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THE GRADUAL 2002-2003
DEPARTMENT OF CHEMISTRY
MICHIGAN STATE UNIVERSITY

|. OVERVIEW OF THE GRADUATE PROGRAMSIN CHEMISTRY

A. ThePh.D. Program

The Ph.D. program in Chemistry at Michigan State University is designed to provide sufficient
experience in the performance of original research in a supervised setting to produce graduates who can
carry out research independently and who can judge worthwhile research in a field. Such students have
been a partner in the advancement of knowledge and can be expected to have a deep understanding of
that extraordinarily important human activity. As a byproduct, the training received is essential for a
career in higher education and is required for many research positions in industry or government.

Performance of original research in Chemistry requires substantial background knowledge in Chemistry
and in related scientific disciplines such as mathematics, physics, and biology. Therefore, the Ph.D.
program in Chemistry at MSU includes course work in addition to that normally expected in the typical
4-year bachelor’s degree course program in Chemistry. The program also includes examination
procedures to insure that sufficient background is available to carry out the intended research. In
addition to written examinations, these procedures include oral presentations of descriptions of previous
work and a proposal for future research.

An essential component of original research is communication of the results of the research to the
scientific community and to the world at large. Therefore, the Ph.D. program in Chemistry at MSU
includes requirements for the writing of a dissertation that is a detailed description of the research
performed and for the presentation of one or more manuscripts suitable for publication in refereed
scientific journals.

B. TheM.S. Programs

The Plan A M.S. program in Chemistry is designed to strengthen the knowledge and research
competence of students entering after completion of the equivalent of the typical 4-year bachelor’s
degree in Chemistry. The program includes written examinations to determine whether the student has
the knowledge necessary for enrollment in graduate courses and also has sufficient background to
engage successfully in original research. In addition to the written examinations, a final oral examination
is designed to test the student’s understanding of the research performed. A written thesis is required to
communicate the results of the research to the scientific community.

The Plan B M.S. program in Chemistry is an all-course program that is designed to strengthen the
knowledge base of students who have completed the equivalent of the typical 4-year bachelor’s degree
in Chemistry. Courses are selected to improve understanding in the areas of weakness and to increase
knowledge in the areas of interest of the student.
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I|. DEGREE REQUIREMENTS

A. Ph.D. Degree

1.

I ntroduction

The Ph.D. Program at MSU has a number of components that are described briefly in this section
and in more detail in following sections.

a)

b)

d)

f)

9)

Admission (Section 2)

The intent of the admission procedure is to admit only those students whose background and
performance in undergraduate work is sufficient to ensure that they are able to complete the
Ph.D. requirements at MSU in an acceptable time period. Students with course deficiencies may
be admitted if warranted by an otherwise excellent academic record.

Placement Exams (Section 3)

All incoming graduate students must take placement exams in synthetic chemistry
(Organic/Inorganic) and in Analytical/Physical chemistry. These exams are designed to test
undergraduate knowledge in chemistry. The results will be used by your initial graduate advisor
and eventually, your research mentor, to designate coursework that will best support your
research.

Coursework (Section 4)

In order to further preparation for independent research, an individual program of coursework is
prescribed for each student. The required courses include two seminars to be given by the student
to improve skills in presentation of research.

Teaching (Section 5)
An important component of graduate education involves service to our undergraduate or
graduate courses as teaching assistants.

Guidance Committee (Section 6)

The research, which is the essential component of the Ph.D. degree, is carried out under the
supervision of a research preceptor, who also serves as the Chairperson of the student’s
Guidance Committee, which consists of the research preceptor and three additional faculty. The
Guidance Committee administers the Second Year Oral Examination and the Final Oral
Examination and also reads and approves the Dissertation.

Comprehensive Examinations (Section 7)

The Comprehensive Examinations consist of two parts: a Second Year Oral Examination to test
the student’s preparation for research; and a series of Cumulative Examinations to test the
student’s awareness of a wide variety of modern skills and fundamental knowledge.

Resear ch (Section 8)

Upon completion of the research for the Ph.D. degree, each student must complete a dissertation
and at least one manuscript for publication in the open literature. The student’s understanding of
the research is tested during the Final Oral Examination.
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It is the intent of the Chemistry Department to support all Ph.D. students in good standing for a
period of 5 years from the date of entry into the program. The rules for this are discussed in Section
9. The rules for changing research preceptors and the relationship between the M.S. and Ph.D.
programs in the MSU Chemistry Department are described in Section 10.

Admission

a) Admission Requirements

Each application for admission to the Ph.D. program is considered individually by the members
of the Admissions Committee. It is expected that incoming students will have had the equivalent
of: a) 1 year of organic chemistry, b) 1 year of physical chemistry, C) at least 1 course in
inorganic chemistry, and d) at least 1 course in analytical chemistry/instrumental methods.

b) Removing Undergraduate Deficiencies

If applicants are admitted with a single deficiency, which will in most cases be C) or d) above,
they must make up that deficiency by the end of their first year in the graduate program. Non-
traditional students, students with undergraduate degrees in Physics, Mathematics, Biochemistry
or a Biological Science, may have to make up multiple deficiencies in their undergraduate
chemistry training and may be admitted provisionally pending satisfactory completion of the
appropriate undergraduate courses. A deficiency may be removed by any one of the following:

1. Obtaining, prior to first enrollment, a score in the Advanced GRE Exam in Chemistry of 700
or better, or obtaining a score ranked at the 75" percentile or above;

ii. Demonstrating satisfactory placement exam performance in that area;

iii. Taking a designated undergraduate course, as follows:

Deficient Area Course

Analytical CEM 434
CEM 333

Inorganic CEM 411
Organic CEM 251
CEM 351

Physical CEM 391
CEM 392

If International students are found by the English Language Center (ELC) to have deficiencies in
the English language, they may be required to take ELC courses in their first year at MSU. It is
expected that they remove these deficiencies by the end of the first semester.

Placement Exams

All incoming graduate students are required to take Placement Exams that are designed to test their
background in the traditional areas of Chemistry. The information obtained from these exams will
be used to design a coursework plan for each student, to make initial teaching assignments and to
measure the student’s preparedness for research. Placement exams will normally be administered at
the start of orientation week in the Fall semester. For students entering our graduate program at off-
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Organic Seminar

Asymmetric Alkylation by Diorganozinc Reagents: A Classic Reaction with
Nonclassic Aspects

3:00-3:50 p.m., March 12, 1997
Room 136, Chem. Bldg.

Feng Geng

The asymmetric alkylation of aldehydes simultaneously achieves the construction of a carbon-carbon bond and the
formation of a chiral secondary alcohol. Very high yields and high %ee can be obtained when such alkylations are carried out
with organozinc reagents in the presence of chiral aminoalcohols. In recent years, such alkylation reactions have been the
subject of intense study.l During the course of these studies, examples of nonclassic characteristics such as chirality
amplification and asymmetric autocatalysis have been discovered.1b, 2

Asymmetric autocatalysis Schemel

has attracted great interest for ~r
many years. In addition to its o~ ‘__| ./
great potential for organic j N )T OH ‘
synthesis, the  study aqd Nz:b H N - N2~ oH
development of asymmetric | | ; (20 mol%, 5% ee) | J

. S + (i-Pr)sZn L
autocatalytic ~ systems  may N il N

provide insight into the origin of G LU 42% (55%ee)

molecular chirality and even the

origins of life.3 Early in 1953, Frank noted the significance of such study and called for a “laboratory demonstration” of
asymmetric autocatalysis.4 However, in spite of great efforts the first discovery of asymmetric autocatalysis with high
enantioselectivity was achieved only very recently (Scheme I).5 The main progress leading to this discovery was made only
after a full and deep understanding of “general” organozinc chemistry had been realized.

This seminar will cover the background of the general alkylation reactions by organozinc reagents and will introduce the
search and the discovery of asymmetric autocatalytic systems.

References:

1. (a) Noyori, R.; Suga, S.; Okata, S.; Kitamura, M.; Oguni, N.; Hayashi, N.; Kaneko, T.; Matsuda,Y. J. Organomet. Chem.
1990, 382, 19. (b) Kitamura, M.; Okada, S.; Suga, S.; Noyori, R. J. Am. Chem. Soc. 1989, 111, 4028. (c) Itsuno, S.;
Frechet, J.M.J.; J. Org. Chem. 1987, 52, 4140. (d) Li, S.J.; Jiang, Y.Z.; Mi, A.Q.; Yang, G.S. J. Chem. Soc. Perkin
Trans. | 1993, 885. (e) Dosa, J.P.; Ruble, C.; Fu, G.C. J. Org. Chem. 1997, 62, 444,

2. (a) Shibata, T.; Morioka, H.; Hayase, T.; Choji, K.; Soai, K. J. Am. Chem. Soc. 1996, 118, 471. (b) Soai, K.; Niwa, S.;
Hori, H. J. Chem. Soc. Chem. Commun. 1990, 982. (c) Oguni, N.; Matasuda, Y.; Kaneko, T. J. Am. Chem. Soc. 1988,
110, 7877. (d) Albert, A.H.; Wynberg, H. J. Am.Chem. Soc. 1989, 111, 7265.

3. (a) Japp, F.R. Nature 1898, 58, 452. (b) Bonner, W.A. In “Origins of Molecular Chirality” Ponnamperuma, C. (Ed.)
Exobiology, North Holland, Amsterdam, 1972, Chapter 6. (c) Wynberg, H. Chimia 1989, 43, 150. (d) Wynberg, H. J.
Macromol. Sci. Chem. 1989, 8, 1033.

4. Frank, F.C. Biochim. Biophys. Acta 1953, 11, 459.
5. Soai, K.; Shibata, T.; Morioka, H.; Choji, K. Nature 1995, 378, 767.
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ORGANIC CHEMISTRY SEMINAR EVALUATION SHEET
Wednesday, April 9, 1997

Please evaluate Spiros Kambourakis’ seminar entitled, “Polyhydroxyalkanoates:
Physiological Role and and Biocatalytic Synthesis of New Biodegradable Polymers”, according
to the following criteria. Please score on a scale ranging from 1-4.

CONTENT PRESENTATION
Choice of Topic Clarity of Drawings
Difficulty of Topic Clarity of Expression
Thoroughness Clarity of Organization
Critical Insight Enthusiasm
Overall Response to Questions

Overall

How much did you learn? [nothing (1-2), a little (3), a lot (4)]
Comments:
Signed:

(not required)
Please give comments to Dr. Frost.
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D. Physical Chemistry Seminar Guidelines

1. Who Attends Seminarsand Why?

Each graduate student in physical chemistry is expected to attend every physical chemistry seminar. The
reasons for this should be apparent: the seminar speaker is entitled to an audience, the material presented
should be of interest and importance, and knowing how to learn from a seminar is an important skill.
The seminar is one of the most common means of transmitting information from one person to a group,
and knowing how to listen is as important as being able to speak.

2. Who Gives Seminarsand When ?

According to the current rules, each Ph.D. candidate in chemistry must give two seminars; each M.S.
candidate must give one. Normally Ph.D. candidates give their first seminar during the second year of
graduate study and the second in the fourth or fifth year. The first seminar is usuallly based on research
in the literature; the second is usually a report of completed original research with supporting references
to published work. A student should register for one credit of CEM 998 during the semesters a seminar
is scheduled for presentation.

Faculty members, research associates, and guests from other universities may give seminars in addition
to those given by graduate students.

3. What isExpected of a Seminar Speaker?

a) Format

The seminar should consist of a 45-50-minute talk, during which members of the audience can
occasionally ask questions, and a question period at the end. The seminar topic should be selected by
the speaker in consultation with his/her major professor. The title of the seminar must be advertised
one week prior to the date of the talk.

b) Abstract

A seminar abstract must be prepared by the speaker. The abstract should contain the title of the talk;
the speaker’s name; the time, room and date of the seminar; a summary of the material to be covered
during the talk; and a carefully selected bibliography. The summary should cover all significant
aspects of the seminar, without exhaustively detailing its contents. References should include key
papers or books to simplify literature searches by those with further interest in the subject. The
abstract should be checked and approved by the major professor and submitted to the secretary of the
professor in charge of CEM 998 at least one week prior to the seminar. The abstract will be posted
on the bulletin boards at the elevators and distributed electronically to all faculty as well as research
associates and graduate students in physical chemistry.
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4. Presentation

To give an effective seminar, the speaker must aim for the clear communication of ideas and results to
the audience.

The introduction should specify the objectives of the research under discussion and explain its
significance. Whenever possible, the work should be placed in a broad chemical context; in every case,
it should be related to the research of other groups, including groups outside the immediate area of
investigation. It is helpful for the audience if an overview of the rest of the talk is included in the
introduction.

