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I. Overview of Department
a. Mission of the department and its program(s)

Sinclair’s Chemistry & Geology department 

The mission of the Chemistry & Geology Department is to guide students to see the world from a new micro and macro perspective.  The Chemistry & Geology department maintains a high level of commitment to provide high quality, modern and relevant instruction.  It is fixated on enacting positive changes in learners with a diverse set of academic endeavors.  The department is committed to forming a friendly and constructive partnership with its students.  Through its outreach efforts, the department also strives to hold a highly visible profile within the Miami Valley community at large.  
b. Description of the self-study process

The department has delegated a significant amount of time and energy to its self-study process this academic year.  The process involves discussion among members of the department that normally takes place on a semi-routine basis.  However, the global approach of the self-study has stimulated discussion of a “broader” scope.  Much of this interaction between department members was quite fruitful.  The bulk of discussion took place during departmental meetings and through group email correspondence.  
II. Overview of Program
a. Analysis of Environmental Factors

The chemistry (CHE) and geology (GLG) department supports a wide variety of courses.  These courses support both career degree programs and university parallel transfer programs.  Almost all courses are offered in combination with a hands-on laboratory section.  These laboratory sections are offered as a co-requisite to the lecture sections.  To effectively learn science one must learn some hands-on skills.  Therefore, all students registered to receive credit for chemistry or geology courses must demonstrate competency in laboratory.   The department offers two teacher education courses (CHE-245 and GLG-245) which are not offered with a separate lab section.  Lab sections for these courses are embedded into lecture sections in a less traditional manner.  Overall, lab skills and working in a lab environment are viewed by this department as an essential aptitude for which all chemistry and geology students should demonstrate proficiency.  
A more recent modality of course delivery is distance learning.  The department now offers lecture sections of Introduction to Chemistry (CHE-120) delivered via the World Wide Web.  Students enrolled in this section must also attend lab sections as do students enrolled in the traditional lectures.  

The department identifies the following major key stakeholders in regards to the delivery of its product:

· Students requiring fulfillment of credits to support career degree programs at SCC.  These programs reside both within the Liberal Arts & Sciences Division (i.e. Biotechnology) and within other divisions (i.e. predominantly Allied Health and Engineering for CHE, non-science divisions for GLG)
· Students requiring fulfillment of credits to support the completion of the transfer module for students planning to transfer to other institutions
· Industrial employers seeking specific skill sets

The department holds feedback from these stakeholders with high regard.  It attempts to proactively monitor its success in delivering high quality to these constituents and views them as partners in its success.  This department assesses itself through direct feedback from the students (i.e. student evaluation and feedback provided directly to the chairperson) and through exit testing.
b. Statement of program learning outcomes and linkage to courses

The Liberal Arts & Sciences learning outcomes are defined as follows:
· Critical Thinking/Problem Solving

· Global Awareness

· Group Participation/Social Interaction

· Professional Effectiveness

· Communication

Most of the department’s courses require mastery of the Critical Thinking/Problem Solving outcome.  This outcome is assessed primarily through developed locally written examinations.   The other outcomes are emphasized to a lesser extent.  They are assessed through other means such as group assignments in lecture and/or laboratory reports.  
c. Admission requirements
Admission requirements for chemistry and geology courses manifest themselves in the form of course prerequisites.  These requirements are taken quite seriously and are recognized as a vital key to student success.  
Geology is a very qualitative and therefore, writing-intensive science.  This is especially the case in laboratory.  The lack of writing skills of geology students have been an item of concern for the geology faculty.  It has prompted the periodic discussion of the possibility of adding ENG 111 or the equivalent as a prerequisite.  

