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Section I: Chemistry and Biochemistry Degree Programs



SDSU Department of Chemistry and Biochemistry

College of Sciences

Office: GMCS 209

Telephone: 619-594-5595

Fax: 619-594-4634

Email: cheminfo@sciences.sdsu.edu
http://www.sci.sdsu.edu/chemistry

Accredited by the American Chemical Society

Faculty

Emeritus: Abbott, Bennett, Chatfield, Cobble, Dahms, Grubbs, Jensen, Jones, Joseph, Landis, Lebherz, Malik,
Mathewson, Metzger, O’Neal, Richardson, Ring, Roeder, Stewart, Stumph, Walba, Woodson

Chair: Tong

Professors: Carrano, Cooksy, Grotjahn, Huxford, Tong
Associate Professors: Bergdahl, Cole, Harrison, Love, Pullman, Smith, van der Geer
Assistant Professors: Gustafson, Holland, Purse

Degrees Offered by the Department of Chemistry and Biochemistry at SDSU

Doctor of Philosophy degree in chemistry.

Master of Arts degree in chemistry.

Master of Science degree in chemistry.

Major in chemical physics with the B.S. degree in applied arts and sciences.

Major in chemistry with the B.S. degree in applied arts and sciences with the Certificate of the American
Chemical Society.

Major in chemistry with the B.S. degree in applied arts and sciences with emphasis in biochemistry.

Major in chemistry with the B.A. degree in liberal arts and sciences, with or without the Certificate of the
American Chemical Society.

Teaching major in chemistry for the single subject teaching credential in science.

Minor in chemistry.

Degrees Offered at SDSU-Georgia

We will offer the following two most popular B.S. degrees in Tbilisi:

Major in chemistry with the B.S. degree in applied arts and sciences with the Certificate of the American
Chemical Society.

Major in chemistry with the B.S. degree in applied arts and sciences with emphasis in biochemistry.



The Chemistry Major

Through the study of chemistry, students can better understand their environment and develop new materials
that provide for a higher quality of life. Chemists are involved in a wide range of careers in research,
development and the production of new goods. Basic chemical research provides society with discoveries of
new substances and the means to predict their chemical and physical properties. In developmental chemistry,
professionals find ways to put them to use. There are careers in methods of production to provide these
materials to society in a cost-effective way. In each of these areas, there are subspecialties in analytical,
biochemical, inorganic, organic, and physical chemistry.

The Department of Chemistry and Biochemistry offers five degree programs leading to the Bachelor of Arts
degree, the Bachelor of Science degree, the Master of Arts degree, the Master of Science degree, and the Doctor
of Philosophy degree.

There are several options available in the undergraduate program for those wishing either a major or a minor in
chemistry. A chemistry major with the Bachelor of Science degree and certificate of the American Chemical
Society is designed to qualify students for many types of positions as chemists and for admission to graduate
study.

The chemistry major with the Bachelor of Arts degree and certificate of the American Chemical Society is
specifically designed to prepare students for careers and graduate work requiring a strong chemistry
background. With an appropriate choice of electives, graduates can meet the requirements for admission to
medical, dental and pharmaceutical schools. A minor in biology is recommended. The use of chemistry
electives allows a student to focus on a particular area in chemistry such as analytical chemistry, biochemistry,
chemical physics, inorganic chemistry, organic chemistry or physical chemistry.

Impacted Program

The chemistry major is an impacted program. To be admitted to the chemistry major, students must meet the
following criteria:

a. Complete preparation for the major;
b. Complete a minimum of 60 transferable semester units;
c. Have a minimum cumulative GPA of 2.0.

To complete the major, students must fulfill the degree requirements for the major described in the catalog in
effect at the time they are accepted into the premajor at SDSU (assuming continuous enrollment).

Major Academic Plans (MAPs)

Students can visit http://www.sdsu.edu/mymap for the recommended courses needed to fulfill major
requirements. The MAPs website helps students to navigate the course requirements for their majors and to
identify which General Education course will also fulfill a major preparation course requirement. Refer to the
SDSU General Catalog for a complete description of requirements and credit limitations. The following pages
list some examples of MAPs.



