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On March 24th in Room 453F of Anderson Tower, six 30 faculty members from the College of Engineering and members of the GERA committee participated in a forum to discuss reform of UK’s general education requirements.  Ernie Yanarella, GERA committee co-chair and Tony Baxter, Department of Computer Science, co-facilitated the college forum.  Also present at the forum were Hans Gesund (CE), Donn Hancher (CE), George Blandford (CE), Joe Sottile (Mining), Keith Rouch (ME), Bill Rayens (GERA) and Gerald Smith (GERA).  The forum focused on the Five Proposed Learning Outcomes and several guiding Key Questions stated in the brochure and appended to the end of this summary.

[NOTE: Comments and question made by the Engineering faculty are displayed in regular type.  All comments or answers from GERA committee members are indicated in curly brackets and italicized {i.e., this is an example of comments from committee members.}

Tony began the discussion reminding those present that the objective of the meeting was to comment on the learning objectives and in particular to focus on how the College of Engineering could contribute to these outcome-based objectives.  In particular, he posed three questions:

· Are these the right goals and objectives?

· Are they measurable?

· Are they appropriate for us?

The immediate question raised was whether new courses would be possible in this new general studies program.  New approaches to academic might be necessary, i.e., interdisciplinary approaches, etc. {Ernie responded that everything is on the table.  A new general education curriculum beyond USP is being widely considered in these forums with faculty on campus and so we are not tied to prevailing courses associated with USP.} It is, in fact, counterproductive to only consider the existing courses.  Looking at things as they now exist only in an incremental way could stunt creative consideration of what might be possible.
Learning Outcome #1: place in their world
One issue that is particularly important to the College of Engineering in the redesign of the general education curriculum is how new program requirements would affect their accreditation standards.  At present, some requirements are fulfilled with USP courses; these courses often prepare students for their major courses.  It is almost necessary that any general education curriculum be responsive to some of the objectives of ABET (the College of Engineering accrediting agency), especially the items of lifelong learning, social impact, communications, ethics, and teamwork.  One of the faculty remarked that in order to really achieve this Arts & Sciences (A&S) would have to rethink the way it does general education courses.  {At this point Ernie interjected that the new general education courses are not viewed as the province of one college, therefore, A&S may not be responsible for all or most general education courses.  The idea is for each college to look at what it could contribute to new GE curriculum.} In any case, it is important that the college makes sure that ABET requirements are met, since it requires certain kinds of courses and even the number of such courses.  Thus, if the number and content of general education courses change, Engineering must be assured that the new courses satisfy ABET requirements.

Learning Outcome # 2: process of inquiry and reflection
The idea of this learning outcome seems to be to engage students more, to get them involved in generating knowledge.
As in other forums, the question was raised as to what exactly was meant by epiphany.  As stated, this would also be tough to assess.  {Ernie expressed the thoughts of the committee, saying that the purpose of this outcome was to provide for the students some of the skills that professionals use to assess and gain knowledge and for them to come to the understanding that there are different ways of knowing and speaking of knowledge within the different disciplines.} In response, one of the Engineering faculty exclaimed, “We do all of that in labs.”  However, labs may not be the best means of promoting "creative endeavors" on the part of the students because they frequently involve simply following a process.  In the senior design project, however, students are encouraged to create as well as replicate a process.  {Ernie again mentioned that other forums reached consensus on the idea that what this learning outcome intended that courses find ways to cultivate an environment in which moments of “ah-ha” learning can take place – in the classroom, in the lab, or in the field.} Again, it was emphasized that this would be covered in almost all in design classes. 
The next question considered how one would assess life-long learning.  Undergraduate education only starts the process.  To truly assess this outcome would require a survey of alumni.  Even doing this would be difficult.  We can only get a baseline at present; it would be several years AFTER the new curriculum is in place before any real data could be collected.  Another faculty member suggested that even though this item cannot be assessed it is important and still needs to be included.  Instead of “becoming life-long learners,” perhaps what we faculty should be doing is trying to engage students in life-long learning processes.  It should also be noted that many professions now require continuing education credits for renewing licensures.  One faculty member then suggested that the university should require professors to earn “life-long learning credits” through some form of continuing education that would enable them to lead by example.