Students are not always able to or willing to make registration decisions that are in their best interest.  For this reason, the chemistry department maintains high standards regarding the enforcement of prerequisites to ensure that students registered for a particular course are well prepared for success.  Doing so also lends more credibility to the external academic community.  This is vitally important in this age where the transferability of our credits is in question.  
An example of ineffective policy towards prerequisites would be the past prerequisite for the university parallel Organic Chemistry series (CHE-201, 202 and 203).  Prior to April of 2005, some select students were allowed to complete both CHE-153 and CHE-201 simultaneously in the spring academic quarter.  This was accomplished by setting CHE-152 as the prerequisite.  However, it was discovered that if a student withdrew from CHE-153 and completed CHE-201, the registration system would then allow the student to register for CHE-202 in subsequent quarters (having met the prerequisite for CHE-202) and therefore making it possible to complete the 200-level sequence prior to completing the 100-level sequence.  This certainly would appear unsavory to external institutions and prompted the chair to tighten the prerequisite of CHE-201 to include only completion of CHE-153.  
It is often stated that students who have problems mastering chemistry have problems with the mathematics employed to explain its principles.  Therefore, chemistry courses at Sinclair are accompanied by a strict set of math prerequisites.  The highest enrollment Chemistry course, Introduction to Chemistry (CHE-120) carries with it a math prerequisite of DEV-085.  Mastery of applied math is a very important outcome of such a course and therefore illustrates the importance of adhering to prerequisites.  

More recently, the math prerequisite for the university parallel General Chemistry course (CHE-152) was tightened after it was discovered that a small albeit non-negligible number of students enrolled had not encountered concepts of non-linear mathematics in the previous coursework.  Thus, the math prerequisite for CHE-152 was raised from MAT-102 to MAT 116.  
Many students transferring in to Sinclair have had difficulty demonstrating their skill level in mathematics before enrolling in chemistry courses.  The Accuplacer testing carried out in the Testing Center has been a very useful tool for chairpersons in assessing the math skill level for students who can not clearly demonstrate it from their academic transcript.  

This department will continue to seek robust solutions towards maintaining high standards towards the requirement of prerequisites.  This may result in complication of counseling or postpone fulfillment of credits towards a degree program.  However, maintaining such a policy is ultimately in the best interest of the student and the integrity of the program.  The department applauds any attempts by the registrar’s office to act as a partner in enforcing these prerequisites.  
III. Student Learning
a. Evidence of student mastery of general education competencies

Both disciplines have practiced exit testing as a means of assessing the mastery of general education competencies and fulfillment of course outcomes.  For many years this type of assessment was carried out in university parallel chemistry and geology. This was accomplished by requiring the students to complete an examination shortly after finishing the course.  This practice is theoretically feasible assuming that the students were willing to give an honest evaluation when it is done anonymously and does not impact their grade in the course.  Surprisingly, this was not the case.   After extensive intra-departmental discussion and planning, the exit testing has been abandoned in favor of “for credit” assessment in the form of standardized final assessments.  This practice is and will be employed to provide a measure of both general education competencies and course outcomes and is detailed in the following section.  
b. Evidence of student achievement in the learning outcomes for the program
Over the course of the past two years, the chemistry and geology faculty have dedicated a significantly larger portion of time towards creating a “culture of evidence” regarding student mastery of course outcomes.  Chemistry has implemented a standardized final exit assessment for its largest “feeder” course, Introduction to Chemistry.  This change was implemented in fall quarter of 2005 and is too recent for quarter-to-quarter comparative results.  However, on a stand alone basis, the assessment was very effective at identifying specific areas of opportunity where proficiency in some outcomes measured lower than others.  