SDSU Major Academic Plan (MAP)

Major: 772601 - CHEMISTRY - BS
Catalog Year: 2014 Last Modified on June 19, 2014 at 14:56:27
First Year
FALL SEMESTER SPRING SEMESTER
Description Course Units Description Course Units
GE Composition 3 GE Intermediate Composition 3
GE Math/Major Prep MATH 150 4 GE Oral Communication 3
GE Physical Science/Lab/Major Prep CHEM 200 5 Major Prep MATH 151 4
GE Humanities 3 Major Prep CHEM 201 5
Total Units: 15 Total Units: 15
Cumulative Total: 15 Cumulative Total: 30
Second Year
FALL SEMESTER SPRING SEMESTER
Description Course Units Description Course Units
GE Humanities 3 Take the Writing Placement Assessment
GE Social and Behavioral Science 3 aka WPA
Major Prep MATH 252 4 GE Life Science 3
Major Prep PHYS 195 3 Major Prep PHYS 196 3
Major Prep PHYS 195L 1 Major Prep PHYS 196L 1
Elective 1 Major Prep CHEM 232 3
Total Units: 15 Major Prep CHEM 232L 1
Cumulative Total: 45  Major Prep CHEM 251 5
Total Units: 16
Cumulative Total: 61
Third Year
FALL SEMESTER SPRING SEMESTER
Description Course Units Description Course Units
Your WPA score could require you to take GE Social and Behavioral Science 3
either RWS 280 or 281 and an approved GE Humanities 3
Upper Division Writing course Major CHEM 410B 3
GE Humanities 3 Major CHEM 417 >
Major CHEM 410A 4 Major Elective 3
Major CHEM 432 3 Total Units: 14
Major CHEM 4321 1 Cumulative Total: 90
Major CHEM 560 3
Elective 1
Total Units: 15
Cumulative Total: 76
Fourth Year
FALL SEMESTER SPRING SEMESTER
Description Course Units Description Course Units
American Institutions 3 GE Explorations: Upper Division 3
GE Explorations 2 American Institutions*
Major CHEM 457 2 GE Exploratior s 3
Major CHEM 520A 3 Major CHEM 520B 3
Major CHEM 550 2 Major CHEM 427 1
Major CHEM 498 1 Major Electives 5
Elective 1 Total Units: 15
Total Units: 15 Cumulative 1 otal: 120
Cumulative Total: 105 *Students with lower division American Institutions coursework

must substitute a third GE Explorations course. (see catalog for
additional information)



SDSU Major Academic Plan (MAP)

Major: 772609 - CHEMISTRY - BIOCHEMISTRY - BS

Catalog Year: 2014 Last Modified on June 19, 2014 at 14:56:11
First Year

FALL SEMESTER SPRING SEMESTER

Description Course Units Description Course Units

GE Composition 3 GE Intermediate Composition 3

GE Math/Major Prep MATH 150 4 GE Oral Communication 3

GE Physical Science/Lab/Major Prep CHEM 200 5 Major Prep MATH 151 4

GE Humanities 3 Major Prep CHEM 201 5

Total Units: 15 Total Units: 15

Cumulative Total: 15 Cumulative Total: 30

Second Year

FALL SEMESTER SPRING SEMESTER
Description Course Units Description Course Units
GE Life Science/Major Prep BIOL 204 3 Take the Writing Placement Assessment
And BIOL 204L 1 aka WPA
GE Social and Behavioral Science 3 GE Humanities 3
Major Prep MATH 252 4 Major Prep PHYS 196 3
Major Prep PHYS 195 3 Major Prep PHYS 196L 1
Major Prep PHYS 195L 1 Major Prep CHEM 232 3
Total Units: 15 Major Prep CHEM 232L 1
Cumulative Total: 45  Major Prep CHEM 251 5
Total Units: 16
Cumulative Total: 61
Third Year
FALL SEMESTER SPRING SEMESTER
Description Course Units Description Course Units
Your WPA score could require you to take GE Humanities 3
either RWS 280 or 281 and an approved GE Social and Behavioral Science 3
Upper Division Writing course Major CHEM 410B 3
GE Humanities 3 Major CHEM 562 >
Major CHEM 410A 4 or CHEM 563
Major CHEM 432 3 or CHEM 564
Major CHEM 432L 1 Major CHEM 567
Major CHEM 560 3 Elective 1
Elective 1 Total Units: 15
Total Units: 15 Cumulative Total: 91
Cumulative Total: 76
Fourth Year
FALL SEMESTER SPRING SEMESTER
Description Course Units Description Course Units
American Institutions 3 GE Explorations: Upper Division 3
GE Explorations 2 American Institutions*
Major CHEM 457 2 GE Explorati ns 3
Major CHEM 550 2 Major CHEM 498 1
Major CHEM 562 2 Major Electives 7
or CHEM 563 Total Units: 14
Or CHEM 564 Cumulative Total: 120
Major Electives 3 *Students with lower division American Institutions coursework
Total Units: 15 must substitute a third GE Explorations course. (see catalog for

additional information)
Cumulative Total: 106



Chemistry Degrees for SDSU-Georgia in Thilisi

1. B.S. Degree in Applied Arts and Sciences and Certificate of the American Chemical Society
(Major Code: 19051) (SIMS Code: 772601)

All candidates for a degree in applied arts and sciences must complete the graduation requirements listed in the
section of this catalog on “Graduation Requirements.”
A minor is not required with this major.

