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I. Department Overview
a. Departmental Mission and Program(s)

Our mission is two-fold: 1) to help students satisfy one or more chemistry or geology requirements toward their fields of study and 2) to help students gain a new perspective on how science, particularly chemistry and geology, affects their lives.  We are highly committed to the task of providing high-quality, relevant, and up-to-date instruction to the students, using a variety of teaching methods to meet the needs of a diverse group of students.  Additionally, we desire to accomplish this, in part, by forming friendly and constructive partnerships with our students.  We also desire to maintain a highly visible profile within the Miami Valley community at large.  
b. Description of the self-study process

All full-time and some part-time members of the Chemistry and Geology department participated in the discussions that contributed to the development of this document.  Several group meetings were held to ask and answer questions pertaining to the recent history and future goals of the department, its strengths and weaknesses and what processes could be improved.  Additional information was shared through group email correspondence.

II. Program Overview
a. Analysis of Environmental Factors

The Chemistry (CHE) and Geology (GLG) department supports a variety of courses that support both career degree programs and university parallel transfer programs.  Since learning hands-on skills are part of learning about science, our courses include a laboratory co-requisite in which students are expected to show a measure of competency.  Most of the programs which our department supports expect students to be able to manipulate common laboratory equipment (or similar devices), so we view these skills as essential to their training.  
Because distance learning has become an important vehicle for instruction delivery, we offer on-line lecture sections of Introduction to Chemistry (CHE-1111) and College Chemistry (CHE 1311).  Like students enrolled in more traditional lecture sections, most of these students must also attend lab sections on campus.  The exception is the lab for CHE 1311, which is also offered online using a commercially available microscale lab kit.
The following stakeholders have an interest in the products we deliver:

· Students needing credits to support career degree programs at SCC.  While most of these programs are part of the Life and Health Sciences (i.e. allied health sciences such as Nursing) and Science, Mathematics, and Engineering divisions (i.e. engineering degrees), other divisions contain programs that require one or more courses from our department.  These courses may be specified (i.e. Introductory Chemistry, College Chemistry, General Chemistry or General Geology) or chosen by the student to meet a general science requirement.

· Students expecting to transfer to another institution and needing courses to complete a transfer module.  Several courses in Chemistry and Geology are on the Ohio TAGS.
· Photography students needing an exposure to chemical principles, especially those used in film manipulation.

· Industrial employers seeking specific skill sets

Feedback from these stakeholders is necessary to determine to what extent we are meeting their needs.  We check internally with current students through student evaluations and personal interaction with them.  We determine the quality of what they have learned through periodic evaluation.   Feedback from students who have transferred to other institutions also contributes to our understanding of the extent to which our programs meet their needs.  Finally, interaction with members of departments from other institutions to which our students transfer adds to the information we use to assess our program.

b. Statement of program learning outcomes and linkage to courses

All five of the standard learning outcomes defined in the SME division are, to a greater or lesser extent, included in all the courses offered by the department.  In particular, students are expected to master Critical Thinking and Problem Solving strategies.  This expectation is fostered in the lab work and assessed primarily through in-class worksheets and examinations.  Other outcomes are promoted by in-class activities.
· Critical Thinking/Problem Solving

Make observations and collect and analyze data from various sources and interpret the results in line with accepted scientific practices.  The lab activities and problem-solving classroom exercises are used to generate this skill, which is assessed primarily in assignments and examinations.
· Global Awareness

Demonstrate an awareness of how chemistry and geology affect daily lives, the benefits and hazards associated with each and the individual responsibilities toward society and the world with respect to those disciplines.  This is assessed partly through class discussion, and, especially in the geology classes, the lab exercises.
· Group Participation / Social Interaction

Develop interpersonal skills during group work in class and laboratory settings.  This is assessed by observing individuals in groups as they work together to solve problems and complete laboratory exercises.
· Professional Effectiveness

Expect students to submit assignments, complete and neatly done, in a timely manner.

