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Board Of Governors Policy 1986-04-A
	Please indicate:
	

	
Program NameChemistry
	Annual Report
	x

	
(Academic Year(s)2008-2009)
	Five-Year Review
	


	University
	Lock Haven University
	Degrees Offered
	BS Chemistry, BS Ed Chemistry, BS Biology-Chemistry


	Division/Unit
	Department of Chemistry/College of Arts & Sciences
	Program
	Chemistry


	Date of Last Major Review
	April 2007
	Completion Date of Current Review
	6/30/09


I.
Composition of Review Team (five-year program reviews only)
	Chair: 
	Jacqueline M. Whitling

	External Review Team Members: 
	N/A

	Campus Review Team Members: 
	Laura Lee, Kurt Rublein, Brent May, Stephen Coval, Martin Maresch, Troy Dermota, and Kevin Range


II.
Program Data 

Insert other relevant program data related to the program review in the blank rows.

	
	Insert Appropriate Academic Years Below

	
	2004-05
	2005-06
	2006-07
	2007-08
	2008-09 (est.)

	Student Enrollment (Annualized FTE)
	141
	136
	134
	132
	131

	Program Budget / Cost 
(personnel, operating, equipment)
	$653,014
	$711,707
	$739,662
	$851,685
	$935,449

	Program Cost / Student FTE
	$4,631
	$5,217
	$5,501
	$6,475
	$7,132

	Faculty FTE
	No data provided
	9.1
	8.8
	9.1
	8.1

	Majors Enrolled (Fall Headcount)
	(23) 80
	(22) 96
	(19) 89
	(18) 87
	(19) 93

	Program Graduates
	(3) 7
	(5) 13
	(6) 15
	(3) 10
	(3) 12


Data provided includes Chemistry, related Secondary Education, and Biology/Chemistry majors. For 2008-09 of the total number of majors, 20% were Chemistry, 5% were Secondary-Education, and 75% were Biology/Chemistry. Of the total number of graduates, 25% were Chemistry, 8% were Secondary-Education, and 67% were Biology/Chemistry.

Either reflect the portion of the department’s budget (personnel, operating, and equipment) associated with this program, or reflect the Common Cost Accounting instructional costs associated with this program. [Data at www.lhup.edu/planning-and-assessment/program/data.htm.]
The following table provides an approximate breakdown of the resources. While the percentage of Chemistry graduates is 25%, the costs to support these graduates cannot be calculated using this percentage. This is because a large percentage of nonmajors are supported in courses offered by this program, 73%, as well as the resources used to support the Biology/Chemistry program and Secondary-Education Chemistry program.
	Department
	% Personnel (Faculty & Student employment)
	% Academic Operating
	% Academic Equipment

	Chemistry
	91
	3
	4


	Accreditation Status (if any):
	BS Chemistry degree is ACS approved 

	Accrediting Agency:
	American Chemical Society (ACS)—Committee on Professional Training

	Effective Date:
	6/10/08


Program Context

How This Program Relates to and Supports the University’s Mission and Strategic Plan

LHU’s Chemistry program relates to the University’s mission and strategic plan in numerous ways. The following are just a few representative examples.
University Mission—What we do (http://www.lhup.edu/mission.htm)

Item 1- All students enrolled in the program complete 52 credits of general education coursework.
Item 2- Students are assessed on their content knowledge from the freshman through senior year in both the lecture and laboratory setting. Students also apply their knowledge through conducting research with faculty, internships at chemical companies, and National Science Foundation Research Experience for Undergraduates (NSF-REU) at major research universities.
Item 3- About a third of our graduates obtain jobs in industry and/or government agencies, another third obtain teaching positions, and the final third continue their education at the graduate level. Students are well-prepared for all of these options through coursework that includes a strong laboratory component, undergraduate research, internships, and NSF-REU.
Item 4- Our Student Affiliate Chapter of the ACS (also known as chemistry club) has won numerous awards for their activities. Outreach within the community is a very important component of this award. The club continues to host events such as the Halloween Demo Show and Chem Camp for 5th graders. They also perform road shows and hands-on activities at several elementary and high schools within the region. 
Item 5- The Department of Chemistry continues to assess student’s content knowledge and laboratory skills. These learning outcomes are based on national standards set by the ACS and in response to the chemical workforce. Changes are made upon evaluation of these outcomes.
University Strategic Plan