Preparation for the Major. Chemistry 200, 201, 232, 232L, 251; Mathematics 150, 151, 252; and Physics 195,
195L, 196, 196L. (39 units) Recommended: Physics 197 and 197L.

Graduation Writing Assessment Requirement. Passing the Writing Placement Assessment with a score of 10
or completing one of the approved upper division writing courses (W) with a grade of C (2.0) or better. See
“Graduation Requirements” section for a complete listing of requirements.

Major. A minimum of 36 upper division units to include Chemistry 410A, 410B, 417, 427, 432, 432L, 457,
520A-520B, 550, 560, one unit of 498, and eight units of upper division electives in chemistry. Six of the eight
units may be in related subjects with the approval of the department.

2. B.S. Degree in Applied Arts and Sciences with Emphasis in Biochemistry
(SIMS Code: 772609)

Preparation for the Major. Chemistry 200, 201, 232, 232L, 251; Biology 204, 204L; Mathematics 150, 151,
252; Physics 195, 195L, 196, 196L. (43 units) Recommended: Physics 197 and 197L.

Graduation Writing Assessment Requirement. Passing the Writing Placement Assessment with a score of 10
or completing one of the approved upper division writing courses (W) with a grade of C (2.0) or better. See
“Graduation Requirements” section for a complete listing of requirements.

Major. A minimum of 36 upper division units to include Chemistry 410A, 410B, 432,432L, 457,550, 560, 567; four
units selected from Chemistry 562, 563, 564; one unit of Chemistry 498; and the remaining units selected from
Chemistry 496,497, 498, and any 500-level chemistry course; Biology 350, 352, 485, 549, 570, 590. The addition of
Chemistry 417,427, and 520A qualifies this program for ACS certification.



Section II: Undergraduate Course Descriptions



Description of Chemistry/Biochemistry Courses

Refer to Courses and Curricula and University Policies sections of this catalog for explanation of the course
numbering system, unit or credit hour, prerequisites, and related information.

LOWER DIVISION COURSES

CHEM 100

Introduction to General Chemistry with Laboratory (4) [GE]

Three lectures and three hours of laboratory.

Elementary principles of chemistry used to illustrate nature and development of modern scientific thought. Not
open to students with credit in Chemistry 105 or 200.

CHEM 102

Introduction to General, Organic, and Biological Chemistry (5) [GE]

Four lectures and three hours of laboratory.

Prerequisite: High school chemistry or Chemistry 100.

Concepts of general, organic, and biological chemistry necessary to understanding human biochemistry and
pharmacology, including chemical bonding, stereochemistry, acidity, thermodynamics, carbohydrates, lipids,
enzymes, proteins, and nucleic acids. Open only to students applying for entrance to the nursing major.

CHEM 130

Elementary Organic Chemistry (3)

Prerequisite: Chemistry 100 or 200.

Introduction to compounds of carbon including both aliphatic and aromatic substances. Not open to students
with credit in Chemistry 231 or 232.

CHEM 160

Introductory Biochemistry (3)

Prerequisite: Chemistry 130.

Fundamental principles of the chemistry of life. This course is intended primarily for majors in nutrition and
related fields. Not applicable for admission to the School of Nursing.

CHEM 200

General Chemistry (5)

Three lectures, one hour of discussion, and three hours of laboratory.

Prerequisites: Knowledge of introductory chemistry as demonstrated by completion of Chemistry 100 with a
grade of C or better; or satisfaction of the Entry-Level Mathematics requirement and qualification on the
Chemistry Department Placement Examination.

General principles of chemistry with emphasis on inorganic materials.

CHEM 201

General Chemistry (5)

Three lectures, one hour of discussion, and three hours of laboratory.

Prerequisite: Chemistry 200 or 202 with a grade of C or better.

Continuation of Chemistry 200. General principles of chemistry with emphasis on fundamentals of chemical
reactions.



CHEM 202

General Chemistry for Engineers (4)

Three lectures and three hours of laboratory.

Prerequisite: Knowledge of introductory chemistry as demonstrated by completion of Chemistry 100 with a
grade of C or better; or satisfaction of the Entry-Level Mathematics requirement and qualification on the
Chemistry Department Placement Examination.

