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Department/Program Review

Self-Study Report Template

2005 - 2006
Department:   Biology 

Program:   Liberal Arts and Sciences Degrees (A.A. and A.S.) and A.A.S. in Biotechnology
Section I: Overview of Department

A. Mission of the department and its programs(s)

What is the purpose of the department and its programs?  What publics does the department serve through its instructional programs? What positive changes in students, the community and/or disciplines/professions is the department striving to effect?
The purpose of the Biology Department is to improve biological science literacy   among students.  Students in biology and biotechnology are exposed to both historical and current issues in science.  They explore modern problems that affect themselves, local, and global populations.  In the lecture class environment, students have an opportunity to interact with their instructors and fellow students as these issues are addressed.  Students also experience  hands-on work in laboratories where they develop skills using biological supplies and equipment, study biological models, observe and dissect biological specimens, design and run experiments, learn aseptic techniques, practice weighing and measuring, collect and analyze data, and write laboratory reports and notebooks.  Through these experiences, students gain understanding and appreciation for the scientific method that is central to all of the sciences.
The Biology Department offers courses that support transfer to universities, achievement of a LAS A.A. or A.S. degree with emphasis in Biology or Environmental Science, and achievement of degrees and/or certificates from other divisions (ALH, BUS, E&IT, ELHS, and FPA).  The Biology Department offers the A.A.S. in Biotechnology degree. 
B. Description of the self-study process

Briefly describe the process the department followed to examine its status and prepare for this review. What were the strengths of the process, and what would the department do differently in its next five-year review?
The self-study process began in summer 2005 with a meeting between IPR and the chair to develop the Environmental Scan.  In fall, the chair attended an orientation and the biology department met with Art Ross, chairperson of Physics, who described the process that the Physics Department went through the previous year and answered our questions. Each full-time faculty member then selected one or more sections of the review template and collected information or analyzed the data related to that section.  The individual sections were compiled by the chair and two drafts were circulated for feedback and editing. The faculty discussed the review before submitting the final version. 
One of the strengths of this self-study was the involvement of the department’s entire faculty.  This involvement served to promote awareness in our faculty of the overall mission of the department as well as issues that might be outside of their individual teaching responsibilities.

Because this has probably been the most comprehensive review of the Biology Department to date, it will serve as an important benchmark when assessing our progress in subsequent department reviews.

Section II: Overview of Program

A. Analysis of Environmental Factors

This analysis, initially developed in a collaborative meeting between IPR and the department chairperson, provides important background on the environmental factors surrounding the program.  Department chairpersons and faculty members have an opportunity to revise and refine the analysis as part of the self-study process. 

The Biology Department supports a variety of degree and certificate programs from several academic divisions at Sinclair: Liberal Arts and Sciences, Allied Health, Business Technologies, Fine and Performing Arts, Engineering Technology, and Extended Learning and Human Services.  In addition, the department has offered a career degree, the A.A.S. in Biotechnology, since fall, 2001.  Outside of Sinclair, the department has associations with local universities, with several Tech Prep high schools, and with biotechnology employers in the region.
The department offers two general biology sequences with laboratories, one for non-science majors (BIO 111, 112, & 113 General Biology I, II, III) and the other for science majors (BIO 171, 172, & 173 Principles of Biology I, II, III). The major’s sequence (171, 172, & 173) will be submitted to the Ohio Board of Regents for the Biology Transfer Assurance Guide (TAG).

Students seeking the Liberal Arts and Science A.S. Degree may elect either a Biology or an Environmental Science Emphasis.  
The department offers the following anatomy and physiology courses and/or sequences that support a variety of degrees and certificates:


BIO 107 Human Biology (HIM, MAT, MHT, OTA, RAT, RET, Hospital
             Coding, Medical Transcription, Medical Office Coding Specialist, Multi-
             Skilling Health Care, Pharmacy Technician, Environmental Engineering 
             Technology, Safety Engineering Technology, Physical Education, 
              Dance) 

BIO 125 Respiratory Anatomy & Physiology (RET)

BIO 141-143 Principles of Anatomy & Physiology (DEH, NUR, PTA) 

BIO 131-132 Radiologic Anatomy & Physiology (RAT)

BIO 161-162 Human Anatomy & Physiology (formerly Surgical A & P)
              (HIM, SUT, PED)

BIO 211 Human Physiology (LPNs entering NUR)
The department operates B.I.O.S.I.S. (a self-study and tutorial laboratory service) that is available to all students.  B.I.O.S.I.S. employs student tutors and provides a place where students congregate to study and review utilizing the same models, slides, specimens, and other materials that are found in the biology labs.

B (1).   Statement of program learning outcomes and linkage to courses

Complete attached Program Learning Outcomes Form, identifying where in the curriculum each program learning outcomes is addressed.
The Liberal Arts and Sciences (LAS) Division promotes and supports the following learning outcomes:

I – Demonstrate Critical Thinking and Problem Solving capabilities through 
      analysis and synthesis evaluation.

II – Demonstrate Global Awareness

III – Group Participation/Social Interaction
IV – Demonstrate Professional Effectiveness through self-assessment.
V – Demonstrate Communication skills through accessing appropriate print and 
       electronic resources and successfully completing oral and written 
       assignments.
The Program Learning Outcomes for all biology courses are selected from those approved by the LAS Division.  