Goal 1- The Department of Chemistry maintains a high level of quality of the Chemistry Program through its obtainment of ACS approval in June 2008. With the newest set of ACS-CPT guidelines published in 2008, the department continues to evaluate its curriculum and make necessary changes. 
All faculty within the Department of Chemistry sponsor students in undergraduate research. Through research, students gain experience in what it means to be a chemist including the opportunity to present their research (see appendix). Likewise, students are successful in obtaining internships and NSF-REU at major research institutions (see appendix).
All faculty also continue to grow as scholars in their field through presentation at conferences and procurement of research grants (see appendix).
External or Environmental Factors Affecting the Program

Since receiving ACS approval in 2008, this program is affected by the guidelines set forth by the ACS-CPT as mentioned previously. It also includes submission of an annual report to the ACS-CPT and periodic site visits. The next site visit will be in approximately two years. Likewise, we must also meet the standards set forth by the Pennsylvania Department of Education (PDE) and National Council for the Accreditation of Teacher Education (NCATE) for our BS Secondary Education Chemistry program.
Demand for This Program and its Graduates (Current and Anticipated)

Our majors and graduates continue to gain employment at local chemical companies through internships and entry-level positions. The department frequently receives notices about job opportunities for our majors/graduates. Likewise, based on communications from graduates in other disciplines such as biology and biology/chemistry, they have also gained employment in the chemical industry.  
According to the Bureau of Labor and Statistics, “Employment of chemists and materials scientists is expected to grow 9 percent over the 2006-16 decade, about as fast as the average for all occupations.  Job growth will occur in professional, scientific, and technical services firms as manufacturing companies continue to outsource their R&D and testing operations to these smaller, specialized firms. 

Chemists should experience employment growth in pharmaceutical and biotechnology research, as recent advances in genetics open new avenues of treatment for diseases. Employment of chemists in the non-pharmaceutical chemical manufacturing industries is expected to decline over the projection period, along with overall declining employment in these industries.”1 It is predicted that those who obtain their graduate education will fare better.
1Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, 2008-09 Edition, Chemists and Materials Scientists, on the Internet at http://www.bls.gov/oco/ocos049.htm (visited June 19, 2009).
III.
Progress Since Last Review

This should be a brief status report of principal actions taken since the last review, if applicable. 

Student Learning Outcomes

	Action Item
	Steps Taken/Progress Reported
	Date

	Develop assessment procedures for General Education
	Rubric developed by science subcommittee (Hunter, Lindzey, White, Rublein, Harnishfeger, Meek)

Rubric modified for CHEM101 with some preliminary data collected.
	Sp08
Fa08

	Incorporate assessment measures into major’s courses
	Data collected and evaluated for CHEM220/221, CHEM316/317, CHEM410, and CHEM499. Includes performance on lab practicum/proficiencies, written and oral reports, and exam questions on content knowledge (see Learning Outcomes Assessment Worksheets for results).
	Sp08/Fa08

	Evaluate student written and oral presentation skills
	Adopted OAC WE Rubric for CHEM317 and CHEM410. Also evaluated reports using an internal rubric developed by the Department of Chemistry (see Learning Outcomes Assessment Worksheets for results). Members of the department also participated in the OAC’s Writing subcommittees data collection process.
Used internal rubric to evaluate oral presentations of CHEM499 students.
	Sp08/Fa08
Sp09




Other Program Outcomes

	Action Item
	Steps Taken/Progress Reported
	Date

	Evaluate 2008 ACS-CPT guidelines and incorporate curricular changes
	Removed the Calculus III requirement from the B.S. Chemistry degree
Discussed other curricular changes that department will submit this upcoming academic year
	Fall 2008; Sp/Su 2009

	ACS approval process
	Obtained approval of the BS Chemistry degree
	June 2008


IV.
Outcomes Assessment (PASSHE Board of Governors Policy 1997-01)

Student Learning Outcomes (list goals and outcomes)