General principles of chemistry with emphasis on inorganic and physical chemistry and chemistry basics for
engineers. Not open to students with credit in Chemistry 200. Restricted to chemical physics and engineering
majors.

CHEM 232

Organic Chemistry (3)

Prerequisites: Chemistry 201 with a grade of C or better and credit or concurrent registration in Chemistry
232L.

Properties and synthesis of organic compounds including reaction mechanisms. Same course as lecture portion
of Chemistry 231. Not open to students with credit in Chemistry 231.

CHEM 232L

Organic Chemistry Laboratory (1)

Three hours of laboratory.

Prerequisites: Chemistry 201 with a grade of C or better and credit or concurrent registration in Chemistry 232.
Properties and synthesis of organic compounds including methods of separation and purification techniques.
Same course as laboratory portion of Chemistry 231. Not open to students with credit in Chemistry 231.

CHEM 251

Analytical Chemistry (5)

Three lectures and six hours of laboratory.

Prerequisites: Chemistry 201 and credit or concurrent registration in Mathematics 122 or 150.

Introduction to the theory and practice of analytical chemistry including gravimetric, volumetric, and
instrumental methods.

CHEM 296

Experimental Topics (1-4)

Selected topics. May be repeated with new content. See Class Schedule for specific content. Limit of nine units
of any combination of 296, 496, 596 courses applicable to a bachelor’s degree.

CHEM 299

Special Study (1-4)

Prerequisite: Consent of instructor.
Individual study. Maximum credit six units.

UPPER DIVISION COURSES
(Intended for Undergraduates)

CHEM 300
Forensic Science (3) [GE]



Prerequisite: Chemistry 100 or completion of General Education requirement in Foundations of Learning ILA.
Natural Sciences and Quantitative Reasoning.

Techniques and case studies of mysteries solved by molecular analysis: chemical and DNA analysis of crime
scenes, biochemical explanations of mysterious deaths and accidents, molecular hallmarks of forgery, chemical
methods in crime deterrence, chemical causes of fires and structure failure. Not applicable to chemistry majors.

CHEM 308

Chemistry as a Unifying Science (3) [GE]

Prerequisite: Completion of the General Education requirement in Foundations II.A., Natural Sciences and
Quantitative Reasoning.

Atomic-molecular theory of matter; use of concepts of chemistry to explain observable phenomena in everyday
life, including physical properties and chemical changes; connections between chemistry and biology, earth
science, and physical science. Open only to liberal studies majors. Not applicable to chemistry majors.

CHEM 365

Biochemistry, Cell and Molecular Biology I (3)

Prerequisites: Biology 203, 203L and Chemistry 232, 232L.

Basic concepts of modern integrated biochemistry, cell and molecular biology. Not open to students with credit
in Chemistry 560. Applicable to chemistry major or minor only with approval from department.

CHEM 410A

Physical Chemistry (4)

Three lectures and three hours of laboratory.

Prerequisites: Chemistry 232, 2321, 251; Mathematics 252 (Mathematics 150, 151; 252 or Physics 195, 195L,
196, 196L for chemistry teaching major); Physics 195, 195L and 196, 196L. Recommended: Physics 197 and
197L.

Theoretical principles of chemistry with emphasis on mathematical relations. Theory and practice in acquisition
and statistical analysis of physical measurements on chemical systems.

CHEM 410B

Physical Chemistry (3)

Three lectures.

Prerequisites: Chemistry 232, 2321, 251, 410A.

Theoretical principles of chemistry with emphasis on mathematical relations. Theory and practice in acquisition
and statistical analysis of physical measurements on chemical systems.

CHEM 417

Advanced Physical Chemistry Laboratory (2)

Six hours of laboratory.

Prerequisites: Chemistry 251, 410A, and credit or concurrent registration in Chemistry 410B.

Experimental physical chemistry. Emphasis on interpretation and statistical evaluation of instrument-derived
results, record keeping, report writing, and individual initiative in observing results.

CHEM 427

Inorganic Chemistry Laboratory (1)

Three hours of laboratory.

Prerequisite: Credit or concurrent registration in Chemistry 520A.



Laboratory course designed to introduce students to techniques used in synthesis, characterization, and
manipulation of inorganic compounds and materials.

CHEM 432

Organic Chemistry (3)

Prerequisites: Chemistry 232 with a grade of C or better and credit or concurrent registration in Chemistry
432L.

Continuation of Chemistry 232. Same course as lecture portion of Chemistry 431. Not open to students with
credit in Chemistry 431.

CHEM 432L

Organic Chemistry Laboratory (1)

Three hours of laboratory.

Prerequisites: Chemistry 232L with a grade of C or better and credit or concurrent registration in Chemistry
432.