The Biology department uses master syllabi with common divisional and departmental learning objectives for multi-section courses.  Each instructor individualizes curriculum and exams within departmental parameters.  

The following LAS outcomes are emphasized in biology courses:

I: Critical Thinking/Problem Solving is supported by
· Demonstrating and practicing the scientific method in lab and lecture sections of biology courses.

· Construction of test items that cause students to synthesize and integrate the knowledge acquired in their courses.
· Compelling students to make the paradigm shift from rote memorization to problem analysis through interpretations of data obtained in the laboratory settings, as well as through situational problems discussed in lecture.
· Evaluating critical thinking skills in a variety of formats that include group evaluation, individual oral quizzes, and written assessments.

· Having students solve biological mathematics problems in general biology (both non-majors and majors), anatomy and physiology, physiology, microbiology, biotechnology, genetics, and ecology.   Examples include: probability and Chi Square analysis of data; graphing of data, calculation of growth curves, genetic mapping, recombinant DNA analysis, pedigree analysis; formulations for reagents, solutions, and dilutions; weighing and measuring; chemical calculations such as molarity, molality, conductivity, pH; calculation of heart rate, cardiac output, and cardiac cycle; fluid and electrolyte balance; and enzyme activity. 
II:  Global Awareness is demonstrated by 
· The study of ecology emphasizes global environmental issues (i.e., conservation biology, biological communities, and ecosystem structure).
· Discussion of current events of scientific interest that appear in the popular media.
· Discussion of various aspects of DNA technology and genomics and the role of world-wide consortia in dissemination of knowledge.
· Discussion of recombinant DNA technology and its impacts on agriculture and vaccine delivery in both first- and third-world countries.

· Discussion of microbial disease outbreaks around the world (e.g. bird flu and Ebola virus).
· Offering a field course in Belize, Central America (BIO 227 Tropical Ecology).
III: Group Participation is demonstrated by
· Students collaboration to produce reports, present case studies, perform experiments, analyze results, and answer questions utilizing scientific logic.
· Requiring students from diverse backgrounds, skill levels, and knowledge to share responsibilities, and learn from each other during dissections, construction and examination of models, and conducting experiments.   Such interpersonal interactions are essential in preparing the students for future career situations.

IV:  Professional Effectiveness is demonstrated by
· Reinforcing and encouraging punctuality and perseverance in order to succeed in courses.
· Fostering an understanding among students of the importance of attending lecture and laboratory sections, and effectively using independent study skills in order to successfully complete challenging classes.   

· Encouraging self-assessment in both labs and lectures.  
· Having students demonstrate mastery of many laboratory skills. 
· Requiring students to observe Good Laboratory Practices (GLPs).  
· Reinforcing the ideal of developing a professional attitude when dealing with patients in support of allied health programs.

V:  Communication is demonstrated by
· Evaluating performance on written exams that test the student’s ability to successfully apply curriculum information and integrate lecture and lab concepts present by all accompanying course materials. 
· Requiring computer literacy to access files on shared network drives and the my.sinclair web portal, use of the textbook CDs, and access textbook websites for tutorials, practice quizzes, etc.
· Using additional assessment methods such as written reports from journal articles, written lab reports that incorporate accepted scientific formatting, and laboratory notebooks that meet industry standards.  
· Requiring written, explanatory answers on lecture and laboratory examinations.
· Obtaining information from textbooks, reference texts, scientific journals, and the world-wide web to complete case studies, research reports, or class projects in selected courses.  Such assignments typically require both a written report and an oral presentation.

· Discussions of abstracts and primary scientific journal articles.

B (2).     Statement of program learning outcomes and linkage to courses
A.A.S. in Biotechnology

The program learning outcomes used for the biotechnology program are the same ones adopted by the Division of Liberal Arts and Sciences.  The following table outlines these learning outcomes, and the required courses in the biotechnology program through which these outcome goals are met.

  LAS OUTCOMES

         DESCRIPTION
        
       COURSES

	Critical thinking

and problem

solving
	Develop a strong foundation in the natural sciences, and the reasoning skills needed for successfully executing laboratory protocols.
	BIO 111,112,113, CHE 141, 122,    BIO 107

	Global awareness,

Group participation and social interaction
	Demonstrate an understanding of safety issues in the workplace related to the use of biohazards, radioactivity and hazardous chemicals, as well as proper record keeping meeting industry standards for compliance with regulatory agencies.
	BTN 120, BTN 130, BTN 210, BTN 230

	Critical thinking and problem solving
	Demonstrate proficiency in executing a wide variety of basic and advanced biotechnology research techniques.
	BTN 130, BTN 210, BTN 230

	Critical thinking and problem solving
	Develop knowledge of various experimental systems, including bacterial cultures, mammalian cell cultures and recombinant DNA technology.
	BTN 140, BTN 220, BTN 230

	Communication
	Apply knowledge gained through scientific experimentation to the understanding of biological processes by using computer-based biological databank search and analysis.
	BIS 119 (or 160), BTN 240

	Global awareness, Communication, Professional effectiveness
	Develop essential employment skills for success in the workplace including resume preparation, job market analysis, professional image enhancement, appropriate professional interaction, proper work ethics and goal setting.
	BTN 110, BTN 115, BTN 270, BTN 295, BTN 235

	Global awareness
	Demonstrate an understanding of the ethical issues involved in the use of biotechnology and working in the biotechnology industry.
	BTN 110, BTN 140, BTN 210, BTN 220, BTN 230, BTN 240, BTN 295