· Communication

Communicate effectively with others in small-group and public-speaking situations.  To some extent, this is assessed as students are called upon to explain solutions to problems in the class and laboratory experiences.
c. Admission Requirements
Admission requirements for chemistry 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.
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 sometimes questioned.  
Many of the students who have difficulty in chemistry classes do so because of weaknesses in their ability to perform the descriptive mathematical operations inherent in science-related disciplines.  The desired level of mathematical competence is related to the expected complexity of the problems to be solved in the various courses.  
Because Introduction to Chemistry and College Chemistry require only basic math, students registering for these classes must currently demonstrate mastery equivalent to DEV 0022.  This math course does not include basic algebra techniques, some of which is utilized, in a limited way, in the chemistry course.  In the interest of fostering better student success, it may be necessary to raise the requirement to DEV 0024, which is designed to solidify basic algebra skills.
General Chemistry is more rigorous in the mathematical techniques used to solve problems.  Hence, a higher level of mathematical competence is desired.  Students registering for the first semester of chemistry are required to have completed MAT 1280 or MAT 1370, both of which include an intermediate understanding of algebra, functions, graphs and problem-solving.  By the time the student enters the second semester of General Chemistry, s/he should be competent in more advanced mathematical operations, including, in particular, logarithmic and exponential functions.  For this reason, MAT 1290 or MAT 1470 is a prerequisite to admission to the course.

Geology courses do not have admission requirements beyond those expected of all Sinclair college students.  Basic math skills are needed; if necessary, they are addressed in the individual courses. 
Several of the faculty in the department have noted that a sizeable percentage of the students enrolled in chemistry courses appear to have difficulty with reading comprehension.  Currently, there is no reading prerequisite for any of the courses offered, but, in the interest of promoting student success, it may be necessary to consider adding such a prerequisite.  The downside of adding such a requirement is, of course, that it may lengthen the time for a student to complete coursework.  This is a topic for discussion among the various collegiate entities associated with student scholastics.
Additionally, especially in the Geology classes, students are expected to express themselves in written form.  A sizeable number of students in these classes cannot write at a level expected of college students.  This is another area for further discussion.
We will continue to maintain high standards for the required prerequisites.  This may mean that some students may have to postpone fulfilling the credits needed for a degree program.  Nonetheless, it is our belief that meeting these prerequisites is ultimately in the best interest of the student and the program’s integrity, particularly as it applies to transfer credits and the perception the receiving school has of our program.  We appreciate the efforts of the registrar’s office to help us enforce these prerequisites.  
III. Student Learning
a. Evidence of student mastery of general education competencies

Communication

While neither written nor oral communication is emphasized in these science disciplines, both are encouraged in the various classes.  Some of the labs in both Geology and Chemistry expect the student to express their observations and conclusions in written form.  Questions in assignments and examinations give opportunity for the student to use what they have learned in other classes about writing clearly.  Additionally, students are expected to participate in the class discussion, asking questions and sharing their answers and how they determined them.  This requires careful, organized thought processes.  When students demonstrate an inadequacy in these areas, instructors try to help them improve.  Students are occasionally referred to Student Success Services.
Critical Thinking / Problem Solving

The very nature of science demands the student develop the ability to critically analyze observations and solve both simple and complex problems.  The assignments and examinations, both in class and during lab, give students a lot of experience in this area.  These are assessed by analyzing student responses and scrutinized for clarity of thought as well as the accuracy of content.
Global Awareness

How Geology and Chemistry affect daily lives is included in the discussions that take place during the semester.  When news items are relevant to the current topic, these are included in the classroom and lab experiences.  The students’ awareness is not directly measured, but these experiences are meant to increase their understanding of how resources are used, the hazards associated with their use, and the economic impacts of choices made by society with the expectation they will be better equipped to make informed political decisions.

Group Participation / Social Interaction

There are few graded assessments in this area.  Some instructors use group activities that are worth a small percentage of the final grade.  However, students are encouraged to work together to solve problems and help each other learn the concepts presented in the lecture and practiced in the lab experience.  It is not uncommon to find small groups of students working together in the common study areas in the library and around the Chemistry and Geology areas.  Instructors routinely monitor these areas and are available to interact with the students to help them work through the issues.

