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MISSION: Our mission is to provide a curriculum and environment that enables students to achieve a level of knowledge of chemistry or biochemistry appropriate for their chosen field or liberal arts education. We provide students with the foundation in chemistry and biochemistry necessary for their pursuit of careers in industry, research, education, engineering, health professions or other interdisciplinary fields. Our courses encourage active participation and critical understanding of safety issues and subject matter in both courses and laboratories. We strive to provide our faculty with career and research opportunities for their scholarly development and provide the college and community with a resource of knowledge and professional contribution.
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Regarding the attached Assessment Plans/Assessment Reports, please address these two questions for the overall goals:

How do the results reported support the mission and goals of Siena College

Do  your results indicate the need for change?   If so, describe the change, the evidence that supports the change, and the anticipated  cost for implementing the change.  

	GOAL 1
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Master a broad set of chemical knowledge concerning the fundamentals in the basic areas of the discipline (analytical, biochemistry, inorganic, organic and physical chemistry).

	Assessment procedures/ outcomes
	Overarching Procedures: Our department’s entire curriculum is assessed annually by the American Chemical Society’s (ACS) Committee on Professional Training (CPT), our external accrediting agency.  Thus, the number and type of courses that our department requires for a student to complete their major is directly tied to a national assessment of the changing needs of society and a student’s performance, as measured by their grades in our curriculum, can be directly compared to a national dataset.  Student achievement is measured in individual course material using nationally standardized final examinations written by the ACS CPT.  The results of these exams are compared against nationally compiled statistics.  

Method: National ACS examinations will be administered in CHEM 120, 220, 310, 320, and 340.  The scores on these exams will be compared to the National norms.

Goal: At least 50% of students meet or exceed National averages.

	
	ASSESSMENT REPORT AY 2010

	Results


	Scores for CHEM 120, 220, 320, and 340 Spring 2010 and CHEM 310 Fall 2009 are listed in attached Table 2 (AY 2009-2010).  In CHEM 120, 220, 310 and 320 scores the class averages were at or higher than the National average.  In CHEM 340 scores were slightly lower than the National average but the exam has not been normalized by the Examinations Institute.  However, greater than 50% of students scored higher than the National average in all courses where the exam is normalized.  For comparative purposes scores for CHEM 120, 220, 320, and 320 Spring 2009 are listed in attached Table 1 (AY 2008-2009).

	Use of results


	Continue efforts to improve instruction in these courses and broaden the material being disseminated to the students.  Most are meeting or exceeding national standards.  We will increase communication between instructors so as to improve how to reinforce subject material in curriculum and better students for subsequent courses.


	GOAL 2
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Overarching Procedures:  Solve problems competently by identifying the essential parts of a problem and formulating a strategy for solving the problem.  They will be able to rationally estimate the solution to a problem, apply appropriate techniques to arrive at a solution, test the correctness of the solution, and interpret their results.

Method: National ACS examinations will be administered in CHEM 120, 220, 310, 320, and 340.  The scores on these exams will be compared to the National norms.

Goal: At least 50% of students meet or exceed National averages.

	Assessment procedures/ outcomes
	Students are evaluated in courses in their ability to solve detailed problems in homework assignments, laboratory exercises and reports, and examinations.  Completion of the department’s ACS certified course curriculum provides a framework in which the student’s grades are used to assess their retention of the principles and theories covered in their coursework.  As noted above, the use of ACS standardized exams in several cornerstone courses allows the effectiveness of our curriculum to be compared to national statistics.  

	
	ASSESSMENT REPORT AY 2010

	Results


	Scores for CHEM 120, 220, 320, and 340 Spring 2010 and CHEM 310 Fall 2009 are listed in attached Table 2 (AY 2009-2010).  In CHEM 120, 220, 310 and 320 scores the class averages were at or higher than the National average.  In CHEM 340 scores were slightly lower than the National average but the exam has not been normalized by the Examinations Institute.  However, greater than 50% of students scored higher than the National average in all courses where the exam is normalized.  For comparative purposes scores for CHEM 120, 220, 320, and 320 Spring 2009 are listed in attached Table 1 (AY 2008-2009).

	Use of results


	Continue efforts to improve instruction in these courses and broaden the material being disseminated to the students.  Most are meeting or exceeding national standards.  We will increase communication between instructors so as to improve how to reinforce subject material in curriculum and better students for subsequent courses.