Admission requirements

List any admission requirements specific to the department/program. How well have these requirements served the goals of the department/program?  Are any changes in these requirements anticipated?  If so, what is the rationale for these changes?
Many biology courses have prerequisites.  All 100-level courses that begin a sequence require DEV 065, 075, and 085.  Students must complete sequences in order.  The technical courses in the A.A.S. in Biotechnology degree are restricted to majors and must be taken in sequence.   
The biotechnology degree was approved in fall, 2001.  Students who enter the program have a wide range of basic science abilities and aptitudes, from no skills to good skills.  We are considering basic entrance requirements for biotechnology in order to raise the skill level of students entering the program.  Students who complete two years in the Tech Prep Biotechnology Pathway enter the program with credit for BTN 110 Introduction to Biotechnology and BTN 120 Laboratory Safety and Regulatory Compliance.
Biology Course Prerequisites and Co-requisites
	Course
	Prerequisite
	Co-requisite

	BIO 107/108
	DEV 065, 075, 085
	

	BIO 111/117
	DEV 065, 075, 085
	

	BIO 112/118
	BIO 111
	

	BIO 113/119
	BIO 112
	

	BIO 125
	BIO 107
	

	BIO 131/137
	DEV 065, 075, 085
	

	BIO 132/138
	BIO 131
	

	BIO 141/147
	DEV 065, 075, 085 and CHE 117 or 120
	

	BIO 142/148
	BIO 141
	

	BIO 143/149
	BIO 142
	

	BIO 171/177
	DEV 065, 075, MAT 101
	

	BIO 172/178
	BIO 171
	

	BIO 173/179
	BIO 172
	

	BIO 205
	BIO 107, 111, 115, 121, 131, 161, 211, CHE 117, or 122
	

	BIO 211/212
	BIO 107 or 112, or 121, or 141 or LPN Certification
	

	BIO 235/236
	BIO 113 or 173 or 143 and MAT 116
	

	BIO 245
	MAT 110 and ASE 145
	

	BTN 120
	CHE 131 or 120
	CHE 131 or 120

	BTN 130/131
	BTN 120 
	

	BTN 140/141
	BIO 111 and BTN 130
	

	BTN 210/211
	BIO 112, CHE 122, and BTN 130
	

	BTN 220/221
	BIO 112, CHE 122, and BTN 130
	

	BTN 230/231
	BIO 112, CHE 122, and BTN 130
	

	BTN 235
	BTN 210
	

	BTN 240/241
	BIO 113, BTN 210, and BTN 230
	


Section III: Student Learning
A. Evidence of student mastery of general education competencies:
What evidence does the department/program have regarding students’ proficiency in general education competencies?  Based on this evidence, how well are students mastering and applying general education competencies in the program?
Since the LAS Division Program Learning Outcomes overlap some of the General Education Competencies, we have tried to avoid repetition in this section.

Biology students demonstrate proficiency in the Oral Communication competency by:

· Organizing and presenting ideas during discussions in a variety of interactions, both in and outside of class in all biology courses; 

· Delivering oral presentations in selected courses.
· Collaborating with peers in group learning situations, while being encouraged to respect differences with others and their opinions. 
Biology students demonstrate proficiency in the Written Communication competency by:

· Creating understanding through composition and synthesis of the written word through:

· Research reports in honors sections of general biology courses, Microbiology, Evolution, and Ecology.
· Graded laboratory notebooks and formal lab reports in selected courses.
· Written homework assigned in many biology courses.
· Writing primary article abstracts in selected courses.

· Essay and short answer challenges on tests that are corrected not only for biological content, but also for spelling, grammar, and writing style. 

· Presentation of data collected in laboratories using properly labeled tables and graphs, either on paper, on the computer, or on black or white boards. 

· Email discussion between student and faculty. 
Biology students demonstrate proficiency in the Critical Thinking/Problem Solving competency by:

· Applying higher order analytical and creative thinking processes when
· Asking relevant questions and articulating ideas or problems in class and lab

· Integrating ideas from a variety of sources such as their textbook, publisher websites, study guides, ancillary CDs, and laboratory experiences;

· Using appropriate problem solving methods such as analysis of data from experiments and problems in physiology (see Section II. B)
· Exhibiting openness to alternative ideas presented in biology courses such as opposing views on the origin of life, on the origin of HIV/AIDS, and on evolution;

· Demonstrating analysis of information by thinking in a logical manner and identifying complex patterns of associations.  Examples include considering patterns based on genetic, ecological, and morphological relationships in phylogeny, complex physiological processes like muscle contraction, kidney filtrate formation, or replication and translation of DNA.
· Recognizing fallacies in logic and misconceptions that arise when views are based on self-interest or preconceptions, when evidence is evaluated or misinterpreted, or when analyzing complex concepts such as patterns of inheritance, natural selection as one mechanism of evolution, or amino acid and nucleotide sequence supporting the fossil record during evolutionary history.

Biology students demonstrate proficiency in the Values/Citizenship/Community competency by:

· Demonstrating personal values through:

· Taking proper care of biology facilities and equipment in laboratories and classrooms;

· Collaborating with each other while appreciating ethnic and cultural differences in class, within laboratory groupings, and while collaborating in B.I.O.S.I.S.;
· Participating in socially responsible activities such as collections for the disadvantaged.

· Sharing resources and supplies with other students in the laboratory setting.