Chemistry and geology will study the effectiveness of this new procedure and investigate the possibility of implementing it in the university parallel courses.  In these courses, demonstration of student proficiency in course outcomes is of paramount importance as many students will be transferring these courses to other institutions.  This will be a departmental item of emphasis during 2006.  
When combined with an accurate measure of learning outcomes, success rates of students are meaningful.  Success rates in the department speak for themselves holding between 81% and 83% for the past five years.  This does not occur accidentally, but through dedicated, hard working faculty who take a genuine vested interest in the success of their students.  It should be noted that this success rate is higher then both the Liberal Arts & Sciences division and the college as a whole.  

c. Evidence of student demand for the program
Chemistry:  
The chemistry discipline has experienced an almost insatiable demand in two main areas; 

· Allied Health “feeder” courses (the CHE-12X series)

· University Parallel courses at “non-standard” times (summer and evening)

The department has observed and documented this demand as it has manifested itself in premature course closings during the registration period.  With the expansion of the nursing program and a greater student interest in careers in allied health (both degree students and students intending to transfer to other institutions) there is no reason to believe that this demand will subside in the foreseeable future.  Chemistry has attempted to respond with a greater number of sections when available resources render it possible.  
By adding additional sections of the “gatekeeper” course CHE-120, chemistry has grown enrollment in this course 53% during the period FY 2000-01 to FY 2004-05.  
CHE-120 enrollment by seatcount
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It would be desirable to add more sections of university parallel courses at “non-standard” times but the department is limited by a lack of additional faculty willing to teach during the summer terms and the maximum teaching hour limit implemented last year.  This is an opportunity for growth that the college has not addressed.  Another new opportunity for growth would be expansion of sections of CHE-122.  This course has already seen enrollment growth of 65% in the period FY 2000-01 to FY 2004-05.  This is a “gateway” course for students pursuing baccalaureate degrees in allied health.   
Geology:

Because of the greater emphasis of “mixed science” sequences for non-science majors, geology has observed a greater demand for GLG-141.  Over the course of the past two years, geology has made a great attempt to offer a greater number of sections which have filled in short order.  These attempts have been limited at times by available rooms and qualified part-time faculty.  Despite this, GLG-141 has grown enrollment 36% from the period FY 2000-01 to FY 2004-05.  
GLG-141 enrollment by seat count
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d. Evidence of program quality from external sources (e.g. advisory committees, accrediting agencies, etc.)

Chemistry, Geology & Geography underwent an external review process in the 2003-2004 academic year.  Separate external reviews we carried out for chemistry and geology/geography.  Both review processes yielded generally positive results.  
The chemistry external review yielded positive results with the department scoring high in quality of instruction and facilities.  The evaluator expressed concerns in laboratory safety which is being addressed aggressively.  
Geology (formerly Geology/Geography) received a positive evaluation.  Concerns regarding the restructuring/relocation of the geography department have been resolved with the geography departments’ relocation to Sociology in Fall of 2004.  

e. Evidence of placement/transfer of graduates

Graduates of the department’s program receive a degree in Liberal Arts & Sciences with an emphasis in chemistry or geology.  A very small percentage of the students populating the department’s courses actually fit this description.  Therefore, the department has not undertaken any systematic study of the success of its graduates in the workplace. 
Chemistry began tracking the success of students who complete a rigorous one year sequence of organic chemistry during the summer quarters.  Data from the first year of this study has demonstrated that students are able to transfer their skills as they transfer them to other courses at their home/transferring institution.  This was evidenced by the high success rate of pharmacy student in upper level biochemistry courses at other 4-year institutions. 
Geology has been active in offering work-study opportunities to students via GLG-270 and 297 sections.  

f. Evidence of the cost effectiveness of the department/program

It can be stated with great confidence that the department’s programs have become more cost-effective over the past several years.  
During the period encompassing FY 2001-02 to FY 2005-06, chemistry saw a reduction in the cost per FTE from $5,337 to $5,181.  This represents an average annual change of -0.7%.  Geology increased its cost per FTE from $3,380 to $3,619 during this same period, an average annual change of 1.7%.  By comparison, the cost per student of the entire Liberal Arts & Sciences division grew 1.9%. Much of the credit for Chemistry & Geology’s efficient cost per FTE should be granted to the administration.  Many of the department’s budget lines were reduced in the past years due to budget cuts.  This will be addressed in the next section.  
IV. Department/Program Status and Goals
The chemistry and geology department finds itself at a crossroad.  The administration of the college expects growth in enrollment.  To the best of its ability, the department has responded to this expectation.  This is evidenced by the enrollment data below:

Combined quarterly CHE/GLG enrollment by FTE, seatcount and average annual % growth (from IPR web site)
	
	2000-01
	2001-02
	2002-03
	2003-04
	2004-05
	2005-06
	Avg % growth 

	FA FTE


	195.1
	219.7
	231.5
	239.1
	234.8
	246.4
	4.38%

	FA Seat

Count


	1392
	1563
	1651
	1699
	1659
	1735
	4.11%

	WI FTE


	211.4
	224.1
	253.1
	260.7
	242.5
	254.3
	3.38%

	WI Seat Count


	1501
	1548
	1779
	1838
	1722
	1812
	3.45%

	SP FTE


	180.8
	192.3
	210
	221.1
	212.4
	N/A
	3.50%

	SP Seat

Count


	1266
	1348
	1475
	1557
	1520
	N/A
	4.01%

	SU FTE


	88.4
	106.3
	112.1
	103.4
	127.9
	111
	4.26%

	SU Seat

Count


	595
	718
	760
	686
	865
	755
	4.48%


This growth was accomplished despite the climate of shrinking resources.  That is, the department was awarded no additional full-time faculty to fuel this growth during this period.  

From a cost perspective, the growth was accomplished very efficiently.
Budget costs excluding capital (from Budget Dept. web site):  
	
	FY 2000-01
	FY 2001-02
	FY 2002-03
	FY 2003-04
	FY2004-05
	annual % change 

	Chemistry & Geology

	1,156,421
	1,215,544
	1,233,257
	1,241,011
	1,352,240
	4.0%

	Total LAS

Division

	10,463,306
	11,082,711
	11,527,188
	12,555,433
	13,562,760
	6.7%

	Total

Instruction

	48,718,318
	52,198,863
	54,898,053
	57,446,641
	62,175,026
	6.3%

	Total SCC general & administrative

	9,280,905
	10,416,882
	10,671,079
	11,641,335
	12,767,933
	8.3%


One can conclude that the since FY 20000, the chemistry & geology department has not been a significant source of increase in expense to the college.  In light of this, the department is hopeful that when/if future budget cut situations arise; the administration will turn its focus elsewhere.  

Chemistry & Geology “Needs for Success”

Success rates of 82%, annual enrollment growth of 4% and flat costs can not and will not continue indefinitely or even at all.  To continue this kind of success, the chemistry and geology department requires assistance from the administration.  These “needs for success” are detailed below:

Fuel for future growth

In order to continue growth with high quality instruction, more full-time faculty will be required.  All growth for the periods discussed above have been fueled by additional part-time faculty.  Most of part-time faculty have been deployed in CHE-120 or GLG-141.  Albeit not drastically, success rates have edged slightly downward in CHE-120 during this period of growth.  As a science department requiring training on specific lab equipment and techniques, it is difficult to carry a large ratio of part-time faculty and maintain high quality to students.  This was specifically affirmed by President Johnson during the last internal review process.  
The department has also has felt the “pinch” in scheduling of rooms.  Chemistry and geology have encountered problems with appropriate lab breakout space due to the unavailability of rooms.  Hopefully, the rollout of the new off-campus sites will relieve some of this pressure.  In addition, top priority needs to be granted (or continued) towards chemistry and geology in scheduling rooms which house equipment in which it has purchased.

Addressing Retention

Even in flat periods of enrollment growth, this department can assist in the college’s budget situation by retaining the students that register.  The department is taking fresh perspective at retention.  It plans to renovate its resource centers and offer more supplemental instruction opportunities.   Local resource centers located close to lecture rooms are best for “catching” students before their commute home.  In these resource centers (The CRC in chemistry and the HRC in geology) students who are “at risk” or in need of additional perspective or resources may visit and receive this support free of charge.  The department requires the support of these resource centers from the administration.   
Maintenance of State-of-The-Art Technology

Students enrolled in chemistry or geology, are able to put their hands on equipment that is the cutting edge of what scientists use in industry.  This has been evidenced by countless anecdotal testimonials from students who visit Sinclair after transferring to another institution and express their disappointment in the lab and lecture facilities found elsewhere.   