Ordinarily, the presentation should be pitched at the level of a graduate student who has no special
background in the area. Terms not widely used should be defined when introduced—this is often vital
when important terms are from biology, other physical sciences, or mathematics, or are acronyms.

It is important to avoid treating minor aspects of the topic in such detail that essential features are
obscured. When the derivation of an equation is an integral part of the seminar, the physical content of
the assumptions or relations used should be explained, and limits of validity of the result should be
indicated; however, all algebraic manipulations need not be given. The meaning of results and equations
should always be made clear.

All work (published or unpublished) done by others should receive appropriate attribution. In scientific
seminars, work not attributed is presumed to be the speaker’s own, unless the results are commonly
known by those outside the field.

Speakers are encouraged to use the overhead projector, slide projector and/or computer projector.
Facilities for making transparencies are available. Slides and transparencies should be checked for
legibility from any seat in Room 136 and altered if necessary.

Finally, talks that are memorized or read usually do not come off well. For a well-prepared speaker who
is familiar with the subject matter, a set of slides or overheads often suffices as a running outline for the
presentation.

5. Grade

Each seminar will be evaluated by all faculty members present, each of whom will submit a grade.
However, the grade reported to the speaker and to the registrar will be determined by the professor in
charge of the seminar. The evaluation form that the faculty use is reproduced on the next page. After the
seminar, the speaker will be informed of the grade and any pertinent comments from the faculty. If
desired, speakers can discuss their seminars with any of the faculty that were present.
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Chemistry 998
Faculty-Feedback Sheet

Speaker:

Topic:

[.  Evaluate the seminar based upon the following criteria:

A. Topic (for Literature Seminars) and Abstract

B.  Preparation and Critical Insight (including knowledge of subject and related literature)

C. Organization and Effectiveness of Presentation (including placement of material in a broader
context, level of presentation, quality of and use of visual aids)

D. Delivery (including pacing, volume, clarity, demeanor)

E. Response to Questions

II. Please comment on aspects of the seminar that were especially strong, and suggest ways in which
the seminar could be improved.

Material written above this line will be shared with the speaker.

Seminar grade given to

Grade: Signature: Date
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Chemistry 998
Audience-Feedback Sheet

Speaker:

Topic:

[.  Evaluate the seminar based upon the following criteria:

A. Topic (for Literature Seminars) and Abstract

B.  Preparation and Critical Insight (including knowledge of subject and related literature)

C. Organization and Effectiveness of Presentation (including placement of material in a broader
context, level of presentation, quality of and use of visual aids)

D. Delivery (including pacing, volume, clarity, demeanor)

E. Response to Questions

II. Please comment on aspects of the seminar that were especially strong, and suggest ways in which
the seminar could be improved.

Suggested Grade:

The Department of Chemistry Gradual 2002-2003



VI-1

VI. TEACHING

A. Code of Teaching Responsibility

The teaching responsibilities of instructional staff members (herein referred to as instructors) are among
those many areas of university life which have for generations been a part of the unwritten code of
academicians. The provisions of such a code are so reasonable to learned and humane individuals that it
may appear redundant or unnecessary to state them. However, the University conceives them to be so
important that performance by instructors in meeting the provisions of this code shall be taken into
consideration in determining salary increases, tenure, and promotion.

1.

Instructors are responsible for ensuring that the content of the courses they teach is consistent with
the course descriptions approved by the University Committee on Curriculum and the Academic
Council. Instructors are also responsible for stating clearly to students in their classes the
instructional objectives of each course at the beginning of each semester. It is expected that the class
activities will be directed toward the fulfillment of these objectives and that the bases upon which
student performance is evaluated will be consistent with these objectives. The University prohibits
students from commercializing their notes of lectures and University-provided class materials,
without the written consent of the instructor. Instructors may allow commercialization by including
express permission in the course syllabus or other written statement distributed to all students in the
class.

Instructors are responsible for informing students in their classes of the methods to be used in
determining final course grades and of any special requirements of attendance which differ from the
attendance policy of the University. Course grades will be determined by the instructor’s assessment
of each student’s individual performance, judged by standards of academic achievement.

Examinations and other assignments submitted for grading during the semester should be returned
with sufficient promptness to enhance the learning experience. Unclaimed final examination answers
will be retained by the instructor for at least one semester so that they may be reviewed by students
who desire to do so. Examination questions are an integral part of course materials, and the decision
whether to allow their retention by students is the responsibility of the instructor. Term papers and
other comparable projects are the property of students who prepare them. They should be returned to
students who ask for them and those which are not returned should be retained by the instructor for
at least one semester. Instructors who desire to retain a copy for their own files should state their
intention to do so in order that students may prepare additional copies for themselves.

Instructors are expected to meet their classes regularly and at scheduled times. Instructors will notify
their units if they are to be absent and if appropriate arrangements have not been made so that
suitable action may be taken by the unit if necessary.

Instructors of courses in which assistants are authorized to perform teaching or grading functions
shall be responsible for acquainting such individuals with the provisions of this Code and for
monitoring their compliance.

Instructors are expected to schedule and keep a reasonable number of office hours for student
conferences. Office hours should be scheduled at times convenient to both students and instructors
with the additional option of prearranged appointments for students when there are schedule
conflicts. The minimum number of office hours is to be agreed upon by the teaching unit, and
specific times should be a matter of common knowledge.
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7. Instructors who are responsible for academic advising are expected to be in their offices at
appropriate hours during advising and enrollment periods. Arrangements shall also be made for
advising during registration.

Hearing Procedures

1.

Students may register complaints regarding an instructor’s failure to comply with the provisions
of the Code of Teaching Responsibility directly with that instructor.

Students may also take complaints directly to teaching units’ chief administrators or their
designates.* If those persons are unable to resolve matters to the student’s satisfaction, they are
obligated to transmit written complaints to unit committees charged with hearing such
complaints. A copy of any complaint transmitted shall be sent to the instructor. A written report
of the action or recommendation of such groups will be forwarded to the student and to the
instructor, normally within ten working days of the receipt of the complaint.

Complaints coming to the University Ombudsman* will be reported, in writing, to chief
administrators of the teaching units involved when in the Ombudsman’s opinion a hearing
appears necessary. It will be the responsibility of chief administrators or their designates to
inform the instructor and to refer such unresolved complaints to the unit committees charged
with hearing such complaints. A written report of the action or recommendation of such groups
will be forwarded to the University Ombudsman, to the student, and to the instructor, normally
within ten working days of the receipt of the complaint.

Students wishing to appeal a teaching unit action or recommendation may do so as outlined in
Academic Freedom for Sudents at Michigan Sate University, Graduate Sudent Rights and
Responsibilities, or Medical Sudent Rights and Responsibilities.

Such complaints must normally be initiated no later than the middle of the semester following the
one wherein alleged violations occurred. Exceptions shall be made in cases wher e the invol ved
instructor or student is absent from the University during the semester following the one wherein
alleged violations occurred.

--Academic Council
Amended February 27, 1996
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B. Teaching Assistant Training

During the orientation process, the University and Chemistry Department Orientation Committee will
provide information and advice regarding teaching. Attendance at these two orientation sessions is
mandatory for new graduate students. The purpose of this important program is two-fold: first, we hope
to familiarize the new graduate students with the policies and procedures of the Chemistry Department
and University as a whole; secondly, we hope to give the new teaching assistants (TAs) a few essential
tools that will enable them to handle their new responsibilities successfully. These include grading,
instructing in a laboratory, planning and leading recitation sections and staffing “help rooms” where
students ask questions on a one-to-one basis.

A typical freshman chemistry course at MSU will have an enrollment of over 1,000 students with
lectures of as many as 500 students. Ninety percent of the freshman’s contact with the Chemistry
Department will be through the TA It is obvious then, that the quality of teaching in this Department is,
to a great extent, dependent upon the abilities and attitudes of the TAs; yet very few beginning graduate
students have ever had any training or experience in teaching. For this reason the University and
Department have designed these training sessions for new TAs.

In this program, new graduates are given detailed and specific instructions in planning and running
recitation, laboratory, and help room sections. They are introduced to several principles of learning to
help them create a motivating atmosphere for their students.

The Chemistry Department at MSU is quite concerned about good teaching and expects each assistant to
do his/her part to insure that the quality of instruction remains at a high level. At the end of each term,
students fill out evaluations of their recitation and/or laboratory sections. Faculty members also evaluate
the teaching assistant’s performance. TAs who have received outstanding evaluations are eligible for a
merit level appointment, which results in an increase in monthly salary. If for some reason a graduate
student’s record is brought out for faculty review, a good series of teaching evaluations would definitely
be in the student’s favor. A TA can also obtain letters of recommendation from faculty members with
whom he/she has taught. Besides the many tangible rewards for good teaching, there is also the feeling
of satisfaction one obtains from a job well done.

C. General Instructionsfor Recitation and Laboratory Instructors
1. Admitting Students to Class

Admit only those students whose names appear on your official class list or for whom you have
received an official add slip.

If a student’s name is not on the list or if you don’t have an add slip, send her/him to Room 119.

If a student does not appear after three class meetings and you have not received a drop slip, report
this fact to the General Chemistry Office in Room 119.

2. Drops and Adds

Changes in enrollment (drops, adds, and section changes) are processed by each student by means of
the computer or the telephone. Changes in General Chemistry enrollment should be coordinated
through the General Chemistry Office. The middle of the semester is the last day a student may drop
a course with no grade reported (see the schedule book for exact date). You will receive two class
lists which will show the students enrolled in your class. If a student tells you s/he is dropping your
course and needs a grade on a drop card, refer her/him to the professor in charge of the course in
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which you are teaching. Never supply a grade without being instructed to do so by the professor in
charge. In no case does a student need your permission to drop your course. During the first half-
term, a student may drop a course with his academic advisor’s permission; only the dean can
authorize a drop after mid-term.

3. Textbooks

Textbooks are issued from the course director to all instructors. These books must be returned
promptly at the end of each term.

4. Record Keeping

Keep two sets of records—bring only one copy to the class. Grade books are available in the
Stockroom. If the records are also being processed by a computer, special forms will be provided to
enter the grades. However, keep your own records in a grade book. Sometimes things get lost.
Details of computerized record keeping will be covered in the weekly staff meeting for the class.

At the end of the term one set of records (or computer printout) will be given to the professor in
charge of the course. The other working copy is yours. Save it.

D. Teaching Recitations: Helpful Hints

Your role as a recitation instructor is a very important part of your graduate career, and perhaps without
prior teaching experience, it can be a rather intimidating prospect. Although it is not possible to make all
of you expert TAs overnight, the graduate students from previous years felt that it would be beneficial to
provide you with some ideas for getting through your first round of recitations.

One of the most important things to remember is that these students are in lectures with anywhere from
30 to 500 students, and often the TA is the only “real person” that will ever know them during their time
in your course. Because of this, getting to know the names of your students is an invaluable tool in
conducting meaningful, non-threatening recitations.

On the first day, you should introduce yourself to your students. It is often helpful to give them enough
background about yourself that they can possibly realize that you are still a student and can relate to
what they are facing at the start of a new course. Let the students know how, when, and where they can
get in touch with you. It is okay to tell them where your lab is, but unless you have a separate office
area, try to minimize traffic in and out of the labs because it is dangerous, and a good way to annoy your
labmates. Phone calls to the labs can also become a problem, especially during finals, so use your best
judgment.

As you get going, things get easier. The best way to ensure a successful recitation is to be prepared. If it
is the first time that you have taught a certain course, or if the instructor is different, go to class at least
long enough to find out how far the instructor is in relation to the syllabus. Also, be sure that you can do
all of the homework problems that the students are responsible for. Taking these steps to be prepared is
the best way to ensure your credibility.
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With these items in mind, it is now time to decide what your recitations will look like. This is where
student expectations come in to play. Many of them will come to recitation wanting you to re-lecture, or
work all of the homework problems. Remember, lecturing is the professor’s job, and doing the
homework is the student’s job.

Much of the time, each section will be different, but you will establish an equilibrium with each group
after the second week or so. A good way to start out is to ask the students if they have any questions. As
a general rule, you will get little to no response to this question at first, but don’t let that bother you.
Many of the students will be too intimidated to announce that they are confused about something. I think
we have all been there. Your next step could be to generate questions. Remind them of the main topics
covered in lecture, emphasizing those which you feel have the most potential for causing confusion. Ask
them broad questions to get a feeling for how much they remember, and what they don’t understand.

Questioning is a very important part of teaching a recitation (see “Questioning Skills” in the Philosophy
Section). Questions allow you to determine where the students are, and can be used to get the students to
where they should be. It is far more valuable to help them solve their own problems by asking easier but
related questions. Giving them the answers without making them think things through won’t help them
when it comes time to take a test. Try to avoid putting students on the spot, and always make an effort to
distribute your questions evenly. Remember, it is better to teach the students thought processes, rather
than specific details.