· Service to the community through conducting environmental research.

· Being held accountable for values expressed in Sinclair’s Honor Code.

Biology students demonstrate proficiency in the Information Literacy competency by:
· Effectively locating, evaluating, and using information uncovered in:

· Using the LRC, other libraries, and OhioLink resources and current articles pertaining to a biological concept and information for research reports.
· Using the internet to access information to support course work.
· Using science textbooks that meet collegiate level expectations with regards to level of presentation and content. 
Biology students demonstrate proficiency in the Computer Literacy competency by: 

· Effective computer operation through:
· Using email to communicate and send/receive attachments.
· Using computers to access SCC network shared drives for files provided by course instructors, textbook websites, and the my.sinclair web portal.
· Ancillary CDs for courses such as textbook study CDs and ADAM Interactive Physiology. 
· Utilizing software such as Microsoft Excel for analyzing and presenting laboratory data, Word for creating documents, and PowerPoint for creating presentations.

A. Evidence of student mastery of general education competencies: 
A.A.S. in Biotechnology
The three primary general education competencies that we strive to instill in our students are: communication, thinking, and values/citizenship/community.

Written and oral communication skills are both assessed in all of the biotechnology courses.  
· BTN 110 and BTN 295 both require library research, a written report, and an oral presentation on a current topic in biotechnology.  
· In BTN 295, each student gives a 30-minute seminar, which is critiqued by peer-evaluations and via an oral presentation rubric used by the instructor.

· All biotechnology courses with a laboratory component (BTN 130, 140, 210, 230, and 240) require the student to maintain a laboratory notebook in accordance with Good Laboratory Practices (GLPs), an industry standard in laboratory documentation.

Thinking skills are assessed in the following ways: 
· BTN 110 requires students to discuss ethical implications and controversies of biotechnology such as stem cell research, gene therapy, genetically modified foods, and cloning.  
· Biotechnology laboratory courses require students to follow SOPs (Standard Operating Procedures), interpret and follow written laboratory protocols, set-up of one’s own work station by thinking through the procedures to decide on the supplies and equipment needed, operate instruments, observe safety regulations, etc.

Several activities have been incorporated into the biotechnology program to assess values/citizenship/community as well.  
· Students work in teams in BTN 110 in researching on a topic in biotechnology, and preparing a written report.  They discuss topics with global interest such as stem cell research and human cloning, where the instructor acts as a moderator.  This exercise gives the students exposure to differing viewpoints on controversial topics, and the opportunity to develop sensitivity to others’ ideas and beliefs.  
· All the laboratory courses are designed to simulate the work site, by requiring students to prepare the laboratory for the procedure they have to execute, as well as clean up after themselves.  This provides the students with a sense of ownership for their actions, and creates awareness that everyone has to pitch in for the laboratory (or the work place) to run smoothly.

B. Evidence of student achievement in the learning outcomes for the program

What evidence does the department/program have regarding students’ proficiency in the learning outcomes for the program?  Based on this evidence, how well are students mastering and applying the learning outcomes?  Based on the department’s self-study, are there any planned changes in program learning outcomes?

The Biology Department has used an assessment tool in two sequences since the 1994-95 academic year. We assess students in the non-majors General Biology Series (BIO 111,112,113) and in Anatomy & Physiology (BIO 141, 142, 143).  Results of the annual assessment are detailed in the biannual Program Learning Outcomes Assessment Report (most recent dated Feb 21, 2005).  General Biology students average a 20% increase in knowledge over a year and Anatomy and Physiology students average a 30% increase in knowledge over a year.

Course assessment is designed to evaluate the students based on their critical thinking and problem-solving skills, written and oral communications skills, as well as group participation and social interaction skills.  Therefore, their overall grade in a given course is the sum total of their performance in these individual areas.

C. Evidence of student demand for the program

How has/is student demand for the program changing?  Why?  Should the department take steps to increase the demand?  Decrease the demand? Eliminate the program?   What is the likely future demand for this program and why?

The Biology Department has experienced steady enrollment growth over the last few years, especially in courses that support the allied health professions.  
General Biology 
· Many courses are closed early in the registration process, especially the first course in sequences, and many lecture sections are over-enrolled by the first day of classes.

· Enrollment in most courses has grown steadily over the last five years.

Anatomy & Physiology Courses:

Enrollment for BIO 107 Human Biology
· Has increased 90% over the past five years

· Classes are usually closed early during the registration process preventing an unknown number of students from registering

· The number of sections offered by the department has steadily increased over the past five years until lab capacity was met.

· Lab reorganization will increase capacity for this course starting in spring 2006.
Enrollment for 141 Principles of Anatomy & Physiology I
· Has steadily increased over the past five years

· Classes usually close early during the registration process preventing an unknown number of students from registering

· The number of sections offered by the department has steadily increased over the past five years.  Capacity can increase until lab capacity is met.