See attached Learning Outcomes Assessment Worksheets. Please note that the worksheet includes data for all programs within the Department of Chemistry. There are no separate learning outcomes for Biology/Chemistry or Secondary-Education students.
Program Outcomes (list goals and outcomes)

See attached Program Outcomes Assessment Worksheets. This worksheet reflects only those outcomes for the Chemistry program.
V.
Strengths

Student Learning 
As evidenced by the assessment data presented in the Learning Outcomes Assessment Worksheet, students in the Chemistry program are meeting or exceeding our goals for the vast majority of outcomes assessed. Since this is our first year evaluating student learning across the curriculum (freshman through junior/senior year), it is worthwhile to continue to monitor these learning outcomes assuming that resources are available for collection of data (see Section VII Resources). 
Other Program Areas
Obtainment of ACS Approval ensures that our program meets the highest level of standards set forth by the ACS-CPT. Students who receive the ACS certified degree will have an advantage over other students entering the workforce and graduate school.
All faculty continue to perform research with students. It is part of the curriculum for Chemistry majors to perform at least one credit of Independent Study (CHEM499). Many students choose to complete additional credits. Three students presented their research at the National ACS Meeting in Salt Lake City, Utah this past March. In addition, all faculty presented their own research at the 20th Biennial Conference on Chemical Education (see Appendix).
VI.
Areas in Need of Improvement

Student Learning 

Based on the Learning Outcomes Assessment Worksheet, there are a few items that need to be monitored. These are addressed in the Action Plan (Section VII) of this report.
Other Program Areas
Most areas in need of improvement relate to assuring that ACS approval is maintained. Several of these are dependent on financial commitment by the University. These are addressed in the Action Plan (Section VII) of this report.
VII.
Action Plan

Student Learning Outcomes

	Goals
	Action Plan
	Steps To Be Taken
	Date

	Improve student understanding of major themes in Principles of Chemistry II.
	Evaluate data from Sp09 to determine if results are consistent for all Chemistry majors paying close attention to the topics mentioned in the Learning Outcomes Assessment Worksheet.
	If Sp09 data is consistent with Sp08 data, provide tutorial services to these students either through peer tutor system and/or upper-classmen mentors.
	AY09/10

	Improve student writing skills to the level of met or exceeding based on OAC WE rubric.
	Analyze student writing skills at the freshmen/ sophomore level.
	Provide written feedback to students and suggest they seek assistance from the University Writing Center and/or upper-classmen mentors.
	AY09/10

	Improve student’s ability to predict stereochemical outcome of SN1 and SN2 reactions.*
	Determine if results are statistically significant (see Learning Outcomes Assessment Worksheet results).
	If results are significant, provide further instruction/activities on these topics.
	AY09/10

	Improve student’s understanding of scientific concepts in general education courses
	Assess and evaluate student learning in Chem101/105.
	Implement the assessment plan developed by Troy Dermota in Chem101 and evaluate data.
Adapt the assessment plan for Chem105.
	AY09/10



*Note: results were not broken down according to major and include data for other science majors.

Other Program Outcomes

	Goals
	Action Plan
	Steps To Be Taken
	Date

	Maintain ACS approval
	Prepare for the next site visit in appx. 2 years. 
1. Improve facilities

2. Provide support staff for stockroom/ instrument repair

3. Provide infrastructure for research

4. Apply for sabbaticals on a rotating basis in the department.
5. Graduate 2 students/year*.

*No minimum number of ACS certified graduates.


	Note: several of these rely on financial commitment by the University.
1. Continue with design phase for renovation of East Campus
2. Request additional work study hours to alleviate some of the load for stockroom upkeep
3. a) Continue research programs and fund students to present at regional and national conferences. (Currently, all faculty conduct research with undergraduates.) 
b) Request increase in student employment funds for research stipends in summer.
4. The CBA defines the guidelines for sabbatical eligibility and a committee ranks the applications. Faculty in the department will apply for sabbatical leave as based on seniority and continue through the rotation until everyone has been successful in obtaining a sabbatical.
5. a) Continue to work with Admission’s Office to work high quality chemistry majors. Host an Academic Preview Day similar to the one in Sp09. 

b) Submit ACS Annual Report.


