students who work with research animals. I had suggested to the educational subcommittee that perhaps well-placed job aids in the form of laminated signs or posters, flip charts, cards, manuals, and cheat sheets strategically placed in the various animal care facilities would be helpful in triggering undergraduate students to notice and report sick animals or concerns. Job aids typically store just-in-time information about procedures (such as how to report a concern or a sick animal, or where to find extra training – a URL perhaps), information (such as the names, telephone numbers, and email addresses of people to contact or the behavioral signs of a particular species in pain or distress), and coaching (such as what to do in a particular situation) (“Job Aids,” n.d., see The Three Types of Job Aids in the Table of Contents section). If students had access to desktop, laptop, and palm top computers, the job aids could even exist online. In fact the committee and I reasoned that the orientation itself could provide a quick reference for students.
Table 3

Face-to-Face Formative Evaluation Feedback While Going Through Orientation
	Student Feedback while going through Orientation

	WebCT
	Make the Orientation Icon bigger or stand out in WebCT.



	Slide 3 – Sources of Our Responsibility
	Are LAP and PACUC are equal footing? Confusion differentiating between them.
Explain what the Guide and AAALAC are. 

Most students are unfamiliar with Purdue’s Executive Memorandum.



	Slide 5 – Purdue’s Program for Animal Care and Use
	Include brief description of role of PACUC Chairperson in the diagram.
Diagram works well.



	Slide 7 – LAP Roles and Responsibilities
	Most students won’t know what analgesia means.



	Slide 11 – How to Participate in the Occupational Health Program
	Aren’t we automatically enrolled? Confusing.
Is there a link to REM to tell what they do?



	Slide 12 – Where to Find Training
	Brown Bag Seminar link is helpful.



	Slide 13 – How to Document Your Training Qualifications
	Spell out AHF.



	Slide 15 – How to Report Concerns
	Would PACUC / LAP be more likely to listen to supervisor than to us?



	Slide 16 – How to Report Concerns
	Are these the people who answer the phone? These names should be made more accessible to students – like be posted in the labs.



	Quiz Slide
	Hard to figure out how to get to quiz.



	Quiz Question 2 on How to Obtain Veterinary Care
	Suggested adding “that you’re responsible for.”




Table 4

Face-to-Face Formative Evaluation Feedback From Interview

	Student feedback on Interview

	Did the graphics/charts enhance the instruction or were they just there – or where they a hindrance?
	Need to explain the difference between PACUC and LAP more than once.

Liked the Fireworks rollover

	What do you think would help improve this instruction for other students?
	Assume on each slide that it’s all new to students. What is NIH? Hyperlink a definition.

	Have you ever taken a class in WebCT before?
	Mostly yes



	Do you feel that this instruction gave you an appreciation for research animals and made you want to humanely use and care for them?
	Makes things less confusing.

Gives the steps, but doesn’t change the desire – you have that already or you don’t

Helps reinforce the desire



	What did you learn about the humane care and use of research animals that you didn’t know before?
	Specific differences between PACUC and LAP & names of people.

Nothing I didn’t already know

Who you contact


Table 5
Pre- and Post-test Scores from Face-to-Face Formative Evaluation

	Student 1
	Student 2
	Student 3

	PRE
	POST
	PRE
	POST
	PRE
	POST

	43/60
	58/60
	59/60
	60/60
	30/60
	55/60


From the students' feedback, pre- and post-test scores, and my observation, I learned that I needed to make several significant changes not only to the instruction but to the design of the WebCT Vista Interface. The instruction needed expanded explanations of such terms and concepts as protocol, procedure, and qualifications, and should contain repeated exposures to the organization of Purdue’s Animal Care Program. The instruction should provide a clear scaffold or framework to help new college students sort out and better understand relationships among a confusing array of terms, acronyms, and entities within the university and out in the larger world of research compliance. Also since students would be logging into Vista and taking the instruction without anybody there to tell them how to proceed, I had to make the Vista interface absolutely intuitive. So after making the indicated changes to the instruction itself, I changed the Vista Course Home Page as shown in Figure 2:
[image: image2.jpg]8] tpjecnesos puacon scnebaet v B G0 thten s [ -

