University of Denver
Assessment Report Summary Template
September 2007

Department or Program Name Chemistry and Biochemistry  (from faculty members Julanna Gilbert, Keith Miller, Ron Nohr) Please summarize the specified elements of your assessment process in the table below.  This summary should not exceed 2-3 pages.  Please include additional narrative separate from the summary table.  Please also attach all relevant documents.  

	I. Broad program learning goals

	Broad Learning Goals for the Department of Chemistry & Biochemistry:  By providing a superior learning environment we will graduate students who have the ability to apply factual and theoretical knowledge of chemistry to solve problems; who have exceptional laboratory skills and effective communication skills; and who have the ability to articulate the importance of chemistry in addressing the needs of society.
It is our goal that our students, upon graduation, will be exceptionally well-prepared to begin employment as chemists or biochemists, or to enter a graduate program.
	Notes or comments


	II. Learning outcomes

	At the completion of their undergraduate programs, chemistry & biochemistry majors will:

1. have a general knowledge of the basic areas of chemistry
2. be able to apply factual and theoretical knowledge of chemistry to problem solving
3. be able to work effectively and safely in the laboratory
4. be able to use instruments and computers to gather/analyze chemical information
5. be able to communicate effectively both orally and in writing about the discipline of chemistry
6. be able to use modern methods to retrieve and interpret chemical data/information
7. be able to work cooperatively as a member of a group to solve problems
8. be able to articulate the importance of chemistry in addressing the needs of society
	Notes or comments


	III. Assessment procedures and methodology

	All faculty members who teach undergraduate chemistry courses submitted learning outcomes for their courses. These were all posted on the departmental portfolio and show an alignment with the overall learning outcomes listed above.  The following procedures to assess the overall outcomes were approved or are under discussion by the faculty.  

1.  General knowledge – Chemistry/biochemistry course GPA.
2.  Problem solving – three assessment tests on DUPC.
i) administer at the beginning of the Analysis of Equilibrium Systems course – covers problem solving skills in General Chemistry, and Organic Chemistry I, II, & III.
ii) administer at the end of the Biochemistry course sequence for biochemistry majors or at the end of the Physical Chemistry I & II for chemistry majors – covers problem solving skills from these courses. 

iii) administer when students have completed Physical Chemistry I, Analysis of Equilibrium Systems, Chemistry of the Elements, and Instrumental Analysis. DUPC will send an email to each student upon completion of these courses and student will take the assessment test on line.
3, 4, 7.  Lab, instrumental, and computer skills, effective group member. – lab instructors/GTA’s will complete the assessment rubric for majors at the end of the following lab courses:  
CHEM 2041: Analysis of Equilibrium Systems Lab (Winter 2008)

CHEM 3210: Instrumental Analysis Lab (Spring 2008)

CHEM 1240: General Chemistry Lab (Fall 2008)

5.  Communication skills – instructor for Chemistry Frontiers course will complete the oral presentation assessment rubric for the students in this course (which culminates in a presentation of the course group project).   
6.  Retrieve & interpret chemical data/information – assessment procedure not defined yet.

8.  Articulate importance of chemistry to society
	Notes or comments
The Chem/Biochem dept assessment committee is proposing to the faculty that  students will sign up for a no-credit course required for graduation for which they will need to complete the three assessment tests for learning outcome 2,  and the pre- and post-essay for learning outcome 8. Students will take the assessment texts through DUPC, and will upload the pre- and post-essays into DUPC. 


	IV. Rubrics/sets of criteria/instruments for all outcomes

	1. General knowledge – Chemistry/biochemistry course GPA.

i) 3.4-4.0 exceeds expectations

ii) 2.7-3.3 meets expectations

iii) <2.7 doesn’t meet expectations

2. Problem solving – three assessment tests on DUPC (Appendix A: Test 1)(A)
3, 4, & 7.  Lab, instrumental, computer skills (Appendix B: Laboratory Skills Assessment Rubric), effective group member (B) 

5.  Communication skills(C)
6.  Retrieve & interpret chemical data/information – assessment instrument undefined.
8.  Articulate importance of chemistry to society (D)

	Notes or comments
(A) For #2, the first test has been used for two years – see Appendix A.  The second two tests are being developed this year and will be uploaded to DUPC.