If you have enough time, students usually appreciate extra practice problems and review sessions prior
to exams. The amount of time you spend on these things is up to you and the specific instructor for the
course. One last tip: do not hesitate to sit in on recitations conducted by other graduate students or ask
around for other suggestions. It is not difficult to find someone willing to help!

E. Tutorial Assistancein Chemistry (Project TAC)

Today, increasing numbers of underprepared students are entering Michigan State University. Some are
members of minority groups while others are from lower-income families who, until recently, have been
unable to consider college education as a viable goal. As these students arrive on campus, it is essential
to understand their special problems and develop appropriate academic assistance programs. Tutorial
Assistance in Chemistry (TAC) is a program designed to cope with such problems.

It is apparent that if students successfully complete the first year courses in Chemistry and have been
given the motivation to study, they often do reasonably well during the remaining years of study. It is
the objective of TAC to provide the assistance needed to improve the student’s background and study
habits so that he is able to work satisfactorily in the first-year courses. Personal relationships established
throughout the program also motivate and encourage students.

Small groups of 4 to 12 students meet with a tutor three times a week for an hour of recitation; extra
help sessions are scheduled by the TA when needed. The tutor attempts to identify specific academic
difficulties, helping each student according to his or her particular needs. The student also participates in
the regular lecture and recitation and ultimately receives his grade from his recitation instructor, not his
TAC tutor. This helps to encourage a relaxed and productive learning situation during the help sessions.

Graduate assistants teaching any courses should try to identify students who have difficulty with the
material, who are unwilling to participate or who lack self-confidence. If possible they should identify
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the student’s problems and report to the faculty member in charge. Between the faculty member and the
graduate assistant, some method of helping the student can be determined. In many cases, TAC may be
the answer. Student participants for TAC are selected using many different criteria:

1. little or no background in high school chemistry or math
2. poor college math grades

3. qualification for financial aid (including Work-Study)

4

eligibility through an established developmental program at MSU for black or low-income
students

5. eligibility for a “Special programs” tutor from the Student Services Center

If any of these apply, or if, in your judgment, other circumstances necessitate action, contact the TAC
coordinator. A cooperative effort may prove invaluable in helping a student. Very often a little personal
attention, encouragement and understanding on the part of the graduate assistant provides much of the
needed help. Trained TAC instructors use these qualities with great success. (Students often come to
their TAC tutor for other counseling.) It is a demanding but very rewarding teaching experience.

The TAC program has been helping students since its inception, as is evidenced from the number of
letters the department has received, the evaluations of TAC TAs, and the number of TAC students who
progress to compete successfully in their major programs. All these students emphasize the personal
contact aspects of the help program. Every teaching assistant should be aware of the underprepared
student or the student with special problems and the opportunities available for helping him.

If you encounter a student who would benefit from TAC, contact the TAC Coordinator, or if you would
be interested in teaching TAC for an undergraduate course, contact the Graduate Director.
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F. Tension Pointsin Teaching

The following is a list of frequently encountered situations in teaching which can become quite
uncomfortable. We have listed several possible solutions to each situation. It would be valuable to
consider the consequences of each of them (how would you react if you were the student) — clearly,
some of the consequences may be more desirable than others. You might brainstorm an additional list of
alternative solutions.

1 What if you can’t answer a question?
a. Say you don’t know.
b. Bluff.

c. Tell the student to look it up and bring a report to the next class session.

2. What if a student “bad mouths’ the cour se, exam, professor, college, subject matter ?
a. Ifyou agree, go along... “That’s been my impression t00.”
b. Defend the system... “There are good reasons why things are done this way.”
c. Ignore them... “I really can’t do anything about it.”

3. What if studentsdon’t pay attention?
a. Admonish them to pay attention... “You’d better pay attention because this might be on the
next exam.”
b. Be cool, ignore them and go on.
c. Employ novelty, ask a provocative question... “Can any of you give some examples to
show how this relates to your world of experience.”

4, What if you ask a question and there are no volunteered answer s?
a. Make a joke out of it... “This looks like a 2-point class.”
b. Ask, “What part of this question seems to be slowing you down?”
c. Ask asimpler question.

5. What if nobody does the homewor k?
a. Do it for them.
b. Have them do it right there in class.
c. Dismiss the class.

6. What if studentscomein late or leave early?
a. Legitimate the behavior - acknowledge that some may have to come late or leave early.
b. Keep the door closed so they have to open it.
c. Complain or scold them.
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7. What if the board isnot erased?
a. Come there early and erase it.
b. Erase only the part you use.
c. Appoint someone to erase it.

8. What do you dofirst in any class?
a. Check for questions on previous material.
b. Tell a joke.
c. Launch into a problem that you thought was difficult.

0. What if you ask ‘any questions’ and there are none?
a. Dismiss the class.
b. Think of a question to ask . . . “which was the most difficult homework problem” . . . “what

part of yesterday’s lecture was most incomprehensible.”
c. Wait. .. you can outlast them.

G. Laboratory Instruction

1. Dutiesand Responsibilities
Attend the staff meeting at the scheduled time each week.

b. Be at your office hour or in the Help Room during the entire assigned hour. Help the students
there in an enthusiastic, sincere, and courteous manner.

c. Be on time for your laboratory classes. Check the lab thoroughly before unlocking the doors to
students. The lab instructor must be present at ALL TIMES that students are in the laboratory.

d. Wear safety goggles at all times in the lab and ensure that students in your class do the same.

e. Clean up the lab at the end of the class period. Make sure that the students clean their own work
areas, reagent shelves, and other work areas. Turn off and close all utilities: lights, water, gas,
steam, hot plates and hoods. Lock and check all doors once all students have left. Report any
equipment which is malfunctioning to the stockroom personnel.

f. Read the page for conducting a laboratory class (abstracted from the ACS Handbook for
Chemistry Assistants). Adhere to the suggestions made. Remember that a chemistry laboratory
should be an effective learning experience for students. It is your responsibility to teach them
chemistry. If you have time to sit down, you are not doing your job properly.

g. Since you will be working one-on-one with students, you should get to know each student
personally. If you don’t know all of them, you may be neglecting some of them. Don’t play
favorites.

h. Reports should be graded promptly and returned at the start of the next lab.

The Department of Chemistry Gradual 2002-2003



VI-9

2. Safety
Safety in the laboratory is your first concern.

b. Wear safety goggles provided by the department for the course at all times and ensure that your
students do the same. Soft contacts are not allowed. Hard contacts are conditionally acceptable.

c. In case of an accident send another student to the nearest stockroom for help immediately. If the
accident is serious use the red emergency phone in the corridor. The stockroom personnel can
also telephone the Department of Police and Public Safety (DPPS).

d. Emergency actions should only be those that are essential to prevent further injury until
professional help can be obtained. Four kinds of accidents call for immediate action:

1) For chemicals in the eye, hold the eye open and flush with water. Continue for at least five
minutes or until professional help arrives.

2) For chemicals spilled on the skin, flush with large amounts of cold water. Do not use soap.
Remember the location of the emergency showers.

3) For severe bleeding, apply pressure.

4) Extinguish a fire quickly with CO», water, or a towel. Burns should be treated with cold
water or ice only. Report any fire extinguishers with broken seals to the stockroom.

e. An accident report form must be completed for each personal injury, no matter how minor. Use a
pencil or ball point pen and make sure that the bottom copy is legible. The departmental copy
(green) is used to evaluate accidents and determine if procedural changes are needed. Give the
white copy to the student and ADVISE her/him to go to Olin for professional attention. The
student will be billed. If necessary, free transportation will be provided—ask the stockroom
clerk.

3. Laboratory Operation
a) Laboratory Equipment Check-1n and Check-Out; Breakage Fees

Before you meet a laboratory section for the first time, obtain from the stockroom a folder with a
locker (and perhaps combination) list, current class list, inventory sheets and safety sheets for your
class. When students check out equipment, they should note shortages or defective equipment on the
back of the inventory sheet, and after getting your signature of approval, they should take the sheet
to the stockroom for equipment replacement. Chipped and broken equipment is not acceptable. On
signing the inventory sheet, the student assumes responsibility for the inventoried equipment in his
locker.

The safety sheet must be read and signed by each student. Discuss the key rules: goggles, contact
lenses, spills, and fires.

At the end of the first laboratory period, all inventory and safety sheets are to be returned in the
folder to the stockroom from which you obtained them. The locker list must have all students who
check in listed beside their assigned lockers.

Return the locker pass key also.

Students will be billed for all losses and breakage. All students who fail to check out their equipment
at the end of the term or when they drop the course during the term are charged a $25 fee in addition
to breakage costs. Be sure each student knows what he is signing when he checks into lab and be
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sure he has his full name, student number, and legal home address on the sheet. Check students out
very carefully. Be sure all equipment is there.

b) Daily Operation

1)

2)

3)

4)

5)

6)
7)

8)
9

10)

11)

12)

Obtain a Chemistry Department key to unlock the laboratory doors from the curator
(Subbasement Stockroom).

Stop at the stockroom before each class to pick up the equipment drawer key and other
equipment necessary for the day’s experiment. Return all equipment and the key to the
stockroom at the end of the lab. This key must be in your possession at all times that the lab
is in session. Personally unlock and lock each student’s equipment drawer. Each student
must see you before leaving the lab. Check his work area for cleanliness, etc., collect his
yellow data sheet, and then lock his drawer. In laboratory classes where volatile reagents
will be in use, all doors should be closed but unlocked and the hoods should be switched to
the “high” setting.

In labs with combination locks, the students will be issued combinations during check-in.
They will unlock and lock their own lockers.

Present an introduction to each experiment (no more than 10 minutes). Briefly discuss the
procedure and the use of any new equipment. Be prepared. Mention any hazardous reagents,
equipment, or procedures.

All labs must be completed within the designated time. Labs close at the precise times listed
in the schedule of courses catalog.

Some courses have pre-lab quizzes. Details will be covered at the weekly staff meetings.

The data gathered in a particular experiment by the student must be entered directly in the
student’s manual and the yellow data sheet given to you, the instructor, at the end of each
laboratory class. Data sheets handed in later must not be accepted.

All lab reports are returned to the students the following week.

If for any reason you are unable to attend your class, notify the course director immediately.
If possible, arrange for a substitute and inform the course director.

Never leave the lab. If additional reagent or equipment is needed, send a student to the
stockroom with an empty container or a note. If you need to consult with the course
supervisor, send a student to the stockroom or the course director’s office.

Assign two students each week to be responsible for cleaning the lab. They should wipe
down the side shelves and bench tops and return reagents and equipment to the proper
location. You should check the balances and report any malfunction to the stockroom.

At the end of the lab, check that all materials are put away. Turn off the utilities—Ilights,
gas, water, steam, hot plates, etc.

c) Absences

1) Always take attendance. Keep duplicate records.

2) Report any unusual absences to the course director.

3) You cannot assign make-up labs or excuse a student from an experiment. Only the course
director can do that. If one of your students misses a lab or is sick and calls you on the
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telephone, tell the student he/she must contact the course director within 24 hours after his/her
return to classes.

4) You may occasionally have students attending your class making up an experiment from
another section. Such a student should always have a special arrangement from the course
director.

H. Conducting a Laboratory Class
1. Introduction

The laboratory is an essential phase in training the student in chemistry. It may be part of a course, the
other parts being lecture and recitation, or it may be a course in itself. In either case your responsibilities
as instructor are likely to be numerous and varied. The remarks following can be helpful as a check-list
of these responsibilities.

2. BeforetheBdl

Make it a habit to be present several minutes before the scheduled opening time. As instructor you are
responsible for the adjustment of lighting, heating, and ventilation in the room. as, water, and air outlets
should be checked on entering. The condition of the sinks and of balances and other instruments must
also be checked. Report any mechanical difficulties such as leaking faucets or burned-out light bulbs, to
the proper individuals.

If it is necessary to use special apparatus, e.g., burets or conductivity units, you should see that this
special equipment is available to the students at the beginning of the period.

Check to see that reagents needed for assigned experiments are available. Special reagents such as
standard solutions are usually furnished through the storeroom, but it may be necessary for you to see
that your own section is supplied without delay.

Notations regarding the assignment may be written on the board, including any changes, omissions, or
substitutions. Be prepared to answer questions on the assignment.

3. Thelaboratory Period

Begin class promptly. Make necessary announcements and demonstrations. Call attention to specific
directions for the assignment but keep the time for such talks to a minimum. Then, encourage students to
take up their own work quickly. Students should work at their assigned desks unless specifically told to
work elsewhere or in groups. Try to be readily available so as to make sure that each student performs
the experiments properly and to offer suggestions where needed to help him obtain satisfactory results.