Learning Outcome #3: multidisciplinary perspectives

Much of the discussion on this learning outcome turned on this issue: are we looking at multi-disciplinary approaches within a discipline or between or among disciplines?  Creating courses that truly explore issues from different disciplinary perspectives is tough; scheduling of time and justifying multiple faculty effort can be difficult.  We would need to be creative and innovative in revising the curriculum along these lines.  Perhaps we should integrate ideas from many disciplines into the problem foci of individual courses.  This objective was meant to focus on student learning; to have students gain an appreciation of how problems are solved from multiple perspectives.}
This objective is valuable both from the student and faculty perspectives.  The problem is that multi-disciplinary team teaching is difficult to organize and sustain; but within the major it is more feasible and could be more easily assessed.  One faculty interpreted teaching from a multidisciplinary perspective as one person, the student, looking at things from multiple perspectives, not a course offering diverse perspectives using a multidisciplinary team.  He also suggested that the experiences could be shaped so that the student is required to draw from multiple perspectives in order to complete one or more assignments.  It also makes sense that we have flexibility in scheduling these programs, instead of simply offering fixed courses in conventional three credit-hour blocks as they now exist.
{Ernie mentioned that the old cross-disciplinary pairing of classes did not work.  Students took classes that were not really integrated, partly due to the fact that the two faculty members rarely discussed their purposes with one another and partly due to the lack of any communications or collaborative structure to teaching these paired courses.  In order for the cross-disciplinary approach to work, courses need to be better integrated by the faculty and the students need to know the rationale for the courses.} 

Some Engineering faculty raised the question about the specific integrative models being used at other universities.  The Drexel Model, for example, uses a common theme approach for the freshman year.  Unfortunately, this model is no longer promoted. 
Hans Gesund stated that to make courses of this type to work we probably need to choose faculty with broad interests and abilities and have them teach the courses via guided lectures and assignments over a broad range of topics.  A seminar arrangement would be most advantageous.  Trying to repeat the cross-disciplinary course requirement just doesn’t work.  Faculty are too busy and don’t take the time to talk with each other.  Perhaps the university should hire some faculty just to teach these kinds of courses so that they are valued.
Another possibility would be to split a three-credit hour class into three one-hour segments with different teachers teaching each segment.
{Ernie replied that using any scenario we would need to have to have appropriate resources and support to realize the culmination of the core learning outcomes.  This would include time for faculty to plan and work together.}
Other approaches would be to use a course similar to what now exists but to have a more structured curriculum.  The ordering of the courses would be more structured or perhaps with a uniform set of general education courses for all students in the “Freshman Year.” In any case, faculty must get appropriate recognition for teaching these courses.  {Ernie then asked,  “Is less more?” Perhaps we need fewer courses all with a multi-disciplinary approach.}
Learning Outcome #4: Demands and challenges of the 21st century.

In response to this proposed outcome, one faculty member argued that the College does not much choice about embracing this outcome; engineering education must actively embrace it. 
Another faculty member observed that outside of engineering, students do not learn anything about technology (i.e., what makes a light bulb turn on, what makes a car work, how a remote work works).  Although several courses in engineering provide some of this information, we should offer an engineering course for non-engineering majors.  The Dean is teaching a course that covers some of this material as does some of the being CS courses.  The Honors Program does make some proposals to address this issue.
{Ernie said this issue seems similar to the discussion in other college forums concerning a variety of forms of literacy; the College of Engineering seems to be proposing the advancement of technological literacy to overcome the pervasive ignorance about the basics of technology.}
Hans agreed that there are many forms of literacy that are important in the 21st century: technological literacy, political literacy, biological science literacy, design literacy, etc.  Perhaps this is what general education should focus on.  These could be taught in large lecture classes.  We could create a few classes that all students will want to take. 
{Ernie asked the group how we should look at the following: basic skills vs. competencies vs. forms of literacy.}

Before students can analyze information they must have some basic knowledge of the topic.  The general education courses should be about breadth; the major courses should be able to build on this and greater depth.
{Bill Rayens explained that other forums have fostered an appreciation for different vocabularies used across campus.  This makes it difficult to talk about some of these issues through some common idiom.  What some call basic skills, others term higher-level skills.  He stated that the External Review Committee would have to get the words right in the final report.}
In choosing proper terminology, one Engineering faculty member wondered whether Bloom’s “Taxonomy of Learning” with the six levels of learning would help.  Perhaps this terminology could be used as a unified set of descriptions across campus.
One last comment concerning the terminology used to describe the outcomes (assess, evaluate, adapt, produce, deliver) was that they all seem to require a more Socratic type of teaching approach.  How do we do this with the numbers of students we presently have and are expected to teach as the Top 20 Business Plan gets fully implemented?
Learning Outcome #5: examine ambiguity of human knowledge

We need to turn our students from sheep to wolves or lions, argued one faculty member.  Too often, they don’t question anything.  They do fully analyze anything.  How do we get them to start questioning?
{Ernie asked, "How do engineers approach this problem?”  How do they incorporate it into their college and departmental curricula?}

Tony replied that this objective could be accomplished through creative course design.  He then described a lab course he took where some of the equipment was purposely given to them with incorrect labels or otherwise defective.  Part of the purpose of the lab was to make them think about the equipment they used and it appropriateness or “rightness.”
{Ernie then asked if in engineering if there was only one way of design.}
There are lots of ways, responded one Engineering faculty member, but students are generally looking for the "right" way.  They are seeking what will get them that good grade.  On the other hand, it is often tough to encourage real inquiry.  If students question everything, it takes a long time to get through the material.