Professional Effectiveness

As stated earlier, this is promoted by expecting students to complete assignments on time, complete, and neatly done.  When this does not occur, students may be asked to redo the assignment until it demonstrates competency in these areas.  Since computers have become an important tool in both sciences, students are expected to develop a mastery of common software packages.  Assignments are often distributed through Angel and students are expected to use the Internet as a source of information and practice.  Several lab exercises are designed to make use of computer software such as Excel.
b. Evidence of student achievement in the learning outcomes for the program
Both disciplines have used cumulative exams at the end of the grading period as a means to assess the degree to which students have mastered the concepts inherent to each particular course.  These exams are included as part of the final grade.  Generally, the passing grade for the chemistry classes is 70%.  Homework assignments, in-class presentations, and class participation are included 
Geology routinely gives students an introductory exam at the beginning of the grading period and repeats the same exam at the end.  Because the students know that these exams are not included in the overall grade, their performances may not fully reflect the degree to which they have learned the material.  Nonetheless, whereas the initial scores average about 5%, the final scores are significantly higher, about 40%.  So it is clear the students have learned a significant amount of the material to which they have been exposed.

Additionally, Ms. Thompson has assessed the knowledge of her General Geology students at the beginning of the semester to determine on what concepts to focus during the semester.  Similar questions extracted from exams during the semester showed a 60% increase in students’ understanding.

At the beginning of the Fall 2012 semester, Mr. Canestaro assessed the knowledge of beginning General Chemistry students who volunteered to be part of a blind test.  Some of these students had no previous exposure to chemistry; others had taken some previous exposure to chemistry.  All signed statements that they would take the test seriously and perform to the best of their abilities.  Questions pertaining to the concepts taught in the first semester of General Chemistry were selected from a nationally standardized exam given in previous years.  At the end of the semester, another test, containing similar questions to the first exam, were administered to the students, all of whom were still in the class.  The average grade of the first test was 27.1%.  This increased to 56.0% at the end of the semester.  The national average for the exam from which these questions were taken was 58.6%.

The courses offered by both disciplines are recognized by the State of Ohio as transferable to any of the state colleges.  Interaction with members of other institutions have not indicated any problems with the level of knowledge obtained by our students as they pursue advanced courses in these other institutions.
c. Evidence of student demand for the program
Chemistry:  
There is considerable demand for two of the main chemistry areas:

· Allied Health “feeder” courses, known as Introductory Chemistry (the CHE-11XX series)

· University Parallel courses (General Chemistry and Organic Chemistry: CHE 12XX and CHE 21XX series, respectively).
The Introductory Chemistry series continues to be highly important to the department.  For the most part, all allied health programs require at least the first semester of this series (CHE 1111).  [Note: Nursing does not require the first semester if the student has satisfactorily completed a high school course within five years of enrolling in their program.]  The demand for the second semester of Introductory Chemistry (CHE 1121) remains high, though it has been dropped from a couple of programs.  Nationally, more hospitals and other medical facilities are beginning to expect nurses to have completed a Bachelor’s degree.  Most of these programs expect a full year of the Introductory Chemistry course or something equivalent, so this particular course should show some increase in demand as time goes by.  See Graphs 1 & 2, p. A-2.
The General Chemistry sequence (CHE 1211 and 1221) has shown steady growth in the past six years.  Though there was a drop in enrollment for all of 2012, the current enrollment for the first semester is at an all-time high for a spring period.  That, coupled with the high enrollment for the fall 2012 semester, means that the overall enrollment for the current academic year is considerably higher than in previous years.  See Graphs 3 & 4, p. A-3.
Likewise, the Organic Chemistry sequence (CHE 2111 and 2121) has grown in enrollment during the past six years.  More students who anticipate completing chemistry majors elsewhere are coming to Sinclair to complete the first two years of their college experience.  See Graphs 5 & 6, p. A-3.
Many of these students are not pursuing a two-year degree, something we as a department should, perhaps, consider promoting.  However, there are few options available for individuals with an associate degree in chemistry; most employers expect employees to have completed a four-year degree.
The first semester of the College Chemistry sequence has become rather popular as a means to fulfill the general science requirement (See Graph 7, p. A-4).  Its online version with the online lab has been part of the reason for its popularity, so much so that it has been offered each term for the past several years.
This increase in demand has also manifested itself in premature course closings during the registration period, especially in the General Chemistry sequence.  There is no reason to believe that this demand will subside in the foreseeable future.  Chemistry has tried to respond with a greater number of sections when available resources have made it possible.  
Geology:

Because of the greater emphasis of “mixed science” sequences for non-science majors, geology has continued to observe a greater demand for the first semester geology course (GLG 1101).  Geology makes every attempt to offer the greatest number of sections possible; to date, all sections have quickly filled, including those added at the satellite campuses.  To further meet student demand. Geology will investigate the development of a hybrid version of GLG 1101course, incorporating an online lecture with an on-campus lab.  They will also convert Environmental Geology from a quarter to semester course.  This will provide an alternative course for those students who are uncomfortable with some of the topics addressed in the second semester of the primary geology course (CHE 1201 – Historical Geology).  Principle among these topics are the age of the earth and evolution.   See Graphs 8 & 9, p. A-4.  (Note: In Graph 8 it should be noted that the 141/1101 course was not offered in 2012 to avoid having students caught in the middle of the quarter to semester conversion.  This, in part, contributed to the overall drop for the course seen in Graph 9.)
While the Geology Field Trip course (GLG 144/1301: See Graph 10, p. A-5) appears to be showing a decline in interest, the number of students registering for the course is small, so any time just one or two fewer students takes the course, the effect on the graph is magnified.  This course is a bit more rigorous in that students actually hike into the locations, taking an entire Saturday to make the trip.  Additionally, because of the sensitivity of some of the locations, the number of available seats in the class is kept purposefully small.  This course can only be offered in the spring since it requires good weather.  It has been modified to include some indoor activities early in the semester to accommodate this issue.  Because part of its content deals with environmental issues, it should continue to be offered.  Now that the conversion to semesters is complete, the department needs to take steps to make more students aware of its availability.
It is likely that, in the near future, additional sections of both chemistry and geology courses will be needed.  However, we are limited by 1) a lack of available competent faculty, particularly during the day, 2) the restrictive time blocks implemented at the beginning of the 2012-2013 school year, and 3) the availability of properly equipped labs at the satellite campuses.  The latter issue is being addressed at the Courseview facility by the development of the structure adjacent to the current building.
d. Evidence of program quality from external sources (e.g. advisory committees, accrediting agencies, etc.)

The primary source of information about the quality of our programs comes from students who have transferred to other institutions, other programs within Sinclair, and the faculty who have these students in their individual programs.  Students who catch us in the halls of Sinclair or visit after transferring have expressed their appreciation for the efforts we have put into providing them with the knowledge and skills needed in later courses.  We have a good reputation with faculty from other institutions to which our students transfer; the articulation agreements we have with these other institutions support this.  Visitors to the department have generally been impressed with the quality of instruction and lab content.
e. Evidence of placement/transfer of graduates

Graduates of the department’s program can receive a degree in Liberal Arts & Sciences with an emphasis in chemistry or geology.  A very small percentage of the students in the department’s courses actually fit this description.  Therefore, the department has not systematically studied the success of its graduates in the workplace.  Students who have gone on to complete courses of study at other institutions have stated they were well prepared for their advanced classwork when they have returned to visit.  Interaction with faculty from those institutions has echoed these sentiments.
f. Evidence of the cost effectiveness of the department/program

