Minutes of the IMPAC Statewide Meeting of the Biology Discipline, 6 May 2006
Attendees:
James Christmann, CSU Sonoma


Eloise Crippens, West LA College, Articulation

Jesse Dillon, CSU Long Beach


Angela Echeverri, LA Mission College


Thomas Even, UC Santa Barbara

David Huckaby, CSU Long Beach

Susan Keen, UC Davis


Steve Leonelli, El Camino College


Keri Muma, Sierra College

Mary Nolan-Riegle, Fullerton College, Lead

Kirk Olsen, East LA College

Teresa Palos, El Camino College

Sally Pasion, CSU San Francisco
Mary Perry, Allan Hancock College
Gaston Pfluegl, UC Los Angeles

Debra Pires, UC Los Angeles

Elena Pravosudova, Sierra College

Chris Riegle, Irvine Valley College

Carmen Rexach, Mt. San Antonio College
Joe Saldivar, Bakersfield College

Fred Schreiber, CSU Fresno

Beverly Shue, Los Angeles Harbor College
Bibit Traut, City College San Francisco
Mary Nolan-Riegle welcomed the group with the following information:

1.
Biology has completed 6 years of work - this is our 7th year together

2.
We spent our first 2 years organizing


3.
4 years ago, we developed the biology lower division core and we approved it 2 years ago in 2004

4.
We also developed our descriptors in 2004

5.
Last year we wrote and approved our Student Learning Outcomes (SLOs) for the core

6.
This year we are going to work on the laboratory content we feel should be required for the core.  We will also create and approve the course descriptions and SLOs
Discussion of the laboratory content:

COURSE DESCRIPTIONS
In the opinion of the attending faculty members, instructors need not teach the scientific method all at once or in a specific course.  Different portions of the method may be appropriate for different courses.  They felt statements that indicated students would have the complete set of experiences and that students would conduct some type of scientific inquiry were important.  Therefore, the following statements will introduce the laboratory core curriculum:

“The lower division transfer student will have the following experiences, not necessarily in this sequence or all in one course.  At some point in the curriculum, the student will have formulated a testable hypothesis and conducted scientific inquiry.”
The committee then discussed each aspect of the curriculum approved by the attendees of the North meeting.  (See Appendix A below for that content list.)
USE AND APPLY THE METHODS OF SCIENTIFIC INQUIRY
The participants had an extended discussion of the process of scientific inquiry.  The group found that some of the wording of this content was ambiguous and vague.  For example, there are two interpretations of the word “original” in the first bulleted point.  The word could mean “new to the student” or “new questions not yet asked or researched”.  In addition, the faculty felt that the content should begin with a statement of the observation step necessary to ask questions.  While there was general agreement that the statements should be broad enough for interpretation in individual courses by individual instructors, the group wished to state clearly that somewhere in the lower division laboratory experience the student practiced each step.  The group felt that anyone teaching lower division courses knows to make the content appropriate to the level of the student’s background and previous education.  A member of the group also noted that the previous list omits the concept of prediction and the group agreed that this important step be included.  Another member reminded the group that the process is iterative and cyclical and our core should reflect that idea.  Again, the group agreed.  There was discussion about the wording of each individual point and the group rewrote some of them.
The following is the list of content points on which the group came to consensus:
*. Generate questions based on observations

*. Develop testable hypotheses with predictions
*. Design an experiment to test the predictions of the hypotheses

*. Conduct experiments to test predictions
*. Collect and analyze data and present data in form of appropriate figures, graphs and charts
*. Evaluate data and draw conclusions

*. Reject or accept hypotheses based on data evaluation

*. Reformulate hypotheses if necessary

*. Write reports using scientific format


Introduction


Materials & Methods

Results


Discussion/Conclusions
*. Collect, record and report scientific information in an ethical manner

(Please see the discussion of ethics content below for an explanation of the last bullet point here.)