(B) For #3 & 4 an assessment instrument has been developed that looks at lab skills - see Appendix B.  The assessment committee will be adding to the rubric for #3 & 4 to assess outcome #7(effective group member).
(C) A draft of an oral presentation assessment tool from Sheila Summers Thompson  is attached as Appendix D. Our plan is to modify it for use in the chemistry dept.  Two chemistry faculty members are working with the Writing Center to develop a writing rubric.
(D) Dept assessment committee proposal: students will write a short essay on this topic as a part of their first lab meeting in their first DU chemistry course and again at the completion of their chemistry courses. A rubric is being created for analysis of these essays.

	V. Data summary

	For your department or program
1. General knowledge – average Chemistry/biochemistry course GPA.

a) 20 sophomores:  3.38 
b) 24 juniors:  3.64
c) 17 seniors:  3.70
Based on the criteria established by the faculty, on the average, all of our students are exceeding our expectations.
2.  Problem solving - Assessment test #1 (General Chemistry & Organic Chemistry) was administered for the first time in Spring 2006, and then again in Spring 2007.  The combined results are shown in Appendix C.  It is interesting to note that in all four sections of the test, the average percentage of students with correct answers increased. 
	Notes or comments


	VI. Use of results

	For your department or program
We are hoping to have a faculty meeting in January devoted to a discussion of the data that we have so far.  We will consider the GPA data as well as look at the results of assessment test #1 for which we have two years worth of data.  Questions to be discussed include:  
a) do we agree that all of our students exceed expectations in the area general knowledge as measured by the chemistry/biochemistry course GPA’s

b) are the questions on assessment test #1 well aligned with the course outcomes for general chemistry and organic chemistry, does the order of the questions affect the results, do students take the test seriously and if not, will making it part of a graduation requirement help.  
This discussion will inform us as we prepare the other two assessment tests and move forward with analysis of other results.
	Notes or comments

	VII. FOR UNDERGRADUATE UNITS ONLY: Include map of program outcomes onto overall Undergraduate Outcomes
Undergraduate Student Outcomes

Dept of Chemistry/Biochemistry Student Outcomes

Epistemology and Inquiry

2,3
Quantitative reasoning

2,6,7
Communication

5,8
Intellectual Engagement and Reflection

Engagement with Human Diversity

Community Engagement

Disciplinary Knowledge and Practice

1,3,4



Appendix A:  Chemistry Assessment Questions (CHEM 1010, 2451, 2452, 2453)
1.
Which pair of elements has the least similar chemical properties?


(a)  Mn (Z = 25) and Fe (Z = 26)

(b)  Mg (Z = 12) and Ca (Z = 20)

(c)   C (Z = 6) and N (Z = 7) 

  
(d)  U (Z = 92) and Np (Z = 93)

The Lewis structure of PCl5 is shown below. 
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Correct answer: c  42.1%
2. The molecular shape of PCl5 is


(a)  tetrahedral

(b) trigonal bipyramidal

(c)  octahedral

(d)  seesaw

Correct answer:  b  89.5%
3.
What kind of hybrid orbitals does the phoshorus have in PCl5?

(a)  sp2
(b)  sp3
(c) sp3d

(d) sp3d2
Correct answer:  c  73.7%
4.
The following question relates to the reaction shown below:

Pb(NO3)2(aq)  +  2 NaCl(aq)  (   PbCl2(s)  +  2 NaNO3(aq)

0.500 moles of NaCl are added to an excess of Pb(NO3)2. How many grams of PbCl2 are produced?  

(a) 34.8 g

(b) 69.5 g

(c) 139 g

(d) 278 g

Correct answer:  b  78.9%

5.
Which statement about a carbon atom is false?
(a) The full electron configuration of C is 1s22s22p2.

(b) The valence electrons in C are 2s22p2.

(c) Carbon can form molecules that have a linear, trigonal planar, or octahedral molecular shape about the C.

(d) The carbon atom can form compounds in which it has sp, sp2, or sp3 hybrid orbitals.

Correct answer:  c  84.2%
6.
Which is the highest occupied molecular orbital for propene?
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a) σ

b) σ* 

c) π

d) π*
Correct answer:  c  63.2%
7.
Which is not a good resonance structure for nitrobenzene?
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Correct answer:  d 57.9%
8.
Which of the following statements about phenol and ethanol is true?
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a) 
Phenol is a stronger acid than ethanol because the conjugate base 


of phenol is stabilized by resonance.


b)
Phenol is a weaker acid than ethanol because the conjugate base 


of phenol is stabilized by resonance.


c)
Ethanol is a stronger acid than phenol because it has no resonance 

            stabilization.


d)
Ethanol is a stronger acid than phenol because of an inductive 


              effect. 