Enrollment for 131/132 Radiologic Anatomy & Physiology
· Has fluctuated over the past five years

· In 2002  more sections of this course were added to accommodate more students

· The number of sections currently offered appears to accommodate all interested students

· Lab reorganization will increase capacity for this course starting in spring 2006.
Enrollment for 161/162 Human Anatomy & Physiology (formerly Surgical A & P)
· This course was developed for a specific program, surgical technology; however more programs have incorporated it into their curricula, namely HIM and PED.  Additional sections will be offered in fall 2006.
· Because of lab space reassignment, the department will be able to accommodate more sections in the future.
The need for health care professionals is increasing which is reflected by the increase in enrollment of the above courses that support these programs at Sinclair Community College.  One frustration that is consistently expressed by students in A&P courses is the waiting lists for these programs.  If successful students continue to have to wait 2-3 years to enter their programs, a negative effect on enrollment in these courses may arise.
The department should see an increase in future demand for all courses.  This assumption is based upon the need for qualified students to fill job market demand, as evidenced by:
· The fastest growing occupations in America in relation to a general biology background are medical assistants, physician’s assistants, home health aids, health information technicians, physical therapy aids and assistants. (Source: Bureau of Labor Statistics)
· Biology related high paying jobs include surgeons, anesthesiologists, pediatricians, dentists, and general practitioners. (Source: Bureau of Labor Statistics)
· Biology is a generalized requirement for many med schools and graduate schools, health-related and otherwise.
Decreasing or eliminating any of the biology program would be foolish with today’s demands.  The program will grow in the future (providing proper funding and resources) based on the need for a qualified workforce. See appendix
D. Evidence of program quality from external sources (e.g., advisory committees, accrediting agencies, etc.)

What evidence does the department have about evaluations or perceptions of department/program quality from sources outside the department?  In addition to off-campus sources, include perceptions of quality by other departments/programs on campus where those departments are consumers of the instruction offered by the department.
Evidence from Allied Health departments:
· Excellent performance on state/national certifying/licensing exams


Dental Hygiene:  Almost always 100% pass rate for Sinclair students


2005 results - 


microbiology:  Sinclair average 6.8, national average 6.7

 
physiology-biochemistry-nutrition:  Sinclair average 6.5, national average 5.9


Nursing:  96% pass rate for Sinclair students in 2005


Physical Therapy Assistant:  80 – 100% pass rate for Sinclair students
          (versus 75% for students nationally)


Respiratory Care:  100% pass rate for Sinclair students


Radiologic Technology:  100% pass rate for Sinclair students from 2000 to
            2004


Health Information Management:  100% pass rate for Sinclair students 
      in the 
last thirteen years

Evidence from Biotechnology:
A Biotechnology Advisory Board was formed soon after launching the degree program in biotechnology.  Board members include representatives from the biomedical/pharmaceutical industry (Eli Lilly, The Rogosin Institute, Orchid GeneScreen, Anderson Consulting, OMERIS) as well as academia (WSU, Univ. of Dayton, SCC).  The Board has been invaluable in providing endorsement of our curriculum design for the lecture and laboratory courses.  It also provides valuable input regarding curriculum, current training needs, and employment demands of the biotechnology industry.  Typically, the Board convenes twice a year. 

E. Evidence of the placement/transfer of graduates

What evidence does the department/program have regarding the extent to which its students transfer to other institutions?  How well do students from the department/program perform once they have transferred? What evidence does the department have regarding the rate of employment of its graduates?  How well do the graduates perform once employed?
· Success after transferring to other institutions


Nursing:  Graduates enrolled in BSN completion programs in area
           universities are given credit for all Sinclair biology courses and are highly 
           successful in the programs.  An example of that success is that all Sinclair 
           nursing graduates at Wright State do very well in the pathophysiology 
           course (according to the Dean of the College of Nursing and Health at 
           WSU).

· High employment rates

Nursing:  98% employment rate in 2005


Physical Therapy Assistant:  Most students employed prior to or soon after
            graduation 

Respiratory Care:  100% job placement


Radiologic Technology:  100% employed in their field in 1999 – 1003,





          95% employed in their field in 2003 – 2004

· Excellent employment evaluations


Physical Therapy Assistant:  Excellent evaluations by clinical instructors 
           (not employed by Sinclair), physical therapy department directors, and the 
            Physical Therapy Assistant program advisory committee


Respiratory Care:  Graduates are evaluated every year as employees 
           with an extensive survey.  Overall, Sinclair graduates score approximately 
           4.5 on a 1-5 
(5 being excellent) scale.


Health Information Management:  100% employer satisfaction in 2005

F. Evidence of the cost-effectiveness of the department/program

How does the department/program characterize its cost-effectiveness?  What would enhance the cost-effectiveness of the department/program?  Are there considerations in the cost-effectiveness of the department/program that are unique to the discipline or its methods of instruction?
According to a Contribution Margin Analysis report FY00 to FY04, the biology department is a high revenue contributing department per FTE, with Contribution Margins per FTE (full-time equivalent) of $3,402 (2000), $3,473 (2001), $3,576 (2002), $3,676 (2003), and $3,619 (2004).  The annualized change for Biology was an increase of 1.56%.  
Other data show that our average cost per FTE over the five-year period FY02–FY06 is $2917 (an average annual change of -0.6%).   The average cost per student during the period FY01-FY05 decreased 3.4%.  

It is remarkable that the cost of educating biology students has decreased while enrollments in biology and costs of goods and services have increased.  Some of this success in holding down costs might be attributed to departmental practices.  First, our lab manager comparison shops before placing an order for lab supplies and equipment.  Second, we do not hire student workers to assist with lab setups.  Third, we have a high average class sizes (ACS).  During the period FY00-FY05, our overall ACS was 25.94 (range 24.52-27.19).  We exceeded the college ACS goal in 20 out of 20 quarters.
Section IV: Department/Program Status and Goals

A. List the department’s/program’s strengths, weaknesses and opportunities
Strengths

· Diverse collection of full-time faculty with strong academic preparation and who continue to advance their knowledge in their subject areas.