Once class routines are well established you are likely to find your time fairly well taken up in
answering questions. However, it is desirable whenever possible to observe the various students in their
actual performance of laboratory work.

Try on occasion going from one to another to ask questions concerning the experiments: ask a student
what he is doing, and expect him to answer without reading from the manual. If an apparatus has been
set up, ask him to explain its function and perhaps the function of the different parts. Ask to see his
record of data. Insist that records be kept dated and current with the work and that they truly record his
own observations. Other questions will suggest themselves with practice.

Watch regularly for opportunities to give help in developing good laboratory techniques and courtesy—
for example, the need to keep corrosive chemicals or reactions, etc., away from balances or other special
apparatus, or from one’s neighbor’s notebook.
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While making the rounds, it may be well also to discuss the reports of the previous period, to make
suggestions and to explain notations.

Effective teaching in the laboratory requires continuous contact with the students and their work. Make a
definite effort to visit each student at least once during each laboratory period.

If the student is required to hand in a report before leaving, the report should be brought to you
personally. If the time permits you may on occasion ask questions about the experiment or discuss with
him the quality of the work. Such procedures can help to discourage hurrying through the performance
of the experiments in order to leave the laboratory early. (These reports should be returned to the
student, if possible, at the next laboratory period.)

The laboratory instructor, as well as the student, should be in the laboratory throughout the period.
Lounging about a stockroom or corridor is not acceptable practice. The laboratory period is not a time to
relax, to grade papers, or to study for your own courses.

4. Beforethe End of the Period

Allow time for necessary clean-up operations. You expect to enter a clean laboratory ready for use by
your section, so at the end of the period see that your own students clean up their individual working
spaces and that reagent shelves and other community working areas are also clean for the next class.

Make any necessary announcements about future assignments, etc. Recheck once again, as you did
before the period, special equipment and supplies; gas, water, and air outlets; lighting, etc.

5.  Special Situations

The first and last laboratory periods of the term are not typical. During the first period the desk and its
equipment are usually assigned to the student. This is the time to give general instructions concerning
such matters as arrangement of the laboratory, conduct of the laboratory period, location of different
types of reagents and apparatus, care of equipment and responsibility for returning things to their proper
places, procedures for obtaining supplies, location and use of fire protection devices, and procedures in
event of injury.

For the last period of the term it is difficult to give general directions. Procedures in different courses
vary. Usually the period is spent cleaning up and returning equipment. Make sure that you understand
the requirements for your particular course.

6. Other Comments

For laboratory dress, it is suggested that the instructor wear a jacket or smock or other protective
garment. This may also help a student needing assistance to distinguish his instructor readily from the

group.
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. Graduate Assistant Level Designations In Chemistry

1. Teaching Assistant

Please refer to Article 19 of the GEU Contract (dated May 16, 2002 through May 15, 2005) for Level 1
and L evel 2 designations. L evel 3 Teaching Assistants are also defined under Article 19 of the GEU
Contract and Chemistry defines the term “equivalent” in that contract, as follows:

Level 3: Students who have an M.S. degree or equivalent, defined by Chemistry as having passed the
Second Year Oral Examination and experience as a Teaching Assistant for four semesters, excluding
summers. Students at this level who meet the following additional criteria may be eligible to receive a
higher level of compensation:

1. A cumulative total of three “Outstanding” evaluations on a Departmental Teaching
Assistant Evaluation form, from a faculty member or an instructor. Only one such
evaluation can be applied toward this criterion per semester (i.e., this restriction applies in a
course where there are multiple instructors).

2. At least three sets of student evaluations (SIRS forms) with an average response of 80% or
greater. (One course = one set)

2. Research Assistant

Research Assistants are not included in the GEU Contract. Every effort is made by Chemistry to ensure
equivalency in the status of all Graduate Assistants. In accordance with University Guidelines regarding
determination of Graduate Assistant Levels, the Chemistry Department uses the following additional
criteria for setting Research Assistant levels.

Level 1. All students in the first year of the Chemistry Graduate Program. Students who fall into this
category who have an M.S. degree, are coded as a Level 2 on their Graduate Assistant Appointment.

Level 2: All students in their second year and above in the Chemistry Graduate Program and who have
at least two semesters of GA experience.

Level 3: Students who have an M.S. degree or equivalent, defined by Chemistry as having passed the
Second Year Oral Examination and experience as a Teaching Assistant for four semesters, excluding
summers. Students at this level who meet the following additional criteria may be eligible to receive a
higher level of compensation:

1. A cumulative total of three “Outstanding” evaluations on a Departmental Teaching
Assistant Evaluation form, from a faculty member or an instructor. Only one such
evaluation can be applied toward this criterion per semester (i.e., this restriction applies in a
course where there are multiple instructors).

2. At least three sets of student evaluations (SIRS forms) with an average response of 80% or
greater. (One course = one set)

The Department of Chemistry Gradual 2002-2003



VI-14

TEACHING ASSISTANT EVALUATION

TA’s Name: Semester:

Instructor(s): Chemistry:
Teaching
1. Competence 0] G S P No Eval.
2. Communication O G S P No Eval.
3. Attitude toward students O G S P No Eval.
4. Lab Safety (0) G S P No Eval.
5. Extra efforts with students o G S P No Eval.
Course Operations
6. Responsibility toward duties (0] G S P No Eval.
7. Contributions to teaching meetings 0] G S P No Eval.
8. Provides student feedback O G S P No Eval.
9. Extra contribution to the course O G S P No Eval.

The categories above are obviously of unequal weight. Apply your own weighting factors in determining the overall
evaluation. (Please return the completed evaluation to the Chemistry Graduate Office.)

Duties:
Was this TA responsible for recitations? A vYEs d nNo
Did you attend any of these recitations? A YES d No
Circle One:
Outstanding: Merit level performance of duties.
Good: Tries to do a superior job with extra effort if needed.
Satisfactory: Does neither more nor less than the minimum required.
Poor: Unacceptable performance of duties. Please give specific examples on

back of form.

No Evaluation

Comments:
c: Advisor
Student
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J. Principlesof Learning and Motivation

The following principles are basic to effective teaching:

1. Meaningfulness

The subject matter must be meaningful for the student. For subject matter to be meaningful, the
student should be able to relate to it personally. Consequently, the teacher should relate material to:
a) the students’ past or present experiences; b) the students’ interests and values; ¢) the students’
future activities or aspirations; d) material to be covered later in the course.

2. Prerequisites

The level of the students’ previous knowledge is one of the most important factors determining
learning success or failure. Therefore, the teacher should: a) analyze each learning task to determine
prerequisite concepts, principles, and skills; b) test student knowledge of prerequisites (do not
assume knowledge). Testing may be accomplished by informal questioning in which the answer to
the question demonstrates knowledge.

3. Modeling

A student is more likely to learn if he is presented with a model of the behavior to be learned. This is
especially true of complex behavior like problem solving. When presenting the model, the teacher
should: a) present the strategy or plan of attack before-hand; b) point out and label all steps; ¢)
explain why all decisions were made and point out consequences.

4. Active Appropriate Practice

No learning occurs without practice. However, the practice must be relevant to what is to be learned.
Therefore, the teacher should require students to state strategies for solving problems, answer
questions about the application of principles or theorems, give examples. It is often better to space
practice over a period of time.

5. Fade Prompts Gradually

Complex learning often requires starting with hints (prompts). As learning progresses, the teacher
should withdraw prompts gradually.

6. Novelty Stimulates Attention

Teachers should: a) plan several ways of presenting the same material; b) should use several
different procedures during lesson. For example, modulating tone of voice, using several different
examples, lecture followed by discussion followed by question and answer.

7. Open Communication

Learning is facilitated if the class is structured and instructor’s messages are open to students’
inspection. Therefore, the teacher should: a) tell the students the objectives in each instructional unit;
b) tell students the reasons for all his actions; c) permit students to ask questions.

8. Pleasant Conditions & Consequences

Learning is facilitated if instructional conditions are made pleasant, or at least not aversive.
Therefore, the teacher should: a) avoid unpleasant physical conditions; b) set challenging tasks; c)
give students feedback (to questions, answers, tests, homework) as soon as possible; d) reward (by
recognition) students’ efforts; ) avoid ridiculing or degrading students in any way.
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K. Questioning Skills

1. Rationale

As a chemistry teaching assistant, you will ask questions for a variety of specific reasons. You may want
to find out what your students have learned in lecture about a certain subject. You may want to find out
how well your students have prepared a lecture or laboratory assignment. You may want to use
questions to guide a student in solving a problem in a classroom or laboratory setting. In general, as a
chemistry teaching assistant, you will frequently encounter teaching situations in which asking effective
oral questions is your most important teaching skill.

2.  Levd of Questions

The kinds of intellectual skills your students will develop vary in complexity. Sometimes you will be
satisfied that a student simply know (i.e., have memorized) a fact. At other times, you will expect more
sophisticated reasoning. For example, you may expect them to use evaluative criteria in selecting from
among two or more synthetic routes to a compound.

A system of classifying educational goals according to a hierarchy of intellectual skills was developed in
1956 under the editorship of B.S. Bloom. In this hierarchy, six broad categories of educational goals are
established. These are:

Knowledge simple recall of facts.

b. Comprehension ability to translate into one’s own words’ using a given equation to
solve a problem; translating a literal statement into an equation.

c. Application being able to apply concepts to a specific situation; recognizing and
solving a problem where the equations are not given.

d. Analysis involves all that application does, and also requires that students
recognize component parts within material; distinguish relevant from
extraneous material; distinguish fact from hypothesis.

e. Synthesis requires that students assemble components into a form which is new
to them; design a research plan; devise a synthetic scheme.

f. Evaluation the ability to judge the value of materials in terms of internal and
external criteria.
It is much easier to list these categories than to gain enough experience to use them effectively. As you
question your students, you will want to keep in mind that there are different levels of questions. If most
of your questions are at the knowledge level, many students quickly become bored and pay no attention.
If most of your questions are at the synthesis or evaluation levels, many students will be unable to
participate and will quickly become discouraged.

3. Examples

a. Knowledge State the atomic number of oxygen.
b. Comprehension  Define the term exothermic. Cite two examples of exothermic reactions.
c. Application A student took a pink carnation and bleached it by placing it in a water

solution of sulfur dioxide. Next, he took the bleached carnation and
immersed it in hydrogen peroxide. The original color reappeared. Explain the
sequence of observations.

d. Analysis In the absence of gasoline, identify the products one expects from the thermal
decomposition of lead tetraethyl.
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e. Synthesis Outline a possible scheme for converting coal, sulfur, air, and water into the
drug sulfanilamide.
f. Evaluation Assume that you are in a position to decide where limited financial resources

should be spent in terms of developing the “breeder” reactor or basic research
on the “fusion” reaction. Decide where you would spend the money, and
justify your decision.

4. Formulating Questions

The way in which you state your question will often determine its effectiveness. Here are a few points to
think about:

a. Avoid ambiguous questions. Ambiguous questions frequently can be avoided by using the
corresponding written question as a model. A written exam question is best stated as a direction:
name..., write..., balance...., devise a synthetic scheme..., etc. In each case, a “measurable”
verb is used in the question. When you ask a question, you will use words such as what, how,
and why. When you formulate your oral question, think of the corresponding direction you
would give for a written exam question.

b. Avoid “yes” and “no” questions. For example, the question “Is carbon monoxide considered a
pollutant?” is almost certain to be followed by “Why is carbon monoxide considered a
pollutant?”, so you might as well begin with the second question.

c. Avoid double-barreled questions. Questions which pose two problems simultaneously are
confusing and are to be avoided. For example, the question “What is the difference between
fission and fusion, and how is electrical power generated from these reactions?” is actually a
three-in-one question.