[Blmy racer | B syishur | 5 vizcussions | B8 catandor | more Taotes

emgerttme to PACUC/LAP Orientation

&l s &

PACUCAAP Student Orientation
AP Wab S PAGUC Lae Studet et Qi

2 @ i

What should 1 do it Lets Chat Seanne' Intagrated Project Proposal

Eiows iocavionet





Figure 2. Initial WebCT “Home Page” for the PACUC / LAP Orientation

to the design shown in Figure 3:
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Figure 3. Revised WebCT “Home Page” for the PACUC / LAP Orientation
I also figured out (due to persistent or insistent requests by students and PACUC educational subcommittee members) how to link directly to a WebCT Vista Quiz from one of my own html content pages! I am not altogether certain that is a supported feature of Vista, however, so I included instructions for the more “standard method” of accessing the quiz as well.
After making the changes described above, I contacted a final group of students to try out the revised prototype. These students were to try out the instruction over distance without ever meeting me face-to-face. I did send them directions and a tutorial for how to access the Vista Course. They were to take the pretest and quiz using Vista's quiz facility, and these were to be automatically emailed to me by Vista. I had added a section to PACUC’s quiz to allow students to give feedback. I also set up my Interview using Vista's Discussion Board tool and planned to log in to Vista to read student responses.
Of the entire project, this final formative evaluation proved the most problematic. It gives me a new appreciation for the obstacles and challenges of teaching over distance. WebCT Vista’s email notification didn’t work for me. Of the four student contacts provided to me by PACUC, only one student completed the pre-test and post-test. This person’s scores improved from the pre-test to post-test, and the person said in the feedback section that the instruction was well presented and that she had no difficulties. Another student completed the pre-test and did quite well on that. But I didn’t know whether the person had gone through the instruction or not. So I sent an email thanking her for participating and included the interview questionnaire. However, I did not hear back. A third student reported technical problems accessing the instruction. So then I contacted friends and family members to try the instruction. I ended up with three more people. My seventy-five year old aunt had a cable link, and her access worked quite well. I did have to coach her on using WebCT Vista (understandably), but she is an experienced web user and had no trouble going through the orientation. A second person used a modem and said the performance was acceptable, but was unable to complete the instruction, so she got another person to stand in for her. The non-students in this group did not show as much improvement between the pre-test and post-test as the students, and one individual changed a right answer to a wrong one! My theory is that the quiz scores reflected either the lack of relevance of the topic to the lives of people who don’t actually work with research animals or else the impact of situated learning on people who do work with research animals. For instance, in contrast to the students, my aunt wondered how important it was to know people’s names on the committees, and she reported having trouble remembering what the acronyms stood for. A comment given by another participant on the feedback area of the quiz was that participation took longer than expected – especially since the person was not at all familiar with WebCT. 
The one really odd thing is that even though I had emailed instructions about what everyone was supposed to complete – the pre-test, the orientation, the quiz, and the interview – (and even though I added these verbal instructions to the WebCT screen), no one went into the discussion tool and completed the interview! Therefore most of what I learned from the second formative evaluation had to do with the design of the WebCT interface.

Table 6

Distance Formative Evaluation Feedback from Quiz Feedback Section

	Student Feedback from Quiz Feedback Section

	I felt that both the instruction and quiz were very good! Here are some suggestions:  1. On slide 17, the word "know" is repeated...is this intentional? 2. I couldn't go back and see my scores from the pre-test...it might be good to make this more accessible.

To tell a student that they can read everything in the orientation and complete the whole process in 20-30 minutes seems a bit unreasonable to me. I found it sometimes difficult to “find my way out” of a page that did not provide a “next” or “back” option, in order to proceed.


Table 7
Pre- and Post-test Scores from Distance Formative Evaluation

	Non Student
	Purdue Student
	Purdue Student
	Purdue Retiree

	PRE
	POST
	PRE
	POST
	PRE
	POST
	PRE
	POST

	43/100
	79/100
	99/100
	?
	71/100
	93/100
	70/100
	80/100


Conclusions
When I formulated my project proposal this past spring, I looked at how PACUC’s instructional goals fit into a larger area called “The Responsible Conduct of Research” (RCR).  In my literature review I concentrated largely on the teaching of ethics as it applied to RCR in general and to the ethical treatment of animals used in research and teaching in particular. However, I discovered in actual design that PACUC’s undergraduate student orientation should not, and indeed could not, be the only vehicle for teaching ethical conduct in the treatment of research animals – largely because of staffing availability (no one to interact with people on line), time constraints (the instruction could only take fifteen minutes), and the purpose of the orientation, which is to satisfy legal requirements for the Institution and qualify people to begin to work with research animals. However, the orientation should at least expose students to the concepts of RCR, and also give them the information or scaffolding they need so that they can act ethically, by getting the training they need before they try things, by getting veterinary care for sick animals under their care, and by reporting concerns as they have them.

On a final note, I have modeled the prototype in Dreamweaver throughout the systems development life cycle, using html and JavaScript programming, but it will eventually port to PowerPoint. I learned during the SME formative evaluations that PowerPoint was the preferred tool for PACUC members and in combination with an account on WebCT Vista would give them maximum control over the design and maintenance of their online learning environment. 
Following is the actual Project Timeline used. I constructed approximately 4 versions of the prototype.
Table 8
Project Timeline and Budget

	Rapid Prototyping Design Model
Project Steps, Schedule, and Budget

	Assess Needs & Analyze Content
	Set Objectives
	

	
	
	

	October, 2002 – April 2003

	June, 2003
	

	My time – free and some PACUC/LAP staff FTE


	
	

	
	Construct Prototype (Design)

	

	
	March, 2003 – October, 2003
My time – free


	

	
	Utilize Prototype (Research)

	

	
	June, 2003 – October, 2003
My time – free and some PACUC/LAP staff FTE


	

	
	Install and Maintain System

	
	December, 2003
ORA and PACUC/LAP staff FTE
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