· An atmosphere of respect and collegiality exists between the faculty of our department and the departments of the programs that our courses support.
· Faculty have embraced multimedia approaches to instruction.
· Faculty respect students and want to assist them in achieving their academic goals.
· Faculty collectively feel that maintaining academic standards is an important aspect of supporting the allied health programs.

· Hands on learning approach in labs associated with general biology, with individual attention available from faculty and from B.I.O.S.I.S. lab.
· Awareness of today’s demand for a biology education

· A multi-cultural perspective that respects individual differences in race, religion, culture, sexual orientation, and gender is central to our classrooms and we go about understanding some of these issues in terms of the biological basis of these differences.
· Well-equipped labs and excellent support from lab technicians

· Students are engaged in laboratory activities often not available in the introductory course of many 4-yr programs.

· Development of the “BIO 205/206:  Microbiology Lecture and Laboratory
Resource Guide” by microbiology instructors. This 247 page resource 
guide contains both lecture and laboratory resources.  The resource guide 
is utilized, without modification, for one academic year.  Each spring, 
microbiology instructors meet to discuss changes, additions, etc. for the 
resource guide and it is edited during the summer.

Weaknesses

· Large student to faculty ratio in general biology classroom settings

· A need for more full time faculty members.
· The shortage of qualified part-time instructors limits the number of sections that we can offer.

· The shortage of laboratory space limits the number of lecture sections that we can offer, especially high-demand courses.

· Some older labs (ex. Rm 3042) need to be renovated to meet the standards established in our other labs.
· The need to counsel more of our students into the BIO 107 course before they attempt the BIO 141-143 sequence.

· Microbiology was reduced from 5- to 4-cr hours to accommodate the needs of the nursing department several years ago.  

· Some students attempting to transfer the course to 4-year institutions may encounter problems when such receiving institutions require a 5-credit hour course. A few students have informed our department that they had to take the course over again at their new institution because of the lack of transferability of BIO 205/206

Opportunities 

· Diverse course offerings

· Faculty “in-touch” with job market

· Potential for enrollment growth due to high demand

· With the development of a general biology sequence (BIO 171-173) that science majors take, we are in a position to revise the other general biology sequence (BIO 111-113) to specifically serve the needs of the non-major students.

Biotechnology
The department has been fortunate to expand the pool of qualified full-time instructors available to teach some of the highly technical laboratory courses in biotechnology.  All of the instructors who teach the biotechnology courses also teach several of the biology courses offered by the department, and it is essential that they continue to do so, since enrollment in all the biology courses has been growing at a phenomenal rate.  However, since most biotechnology lab courses are for 3 to 6 credits, instructors who teach biotechnology courses are unable to carry much overload hours.  This has a negative impact on the department in staffing the critical courses, and also adversely affects faculty morale, as they are not able to count on much overload pay, in addition to having to contend with 0.75 pay hours for each hour spent in lab.  The laboratory courses in biotechnology involve a tremendous work load for the instructor in ensuring student safety, thorough training of each student with intricate procedures, as well as assessment of laboratory notebooks on a regular basis.  

As the program continues to grow, we may need to consider offering additional sections of some or all of the biotechnology courses as evening classes, necessitating the recruitment of qualified part-time instructors.  However, we have not been able to generate much interest among the pool of qualified part-time instructors who fear the work load to compensation discrepancy.

The program continues to grow, albeit slowly, and the growth experienced is not due to any concerted recruiting efforts on the part of the college or the division.  In other words, we have not enjoyed the privilege of any type of mass-marketing of the program other than brief mentions in the quarterly course bulletin.  It is important to further boost the positive trend in enrollment by allocating marketing funds, especially in light of the fact that the University of Cincinnati is in the early stages of planning and development of a biotechnology program through its two-year college system.  Considering the proximity of UC to SCC, their efforts could undermine our program unless we are proactive.

As of the most recent Ohio Bioscience Report, released August 25, 2005 by Omeris, Ohio has approximately 700 bioscience related employment sites that generate more than 5.2 billion in direct economic impact, and employs more than 37,000 skilled workers.  Additionally, Ohio ranks in the top 10 states for receiving research funding from the National Institutes of Health (NIH), as well as the top state within the Midwest region.

According to the U.S. Department of Labor, Bureau of Labor Statistics, job opportunities will increase 9-17% from 2004-2014 for biotechnicians.  

Ohio ranks sixth in total employment in high tech industries, including biotechnology, according to 2005 issue of Accelerating Excellence, the official publication of bioscience in Ohio.  Ohio’s Third Frontier Project, a 10 year $1.1 billion initiative to increase research and technological company formation, has dedicated half of its funding to the biosciences.

Strengths

· The extensive course offerings in the biotechnology program exposes students to the many techniques and biological concepts currently used in the field of Biotechnology. 