Continuation of Chemistry 232L. Same course as laboratory portion of Chemistry 431. Not open to students with
credit in Chemistry 431.

CHEM 457

Instrumental Methods of Chemical Analysis Laboratory (2)

Six hours of laboratory.

Prerequisites: Chemistry 251, 432, 4321, and credit or concurrent registration in Chemistry 410B; concurrent
registration in Chemistry 550.

Application of instrumental methods of chemical separations and analysis frequently used in all disciplines of
chemistry.

CHEM 496

Selected Topics in Chemistry (1-4)

Prerequisite: Consent of instructor.

Selected topics in modern chemistry. May be repeated with new content. See Class Schedule for specific
content. Limit of nine units of any combination of 296, 496, 596 courses applicable to a bachelor’s degree.
Maximum credit six units.

CHEM 497

Undergraduate Research (1-3) Ct/NC

Prerequisites: Chemistry 232, 232L, 251.

Individual laboratory investigation. Maximum credit six units applicable to all chemistry major and minor
degrees.

CHEM 498

Senior Project (1-3)

Prerequisite: Three one-year courses in chemistry.

Individual literature and/or laboratory investigation and report on a problem. Maximum credit three units.

CHEM 499

Special Study (1-4)

Prerequisite: Consent of instructor.
Individual study. Maximum credit six units.



UPPER DIVISION COURSES
(Also Acceptable for Advanced Degrees)

CHEM 510

Advanced Physical Chemistry (3)

Prerequisite: Chemistry 410B.

Problems in chemical thermodynamics, statistical mechanics, chemical kinetics, quantum chemistry and
molecular structure and spectroscopy, with applications.

CHEM 520A-520B

Inorganic Chemistry (3-3)

Prerequisite: Chemistry 410A. Chemistry 520A is prerequisite to 520B.

Nature of chemical bond and an advanced systematic study of representative and transition elements and their
compounds.

CHEM 531

Synthetic Organic Chemistry (3)

Prerequisites: Chemistry 432, 432L.

Modern methods, strategies, and mechanisms in advanced organic synthesis. Retrosynthetic analysis of and
synthetic routes towards biologically important compounds.

CHEM 538

Polymer Science (3)

(Same course as Physics 538)

Prerequisites: Chemistry 200 or 202; and Chemistry 410B or Physics 360 or Mechanical Engineering 350.
Structure, synthesis, physical properties, and utilities of polymers.

CHEM 550

Instrumental Methods of Chemical Analysis (2)

Prerequisites: Chemistry 232, 2321, and credit or concurrent registration in Chemistry 410A; credit or
concurrent registration in Chemistry 457 for undergraduate students only. Chemistry majors in the teaching
credential program (BA in Applied Arts and Sciences) can replace Chemistry 457 with credit or concurrent
registration in Chemistry 417. Chemical Physics majors can replace Chemistry 457 with credit or concurrent
registration in Physics 311.

Theory and application of those instrumental methods of chemical separation and analysis most frequently used
in all disciplines of chemistry.

CHEM 560

General Biochemistry (3)

Prerequisites: Chemistry 232, 232L, and credit or concurrent registration in Chemistry 410A, 432, 432L.

The structure, function, metabolism, and thermodynamic relationships of chemical entities in living systems.
Not open to students with credit in Chemistry 365.

CHEM 562
Intermediary Metabolism (2)
Prerequisite: Chemistry 365 or 560.



Catabolic and biosynthetic pathways of carbohydrate, lipid, amino acid, and nucleotide metabolism; TCA cycle,
mitochondrial and chloroplast electron transport chains, ATP generation and their interactions and control. Not
open to students with credit in Chemistry 361.

CHEM 563

Nucleic Acid Function and Protein Synthesis (2)

Prerequisite: Chemistry 365 or 560.

DNA replication, RNA transcription, RNA processing, and protein translation, including chemical mechanisms
of synthesis and cellular mechanisms of regulating gene expression; genomics, recombinant DNA, and DNA
topology. Not open to students with credit in Chemistry 361.

CHEM 564

Receptor Biochemistry and Protein Modification (2)

Prerequisite: Chemistry 365 or 560.

Biochemical study of receptors, second messengers, and cellular proteins that participate in extracellular and
intracellular communication, with focus on protein structures, post -translational modifications, and
biochemical mechanisms that regulate receptors and effector enzymes.

CHEM 567

Biochemistry Laboratory (3)

One lecture and six hours of laboratory.

Prerequisite: Chemistry 560.

Theory and practice of procedures used in study of life at molecular level. Includes purification and
characterization of enzymes, isolation of cell components, and use of radioactive tracer techniques.