{Bill Rayens acknowledged that most faculty agree that students do not have questioning attitude, particularly in the hard sciences.  They tend to think that science is absolute.  When they are shown instances where science is not absolute, they have a hard time accepting this.}

{Ernie shared the observation that the College of Design pushes their students to look at the ambiguity of knowledge all the time, particular in the design process.  Instead of one true way, there are many correct ways of designing a structure.  Students also have to take into consideration client desires, money availability, etc.  Is engineering that different?} The faculty admitted that ambiguities are definitely there in the design process but in reality, financial issues usually are the pre-eminent factors in the final design.  The design process in engineering tends to be an optimization process.  We look at alternative designs in order to come up with the optimal design, not necessarily acknowledging the ambiguity of ideas.  Ambiguity is not in the knowledge but in the implementation—or so it seems.
{To bring the forum to a conclusion, Ernie asked if there were any learning Outcomes that are missing.}
One facet of general education missing in this list is basic ethics.  How do we deal with each other in ethical ways?  Broad ethical principles need to be addressed in the learning outcomes.  They appear only on the margins, if that.  {Ernie acknowledged that this issue had come up several forums.}
Acceptance and tolerance to different viewpoints, cultures, etc. is another important dimension only poorly addressed in these learning outcomes.
{One of the purposes of general education, Ernie suggested, would be to challenge the views of the very parochial students who tend to come UK to look at the world and come away from college with an appreciation of world and cultures.}

Another faculty member stated that we are asking too much of general education to try to implement all these outcomes.  What have—or should--individual colleges do?  {Ernie replied that some have not contributed much to general education.  Also in implementing this plan, faculty must face the issue of what to do with the floodtide of new students who will be coming to UK as the top 20 plan is implemented.}
WRAP-UP
The GERA co-facilitator brought the forum to a close by summarizing the major themes, concerns, and recommendations offered during the forum. 

· The need for the general education requirements to complement courses required for the College’s ABET accreditation: The general education outcomes should work hand in glove with the College in meeting these accreditation objectives.
· The pursuit of life-long learning: Life-long learning must be institutionalized in thinking of the students.  Students must recognize and accept the reality that continuing education is becoming more a part of all professions—including engineering.
· The possibility of integrating a multidisciplinary perspective in student work with a core of faculty interested in teaching these courses: any general education reform process must develop creative means to address the need for multidisciplinary education.  In designing general education for this objective, two problems need to be addressed: resources and support.  (Hans reiterated that total freshman year experience for engineering could be a problem because the students must take certain prerequisite courses in order to get into the engineering majors.)

· The fact that a technological literacy is important to educated students and citizens in the 21st century: Students must have a basic understanding of today's technology if they are to understand those new challenges and demands of the new century and if they are to negotiate their everyday lives in this new and increasingly technological era.
· The issue that the language of the learning objectives seems to preclude the large lecture classes for small seminar classes: How can we implement a new general education curriculum and meet the pressures from the large number of students we are expecting to come to UK?
· The difficulty of discussing the ambiguity of knowledge within the field of engineering:  There does seem to be a problem of recognizing the ambiguity of knowledge in the engineering profession, yet like architecture, great deal of ambiguity exists in design decisions in the practice of engineering—especially as it bears on economics.
· Addressing the issues of ethics is imperative: personal morality, professional ethics, civic virtue should all be included in the general learning experience.
Appendix:

Five Proposed Learning Outcomes

1. Should enable all students to understand their place and purpose in their ever-changing world.

2. Should enable all students to engage in the process of inquiry and reflection.

3. Should enable all students to think from multidisciplinary perspectives.

4. Should enable all students to meet the new demands and challenges of life in the 21st Century.

5. Should enable all students to discover and examine the ambiguity of human knowledge.

Key Questions to Consider

· What are the pros and cons of this framework?

· What is missing?

· Do we ask too much of general education? Too little?

· How can these principles be measured?

· Can this plan provide for routine assessment?

· How should liberal education and vocational education be integrated? What should the balance be?