COMMUNICATE SCIENTIFIC INFORMATION
The group discussed the issue of “visual representation”.  There was a discussion of rewriting “representation” to “presentation”.  A participant brought to our attention that “representation” does not mean ‘presentation”.  An acceptable visual representation could be a model of a biological concept, such as the light dependent reactions of photosynthesis.  The majority of the group agreed to remove the word “representation” and leave the bullet point as “visual” only.  
Another discussion concerned the audience for the student communication.  The group agreed that the experience was important and that the presentation of these types of communications need only be to the instructor.  The idea here is that communicating your findings is just as important as the process of research.  

The following is the list of content points on which the group came to consensus:

*. Oral

*. Written

*. Visual

DEMONSTRATE INFORMATION COMPETENCY
There was a discussion concerning the need for lower division students to have experience with primary literature.  Many felt that this was not an appropriate lower division experience while others felt that it was important to a student’s understanding of the research process.  The group brought up several issues:
A. the terms “primary” and “reviewed” do not mean the same thing – not all reviewed literature is primary literature

B. students should be able to do literature searches of the primary literature

C. students should be able to recognize primary literature, not necessarily be able to understand it
D. the point is for students to recognize “science” from “pseudoscience”
E. the term “popular literature” covers the many aspects of “pseudoscience”

F. some “pseudoscience” is actually peer-reviewed by other “pseudoscientists”

The following is the list of content points on which the group came to consensus:

*. Distinguish between peer-reviewed and popular literature
*. How and where to access scientific information

*. Accurately assess different arguments on some ethical issue
(Please see the discussion of ethics content below for an explanation of the third bullet point here.)
COLLABORATE
A member of the group brought to our attention that this content point is not assessable.  Ascertaining whether a student actively contributes to the team is almost impossible.  Another participant stressed that the statement is vague to cover all possibilities of instructor preference and a discussion of how students could work in teams ensued.  The group agreed that it is important to expose students to working in groups and someone pointed out that these groups become self-regulatory.  The student gets the idea of how collaboration works even if there is no assessment of how well they do or do not collaborate.  The group agreed that some of this content must ensure exposure, not necessarily dictate the assessment of the impact of that exposure.   
The following is the content point on which the group came to consensus:

*. Actively contribute as a team member
BEHAVE ETHICALLY
The group removed this content topic.  See the discussion below the student learning outcome section of these minutes for the reasons why the group agreed to remove it.
USE INSTRUMENTS AND APPLY METHODS AND TECHNIQUES

There was a lengthy discussion of the use of instrumentation by students.  A member of the group made a point embraced by many around the table: students should actually understand the physics and chemistry behind the instrumentation and techniques that they use; for example, why one balances a centrifuge.  However, the group also agreed that, for the most part, this was not going to happen!  There were those in the group who said that they are happy if the students use and not abuse the instruments.  In many cases, the lower division student needs only to know how to hold and use a piece of equipment.  There was a concern that this type of experience would lead to the creation of technicians with no understanding of the “how” and “why” of using certain tools.  Another group member said exposure to the tools and techniques is the critical issue.  The difference between looking at a photocopy of a gel and doing the gel is huge, but the student does not need to know exactly how electrophoresis works.  In some cases, an instructor can get away with “cover concepts” but the spirit of the experience is to get the students’ hands on the tools and show them just how handle them.  Another group member asked, “How many of us know how a computer works?”  Another member of the group indicated that we must have confidence in our colleagues to teach the chemistry and physics behind the instruments and techniques at the appropriate time in the student’s education. The group came to consensus that there would be no statement in the content concerning the understanding of how instrumentation works.
Another discussion ensued concerning the use of statistical analysis at the lower division level.  Many of the four-year institutions are incorporating statistics into their lower division core.  For this, and other reasons, such as the heavy use of statistics in ecology and genetics, the group agreed to add a bulleted point for statistical analysis.
There were several requests to include specific techniques or methods.  The group agreed that the wording of the content be broad to allow instructors to include instrumentation with which they are familiar and as appropriate for the class.  