5. Questioning and Responding Techniques

The manner in which you ask questions and treat responses is as important as anything else involved in
questioning. Thus far we have dealt with the levels of questions, the strategy of selecting questions, and
the phrasing of questions. Even though these aspects of questioning are important, the efforts you
expend on these tasks is lost without follow-through in managing the questions.

a. Wait-time. After you ask a question, other than a memory or recall question, wait about three
seconds before selecting a respondent. Do this even if someone volunteers immediately. After a
student responds, wait about three seconds before you respond to the answer. By waiting after
your question, you give everyone in the class an opportunity to think about a response. If you
pick a respondent immediately, then other students are under no pressure to think about a
response. They may listen to the respondent, or they may pay little attention. By waiting after a
response, you give the respondent an opportunity to expand upon his/her answer. Frequently, the
student responder will self-initiate an extended response, and thus you won’t need to use a
probing question to elicit the extended response.

b. Distribute Questions. Distribute questions among students so that many are brought into
participation. You should choose from among volunteers, but you should also feel free to call
upon students that are not volunteering.

c. Reinforce Responses. You may reinforce responses with verbal praise (good!, excellent!, etc.)
and with non-verbal encouragement (smile, nod). You may also reinforce a student’s response by
repeating the response. Never ridicule an answer. You may be tempted to do this when a student
makes a foolish response, one indicating that the students has been inattentive or has not
prepared. The problem with such ridicule is that the act of responding is punished along with the
response. The student subjected to ridicule is less likely to respond foolishly in the future.
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However, the entire class feels that their safety in responding to questions is threatened, and the
overall response frequency is lowered.

d. Use Your Students. Use your students to reinforce one another and to help you eliminate
erroneous responses. For example, ask the class to comment on respondents’ answers both when
they are correct and incorrect. This is a good way to allow a student’s peers to deal with his/her
foolish response.

e. Encourage Student Debate. When you are using divergent questions, it is particularly helpful to
get students debating with one another. For example, when two students have each devised
synthetic routes to a compound, debate between the two as to which is a preferred route is going
to be a valuable learning experience for both them and the class. Such debate may be conducted
at the evaluation level of the goals hierarchy.

6. Some Additional Considerations

a. Try to avoid embarrassing students in front of their peers. If a student seems embarrassed, try not
to force him to answer a question; recognize a partial correct answer; consider answering his
questions in private.

b. When a student asks a question, find out how many other students have the same question.
1) If a large number of students have the same question, consider the following:
a) Review the material;
b) Assign an exercise to provide practice in answering the question.
2) If few students want the question answered, consider:
a) Speaking to the student (or group of students) after class;
b) Tutoring the student; or
c) Providing remedial exercises, help sessions.

c. In answering a student’s question, don’t tell him more than he wants to know (remember the
story about Johnnie who asked his mother where he came from).

d. If the question asked by a student is important for future learning (e.g., a prerequisite), the
instructor should answer the question immediately.

e. Ifastudent’s question indicates that he has not learned material previously covered, consider
working with him privately after class. This should be done only after determining that the
majority of the students don’t also have the same question.

f. If a student asks a question the instructor cannot answer:
a) Avoid bluffing an answer.

b) Tell student you will research the answer. Evaluate whether you should arrange for a prompt
response, or if an answer by the next recitation is acceptable.

The Department of Chemistry Gradual 2002-2003



VI-19

7. Some Practical Suggestions

The following checklist of techniques should help an instructor to decide on the best course of action to
take when the class seems troubled by questions.

Make the decision to wait patiently when the class is silent—and thinking.

Use the time to interpret the reason for the silence.

Decide on two or three alternate questions that will help to prepare the class for the
original question.

Rephrase the question to make it less confusing.

Relate the question to student experience.

Ask the class to pick out the word or words in the question that interfere with
understanding.

Postpone the question in order to provide more background.

Delay the question in favor of a general review.

Use a problem-solving approach with the class to indicate that their difficulty is a
mutual concern.

L. Reinforcement in Classroom and Laboratory Teaching

1. Rationale
Teachers change students’ behaviors

This is probably so obvious it hardly needs to be stated. But, if you are aware of the way your
interactions with students change their behavior, then you will become a more effective teacher. The
premises and procedures to be presented here are based on findings by experimental psychologists,
notably B. F. Skinner. When these procedures are systematically applied with the objective of
encouraging or discouraging specific behaviors (e.g., encouraging wearing safety glasses or
discouraging inattention in class), the technique is called behavior modification.

Problems arise in deciding which behaviors you want to encourage and how you should encourage them.
In psychological jargon the term for the behavior you wish to encourage is the objective.

The term for encouraging student behavior is reinforcement. The purpose of this handout is to
summarize the basic principles guiding the use of reinforcement and to give some practical suggestions
about the use of reinforcement in chemistry instruction.

“Taken from CDC booklet, "Question, Questions, Questions."
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Techniques of Changing Behavior

There are two basic techniques for altering behavior, reinforcement and discouragement.

a.

Reinforcement is something you do immediately following a person’s behavior that increases
the likelihood that this behavior will continue or be repeated in the future. Reinforcement is
defined solely by its effect upon behavior. If a behavior continues, then it is being reinforced.

There are two reinforcement operations that increase and maintain behavior: positive
reinforcement and negative reinforcement.

1) Positive reinforcement is the presentation of a stimulus that increases or maintains a
behavior. The stimulus may be provided directly or indirectly. One of the most effective
direct reinforcers you have at your disposal is praise. Students will usually work long and
hard for your approval. An indirect reinforcer you can use to motivate students is to provide
them with opportunities to complete tasks successfully in the classroom and laboratory. You
can do this by initially providing a simple task which you are pretty sure everyone in your
class can handle successfully, and build toward more complex ones so your students can feel
a sense of accomplishment. The sense of accomplishment is often a powerful reinforcer for
students who are motivated to learn.

2) Negative reinforcement is the removal or reduction of a stimulus after the desired behavior
occurs. If the removal of a stimulus has the effect of increasing or maintaining a behavior,
that stimulus is referred to as an aversive stimulus.

Consider:
Have you ever nagged a teacher into changing your score on an exam? You were using
negative reinforcement; you stopped the aversive stimulus (nagging) when the behavior you
wanted to reinforce (teacher’s changing the score) appeared.

Of the two methods you can use to reinforce behavior, positive reinforcement is much more
effective. Whenever you use an aversive stimulus you make people feel uncomfortable. They
may respond by trying to escape or avoid the aversive environment. They may even respond with
overt aggression.

Discouragement is something you do immediately following a person’s behavior that decreases
the likelihood that this behavior will be repeated in the future. There are two ways to discourage
unwanted behavior: extinction and punishment.

1) Extinction is a procedure in which behavior that has been reinforced previously is no longer
reinforced. For example, if the teacher whom you nagged for extra points stopped giving you
extra points when you asked for them, your nagging would eventually cease.

2) Punishment has many connotations. Some see it only as physical pain inflicted on
individuals while others include, as well, “psychological hurt” cased by ridicule. Because of
this ambiguity we will use a behavioral definition that is consistent with the previous ones.
Punishment is a procedure in which the presentation of an aversive stimulus immediately
after a behavior makes that behavior less likely to occur in the future.

Consider:
What happens when an instructor shouts threateningly at students who are inattentive, talking
among themselves, and disrupting class? Usually the aversive stimulus (shouting) results in
silence, i.e., the undesired behavior is quelled.
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Of the two methods of discouraging behavior, extinction is much more effective. The aversive
stimulus of punishment will make students feel uncomfortable. As with negative reinforcement,
they may respond by escaping (leaving class, or not attending future classes), and may even
respond with aggression.

Using Behavior Changing Techniques

Timing. Positive reinforcement and extinction work best when they immediately follow the
behavior of interest. Complimenting a student for recording data in a lab notebook is positive
reinforcement. It is most effective when done immediately after the student is observed recording
data. The longer the delay between the time you see a student record data and the time you offer
your compliment, the less effective the reinforcement will be.

Appropriate Reinforcers. Your decision as to which reinforcers are appropriate ones is difficulty.
For example, you may regard a B” as a high grade, but the student to whom you give this grade may
perceive a B as a failure and, therefore, punishing. There is always a difficulty about how each
student, as an individual, will perceive your reinforcers. To some outstanding students, the strongest
positive reinforcer you might have available would be to excuse them from lab work after they have
earned a high grade. To others, providing an opportunity for additional lab work would be the
strongest positive reinforcer; excusing the student for lab work would be perceived as disappointing.

The reinforcers available for a student will also compete with one another.

Consider:

You are a student in quantitative analysis who has just finished four tricky redox titrations, and your
titers agree to better than one part per thousand. You look up to find your teaching assistant
complimenting you for wearing safety glasses, and then moving on. How do you feel about the
appropriateness of the TA’s reinforcers? How do you feel about the way (s)he chose to reinforce?

Verbal Reinforcers. Every time you speak to a student you have the opportunity to encourage or
discourage that student’s behavior. Here are some statements you might make: “That was an
excellent job, and cleverly done. Keep up the good work”. This is unqualified positive
reinforcement, and excellent work is likely to occur again the future. “Your balanced equation is
correct, but you had a problem in using the equation to compute the theoretical yield”. In this
statement, you reinforce the satisfactory part of the behavior without reinforcing the unsatisfactory
behavior. “It’s good to see you in lab this week.” This statement reinforces the behavior of attending
lab regardless of the quality of the student’s effort.

Non-verbal Reinforcers. Your expressions, your smiles, nods, etc., are perceived by students as
reinforcers. When the desired behavior takes place, you smile and the behavior is reinforced. Non-
verbal reinforcers can be as effective as verbal reinforcers in many situations.

Favorable Environment. There are many ways in which the setting of the instruction creates an
environment that influences the effectiveness of instruction. Chemicals and equipment must be
prepared and waiting in lab for students that work quickly. Your outside-of-class hours should be
clearly posted so that he students will be able to locate you easily. The classrooms and labs need to
be well-lighted, kept at comfortable working temperatures, and free of foul smelling gases. All of
these things contribute to the environment and affect the possibilities for learning.

The manner in which you conduct yourself as a teaching assistant plays a major role in establishing
the environment. For example, if you expect your students to wear safety glasses, then you, too,
must wear safety glasses. If you treat your students with respect for their individuality, then you can
expect like treatment in return.
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Prompting. At this point, an experienced teaching assistant reading this module might be asking:
“But I’ve had some students that never did anything well enough that I wanted to positively
reinforce them. What should I do with them?” In these cases, the strategy is to find something the
student does that you are willing to reinforce. In such cases, prompting may be in order. Questions,
especially when used together with clues, are very good prompts.

4. Limitsin Using Reinforcement

You control only a small part of your students’ environment. Therefore, you do not control all of your
student’s reinforcers. Those reinforcers over which you have no control may be the ones that play a
dominant role in controlling student behavior. Thus, even if you are conversant with the use of the
reinforcement tool, there is no assurance that you will be successful in achieving the behavior you
desire. Nevertheless, your best alternative is to use positive reinforcement to encourage the behaviors
you want, and use extinction to discourage the behaviors you don’t want. When you are conversant with
your chemical facts, and when you use consistent reinforcement techniques, you are better able to
accomplish effectively and efficiently the task at hand—teaching chemistry!

M. Testing and Evaluation in Chemistry

1. Rationale

Chemistry departments, and courses within Chemistry Departments, vary considerably in their
expectations for teaching assistants with respect to testing and evaluation. In some situations you will
have no responsibility in this area. In others, you may be assigned a major role in preparation of tests
and the evaluation of student progress. This module contains a discussion of philosophies of evaluation,
suggested procedures for preparing tests and quizzes, and suggestions for evaluation. Detailed
discussion of some aspects which may not be relevant to all teaching assistants are found in appendices.

Tests constructed by the beginning instructor often are not balanced. Sometimes they fail to test the
ability of students to understand concepts, apply principles, analyze situations, or evaluate ideas.
Sometimes they stress application, analyze situations, or evaluate ideas. Sometimes they stress
application, analysis and synthesis at levels beyond the grasp of their students. This module will provide
you with information to develop test items which will measure learning outcomes and to interpret these
results fairly in evaluating student progress.

2. Philosophies of Evaluation and Testing

When a teaching assistant attempts to evaluate students, one question that immediately pops into mind is
“Evaluation relative to what?”—An absolute percentage standard? The performance of other students?
Individual student progress? The performance objectives for the course? The response to this question
has some important ramifications in terms of the evaluation process. The simplest is the use of an
absolute percentage standard. If the grade on an examination to earn an A is a 90%, everyone
understands what is expected. If a student gets an 89%, no matter how hard or how easy the test, the
student gets a B.

Obviously, not all tests are equally difficult or discriminating. Therefore, most instructors eventually
resort to adjusting their standard (a process often referred to as “scaling”) in order to achieve a more
desirable balance in grades.

The most commonly used grading standard evolves from the performance of the “norm” group. That is,
students are compared to others within their own population.
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The strongest trend in evaluation today is toward the use of a “criterion” referenced evaluation system.
That is, students are evaluated relative to whether or not they have achieved the objectives for the
lesson, unit, or course.

3.

Guidelinesfor Preparing Tests

Preparing a quiz or test requires a great deal of time and effort. The following set of guidelines is
suggested to provide for a more systematic and thorough process of test preparation.

a.

Tests or quizzes should be based on the objectives of the topic or unit in question. Objectives
ought to be stated in terms of behavioral outcomes that can be measured.