Correct answer:  b 63.2%
9.
Which is the correct systematic name for this compound?

[image: image5.emf]O
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a) 1,4-dimethyl-1-hexanol

b) 5-methyl-2-heptanol


c) 3-methyl-6-heptanol

d) 5-ethyl-2-hexanol

Correct answer:  b 52.6%
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10.
Which statement about this compound is true?

a) 
The ring-flip conformation is more stable because the methyl 


             groups are equatorial.


b)
The conformation shown is more stable because the methyl 



groups are equatorial.


c)
The methyl groups are cis.


d)
The methyl groups are trans.


e)
a and d


f)
b and d


g)
b and c

Correct answer:  f 52.6%
11.
Which stereoisomer of 2,3-dihydroxybutane is not chiral?
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d) all are chiral


e) all are not chiral

Correct answer: c 42.1%

12.
Which is the product of this reaction?
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d) a and b

Correct answer:  b 36.8%
13.
Which compound has the fastest rate of a SN1 reaction via a carbocation?
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Correct answer:  d 63.2%

14.
Which is the best way to prepare isopropyl propyl ether?
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Correct answer:  a 21.0%
15.
Which is the product of this reaction?

[image: image13.emf]+
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d) a and b

e) b and c

d) a, b and c

Correct answer:  e  57.9%

16.
Which is a step in the mechanism for this reaction?
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Correct answer:  d  42.1%

17.
Which is the structure of the compound with the formula C5H10O and the 
following spectral data?


IR: 1716 cm-1

1H-NMR: 2.6 δ, septet, 1H; 2.1 δ, singlet, 3H; 1.1 δ, doublet, 6H
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Correct answer:  d  36.8%
18.
Which is a major product of this reaction?
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Correct answer:   d  47.4%

19.
Which is an important intermediate in the electrophilic aromatic nitration of
benzene with nitric acid and sulfuric acid?
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Correct answer:  d  36.8%
20.
Which synthesis will produce the following alcohol?
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Correct answer:  e  15.8%

21.
Which is the product of this reaction?
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Correct answer:  a  16.7%

22.
Which is not an important intermediate in this reaction?

[image: image21.emf]O


2)


1)


L


D


A


C


H


3


I


O


O


O


O


H


a)


b)


c)


d)




O

2)

1)

LDA

CH

3

I

O

O O

OH

a)

b)

c)

d)


Correct answer:  a  16.7%
23.
Which is the product of this reaction?  [image: image22.emf]C
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Correct answer:  a  33.3%
24.
Which is the product of the aldol condensation of propanal?  [image: image23.emf]C
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Correct answer:  c  22.2%
25. Which is not an important intermediate in this reaction?
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 Correct answer:  d  33.3%
Appendix B: Department of Chemistry and Biochemistry Laboratory Skills Assessment Rubric (Learning Goals 3 and 4)*

Student: ________________________
Course: ___________________ 

Quarter/Year: _________________

GTA: _____________________

PART A.
Skill Level Indicator Definitions
(N)
Novice: Follows written protocols, performs under the explicit guidance of the instructor.
(I)
Intermediate: Follows written protocols, performs with minimal guidance.
(A)
Advanced: Interprets protocols and modifies to new conditions; designs protocols for others.
(NE)
No expectation in this area

Chemical Handling and Manipulation
_____ Dispense chemicals appropriately
_____ Work in non-traditional environments (e.g. inert atmosphere)
_____ Dispose of chemical waste
Mechanical Skills
_____ Assemble equipment and glassware
_____ Perform accurate quantitative measurements

Plan and Execute Experiments
_____ Use laboratory manual
_____ Use literature sources

Safety Awareness
_____ Understand safety policies
_____ Use appropriate safety equipment (i.e. goggles, gloves, hoods, eye wash)
_____ Access and interpret MSDS sheets
Student: ________________________
Course: ___________________ Semester/Year: _________________

GTA: _____________________

PART B.
Students should be able to calibrate instruments, use them for the proper applications, verify results by independent techniques, and demonstrate the use of instruments to novices.