Someone raised the question of the extensive list.  The group agreed that three 3-hour labs over two or three semesters (or quarter equivalents) is enough time to do all of this and the list is not onerous.
The following is the list of content points on which the group came to consensus:

*. Computer
*. Microscope

*. Precision and accuracy in measurement and transfer

*. Separation technology

*. Dissection tools and techniques

*. Spectrophotometer
*. Identification techniques at multiple levels of the biological hierarchy

*. Ecological data collection and methodology

*. Systematic and taxonomic methods

*. Statistical analysis

Discussion of the student learning outcomes for the laboratory content:

For the most part, the rewriting of the content into student learning outcomes was a smooth process with little or no discussion except the wording of the statements.  The group wrote the following SLOs for each part of the curriculum:

USE AND APPLY THE METHODS OF SCIENTIFIC INQUIRY

1. Explain the major steps in the scientific method and use them to conduct field/laboratory investigations.

2. Write reports using scientific formats.

COMMUNICATE SCIENTIFIC INFORMATION

1. Communicate scientific information in oral, written and visual form.

DEMONSTRATE INFORMATION COMPETENCY

1. Access and distinguish among qualitative levels of scientific literature.
2. Give examples of ethical dilemmas facing biologists.

COLLABORATE

1. Contribute to a team activity.
USE INSTRUMENTS AND APPLY METHODS AND TECHNIQUES

1. Choose and apply appropriate methods, instruments and techniques in scientific investigations.

2. Use scientific instruments, equipment and supplies safely and properly.

Discussion of the topic “Behave Ethically”:

The group discussed at great length the topic of ethics in the biology curriculum.  The conversation was complicated and went back and forth and around the issues.  I will do my best to indicate the spirit of the ideas and opinions presented, including the minority viewpoints.  The group reached consensus that the curriculum should expose students to the idea of ethical behavior.  Medical schools are beginning to require ethics classes.  The problem was that having a separate topic in ethical behavior would somehow indicate that there should be a laboratory exercise or even a set of exercises relating to the topic.  It did not seem to the faculty around the table that this was entirely appropriate.  However, most felt strongly that ethics be included somewhere.  Faculty want their students to “practice due diligence” in their laboratory work and independently of any lab they are doing, students should be able to evaluate misreported data.
A topic of discussion was whether “behave ethically”, even in the form of an SLO, is assessable.  The group recognized the importance of the issue of ethics, but part of the problem is to require something such as an evaluation, activity, or outcome.  If we want ethics incorporated as a formal part of the curriculum, we need something to measure. A member of the group made the comment that some ethical issues are a matter of opinion.  There is no way to write anything here that a student can actually do.  The instructor would end up teaching different views on ethics.  A member of the group contributed “Give examples of ethical dilemmas facing scientists” as an SLO.  Another individual contributed that the laboratory on rat dissection is an ethical issue.  Students read papers on ethics of animal research and the assignments attempt to cover all opinions.  The idea here is to demonstrate to the student that there are many opinions.  Another person contributed “identify ramifications of unethical scientific behavior”.  It is important for the student to understand what happens if you are unethical.  The group did not want to get into the realm of plagiarism and cheating, which are under the purview of the college and university policy makers.
The group then identified two parts to the ethics in the curriculum issue.  The first was the ethical collection and reporting of data.  The second was ethical issues in biology that researchers as a whole must address, such as stem cell research, cloning, the publishing of false data, etc.  

Members of the group suggested that we incorporate the ethical collection and reporting of data part of the issue into the scientific inquiry section.  We expect students to report what they did accurately and truthfully, so it belongs in that section.  “Collect, record and report scientific information in an ethical manner” was added to the section titled “Use and Apply the Methods of Scientific Inquiry”.  
Members of the group had no problem with the part of the ethics concept dealing with honesty of data collection.  There are ways to assess the accurate and honest collection of data.  However, the broader issues are more involved.  These types of experiences did not seem to members of the group to be assessable.  The point was made that faculty should expose students to the issues, not evaluate them concerning their positions on the issues.  Others emphasized that exposure was not enough and there must be outcomes and goals.  An instructor must ensure that learning and understanding of the ethical issues facing scientists has occurred.  There was another point made that students can learn without understanding exactly what they are doing, so exposure is fine.