The test or quiz should adequately sample the content involved. You should be careful to insure
that the major topics studied are also evaluated. Also, be careful not to make the test too long.
Content should be tested in proportion to the degree to which it was emphasized in lectures, labs
or recitations. Those topics which receive the most attention in class should get a proportional
amount of attention on the test. For example, if you are designing a test with 25 items and you
decide that topic A is twice as important as topic B, then twice as many items should be devoted
to A as B. Construction of a test matrix, as described in step #3 of the section on test construction
below, will help insure that this principle is followed.

The test or quiz should be balanced in terms of the cognitive level of response required by the
student. In addition to knowledge or informational items, there should be questions which test for
understanding and thinking. The Taxonomy of Educational Objectives includes a hierarchy of
six major categories which may be used to classify test items as well as objectives. This
classification scheme is presented in “Questioning Skills.” (An assumption inherent in the
Taxonomy is that the higher levels include operations at lower levels.) Any test or quiz writer
can use this scheme to classify test items so as to insure that the test achieves a balance in the
thinking processes required.

The type of test item or question used should be a function of what is being measured. A wide
variety of question types are available to the chemistry teacher including problems, essay, short
answer, multiple choice, true-false, completion and matching. Problems, essay questions, and
short answer items do a better job of measuring the student’s ability to analyze and apply, and
should be considered when these kinds of goals are important. These types of questions are
generally time consuming, and tend to limit the amount of content to be sampled in the test.
Completion, true-false, and multiple choice items are useful for coverage of more content, albeit
at the lower cognitive categories. Knowing the merits and limitations of each type of question in
relation to the purpose of the test should enable the teacher to select the appropriate categories of
test items.

Test results should be used to provide information on the strengths and weaknesses of the
program by assessing the achievement of students. An item analysis of test results will help
identify those areas of the program where large numbers of students are having difficulties.

A broad evaluation is likely to create a broader motivation for learning. Teachers tend to stress
what they can evaluate and, conversely, de-emphasize those instructional outcomes that are
difficult to evaluate. Students tend to spend their time and energy primarily on the instructional
elements on which they are sure to be evaluated. Instructors should use these facts to their
advantage. If you really are interested in students coming out of your course with laboratory
skills, for example, then you should be assessing these skills and including this assessment in the
overall course evaluation. Notifying students at the beginning of the semester that they are to be
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evaluated on laboratory skills will motivate them to do well in this area. However, if the
instructor considers this to be unimportant, the students will also.

N. Tutoring

1. Rationale

Chemistry teaching assistants typically spend a high proportion of time teaching students in one-to-one
situations. Tutoring skills are not limited to out-of-class hours. Chemistry teaching assistants may tutor
individuals prior to and immediately after recitation classes, and throughout each laboratory working
period. The ability to deal effectively with these tutorial situations is essential to your success as a
teaching assistant.

A prime role of any teaching assistant is to help insure that as many students as possible will attain the
instructional objectives of the course. Stated differently, the TA must assume some of the responsibility
for the success or failure of students. In order to know whether or not a given student is having difficulty
in achieving instructional goals, a rapport must be established between student and teaching assistant
whereby the student will feel comfortable about getting help. The quality of the help you can provide to
your students will be a function of the care that you take in following a few steps designed to increase
the likelihood of success of the tutoring experience.

2. Analysisof Tutoring Technique

Your first step toward effective tutoring is to become acquainted with each individual student in your
class—the student’s name, ability, and feelings toward chemistry. Then, when an actual tutoring
situation arises, you will be able to identify with the student’s feelings about the difficulties encountered
in mastering a particular problem or lab manipulation.

At the beginning of a tutoring session, you can best begin by determining what general educational
objective the student needs to achieve. (In some cases this will be obvious, but in other cases, the
general educational objective may be quite difficult to perceive.) This can be accomplished by
requesting the student to identify the specific concepts/principles which must be identified and mastered
to meet the general objective and what specific behavior/manipulations the student must exhibit for the
instructor to be satisfied. You may have the student attempt to work out a problem to demonstrate what
specific skills are already mastered. While the student responds to questions, you should listen carefully,
identifying what the student knows and what gaps presently exist in his/her understanding.

After you have determined what specific skills or concepts the student needs to develop, you must assist
the student in developing these. This is often done by having the student complete the original problem
or beginning a new one. Ask questions or give directions to allow the student to complete the task—with
minimal assistance provided only when needed to overcome obstacles.

Small steps taken one at a time will generally be more effective than a giant intellectual leap. You
should not provide a prolonged lecture explaining the entire process followed by a statement like, “All
right, now let me see you do it.” Consider tutoring a student who has a problem involving a concept. The
student can be assisted in mastering the concept if you lead him/her through a series of small steps.

To accomplish this you will need to arrange a series of cues, questions, and hints which, hopefully, will
all be happening in an order which encourages desired student responses. Throughout this process, keep
in mind that positive reinforcement, in its many forms, is the desirable consequence for increasing
response strength.
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Provide verbal and non-verbal reinforcement all along the way as the student masters the individual
steps. Provide opportunities during an instructional sequence for the student to behave in a fashion
consistent with the objectives. Let the student practice what he/she will be called upon to do in
displaying mastery of the instructional objectives. Try to provide practice that is exactly like the terminal
behavior identified as the objective. This means that the instructional stimuli will be identical to those
used, for example, on the final examination. Alternatively, let the student have an opportunity to practice
behavior that is similar, but not identical, to the terminal behavior. In this practice situation, there may
be modifications in the nature of the instructional stimuli or in the nature of the learner’s response. The
student may be required to perform the same intellectual operations, but respond in a somewhat different
way. This practice is more appropriate for objectives at the higher cognitive levels.

Tutoring provides an effective opportunity to assist each student in the learning process. As you know,
many students are unsure of themselves in their chemistry course work. When tutoring, we deal with
people, and whether justifiably so or not, those people may lack confidence in their ability to “do
chemistry;” that feeling of awe frequently does hamper their learning. Therefore, it is important to
accept this feeling and to give each student who comes to you some feeling of mastery, however large or
small. Tutoring is an open interaction. Students will reveal their sense of insecurity to you. When they
do, help them overcome this anxiety. When a student does master a new concept or skill, call this to
his/her attention. That is, provide positive reinforcement. Help each student to recognize his/her
achievement when it occurs.

Usually, the final step in a tutoring session is to allow the student to demonstrate that he/she has
mastered the objective by providing an evaluative problem. This evaluative problem should require the
same skills as the student’s original problem.

3. Summary

An effective tutoring model employs several steps. Although the steps are sometimes overlapping, they
can be analyzed:

a. Personal identification. Build a personal relationship with each student. You really should help
somebody, and not just anybody.

b. Student participation. Encourage student participation; get the student actively working on the
problem or concept.

c. Asking questions. Stimulate student response through asking questions that lead to solving the
problem or illuminating the concept.

d. Praise, or reinforcement. Employ generous amounts of praise (positive reinforcement)
whenever warranted.

e. Seeking cluesto difficulties. Analyze the student’s understanding in terms of principles,
concepts, and skills.

f. Accepting and understanding feelings. Identify the student’s position—try to remember what it
was like when you were a student.

g. Evaluation of learning. Encourage the student to demonstrate mastery of the material and
provide opportunities for appropriate practice.
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O. Fact Sheet on Bias-Free Communication

A bias-free environment allows each of us to learn, work and grow, free
from limiting stereotypes and expectations. Such an environment helps
ensure that the rights mandated by human decency and required by law
are protected. Language and actions reflect attitudes and values.
Responsible communicators make every effort to end the biases that so
often invade written, visual and face-to-face exchanges.

There are many ways we can begin to eliminate bias in our
communication with others. When in doubt, substitute your own name
or the name of a friend in your sentences. Ask yourself if you are
limiting, stereotyping, or belittling. Calling a woman over the age of 18
a “girl” or a mail carrier a “mailman,” or suggesting that all
administrators are majority males, influences the thoughts of others.
Before using labels, think about how you would feel if those labels were
applied to you. The key to effective bias-free communication is treating
all people with respect and consideration regardless of age, gender, race,
religion, sexual orientation, ethnicity, physical characteristics or political
preference.

Eliminating specific biases requires a knowledge of ourselves and
how our communication patterns may affect other individuals. The
following are some suggestions for bias-free communication:

Race and Ethnicity

*  Notice words, images, and situations that reinforce stereotypes.
Avoid qualifiers that imply that all members of ethnic groups or
races are the same.

e  Ifyou specify race or ethnic origin, be certain it is relevant. It rarely
is.

*  Avoid language that has questionable racial or ethnic connotations.

*  Avoid stereotyping or patronizing racial or ethnic groups with
tokenism in news stories, anecdotes, or hiring practices.

*  Review your publications and media to be sure all groups in your
organization are adequately and honestly represented and that all
material is bias free.

Gender

e Use gender-neutral words/phrases in your language, e.g., journalist,
firefighter, chairperson. Avoid the use of “man” or “woman” in job
titles.

e Address both female and male perspectives with phrases like
“employees and their spouses.” Use parallel words when specifying
gender like “he/she” or “men/women.”

*  Be sure your pronouns include both sexes instead of only male.

Be respectful to both women and men - don’t stereotype by
gender.

*  Avoid describing men by profession and women by physical
attributes.

*  Mention age only when it is relevant.

e Askindividuals or groups what they prefer to be called.

*  Avoid clichés. Use words that actually describe rather than
stereotype.

*  Remember that children and older people are individuals. Let
them speak for themselves rather than assuming you know what
they want.

*  Remember that you may underestimate a child’s or older person’s
capability or energy.

e To freely pat and touch children and older people simply because
of their age is presumptuous and biased.
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Disability

*  Recognize that a handicap is a disability only when it severely
precludes a specific task. A disability is a legal disqualification; an
irrelevant or insubstantial handicap is not, e.g., people who use
wheelchairs are not disabled unless their handicap is relevant to job
performance and makes them noncompetitive.

*  Concentrate on performance rather than a handicapper
characteristic, e.g., the “blind operator” should be “the operator.”
A first step in concentrating on ability is to recognize that
handicappers are not disabled individuals.

e Askindividuals or groups what they prefer to be called.

Universities should set standards and teach people to live and work
without discriminating or being subject to discrimination. To give all
students and employees an equal opportunity, communications must be
bias free - in the classroom, in meetings, in informal communications,
in written and media communications.

e Textbooks and other communications should be reviewed for bias.
Biased material should not b used; when it is unavoidable, it
should be pointed out and discussed.

*  Special attention should be paid not to limit or imply limitations
to anyone in any occupation or area of study.

e All members of the University community should be judged only
by ability.

e Assignment of tasks should be made on the basis of ability rather
than gender, race, handicapping conditions or other irrelevant
characteristics.

e Diversity of leaders and speakers is important in demonstrating
bias-free communication.

*  Meeting placed should be barrier-free and accommodating so
handicappers are not at a disadvantage. Every person at a meeting
should b given equal opportunity to participate.

Ending bias takes diligence and education. Many of our biased
statements seem so natural we are not aware of the bias. Notice your
communications at home, at work, and in social situations; become
conscious of the words you use and what they imply. An end to
discrimination and bias is every individual’s right and everyone’s
responsibility.
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P. WheelchairsDon’'t Confine—It’sa Matter of Design
Wheelchair Etiquette

1.

10.

I11.

12.

Always ask the wheelchair user if he or she would like assistance before offering help. Your help
may not be needed or wanted. Ask the handicapper directly about how to provide assistance prior
to initiating help.

Don’t hang or lean on a person’s wheelchair. It is part of the wheelchair user’s personal body
space.

Speak directly to the person in the wheelchair, not to someone nearby as if the wheelchair user
does not exist or is a mental defective.

If the conversation lasts more than a few minutes, consider sitting down or kneeling to get yourself
on the same level as the wheelchair user.

Don’t demean or patronize the wheelchair user by patting him or her on the head or shoulder.

Give clear directions identifying barriers, including distance, weather conditions and physical
obstacles that may hinder the wheelchair user’s travel.

Don’t discourage children from asking questions about the wheelchair. Open communication helps
overcome fear and misleading attitudes.

When a wheelchair user transfers out of the wheelchair to a chair, toilet, car or bed, do not move
the wheelchair out of reaching distance.

Don’t be self-conscious or embarrassed about using expressions like “running along” when
speaking to a wheelchair user.

Be aware of the wheelchair user’s capabilities. Some users can walk with assistance. They use
wheelchairs to conserve energy and move about more quickly.

Don'’t classify people who use wheelchairs as sick. Wheelchairs are a mobility tool also used by
healthy and able persons with disabilities, including wheelchair using athletes.

Don’t assume that using a wheelchair is in itself a tragedy. It provides freedom and allows the user
to move about independently. Wheelchairs don’t confine, they liberate!