Chemistry/Geology has continued to be cost-effective during the past several years.  Data from the budget office shows that the department has been 1) conservative in its expenses and 2) productive in its contribution to the financial well-being of the college (See Table I, p. A-5).  The amount per FTE has averaged above $4100 for the past four years and above $3800 for the past six years.  Since before the last program review, the department has shown an increase in the dollars generated for the college each year with the exception of the most recent fiscal year.  The budget office projects the income from the operation of the department to be significantly higher ($1,500,000) in fiscal year 2013.  This, in part, is due to cuts in the operating budget of the department, particularly in staffing.  One can conclude that the Chemistry & Geology department has been a significant source of income for the college.  In light of this, the department hopes that future budget cuts will be made elsewhere. 
IV. Department/Program Status and Goals
Since the last review, the Chemistry/Geology department has maintained its importance to the overall college program.  The enrollment has held fairly steady, mirroring the fluctuation of the enrollment in the entire college (See Graph 11, p. A-6).  Table II (p. A-7) shows the total seat count and FTE values for both divisions of the department since 2008.  The last column is mostly blank because current FTE data are not available.  Also, since it includes the transition from quarters to semesters, a direct comparison of the total seat count cannot easily be made.

In the Chemistry division, the two courses with the largest enrollment are the first semesters of Introductory Chemistry (CHE 1111) and General Chemistry (CHE 1211).  The first is a prerequisite for most of the allied health programs; the second for chemistry and biology majors and the engineering programs.  In recent years, the General Chemistry course has enjoyed an increase in its demand.  This has made it necessary to add sections that, in the past, were not needed.  And, while a couple of programs have dropped the second semester of Introductory Chemistry (CHE 1121), the recent move in the nursing profession toward requiring a BSN degree has increased the demand for this course.
The move to semesters has helped prepare these students for the last section in the Introductory Chemistry sequence.  In the past, Wright State, for example, has accepted students taking the first and third quarters of the sequence in lieu of two full semesters.  Organic chemistry, the knowledge of which is necessary to fully appreciate the complexity of biochemistry, was taught only during the second quarter of the series.  It was necessary to spend time at the beginning of the third quarter teaching the basics of organic before introducing the biochemical concepts.  Now students are exposed to the initial concepts of organic during the first semester and reviewing those concepts before continuing with the biochemistry is all that is required.
The two primary Geology courses attract a large number of students who need a science course to fulfill a program requirement.  If more adjunct faculty were available who could teach during the day, additional sections of these classes could be offered.

The department has been blessed by a fairly stable crew of instructors.  However, since the last program review, the department has lost one tenure-track position and two annually contracted faculty positions.  This has had its impact on the ability of the department to offer additional sections of courses, particularly during the day.  Many of the potential adjunct candidates have full-time positions elsewhere and are not available at the times when additional sections can be offered.  Contributing to the difficulty are the restrictions placed on the time slots when sections can be offered.  Not all of the current adjuncts are available on Friday to teach the MWF sections.  Graph 12 (p. A-6) shows the comparison between the number of students and the percent (by pay hours) of the courses taught by full-time faculty.  It should be noted that, while the enrollment is near the previous maximum, the percent by full-time faculty is the lowest it has ever been.  This will have an impact on the ability for the department to perform at its best. 
Because Sinclair is a community college, evening classes generally fill quite rapidly.  Chemistry offers evening sections for many of its courses.  Ideally, those attending these sections would attend a laboratory section immediately before or after their classes.  Available lab space prevents the department from offering as many of these sections as desired by those with day jobs.

What the department has done well:

· Effective integration of theory and application in class and laboratory work.
· Faculty participation in professional organizations.

· Faculty focused on student success and instructional improvement.

· 100% transferability of courses to other Ohio institutions.

· Well-equipped laboratories.

· Frequent face-to-face contact with students both in and outside class.

· Maintain and mentor a diverse and highly qualified pool of adjunct faculty.

· Facilitated student learning by operating a space for additional tutoring.
· Added course sections at the satellite campuses.