CHEM 571

Environmental Chemistry (3)

Prerequisites: Chemistry 232, 2321, 251; consent of instructor for all other majors.

Fundamentals of chemistry applied to environmental problems. Chemistry of ecosystems; analysis of natural
constituents and pollutants; sampling methods; transport of contaminants; regulations and public policy.

CHEM 596

Advanced Special Topics in Chemistry (1-3)

Prerequisite: Consent of instructor.

Advanced selected topics in modern chemistry. May be repeated with new content. See Class Schedule for
specific content. Limit of nine units of any combination of 296, 496, 596 courses applicable to a bachelor’s
degree. Maximum credit of six units of 596 applicable to a bachelor’s degree. Credit for 596 and 696 applicable
to a master’s degree with approval of the graduate adviser.



Undergraduate Student Research Opportunities

Undergraduate research plays an important role in all our degree programs. At least 1 unit of research is a
required component, but most of the students do substantially more either as Chem 497 (credit/no credit with no
report required, up to 6 units count towards degree) or Chem 498 (graded with required written report, up to 3
units count towards degree). All faculty members accept undergraduates in their group, and most have several
at a time, giving students a wide variety of different research opportunities, providing them with invaluable,
practical experience. The size and success of our undergraduate research program is indicated by the number of
undergraduate students giving presentations at conferences and symposiums: 24 (2008/9), 39 (2009/10), 55
(2010/11), 53 (2011/12) and 42 (2012/3). Note that these numbers are lower limits since a few faculty members
have not kept track of undergraduate presentations, and we were not able to obtain the exact numbers from a
few faculty members who have left SDSU. Over the same time period, chemistry faculty members have
published at least 34 papers that had undergraduate co-authors.

Student/Alumni Feedback

One area in which the department, and the university in general, needs to improve is in getting feedback from
students on our overall programs. On several occasions, we have given an exit interview/questionnaire to
graduating seniors and we hope to continue that on a regular basis so that we can track students and see what
they do after graduation. We also plan to use social media (e.g., LinkedIn) to stay in contact with our alumni
base. The following table was prepared for our ACS Reports based on faculty feedback for their own research
students and their immediate plans after graduation.

Plans After Graduation
Career Headcount Percent
Graduate school in chemical sciences | 40 22
Medical/other professional schools 42 23
Chem/Biotech Industry 53 29
Teaching 9 5
Non-Chemistry technical field 5 3
Military 6 3
Other employment 9
Unknown 21 11

Academic Advising

Undergraduate academic advising on all aspects of the chemistry program including curriculum, career
opportunities, and other issues relevant to student progress is carried out by Professor David Pullman, our
Undergraduate Advisor. The advisor is available during walk-in office hours and by appointment throughout
the week. The advisor also provides guidance on the chemistry program to non-majors who take chemistry
classes. Other responsibilities include giving presentations about our program at university-wide orientations
and recruitment events, overseeing articulation agreements with other California universities and community
colleges, and determining in individual student cases whether courses not covered by the articulation
agreements are suitable for transfer to SDSU.



Section III: Assessment and Student Learning Qutcomes



Assessment and Student Learning Qutcomes

In the past, the department has adopted a detailed set of student learning outcomes (SLO) and assessment
methodologies to measure them. The following table shows a course matrix with the SLOs addressed in the
curriculum.

Table I11.1. Course Matrix

COURSE MATRIX
| Student Leaming Quicomes
Course | 1 | 2 3 4 5 B [ 7 ] g
200 || I | I, P i P I [
201 |1 [ [ [ [ I
| 231 |LPR|PR [PR [LPRR|T |1F [PR |P
251 [I,P P P ILP ' P I I
4104 | P P P P [ I P IR
4108 | P P R
417 |P.R |P P PR |IP P PR |P |
427 |P,R |P,R |[P.R |[P,R |PR |[P.R |[P.R |PR
43 |ILPRIP.R [P.R |[LP.R|LP ILP PR |P
451 [P PR [ILP RP _|P I, P P PR |I
5204 I, R PR R
520B |P. R P.R |R PR PR [P R
550 | P P P [ P P P [ i
5604 | P P.R |P.R R P
408 |PR |PR [P el [ PR IPR JILP [IBR

I = harve firm foundations in the fundamentals and application of current chemical and scientific
theories

2 = are able 1o design, carry out, record and analvae the results of chemical expeniments

3 = are able (o use modem instromentation and classical techniques, to degign experiments, and
to properly record the results of their experimient

4 = are skalled in problems sobving, critical thinking and analytical reasoning

5 = are able (o identify and solve chemical problems and explore new areas of research