The group then discussed whether to add the statements of ethical issues into previous categories to refine the expectations of those categories and to facilitate assessment or to place these issues into a category of their own.  One opinion was that the ethical issues in biology could fit into information competency as part of information dissemination to our students.  They would also fit nicely into the scientific inquiry section in addition to accurate and honest data collection.  A participant suggested that these issues are an aspect of the communication of scientific information.  One could add something to the curriculum that was assessable such as “discuss and defend an ethical practice in science” or “defend a conclusion in an ethical issue”.  Another person made the suggestion to put the ethical issues under communication with a statement such as “exemplify an ethical dilemma in science research”, which an instructor could take in many different directions.  
Another view was that these issues do not belong in a laboratory course, but in the lecture, because one cannot design a lab that would address these issues.  The ethical issues should be in the lecture core curriculum.  There were many who agreed with this viewpoint.  Someone presented the alternative view that instructors cannot have meaningful discussion in a large lecture group and that there is a difference between presenting ethical dilemmas and having a discussion on ethical issues.  The discussion happens in written form or in discussion sections, not necessarily in lecture.
A participant suggested that the discussion depends on the laboratory exercise.  Practically, an ethical issue will come up in a lab.  An instructor cannot ignore the issue and say we cover this in lecture somewhere.  The faculty must instruct students on the issue at the time and address their opinions. 

In the end, the group decided to add the issue of ethics to the section on information competency and to drop ethical behavior as a stand-alone topic in the laboratory core.  A discussion of the wording followed this decision and the content point added was “Accurately assess different arguments on some ethical issue”.  

Approval of a new faculty lead:

Dr. Carmen Rexach volunteered to take on the responsibilities of the Lead Faculty for the biology discipline.  Those in attendance approved her unanimously.  Mary will submit her name to the Academic Senate for California Community Colleges Board for approval.  
Future of the biology discipline of IMPAC:

The biology discipline of the IMPAC project will continue to meet next year using a different format.  We will not participate in the north and south regional meetings.  Instead, we will meet in smaller, local groups.  We will then meet at the statewide meeting with the rest of the disciplines. Carmen Rexach and Mary Nolan-Riegle will meet to divide the state into regions.  They will then ask volunteers to lead meetings in the local areas.  Carmen will summarize the discussions of the local meetings and bring the issues to the statewide meeting for discussion and consensus of the faculty as a statewide group.
The group discussed the issue of continued funding for IMPAC.  There is currently no money in the state budget to support the project.  The group indicated that they wished to attempt to continue meeting and discussing curriculum even if the funding for IMPAC ceased.  A participant suggested that the biology group piggyback onto the CSU chairs meetings or other meetings held around the state. If the IMPAC meeting was on the same weekend in the same location, there would be only one set of transportation costs and the group might get more work done with the CSU chairs in such close proximity. 
The meeting adjourned at 4:15 pm.

I would like to thank all those who participated in this meeting.  I think we accomplished an amazing amount of work in a very short time.  Once again, you were all a joy with which to work! 
Respectfully submitted,

Mary C. Nolan-Riegle, Ph.D.

IMPAC Biology Lead Faculty

Professor of Biology

Fullerton College

321 East Chapman Ave.

Fullerton, CA 92832

714-992-7111

mnolanriegle@fullcoll.edu
APPENDIX A

List of Laboratory Content as Approved by the Biology Discipline at the North IMPAC Meeting.
USE AND APPLICATION OF THE METHODS OF SCIENTIFIC INQUIRY

. Formulate original questions

. Develop testable hypotheses

. Design an experiment to test hypotheses

. Conduct experiments to test hypotheses

. Collect and analyze data and present data in form of appropriate figures, graphs and charts

. Evaluate data and draw conclusions

. Compare findings to primary literature

. Write laboratory reports using scientific format


Introduction


M&M


Results


Discussion

COMMUNICATION OF SCIENTIFIC INFORMATION

. Oral

. Written

. Visual representations

INFORMATION COMPETENCY

. Distinguish peer review vs. popular literature

. How and where to access scientific information

COLLABORATION

. Actively contribute as a team member

ETHICS

. Ethically collect, record and report scientific information

INSTRUMENTATION AND TECHNIQUES

. Computer

. Microscope

. Precision and accuracy in measurement and transfer

. Separation technology

. Dissection tools and techniques

. Spectrophotometer

. Identification techniques at multiple levels of the biological hierarchy

. Ecological data collection and methodology

. Systematic and taxonomic methods