· Students acquire skills in the biotech program not normally obtained in a four-year academic institution.  This provides that students with a professional advantage during job searches 

· The expansive list of techniques learned in the program is attractive to the employers of area Biotech companies

· Advisory Board provides useful suggestions that improve the curriculum

· Renovated lab provides students the opportunity to work with up-to-date equipment in a laboratory environment similar to that found in the biotech field. 
· Our biotechnology program has served as a focus for building important Tech Prep relationships between Sinclair and local high schools.
Weaknesses

· Lack of biotech companies offering internship opportunities to biotech students

· Lack of evening/weekend course offerings;  qualified faculty not available 

Opportunities

· Highlight the success of the program

· Number of degrees obtained 

· Percentage of graduates that found employment in the biotech field

· Internships

· Growth of the program over the years (increase in student number)

· Expected growth of the Biotech Industry in Ohio and nationwide

· provides additional job opportunities for the biotech graduates 

· Students can obtain jobs in academic and medical research labs, private industry (pharmaceutical and biotech companies)
B. Describe the status of the department’s/program’s work on any issues or recommendations that surfaced in the last department review
     
This is the first department review using the new process and template.  In previous reviews, we focused attention on enrollment growth and our needs for adequate facilities and enough faculty to meet the demands on our department.  In the last three years, we added a general biology lab and remodeled or upgraded five existing general, A & P, microbiology, and biotechnology labs.  We also converted two Note A Adjunct positions to Tenure-track faculty positions and remodeled a room to add offices for these new faculty.  We reclassified one laboratory technician position to Lab Manager and added an additional full-time laboratory technician position to support our 10 teaching labs and B.I.O.S.I.S. 
C. Based on feedback from environmental scans, community needs assessment, advisory committees, accrediting agencies, Student Services, and other sources external to the department, how well is the department responding to the (1) current and (2) emerging needs of the community? The college?
     
· The Biology Dept. is offering more sections of high demand courses especially BIO 107 and BIO 141.
· The A.A.S. in Biotechnology was created in 2001 to meet the needs of the biotech industry in Ohio for laboratory technicians... 

· The biology department is following class scheduling guidelines to the extent possible in order to alleviate the shortage of classrooms.
· The biology department maintains high average class sizes in order to accommodate student demand and alleviate the shortage of classrooms.

D. List noteworthy innovations in instruction, curriculum and student learning over the last five years

     
· Development of the A.A.S. in Biotechnology degree in 2001.

· Development of the general biology sequence for science majors (BIO 171-173) in 2001.
· Modification of BIO 105 Introduction to Biology to inquiry-based learning.

· Development of BIO 245 Concepts in Biology for teacher education.

· Revision of BIO 245 Genetics to include modern molecular techniques in lab.

· The labs for a variety of course have incorporated exercises that expose our students to some of the latest molecular techniques (DNA fingerprinting, PCR, etc)

· New and remodeled biology laboratories improve the learning environment:

· Microbiology (room 3112) - remodeled in 2003

· Biotechnology (room 3033) - remodeled in 2005

· New general biology lab (room 2021) in 2004

· General biology labs (3013 and 3023) - upgraded in 2003

· Human biology lab (1023) - remodeled in 2003

· Two of the labs (2021 and 3033) have multimedia podiums.

· All of our full-time faculty members have engaged in multiple professional development opportunities (short courses, seminars, college course work, workshops, etc) since the last review. 

· All faculty now request multimedia classrooms and use PowerPoint for lectures with interactive movies describing topic of interest.  The department has two mobile laptop carts for faculty who are not in multimedia classrooms.
E. What are the department’s/program’s goals and rationale for expanding and improving student learning, including new courses, programs, delivery formats and locations?
As our administration continues to define the goals for Sinclair at the
YMCA and Warren County sites, the Biology department is committed to providing course offerings that support these efforts.

At this time, our primary goal is to meet the growing enrollment demand 
for Top 45 biology courses that are now called “gatekeeper” courses, namely  BIO 107 Human Biology, BIO 141-143 Human Anatomy and Physiology I- III, BIO 111-113 General Biology I-III (for non-majors).  No new courses are planned at this time.
F. What are the department’s goals and rationale for reallocating resources?  Discontinuing courses?
     The department is reorganizing all of its A & P laboratories during the 2006
          spring break in order to consolidate teaching materials and create more 
          time slots for certain high demand labs.  This reorganization will allow us  
          to offer more lab sections of BIO 108 Human Biology, 137/138
          Radiologic A & P, and 166/167 Human A & P (formerly Surgical A & P).  
          However, the reorganization will limit offerings of BIO 148/149 labs for 
          Principles of A & P II and III since they will occupy the same room.  If 
          demand for A & P courses continues to grow, the department will need an 
          additional lab for A & P so that BIO 148 and 149 can be separated. 

BIO 240 Field Botany could be discontinued since it is never offered.  
           A few courses exist “on the books” that are rarely or never offered, but
           serve a useful purpose when needed.  For example, BIO 101 Body
           Structure and Function (no lab) was originally created for a correctional 
           institution setting and was used for a student who conscientiously-
           objected to dissection and his program in Engineering Technologies 
           approved of a lecture-only course.  That student sat in on BIO 107 Human
           Biology lectures only and received credit for BIO 101.
G. What resources and other assistance are needed to accomplish the department’s/program’s goals?
· Laboratories for some high-demand courses are booked to capacity, preventing us from offering enough sections to meet the demand.  Another A & P lab would alleviate this problem.
· Additional full-time and qualified part-time faculty during the day are needed to meet the demand for “gatekeeper” courses.  
· As enrollments grow, additional funding for classroom and lab supplies and equipment is essential.  Biology uses expendable supplies in all courses such as Scantron testing forms, microbial growth media, dissection specimens, chemical reagents, and other disposables such as gloves, slides, pipettes, pipette tips, paper towels, Petri dishes, and test tubes.