	GOAL 3
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Use computers in data acquisition and processing, and use available software as a tool in data analysis and modeling.

	Assessment procedures/ outcomes
	Overarching Procedures:  Students will successfully complete computational problems or computer modeling exercises in several chemistry courses, both lecture and laboratory.  
Method:  Student laboratory reports will be regularly collected and evaluated throughout the semester.  The scores for the Results section for each experiment will be compiled.  A rubric for assessing the written laboratory reports in CHEM 225 has been developed.

Goal:  At least 75% of students meet or exceed standards (a score of >15 out of 25 possible points). 

	
	ASSESSMENT REPORT AY 2010

	Results
	TBD

	Use of results
	TBD


	GOAL 4
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Employ modern library search tools to locate and retreive scientific information about a topic, chemical, chemical/biochemical technique, or an issue relating to chemistry or biochemistry.

	Assessment procedures/ outcomes
	Overarching Procedures:  The student's ability to utilize chemical literature, construct and execute experimental procedures, and effectively report results are evaluated in both observations in the laboratory and written reports.  Literature projects are assigned in several courses where students are responsible for obtaining relevant information from the literature.

Method:  In CHEM 220 a literature project utilizing the search tool SciFinder Scholar will be graded.

Goal:  At least 80% of students meet or exceed standards (a score of >40 out of 50 possible points). 

	
	ASSESSMENT REPORT AY 2010

	Results


	Average score in Spring 2009 CHEM 220 course was 49.8.  One hundred and five students (twenty eight who major in either chemistry or biochemistry) contributed to this average and every student scored above 40.

	Use of results


	Continue use of assignment and implement in both CHEM 210 and 220.  We will break apart the assigment into two parts, one for each semester.  Implement additional project so each student will search for their own single molecule, i.e. where more applied use of the search tool will be required, in CHEM 220 Spring 2011 semester.


	GOAL 5
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Understand the objective of their chemical and biochemical experiments, properly carry out the experiments, and appropriately record and analyze the results. 

	Assessment procedures/ outcomes
	Overarching Procedures:  Student’s research skills are developed in all of the integrated laboratory courses.  Students are also engaged in independent research projects which are mentored and evaluated by departmental faculty.

Method:  Student laboratory reports will be regularly collected and evaluated throughout the semester.  The scores for the Results section for each experiment will be compiled.  A rubric for assessing the written laboratory reports in CHEM 316 has been developed and will be used Fall 2010 semester.  Number of student presentations at professional meetings and student co-authored peer-reviewed publications will be collected anually.

Goal:  At least 80% of students meet or exceed standards in CHEM 316 (a score of >15 out of 25 possible points).  

	
	ASSESSMENT REPORT AY 2010

	Results


	Data will be collected in CHEM 316 in Fall 2010.

	Use of results
	TBD


	GOAL 6
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Understand the theory behind and effectively use standard laboratory equipment, modern instrumentation, and classical techniques to carry out experiments.

	Assessment procedures/ outcomes
	Overarching Procedures:  Student understanding of instrumentation is assessed as part of several laboratory courses (general chemistry, organic chemistry, inorganic chemistry) where the content of their reports of instrumentally focused exercises are evaluated.   In addition, the primary content of three courses (analytical chemistry I and II, integrated lab III) is chemical measurement techniques.   The department assesses its instrument suite using the ACS guidelines for certification.

Method:  Student laboratory reports will be regularly collected and evaluated throughout the semester in CHEM 415.  The scores for the Results section for each experiment will be compiled.  A rubric for assessing the written laboratory reports in CHEM 415 has been developed.

Goal:  At least 75% of students will meet or exceed standards (a score of >15 out of 25 possible points). 

	
	ASSESSMENT REPORT AY 2010

	Assessment results
	Will be collected in CHEM 415 in Fall 2010 semester.

	Use of results
	TBD


	GOAL 7
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Know and follow the proper procedures and regulations for safe handling and use of chemicals. 

	Assessment procedures/ outcomes
	Overarching Procedures:  Laboratory reports in CHEM 110, 120, 210, and 220 courses will be evaluated.

Method:  Student laboratory reports will be regularly collected and evaluated throughout the semester in CHEM 210.  The scores for the Materials section for each experiment will be compiled.  

Goal:  At least 75% of students will meet or exceed standards (a score of >10 out of 15 possible points). 