What the department has not done well:

· Need to improve communication between full-time and adjunct faculty, particularly as it relates to mentoring and support.  Geology has done better at this than Chemistry.
· Need to located additional qualified adjunct instructors.
Chemistry & Geology “Needs for Success”

To continue to be a positive contribution to the stated goals of the college, the department needs help from the administration of the college:
· Chemistry labs need to be brought up-to-date.  The current labs are 24 years old and are deteriorating.  Student and equipment drawers are becoming difficult to open or do not fully close.
· Rooms in which chemistry is taught were designed before many of the more recent multimedia developments in education were created.  Currently the screen comes down in front of the blackboard (there are no white boards), forcing the instructor to use either the blackboard or screen-related technology.  It would be useful to be able to access both without undue and time-consuming effort.

· New tables and chairs are needed in the Geology classroom labs.  The current tables are old and falling apart.  They also are not the best size or design for use as lab tables.
· Venting issues have become a problem, particularly since the last ventilation upgrade.  Fume hoods leak into nearby offices.

· More full-time faculty, particularly in the Geology, General Chemistry and Organic Chemistry areas will be needed.  We cannot depend on having qualified individuals available, particularly during the day, to staff the anticipated needs.  This is especially true for Geology, since there has been a national decline in the number of geology graduates, particularly at an advanced level.  Geology lost adjunct faculty during the conversion from quarters to semesters, due partially to the shift in scheduled time blocks and the location of full-time positions elsewhere.

· Diversity in the faculty is also a potential issue.  Both of the Geology professors and their lab manager are Caucasian.  All but one of the tenure-track Chemistry faculty are Caucasian men; the one exception is an Asian female.  While we have several females as adjunct faculty, one of which is African-American, It would be well to have more diversity in both divisions.
· We currently have a room used for Chemistry tutorial and study purposes.  Some students need more time to assimilate the material discussed in lecture; their success in the class depends on being able to access the help provided in this resource center.  We depend on the availability of qualified students, but, to tutor in the facility, the student must have completed the General Chemistry series (at least the first semester) and be willing to work for student wages.  A similar issue exists in Geology, especially since the availability of qualified students is extremely low.
· Student advising is a major issue.  The centralized advising system is not working.  Students have been enrolled in the second semester of Geology without having completed the first semester or an equivalent course.  Other students have been enrolled into courses without having met their prerequisites.
Addressing Retention

Table III, p. A-8, shows the success rates for the various Chemistry and Geology courses.  Chemistry and Geology take seriously the need to retain students.  It is the collective goal of the department to have all students successfully complete the courses in which they enroll.  Faculty in the department have open-door policies for students who need additional help.  Chemistry also offers assistance in the form of a resource center where students can get help from other students and find space to study in small groups.

While Geology has very little attrition, most of which is related to financial issues rather than academic, Chemistry, because of its more mathematical and conceptual character, loses a sizeable percentage of students during the semester.  This is often due to students enrolling in the course without the needed skill set or background.  Better advising and better control of student enrollment can improve this to some degree, but Chemistry also needs to look for other methods of instruction to meet the students’ needs.  This is being addressed in part by redesigning the Introductory Chemistry course to include more interactive activities between small groups of students and tutors employed by the department.
Dr. Greco, in the dissertation for his degree, tracked student success in his Introductory Chemistry course over a nine-year period, looking at the effects of presentation (online vs face-to-face) and how a student’s success related to his/her math and reading placement scores.  Other variables, such as age, overall GPA, and full-time status, were included in the study, but his observation that student success correlated negatively to placement scores raises further issues that must be explored to determine how best to address student success.  
Maintenance of State-of-The-Art Technology

Students enrolled in Chemistry or Geology have the opportunity to operate equipment that is the cutting edge of what scientists use in industry.  Many students who visit Sinclair after transferring to another institution have expressed their disappointment and surprise that the lab equipment found elsewhere is less advanced than some they’ve been able to use here.  The administration has done a good job in equipping this department.  Nevertheless, there are several pieces of equipment that must be replaced in the near future.  Also, from a strictly educational standpoint, renovation of the chemistry classrooms should be considered.  The organization of the rooms does not easily foster group activities nor is it easy to use a variety of presentation methods.