· Expansion of the microbiology laboratory to accommodate additional sections of microbiology and BTN 220/221 Microbiology and Fermentation.  The present lab is neither large enough nor designed for two courses being offered simultaneously.
Section V: Appendices: Supporting Documentation

III. C Biology career information

The following information can be found at http://www.aibs.org/careers/ 

What are the salaries for biologists?

“A 2003 survey by AIBS in conjunction with the Abbot and Langer Company found that biologists with less than one year experience have a starting salary of around $33,000 per year. Data from a 2003 US Bureau of Labor Statistics report show that the field of life sciences as a whole has a mean annual salary close to $55,000. As biologists gain more experience and education in their field, those in private industry may earn salaries of over $80,000, while those working in government, academia, and the nonprofit sector earn around $60,000 to $70,000. Those with over 30 years of experience have a median salary of around $103,000. Keep in mind that salaries may vary greatly depending on geographic location, job type, and experience and education”. 

As you can see, higher salaries are found in private research companies and government agencies, where you may have more job security, advancement opportunities, and independence in your work. While jobs in nonprofit groups or academic institutions may in general have lower salaries, many biologists find great personal reward in working for an organization that is affecting change and has an emphasis on teamwork and collaboration.

The following information can be found at http://stats.bls.gov/oco/ocos047.htm
	Employment
	
	


“Biological scientists held about 77,000 jobs in 2004. Slightly more than half of all biological scientists were employed by Federal, State, and local governments. Federal biological scientists worked mainly for the U.S. Departments of Agriculture, Interior, and Defense and for the National Institutes of Health. Most of the rest worked in scientific research and testing laboratories, the pharmaceutical and medicine manufacturing industry, or hospitals.

“In addition, many biological scientists held biology faculty positions in colleges and universities. (See the statement on teachers—postsecondary elsewhere in the Handbook.)
	Job Outlook
	
	


“Employment of biological scientists is projected to grow about as fast as average for all occupations over the 2004-14 period, as biotechnological research and development continues to drive job growth. However, doctoral degree holders face competition for basic research positions. The Federal Government funds much basic research and development, including many areas of medical research that relate to biological science. Recent budget increases at the National Institutes of Health have led to large increases in Federal basic research and development expenditures, with research grants growing both in number and in dollar amount. Nevertheless, the increase in expenditures is expected to slow significantly over the 2004-14 projection period, resulting in a highly competitive environment for winning and renewing research grants. Furthermore, should the number of advanced degrees awarded continue to grow, applicants for research grants are likely to face even more competition. Currently, about 1 in 3 grant proposals are approved for long-term research projects. In addition, applied research positions in private industry may become more difficult to obtain if increasing numbers of scientists seek jobs in private industry because of the competitive job market for independent research positions in universities and for college and university faculty.

“Opportunities for those with a bachelor’s or master’s degree in biological science are expected to be better. The number of science-related jobs in sales, marketing, and research management for which non-Ph.D.s usually qualify is expected to exceed the number of independent research positions. Non-Ph.D.s also may fill positions as science or engineering technicians or as medical health technologists and technicians. Some may become high school biology teachers.

“Biological scientists enjoyed very rapid gains in employment between the mid-1980s and mid-1990s— reflecting, in part, increased staffing requirements in new biotechnology companies. Employment growth should slow somewhat, along with a slowdown in the number of new biotechnology firms; some existing firms will merge or be absorbed by larger biotechnology or pharmaceutical firms. However, much of the basic biological research done in recent years has resulted in new knowledge, including the isolation and identification of genes. Biological scientists will be needed to take this knowledge to the next stage, which is understanding how certain genes function within an entire organism, so that gene therapies can be developed to treat diseases. Even pharmaceutical and other firms not solely engaged in biotechnology use biotechnology techniques extensively, spurring employment increases for biological scientists. For example, biological scientists are continuing to help farmers increase crop yields by pinpointing genes that can help crops such as wheat grow worldwide in areas that currently are hostile to the crop. Expected expansion of research related to health issues such as AIDS, cancer, and Alzheimer’s disease also should create more jobs for these scientists. In addition, efforts to discover new and improved ways to clean up and preserve the environment will continue to add to job growth. More biological scientists will be needed to determine the environmental impact of industry and government actions and to prevent or correct environmental problems such as the negative effects of pesticide use. Some biological scientists will find opportunities in environmental regulatory agencies; others will use their expertise to advise lawmakers on legislation to save environmentally sensitive areas. There will continue to be demand for biological scientists specializing in botany, zoology, and marine biology, but opportunities will be limited because of the small size of these fields. New industrial applications of biotechnology, such as changing how companies make ethanol for transportation fuel, also will spur demand for biological scientists.

“Marine biology, despite its attractiveness as a career, is a very small specialty within biological science. Prospective marine biology students should be aware that those who would like to enter this specialty far outnumber the very few openings that occur each year for the type of glamorous research jobs that many would like to obtain. Almost all marine biologists who do basic research have a Ph.D.

“Biological scientists are less likely to lose their jobs during recessions than are those in many other occupations because many are employed on long-term research projects. However, an economic downturn could influence the amount of money allocated to new research and development efforts, particularly in areas of risky or innovative research. An economic downturn also could limit the possibility of extension or renewal of existing projects.”