The administration has done a good job in equipping this department.  However, the landscape of replacement of outdated equipment has become difficult to traverse.  The capital equipment process has evolved from strictly “equipment” (favoring the science departments) to include renovation of rooms.  Instrumentation and equipment used in science classes becomes outdated quickly.  In order to ensure quality instruction, purchasing procedures must be modified to granting more autonomy to the experts in the field.  More often than not, purchasing decisions regarding lab equipment or computers are dictated from a non-academic source.  Sinclair chemistry and geology lab equipment quality will lose its excellent status if this is not addressed.   
Appendices:  Supporting Documentation
List of department members

Chemistry Faculty

Mike Canestaro

Chairperson, Associate Professor

University of Dayton, Graduate Studies in Biochemistry

University of Buffalo, B.S., M.S.  Chemistry

Broome Community College, A.A.S. Chemical Engineering Technology

Courses Taught:  CHE-151, 152, 153, 122, 120

Patrick Greco

Assistant Professor

Middle Tennessee State University, Pursuing Doctoral Degree in Chemistry

Wright State University, B.S., M.S.  Chemistry

Courses Taught:  CHE-151, 152, 153, 120, 120 DL, 121

Tracey Harris

Instructor

Wright State University, Pursuing M.S. in Chemistry

Wilberforce University, B.S. Chemistry

Sinclair Community College. A.S. Liberal Arts & Sciences, Chemistry Emphasis

Courses Taught:  CHE-120, CHE-121

James, Johnson

Professor

University of Dayton, M.S. Chemistry

Southampton College, B.S. Chemistry

Courses Taught:  CHE-201, 202, 203, 122, 120

Frank Lonadier, Ph.D.

Annually Contracted Faculty

University of Texas, Ph.D. Chemistry

Northwestern State University, B.S. Chemistry

Courses Taught:  CHE-151, 152, 153, 245

Brenda Mejias

Wright State University, M.Ed.  Education

Catholic University of Puerto Rico, B.S.  Chemistry

Courses Taught:  CHE-120 VSI

Sun Ok (Jane) Myong, Ph.D.

Professor

University of California, Santa Barbara, M.S., Ph.D. Chemistry

University of California, Irvine, B.S. Chemistry

Courses Taught:  CHE-201, 202, 203, 141, 142, 143, 120

Paula Parker, Ph.D.

Annually Contracted Faculty

The Ohio State University, Ph.D. Chemistry

Ohio Weslyan University, B.A. Chemistry

Courses Taught:  CHE-151, 131, 122, 120

Roger Penn, Ph.D.

Professor

The Ohio State University, Ph.D. Chemical Education

Cornell University, M.S..  Chemistry

Bowling Green State University, B.S.Ed.  Chemistry

Courses Taught:  CHE-151, 152, 153, 120

Geology Faculty



Anne Henry



Associate Professor



Wright State University, B.S., M.S. Geology



Courses Taught:  GLG-141, 142, 143, 144



Cheryl Thompson



Assistant Professor



Wright State University, B.S., M.S. Geology



Courses Taught:  GLG-141, 142, 143, 144



Cullen Erbacher



Special Adjunct/PT faculty



Wright State University, B.S., M.S. Geology



Courses Taught:  GLG-141, 142, 143, 144

Chemistry Lab Manager



Jim Weaks



Sinclair Community College, A.S. Liberal Arts & Sciences, Chemistry Emphasis

Geology Lab Manager



Jan Knapp



Wright State University, B.A. Geology



Wright State University, Pursuing Master’s Degree in Geology

Department Secretary



Llana Combs



University of Cincinnati, Pursuing Bachelor’s Degree in English