Adapted from “What Do | Do When | Meet a Person in a Wheelchair?” (National Easter Seal Society)

The Department of Chemistry Gradual 2002-2003



VI-28

Q. Academic Dishonesty

The Academic Freedom Report, as revised in 1984, establishes basic ground rules for hearing cases of
academic dishonesty. The following refers only to undergraduate students, where the AFR applies.

a.

An instructor has discretion to give a student a “penalty grade” for alleged academic dishonesty, up
to and including a 0.0. The penalty may be for the work at issue (exam, paper, etc.) or for the entire
course.

A student receiving any penalty grade for alleged dishonesty is entitled to a hearing, which
originates in the unit offering the course.

In such a hearing the instructor leveling the charge has to make the case. Thus he/she should have
sufficient evidence of dishonesty to convince a hearing panel that the preponderance of evidence—
that which is more convincing and credible—supports a conclusion of dishonesty.

Should the panel be evenly divided, a presumption of innocence has not been overcome and the
student(s) should be cleared of the charge, with the responsible administrator taking the necessary
action.

Despite the fact that the penalty grade may precede the hearing, the parties should be accorded equal
status in the hearing; no panel members should have prejudged the issue, nor should they have any
conflict of interest, whether real or apparent, including any immediate involvement with the course
or the parties.

The panel may vary in size according to the unit’s own rules. There must, however, be some degree
of undergraduate student representation on the panel. The panel must be chaired by a faculty
member.

Each party and the panel should have access to any documents that will constitute “evidence.” Both
parties have a right to present whatever they consider relevant, to have supporting witnesses if they
wish, to cross-question the other party and any witnesses, to rebut any “evidence,” and to have
counsel from within the university either for advisory purposes or to present the case on their behalf.
However, a witness should be confined to his or her own recollection, not that of others.

The instructor, as the person bringing the case, should make the first statement, to be followed by the
student(s). It is better not to have interruptions during these opening presentations. Then the chair
directs questions, by the parties and by the panel. Both parties should also be asked for a brief
closing statement if they wish to make one.

Time limits are at the discretion of the panel. The panel is not bound by rules of law. This is an
informal hearing; the panel can listen to whatever may possibly be germane to judging the matter at
hand, or request any additional material it wishes to have. (It is preferable to err on the side of a full
opportunity to be heard. Much patience may be needed, but the panel, when it deliberates, can
determine what was or was not relevant). Nonetheless, the chair needs to keep the discussion
reasonably on track and civil.

The panel members should feel free to question the parties whenever they wish. If the panel is
sizable, it is better for the chair to recognize panel members and others so questions remain orderly.

A record, either by notes or tape recorder, should be made in the event there is an appeal. An appeal,
if made, is a review of the record for procedural and substantive due process, but in no way a fresh
hearing or an introduction of new issues.

After all evidence has been presented, with full opportunity for explanation and rebuttal, it is helpful
if the panel chair crystallizes the issue in dispute. Then parties, counsel, witnesses are excused, with
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the panel meeting in executive session to deliberate. At that time no record need be kept, but a
written rationale for the panel’s decision should be prepared for distribution to the parties, plus
information re appeal. (Either party may appeal, first to the college level, and, if considered justified,
to the Academic Integrity Review Board.)

1. It is appropriate, in these deliberations, for the panel to consider both the dishonesty charge itself and
whether, in the panel’s majority view, the penalty also fits the crime. (Is it reasonable, given the
circumstances, or disproportionate to the offense, if any? This does not mean that the panel members
themselves might not have chosen a different penalty—but is the one chosen by the instructor
reasonable even if individual panel members might have followed another course of action?)

m. If more than one student is involved in a charge of dishonesty—as is often the case, a panel may
assess different penalties for the same act if persuaded that the degree of guilt is clearly differential.

n. It is important that students not be barred from further work in the course pending completion of the
hearing. This is to assure that a record of grades will exist in the event that the student is cleared of
the dishonesty charge.

o. In the event that the dishonesty offense is considered so serious that disciplinary action is believed
warranted (i.e., a penalty more severe than a failing grade, including possible suspension from the
university) the matter will be heard initially at the college level, with appeal by either party to the
Academic Integrity Review Board. Such matters usually involve violations of ethical and
professional standards, falsification of academic records, or repeated dishonesty in the classroom.
(While a previous finding of guilt cannot fairly support a second charge of dishonesty, it can support
an increased penalty.)
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R. Academic Dishonesty Procedures

LEVEL OF
ADMINISTRATIVE
INTERVENTION

| INCIDENT |

TWO OPTIONS AVAILABLE TO INSTRUCTOR
CHOICE IS BASED ON SERIOUSNESS OF INCIDENT

CHEATING, PLAGIARISM
STAYS IN DEPARTMENT

INSTRUCTOR ASSIGNS
PENALTY GRADE
VERY SERIOUS CHARGE
WARRANTS MORE THAN A
0.0 IN COURSE (E.G., FALSIFICATION
OF ACADEMIC RECORDYS)
GO TO COLLEGE LEVEL
STUDENT APPEAL
| DEPARTMENTAL HEARING PANEL |
APPEAL BY
EITHER PARTY
COLLEGE LEVEL
HEARING PANEL
APPEAL BY
EITHER PARTY
ACADEMIC INTEGRITY
REVIEW BOARD
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October 12, 1989

S. Dissent versus Disruption
A Summary of MSU Policies and Regulations

Fundamental to Michigan State University’s philosophy on campus dissent is a belief that the rights
guaranteed in the First and Fourteenth amendments of the Constitution must be protected. The
University has worked for decades to establish a community consensus on the scope of intellectually
productive and constitutionally protected dissent, and to distinguish it from impermissible disruption.
That consensus is now embodied in several documents which have received student, faculty, and
administrative review and approval. Although some of the passages set forth below were developed to
delineate student rights and responsibilities, the principles enunciated are generally applicable to
members of the University community.

Michigan State University is a community of scholars whose members include its faculty,
staff, students, and administrators. The basic purposes of the University are the
advancement, dissemination, and applications of knowledge. The most basic condition
for the achievement of these purposes is freedom of expression and communication.
Without this freedom, effective sifting and testing of ideas cease, and research, teaching,
and learning are stifled. [Academic Freedom for Student at Michigan State University,
section 1.1]

The student is not only a member of the academic community, but a citizen of the larger
society, who retains those rights, protections, and guarantees of fair treatment held by all
citizens, and which the University may not deny. The enforcement of the student’s duties
to the larger society is, however the responsibility of the legal and judicial authorities
duly established for that purpose. [Academic Freedom for Sudents at Michigan Sate
University, section 1.4]

Wherever rights conflict, regulations shall, to the maximum extent feasible, permit
reasonable scope for each conflicting right by defining the circumstances of times, place,
and means appropriate to its exercise. [Academic Freedom for Students at Michigan State
University, section 1.5.6]

Regulations shall respect the free expression of ideas and shall encourage the competition
of ideas from diverse perspectives. [Academic Freedom for Students at Michigan Sate
University, section 1.5.7]

Through Academic Freedom for Students at Michigan Sate University and companion documents, MSU
has been a pioneer in dealing with issues of broad concern within higher education. Recently, a Carnegie
Commission Report recommended:

+ That evaluation of and response to events on a campus be based on the distinction
between the dissent and disruption.

+ That dissent be protected as a democratic right and a major means of renewal for
society and that repression be rejected.
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 That disruption be met by the full effort of the campus to end it and, where necessary,
be the general law while guarding against excessive force by law enforcement
personnel.

Academic Freedom for Sudents at Michigan State University reflects our institutional recognition of the
distinction between disruption and dissent and our effort to protect dissent as a democratic right.
Moreover, wide recognition of the central role of freedom of expression in the pursuit of the
University’s mission must serve as a bulwark against internal and external intolerance of lawful dissent.
That role is sufficiently vital to justify our acceptance of certain criticisms and inconveniences.
Nevertheless, justifiable limits exist. Mechanisms for dealing with disruption are provided through
policies and regulations established with the broad student input, and through MSU Ordinances
established by the Board of Trustees. The following passages provide a key sampling of the rules by
which permissible manners of dissent are distinguished from impermissible disruption:

General student regulations shall be those regulations established within the University
community... to secure the safety of members of the University community and
University facilities, maintain order, and ensure the successful operation of the
institution. [General Student Regulations, Introduction]

... no student shall... cause or threaten physical harm to another, or endanger the
physical safety of another. [General Student Regulations, section 2.01]

... no student shall... obstruct or disrupt the activities or functions of another individual
as protected by law, ordinance, regulation, or policy. [General Student Regulations,
section 2.04]

... no student shall... without proper authorization enter or remain in any University
building or designated are which is officially closed according to hours posted or which is
restricted for designated purposes or to designated individuals. [General Student
Regulations, section 4.07]

... no student shall... interfere with the functions and services of the University (for
example, including, but not limited to, classes, social, cultural, and athletic events,
computing services, registration, housing and food services, governance meetings and
judicial hearings) such that the function or service is obstructed or disrupted. [General
Student Regulations, section 5.02]

Attention is drawn to related passages from the MSU Ordinances, which carry the force of law and are
adjudicable through the courts:

...No person or persons shall, without authorization, assemble together anywhere on the
campus for the purpose of creating any noise or disturbance, riot, raid, or other improper
diversion, or assemble in a manner which obstructs the free movement of persons about

the campus or the free and normal use of University buildings and facilities, or prevents

or obstructs the normal operations of the University...

...No person or persons shall disrupt the normal operation of any properly authorized
class, laboratory, seminar, examination, field trip, or other educational activity of the
University...

...No person or persons shall disrupt the normal use of any campus building or area
which has been assigned or scheduled through appropriate channels for educational or
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extracurricular activities. Included within, but not limited to the foregoing, is the use of
appropriate buildings or areas for dramatic or musical presentations, lectures, athletic
events, military exercises, orientation meetings, registration, commencement ceremonies,
and placement activities...

...No person or persons shall disrupt the normal activity or molest the property of any
person, firm or agency while that person, firm, or agency is carrying out the provisions of
a contract or agreement with the University... [Disorderly Assemblages or Conduct,

MSU Ordinance 16.00]

Other related activities are subject to regulation under “Michigan State University Ordinances, 1989”.
For example, ordinances exist concerning parades and processions, public address equipment and signs.

Lawful and peaceable demonstration as an expression of advocacy or dissent is permitted and protected.
Members of the academic community are free to organize, discuss, pass resolutions, distributed leaflets,
circulate petitions, picket and take other actions which are lawful and consistent with University policy
and procedures. However, these activities of an individual or group of individuals can not disrupt the
University’s programs.

Collectively, civil and criminal laws and University policies, ordinances, and regulations prohibit
disruptions of the University environment including such acts as those which deny the rights of students,
the faculty, the staff or guest of the University; disrupt or obstruct activities of the University; deny the
rights of those engaged in peaceable discourse or dissent; deny free movement of persons on any part of
the University campus or any property owned or leased by the University; deny the proper use of offices
or other facilities to the students, faculty, offices, staff, trustees or guests of the University; endanger the
safety of any person on University property; or threaten or result in the destruction of property.
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VII. THE CHEMISTRY LIBRARY

A. Introduction

The past year has been witness to many changes with the library that provides information for chemical
research. In March 2002 the Chemistry Library closed its doors and the Biomedical and Physical
Sciences Library (BPS Library) located on the first floor of the attached Biomedical and Physical
Sciences Building (Room 1440) opened. James “Jim” Oliver the Chemistry Librarian is located here. He
offers specific assistance for your research needs.

The new library is particularly strong for research in the sciences, as besides chemistry it supports the
research needs for the departments of Physics/Astronomy, Biochemistry, Microbiology, and Physiology.
There are 450 journals and 103,500 volumes in the BPS Library. Many journals also have an electronic
edition. The library maintains a reserve reading collection, a reference collection (that does not
circulate), and access to several databases.

There is a list of URLs where you might find additional assistance at the end of this section. Please
remember that for any question about the libraries or chemistry research you may ask the librarian, Jim
Oliver, oliver@cem.msu.edu, 432-4900 x1994.

B. Library Policiesand Procedures

1. Circulation. Your student identification card is also your library card. Don’t forget to notify the
library if you lose it. Please don’t forget to bring the card whenever you use the library. We will
need identification in order to check anything out to you. This includes the reserve readings.

2. Loan period. Check the University Lending Policies at the URL
http://www.lib.msu.edu/pubs/info/info02.htm. There are some differences that the Biomedical
and Physical Sciences Library has from the Lending Policies. For example, we do not ever lend
journals, and we do not have theses or some other types of documents to lend. But otherwise our
policies match the MSU Main Library polices.

3. Tolocatebooksor journals. Use MAGIC (the libraries’ catalog), which is located on all the
computers in the room. Full web access computers (found all over campus, including the
libraries) can connect quickly by using the word magic instead of your username. When
searching for journals use the full title of the journal as a Magic title search, never use
abbreviations.