	AY09/10
AY 09/10

AY09/10
Sp08 and ongoing

AY09/10

Fa09

	Update curriculum according to revised ACS-CPT guidelines.
	Make necessary curricular changes.
	Update syllabi/check sheets and route through the curricular process.
	AY09/10


Resources

Please comment on what additional resources you need and why. Please relate requests specifically to demonstrated findings about student learning. Include evidence that indicates the planned use of resources will be the most effective way to address the need.

Note that requests are based on initial allocations for 2008-09 and not the budgets after the 8.5% state mandated “give back”. While the Department of Chemistry continues to be fiscally responsible with its purchases, the reduction did force us to reduce our academic operating purchases since our student employment budget could not withstand a reduction. 



Student equipment: As mentioned in previous annual reports, we will need to replace the atomic absorption spectrometer because of the age of the instrument (27 years old) and the design of the instrument that requires the use of a very old 486 PC. The instrument that we would like to replace it with is a dual flame atomic absorption/graphite furnace instrument, which would cost less than buying each of the instruments separately. These represent instruments that students regularly operate in either environmental laboratories or quality control positions in industry. The instrument would also enhance the instrumentation laboratory at LHU.  Students interested in environmental monitoring for their independent study project would be able to use modern analytical instrumentation thereby contributing to the department’s infrastructure for research.  Typical costs of this instrument range from $38,000 to $42,000. Each year the department discusses the priority for replacing this instrument. Yearly allocations are not sufficient to cover the cost of replacement and would not allow for the purchase of other items. A more feasible plan would be to reserve a portion of the allocation each year over four to five years and prepare for the future purchase of this instrument. An increase in the allocation for academic equipment would allow us to build a reserve.

Operating: Along with an increased need for academic equipment funds, the same is true for operating expenses. A large portion of the operating budget is used for instructional supplies. With an increase in the number of nonmajors (largely Health Science) in our courses, we’ve been required to offer more sections of certain courses. This has led to an increase in instructional supplies. The cost of these supplies has also increased on average by 10% with some chemicals doubling in cost. Shipping & handling charges also influence the purchasing power of our budget. A modest budget increase of 5 – 10% ($2000 - $4000) would be needed to just continue to supply our courses.     

Our faculty continue to receive local and PASSHE faculty professional development grants to support small research projects (see Appendix). With the increased demands for scholarly growth by the ACS-CPT and promotion, there is a need to provide each faculty in the department with monies to pursue these efforts. An increase in the operating budget of $4000 would allow us to allocate $500/faculty member for research supplies.

Student employment: With the increase in student employment to 7.25/hour, we will once again need to see an increase in the student employment budget to maintain the same level of hours (appx. 1.5% increase). Likewise, to maintain and expand the level of general education assessment, an increase in student hours would be needed. Additional student employment monies would also allow us to hire a student stockroom worker to help offset the hours spent by faculty on this job. Finally, student employment hours are being requested for summer research. Other departments have utilized student employment for this purpose. However, our current demand for student workers for assistance with laboratory preparation has not allowed us to do the same. An increase of 30% would allow us to hire students for 10 hours per week for the academic year to collate assessment data and perform stockroom inventory upkeep and still allow for some hours for summer research.
We appreciate the generosity of the Dean for $4500 this May to purchase replacement student equipment items for the freshmen and sophomore chemistry labs. This helped to offset the decrease in our academic operating budget.
VIII.
Comments

Comments by Dean and/or Provost
IX.
Actions Planned by the University

	
	Continue Program
	
	Continue Program and Revise as Indicated

	
	
	
	

	
	Place in Moratorium
	
	Interim Review

	
	
	
	

	
	Discontinue Program
	
	Reorganization

	
	
	
	

	
	Pursue Accreditation
	
	Other (Please explain below)



Department Chair 
Date


Program Coordinator 
Date


Program Review Chair 
Date


Provost or Vice President 
Date
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