6 = are able (o wse modem library searching and retrieval methods (o obvtain information about a
topic, chemical, chemical technigue, or an issue relating to chemistry

T = knows the proper procedures and regulations for safe handling and use of chemicals and can
follow the proper procedures and regolations for safie handling when using chemicals

£ = are able to communicate the resulis of their work to chemisis and non-chemisis

9 = understand the ethical, historic, philosophical, and environmental dimensions of problems
and 15sues facing chemists

I = Imtroduced in course
P = Practiced in course
R = Reinforced in course

Since our SLOs largely derive from the goals set out by the American Chemical Society, one of the assessment
tools one could use is based on the American Chemical Society Committee on Professional Training’s extensive
guidelines and evaluation procedures for chemistry programs. For example, we have identified our tasks as (1)
to determine what laboratory skills should be expected of senior chemistry majors, (2) to determine in what
courses such skills should be delivered, and (3) to determine how often those basic skills should be repeated to
ensure the required degree of competence. In addition, we continued to focus on how students perceive the
education they have received at SDSU. The combination of (1) the ACS 5-Year Review, which represents how
our colleagues perceive what we are offering our students, and (2) student satisfaction surveys, which indicate
how the students perceive what they have been given, is a useful “yin and yang” and it provides what we
believe to be a more balanced view of the program as compared to that provided by either measure alone.



We have also continued to give out our “exit interview” survey forms to our graduating seniors for compilation.
We have also given out “pretests” in our senior courses that are designed to determine what laboratory skills the
students actually have when they arrive in these classes rather than what we think they have. This information
was then used to drive any needed changes in curriculum.

The ACS results indicate that the SDSU Chemistry Program continues to provide professionally trained
students in chemistry. That is not to say that improvements within the ACS mandated guidelines could not be
made. Exit surveys generally back up this view; however due to low response rates, it takes a number of years
to produce statistically meaningful results via this instrument.

Assessment Goals: General Overview
Students obtaining a baccalaureate chemistry degree should have upon graduation

1)

general familiarity with the following areas in chemistry: analytical, biochemistry, inorganic, organic and
physical.

the ability to work effectively and safely in a laboratory environment.

the ability to use the power of computers in applications in chemistry.

the ability to communicate effectively, both orally and in writing.

learned how to think critically and analyze chemical problems.

the ability to work in teams as well as independently.

developed formal (abstract) thinking skills as well as concrete thinking skills.

the ability to initiate their career following graduation.

The preceding goals can partially be met by a chemistry department:

1)
2)

having timely and effective advising of students.

providing capstone experiences for students with independent projects strongly encouraged.

providing opportunities for students and faculty to interact with alumni and with professional chemists.
having dialogues with colleagues in departments servicing chemistry students.

providing modern laboratory experiences.

providing modern computing resources involving chemical applications.

Assessment Goals: Details - Laboratory Knowledge and Skills
Students obtaining a baccalaureate chemistry degree should have upon graduation

1)
2)

3)

4)

5)

6)

the basic analytical and technical skills to work effectively in the various fields of chemistry.

the ability to perform accurate quantitative measurements with an understanding of the theory and use of
contemporary chemical instrumentation, interpret experimental results, perform calculations on these results
and draw reasonable, accurate conclusions.

the ability to synthesize, separate and characterize compounds using published reactions, protocols, standard
laboratory equipment, and modern instrumentation.

the ability to use information technology tools such as the Internet and computer-based literature searches as
well as printed literature resources to locate and retrieve scientific information needed for laboratory or
theoretical work.

the ability to present scientific and technical information resulting from laboratory experimentation in both
written and oral formats.

knowledge and understanding of the issues of safety regulations, ethics and societal issues in the use of
chemicals in their laboratory work.



Assessment Goals: Detailed - Computer, Library and Information Skills

Students obtaining a baccalaureate chemistry degree should have upon graduation

1) the ability to make effective use of the library and other information resources in chemistry, including (a)
finding chemical information utilizing the primary literature, (b) critically and ethically evaluating chemical
information, (c) finding and evaluating chemical information utilizing secondary sources such as the
Internet.

2) the ability to make effective use of computers in chemistry applications, including (a) using a computer as a
tool in writing, drawing chemical structures and data analysis to communicate scientific information, (b)
having a familiarity with the applications of computers in the modeling and simulation of chemical
phenomena, (c) having an appreciation of the applications of computers in data acquisition and processing,
(d) retrieval of information using library or internet resources.