	
	ASSESSMENT REPORT AY 2010

	Assessment results
	A rubric for assessing the written laboratory reports in CHEM 210 will be developed in Summer 2010. This rubric will be similar to the one used in CHEM 110/120 so students enrolled in CHEM 210/220 will be familiar with the expectations.  Data will be collected in CHEM 110 & 210 in Fall 2010 and CHEM 120 & 220 in Spring 2011.

	Use of results
	TBD


	GOAL 8
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Communicate the concepts found within chemistry and/or biochemistry as well as the results of their laboratory experiments with clarity and coherence through effective writing and oral communication skills.

	Assessment procedure/

outcomes


	Overarching Procedures:  Effective communication skills are evaluated at the course-level as well as in presentations of independent research projects.   At the course-level, assessment of writing skill is performed on a weekly basis by the evaluation of laboratory reports.  A specific course, Chemical Communications, evaluates effective communication of chemistry and chemistry related information using both oral and written assignments.  Longer-term research projects encountered in parts of the Integrated Laboratory sequence students are required to write more detailed reports and are used to evaluate all aspects of technical communication.  As part of Integrated laboratory IV, students present an oral poster presentation which is evaluated by a panel of faculty members.  Students involved in ongoing research projects are required to present their work at regional and national meetings of professional organizations allowing both student and faculty to assess their work and presentation skills at an external forum.  

Method:   Student presentations at Academic Celebration will be evaluated by faculty from the department and the instructors in Integrated Laboratory IV (CHEM 426).  At least 50% of graduating seniors will have either given a presentation or co-authored a peer-reviewed publication. 

Goal:  Data will be collected for presentations and publications in Spring 2010. 

	
	ASSESSMENT REPORT AY 2010

	Assessment results
	TBD

	Use of results
	TBD


	GOAL 9
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Apply chemical principles to phenomena of the natural world.

	Assessment procedures/ outcomes
	Overarching Procedures:  Students are exposed to the chemistry of physical, biological and environmental systems in both lecture and laboratory courses throughout the curriculum.  Two courses specifically address the natural world in the study of biochemistry; Biochemical Mechanisms and Integrated Laboratory III.  All courses emphasize the relationships that exist between chemistry and the natural world, whether these be structural, physical, or analytical.  Students are assessed in these courses by their overall grade as well as evaluation of laboratory reports.

Method: TBD.

Goal: TBD. 

	
	ASSESSMENT REPORT AY 2010

	Assessment results
	TBD

	Use of results
	TBD


	GOAL 10
	

	
	ASSESSMENT PLAN AY 2009

	Goal/ expected
	Successfully pursue their career objectives in advanced education in professional and/or graduate schools, in a scientific career in government or industry, in a teaching career in the school systems, or in a related career following graduation.

	Assessment procedures/ outcomes
	Overarching Procedures:  Alumni will be surveyed and asked whether they were adequately prepared for their careers and whether they were provided with an adequate understanding of their career options.

Method:  Survey will be developed in collaboration with Alumni Affairs to be distributed to alumni. 

Goal:  TBD. 

	
	ASSESSMENT REPORT AY 2010

	Assessment results
	TBD

	Use of results
	TBD


Table 1. Data for ACS National averages on comprehensive examinations and Siena course performance for AY 2008-2009.

	Course Number
	120
	220
	310
	320
	340

	# Biochemistry & Chemistry Students
	27
	22
	
	8
	7

	ACS National Mean
	39.13
	39.48
	26.40
	29.19
	28.38

	ACS Standard Dev.
	11.43
	12.16
	6.98
	7.83
	8.10

	Course Average
	44.30
	39.32
	
	24.75
	25.86

	# Students at or above National Mean
	20
	12
	
	4
	5


Table 2. Data for ACS National averages on comprehensive examinations and Siena course performance for AY 2009-2010.

	Course Number
	120
	220
	310
	320
	340

	# Biochemistry & Chemistry Students
	20
	28
	22
	14
	13

	ACS National Mean
	39.44
	39.48
	26.40
	29.19
	34*

	ACS Standard Dev.
	11.43
	12.16
	6.98
	7.83
	---

	Course Average
	44.62
	39.13
	27.20
	31.79
	32.2

	# Students at or above National Mean
	14
	15
	16
	11
	4


*Examination has not been normalized by the ACS Examinations Institute.
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