Skill Level Indicator Definitions

(N)
Novice; student can only operate by following explicitly written instructions.
(I)
Intermediate; student can extrapolate from instructions, improving procedure or output.
(A)
Advanced; student can work without instructions, devise a new application, repair the equipment, or teach someone else to use the instrument properly.
(NE)
No expectation in this area
	Instrument
	Skill Level Rating
	Comments

	Balance
	
	

	pH Meter
	
	

	AA
	
	

	FT-IR
	
	

	FT-NMR
	
	

	UV-Visible 
	
	

	Melting point apparatus
	
	

	HPLC
	
	

	GC
	
	

	GC-MS
	
	


	Computer Skills
	Skill Level Rating
	Comments

	Data Analysis
	
	

	Data Collection
	
	

	Graphics
	
	


*Draft assessment rubric for Winter 2005.  Adapted from the Department of Chemistry, University of Wisconsin, Oshkosh
Appendix C:  2006 & 2007 Assessment Test #1 (General Chemistry & Organic Chemistry) Results
	Test section and question number
	2007

% of students with correct answer (total # of students = 12)
	2007

average % of students with correct answers per test section
	2006

% of students with correct answer(total # of students = 18)
	2006

average % of students with correct answers per test section 

	General Chem

	1
	33.3
	73.3
	38.9
	72.2



	2
	91.7
	
	88.9
	

	3
	91.7
	
	72.2
	

	4
	83.3
	
	77.8
	

	5
	66.7
	
	83.3
	

	Organic Chem I

	6
	50.0
	59.4
	61.1
	52.1

	7
	75.0
	
	61.1
	

	8
	75.0
	
	61.1
	

	9
	75.0
	
	50.0
	

	10
	50.0
	
	50.0
	

	11
	58.3
	
	38.9
	

	12
	50.0
	
	33.3
	

	13
	41.7
	
	61.1
	

	Organic Chem II

	14
	25.0
	38.9
	16.7
	38.0

	15
	75.0
	
	55.6
	

	16
	41.7
	
	38.9
	

	17
	25.0
	
	33.3
	

	18
	41.7
	
	44.4
	

	19
	25.0
	
	38.9
	

	Organic Chem III

	20
	8.3
	23.6
	16.8
	20.4

	21
	8.3
	
	11.7
	

	22
	25.0
	
	11.8
	

	23
	16.7
	
	35.3
	

	24
	50.0
	
	17.6
	

	25
	33.3
	
	29.4
	


Appendix D:
Rubric for Assessing Oral Presentations
I.
[Structure]  Introduction is well constructed:  Attention getting; Develops rapport/commonality; Previews what is to come;  Transitions to body of the speech

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable

II.
[Structure]  Organization is coherent and effective:  Suitable to the topic; Suitable to the audience; Effective transitions; Internal summaries where needed

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable

III.
[Structure]  Conclusion provides a sense of completion: Effective method (summary, plea, etc.); Provides clear understanding of speaker’s intent; Sense of completion in content and delivery; Includes Q & A, if appropriate

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable 
IV.
[Content] Topic has a specific purpose that is appropriate:  Appropriate to the assignment; Given the assignment, appropriate for occasion, audience, time allotted; Apparent use of audience analysis (engages the audience); Invites audience participation, when appropriate (this includes rhetorical 

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable

V.
[Content]  Language includes correct vocabulary and grammar:  Fits topic and audience; Lack of jargon or undefined terms; Correct grammar; Correct usage

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable

VI.
[Content]  Ideas are supported and illustrated appropriately:  Indicates adequate research; Includes external sources where needed; Increases credibility of speaker; Uses speech aids when needed (visual, audio, tactile, etc.)

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable

VII.
[Delivery]  Speaking style is conversational:  Use of shorter sentences; Repetition where needed; Flexible and adjusted to audience; Has a conversational tone

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable
VII.
[Delivery]  Vocal delivery is fluent and varied:  Vocal pacing/speed is appropriate to content and audience; Volume is adjusted to audibility needs of the audience; Pronunciation/enunciation is clear and correct; Absence of disfluencies (ums, uhs)

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable

VIII.
[Delivery]  Nonvocal delivery is supportive of the content:  Appearance is appropriate; Eye contact is sustained; Natural posture, movement, gestures; Comfortable use of notes

4.
Excellent:  all criteria are met and executed in an excellent manner

3.
Good:  all criteria are met and executed in an acceptable way, but some criteria could be improved in a few important ways

2.
Needs Improvement:  some criteria are not met and/or not sufficiently executed

1.
Inadequate:  Some criteria are not met and some criteria are not executed in an effective manner

0.
Not Applicable