Assessment Goals: Detailed - Oral and Written Communication Skills in Chemistry; Ethics in Chemistry

Students obtaining a baccalaureate chemistry degree should have upon graduation

1) adequate skills in technical writing and oral presentations. [Students must be given the opportunity to
practice effective writing and oral communication throughout the chemistry curriculum.]

2) the ability to communicate scientific information in oral and written formats to both scientists and
nonscientists.

3) an understanding of current ethical issues in chemistry and be able to apply ethical principles in classes and
research.

Assessment Goals: Detailed - Quantitative Reasoning Skills

Students obtaining a baccalaureate chemistry degree should have upon graduation

1) sufficient quantitative reasoning skills to successfully pursue their career objectives, a related career or
further professional training.

2) developed their (a) proficiency in algorithmic and calculation skills, (b) ability to accurately collect and
interpret numerical data, (c) ability to solve problems competently using extrapolation, approximation,
precision, accuracy, rational estimation and statistical validity, (d) ability to relate theories involving
numbers and the practice of the theory, (e) proficiency in the scientific method (formulating hypotheses and
arriving at appropriate answers and conclusions)

Assessment Goals: Detailed - Knowledge of Chemical Principles and Facts; Appreciation for Chemistry as a

Discipline

Students obtaining a baccalaureate chemistry degree should have upon graduation

1) developed a mastery of critical thinking skills, problem-solving skills and data analysis skills leading to the
ability to (a) collect and analyze data, (b) apply fundamental chemical principles to gather and explain data,
(c) design experiments or model systems to test hypotheses, (d) assess the relative validity of several
possible solutions to a problem.

2) aworking knowledge of chemical principles appropriate to a chemistry degree program

3) a mastery of a broad set of factual chemical knowledge concerning the properties of substances, molecules
and atoms.

Assessment Measures
(1) ACS Accreditation. The curricula in chemistry for the B.A. and B.S. degrees are approved by the American

Chemical Society (ACS), which reviews our course offerings, laboratory facilities, instrumentation,
examinations, student undergraduate research reports, etc., every five years. Students who successfully




complete all of the required courses and approved electives in the chemistry program obtain an ACS certified
baccalaureate degree. The ACS appoints a review team to conduct an on-site inspection, interview faculty,
students, and staff, and evaluate our entire undergraduate chemistry program. For the past fifty years, our
undergraduate chemistry major program has passed this external review and evaluation. The success of this
external review demonstrates (in part) the achievement of Outcomes #1 — #8 listed in the matrix in Table III.1.

2) Student Graduation Survey. Over the past three years, we have tracked where our undergraduate chemistry
majors go and what they do after graduation. About half of them go on to graduate schools, about 40% obtain
employment in industry or government, the remaining percentage of chemistry majors enter professional
schools in medicine, law, etc., or are secondary school chemistry teachers. From time to time we receive
reports from employers or graduate schools about the success of our chemistry majors. The success of our
undergraduates over many years demonstrates the validity of the Assessment Measure for Outcome #1.

3) Undergraduate Research. Chemistry undergraduate majors who take Chem 497 or Chem 498
(Undergraduate Chemistry Research) often give oral presentations in research group meetings, present posters
of their chemistry research at chemistry or honors poster sessions, or present research papers (oral
presentations) at regional or national meetings of the American Chemical Society. Successful credits earned in
this course is an indicator that the student demonstrates Outcome #6 (able to use modern library searching and
retrieval methods to obtain information about a topic, chemical, chemical technique, or an issue relating to
chemistry), Outcome #7 (knows the proper procedures and regulations for safe handling and use of chemicals
and can follow the proper procedures and regulations for safe handling when using chemicals), and Outcome #8
(able to communicate the results of their work to chemists and non-chemists).

4) Student/Faculty Surveys. These surveys are very important and valuable and we plan to use them as much as
possible and as personnel budget allows.

Currently at SDSU, our fledging assessment program is focused on the use of WEAVE and the construction of
curricular matrices. WEAVE is a web-based tool designed to help academic programs to manage their
assessment efforts. Our faculty members are in the process of learning how to use WEAVE. We have also
begun to populate various sections of WEAVE with information regarding our department. During faculty
discussions, it has become evident that we need an extended and improved curriculum matrix that will be used
as a basis for learning assessment. The Department Curriculum Committee is currently working on compiling
student learning outcome data for the various degree programs. These matrices will be used to organize our
educational efforts. In addition, they will be used as a basis for the design of a suite of student learning
assessment tools. These tools will be used to answer some important questions including: What do we expect
our students to know when they arrive on campus? What do they actually know? What do we expect them to
learn in our various degree programs? Are we successful in teaching our students? What can we change to
increase student learning?
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