4. Reserves Collection. Many professors chose to place books and/or folders on reserve for their
courses. Most of these items circulate for two hours, with no over night use. You can locate the
items that might be on reserve, from the course syllabus, or Magic. Reserves are fined if overdue.
The charge is $0.01/minute calculated 24 hours per day.
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5. Additional Services.

Interlibrary loans, use the link at the URL http://www.lib.msu.edu/magicplus/. You can request
books and photocopies using this form. For books you might to also consider InMich, which is a
service found on the Magic site that allows you to borrow books from a number of smaller
universities and public libraries in Michigan.

Recalling books, you may request that a book that is currently checked out to a patron be
recalled for you. There is a two week delay before the book needs to be returned. You can find a
web form for recalls at: http://www.lib.msu.edu/magicplus/Services/recall.html. Do not ask a
library employee to tell you who currently has a book, we cannot. Not responding by returning a
book that you have checked out and that has been recalled will result in a fine of $1.00 per day.

You may return booksto any campus library and they will be returned to the proper holding
library, you may also request that Interlibrary Loans be sent to you to any branch library on
campus.

Photocopying, you may have access to a access code or PIN that belongs to your professor to
make copies without coin in the Biomedical and Physical Sciences Library. There would be a six
digit number, not related to any grant numbers to which you might have access. Grant account
numbers may be used in most libraries by using a copy account form. Otherwise the copiers are
coin at $0.10 per page.

6. Chemistry Library Committee, a committee of four faculty members, a graduate student, and
an undergraduate student that advises and guides the Chemistry Librarian.

7. Other information, we appreciate proper use of the library. When we close the library at night,
please leave promptly. You have permission to use the library after hours with an access card
that you will receive from the department. If you wish to continue to use the library leave when
we close and then reenter after the library employee leaves. This is necessary so that we can be
certain that there are no unauthorized users of the library after closing. This is a privilege and can
be removed if misused. Please use the overnight checkout procedure and do not remove anything
from the library that has not been checked out.

C. Web Sources

Here is a listing of some useful web sites.

http://www.lib.msu.edu/bps/ General information about the Biomedical and Physical Sciences Library,
including hours, staff, and many useful bits of information. Including links to all other forms of library
service.

http://www.lib.msu.edu The MSU Libraries web page. From here you can locate Magic, Service
Request Forms, and general information about MSU Libraries. The library sponsors general lectures,
and a Friday night film series.

http://magic.lib.msu.edu The MSU Libraries catalog.
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http://citrix.lib.msu.edu/scifi.htm Access page for SciFinder Scholar. A program to search the data
found in Chemical Abstracts, and Medline.

http://citrix.lib.msu.edu/beilstein.htm Access page for Beilstein and Gmelin. Two handbooks of
chemistry that will give the general reactions and physical properties of organic (Beilstein) and
inorganic (Gmelin) compounds.

http://www.chemfinder.com A commercial site that has pop-up advertising windows, however this is a
good site to locate general properties on compounds.
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VIIlI. OPERATIONAL PROCEDURESAND REGULATIONS

A. Introduction

The primary activities in the Chemistry building are learning, teaching and research. For these activities
a fine building and extensive equipment have been provided and the satisfaction of further needs is
anticipated. How effectively, efficiently and safely these facilities serve for their designed purposes
depends entirely on their care and the commendable conduct of each occupant in this building.

B. Building Security

Entrances to the building are unlocked Monday-Thursday from 7:45 a.m. to 10:30 p.m., Friday, 7:45
a.m. to 5:30 p.m. Saturday from 10:00 a.m. to 5:30 p.m. and Sunday from 12:30 p.m. to 5:30 p.m.
Reduced hours will be in effect during holidays and vacation times. Only persons possessing issued keys
may enter the building at other times and the holder of keys must not admit anyone NOT possessing a

key.

Every individual working in the building must assume responsibility for locking doors to unoccupied
areas, including teaching laboratories, to prevent tampering with or loss of personal or University

property.
C. Building Keys

1. Statement of Policy

The entering graduate students and postdoctoral associates are given a submaster key to the floor that
includes the room that they are initially assigned to. This key opens the outer doors and library. After
assignment to a specific research area, this key may be traded for a different submaster key.

If a graduate student is teaching in the undergraduate laboratories, all keys necessary to perform that
function are also made available for the term.

Keys to areas which are usually not accessible to students or postdocs must be negotiated with the Chair
or a representative designated by him/her.
2.  Requirements

a. A fee of $25.00 is assessed for each building key which is lost and not recovered.

b. The holder of a key may not admit anyone else to the Building or any area within.

c. Normal good conduct and safety practices are expected to all who have access to the Building.

d. The key must never be loaned to another individual.

3. Remarks

Anyone issued a key to a laboratory assumes the responsibility of becoming familiar with safety
equipment and procedures. Anyone involved in a research effort in the laboratories should have a copy
of the Department’s Safety Manual, which outlines minimum safety standards.

Of greatest importance is that any student working in the laboratory should remain within voice range of
another student in the same room in case assistance is required.
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4. Library

The Library door must not be unlocked nor must anyone admit a person not possessing an issued key
outside of the posted library hours. See regulations pertaining to the use of the library.

5. Maintenance and Repairs

Malfunctioning electrical, plumbing and ventilating equipment should be reported in writing to the
Building Manager’s Office. Location and nature of needed repair should be stated.

Thermostat adjustment should be requested through the Building Manager, in Room 141 (ext. 360).

6. Office Machine Rooms (Main Office & Room 128)

Only authorized personnel, the clerical staff and full-time faculty are allowed to use the facilities of
these rooms.

Photocopiers are located in the Departmental Library for use by faculty, staff and graduate students.
They are to be used for reproduction of printed material not readily available in reprint form. they are
not to be used for copying of reference or textbooks, theses, or personal correspondence. The copiers are
available to graduate students, staff and faculty at all times for research. Routine and large quantity
duplicating on these machines is discouraged.

7. Further Considerations

Keys to the building, departmental library, offices, and laboratories for teaching are issued from and
returned to the sub-basement stockroom, B-1. Keys to desks are also issued from this office when a desk
is assigned to an individual. Unneeded keys (such as “teaching” keys after the term ends) should be
returned promptly to B-1.

Recipients of keys assume responsibility for proper care and handling of keys. They are not to be loaned
or duplicated. Violation will result in forfeiture of keys. The fine levied for each lost building key is
$25.00.

Students leaving campus for the summer must turn in all keys.

All keys must be turned in when those in possession are no longer employed in the building. This
includes staff, graduate and undergraduate students, and other Departmental personnel with temporary
access to the building.

The loss of a key must be reported immediately to the Business Office.
Master keys are issued only to the faculty, secretaries and certain staff members.

No keys are issued to undergraduates without specific authorization from the Chair. Since
undergraduates are supposed to be supervised at all times they are in the laboratory, normally only a
front door - library key is issued with the Chair’s authorization. See key policy statements below.
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D. Smoking

According to University Regulations, smoking is prohibited in all University buildings. Everyone must
abide by these regulations, and furthermore, must enforce these regulations in areas under his/her
supervision. There is no excuse for thoughtless stamping out of cigarettes on the floor. State law
prohibits smoking in the elevators.

E. Shops

Electronic components and assistance with instrument construction and repair are available at the
Electronic Shop located in Room 28.

Supplies, assistance and instruction for machine shop work are available in Room 44. The student shop
is located in Room 40, adjacent to the elevators. Tools may be signed out from the main stockroom
(B-1).

Glass work is performed by the University Glass Shop located in Room 39.

F. Stockroom and L ecture Preparation Room

Laboratory instructors may check out chemicals and supplies for teaching from the appropriate teaching
stockrooms.

Chemicals, supplies and equipment for research are checked out by graduate students from appropriate
stockrooms. The student must record the items checked out, returnable and non-returnable, on sheets
kept in the stockrooms.

Items not available at the stockrooms or shops are ordered by faculty members through the Business
Manager’s Office. No student is to order or purchase items without authorization from a faculty member
and then only through the Business Manager’s Office. If items must be picked up at a local or campus
source, a purchase request form must first be completed by the Business Manager’s Office.

Stockrooms serving teaching areas will only be open when laboratory sections are scheduled. Hours
when the stockrooms will be open will be posted.

Everyone in the laboratory is urged to return all returnable supplies and equipment when no longer being
used. These items will then be available to others who have need for them. Credit will be issued to the
professor’s research allotment upon return of goods (excluding chemicals) to the stockroom.

G. Telephones

Telephones have been installed for use by graduate students for local calls only. Long distance calls
must be made from the pay phones located on first and third floors.

The “Red” phones located in the corridors are for emergency use only. These phones go directly to the
Department of Public Safety. In case of serious injury or emergency, simply pick up the phone—no
dialing is required. Be sure to relate to the safety officer who answers the phone the following
information:

l. Your name.
2. The nature of the accident or emergency.

3. The location of the accident or emergency.
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H. Chemical Waste Disposal

Normal liquid wastes will be picked up in your laboratory. To schedule a pick-up, call the Office of
Radiation, Chemical and Biological Safety (ORCBS) at 3-6675. They will need the following
information: name, room number, building, phone number, the amount and type of waste. ORCBS will
then come by sometime on Friday to pick up the material and leave new containers. Be sure the tag is
properly completed prior to pick up. Containers that are leaking, too full, or have a spill on the top
around the opening will not be taken nor the contents transferred to another can. Please do not bring
chemical wastes to the loading zone ar ea.

Wastes that cannot be combined into a five gallon container may also be scheduled for pick up so long
as they are not classified as explosive by the DOT (e.g., organic peroxides and nitramines, azides,
fulminates, etc.) and are properly labeled. Try, however, to minimize the number of containers. Reactive
material, such as Na, K, P, CaH,, etc., can also be picked up by ORCBS if packed under an appropriate
solvent and properly labeled.

Used pump oil, including flushing oil, is to be poured into the 55-gallon drum located outside room
138A.

For material classified as explosive, or for other reasons rejected by ORCBS, contact Dave Voss, who
will make arrangements for its disposal.

The responsibility for protecting staff, students and the community from hazardous substances employed
in teaching and research is shared by instructors, principal investigators and the departmental and
University administrations. Fundamentally, however, all per sonnel must accept the responsibility
for their own safety and for not imposing unwarranted risks on others.

. MSU Tornado and Disaster Warning System
Tornado Watch means conditions are favorable for tornadoes to develop.
Tornado Warning means a tornado has been seen - TAKE SHELTER NOW!

A tornado WATCH is announced over radio and television stations and by telephone to key locations on
campus. Do not call the Weather Bureau EXCEPT to report the actual sighting of a tornado. Be prepared
to move to shelter.

A tornado WARNING-TAKE SHELTER NOW condition is announced over local radio and television
stations and by the sounding of a steady tone on campus and police vehicle sirens. (The campus siren on
the top of the building is tested at 12:30 pm on the first workday of each month.)

Seek shelter in the basement. Do not use the end stairways. Windows in the stairways have broken in
previous windstorms. STAY AWAY FROM ALL WINDOWS. All areas above ground must be
evacuated when the siren on the roof sounds. You MUST leave any above ground portion of the
building. You MAY, at your peril, leave the building and go outside, although this is not recommended.
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Do not seek shelter in large rooms with wide, free-span roofs, such as gymnasiums or auditoriums.
(Basement areas of the M.S.U. Auditorium and Jenison Gymnasium are approved shelters.)

In homes, seek shelter in the basement or in closets or rooms in the center part of the house. AGAIN,
STAY AWAY FROM WINDOWS.

In open country, move away from the tornado at a right angle to its path. If this is not possible, lie flat,
face down, in the nearest depression or ditch. DON’T STAY IN VEHICLES.

Married Housing units have been issued instruction sheets which give the building to seek shelter in and
directions for proceeding to the shelter.

Plan now the action you will take during severe weather. Monitor local radio and television stations
during unsettled weather. At home, keep your family together, ready to move to the shelter. Prepare
blankets, a flashlight, necessary medicines, a battery operated radio and a first aid kit to take to the
shelter.

The ALL CLEAR signal is given over radio and television stations. There is NO siren signal for “all
clear.”

Testing Program

The monthly tests of the MSU warning siren are held the first working day of each month at 12:30 p.m.

The siren is located on top of the Chemistry Building and is controlled from the headquarters of the
Department of Public Safety.

The tests are intended to familiarize the University community with the signals so they may be
recognized under different weather conditions.

J. University-Related Travel Information

A Michigan State University Travel Authorization/Voucher Form must be completed whenever a
University related trip will be taken (i.e., attendance at a conference, seminar, etc., which is located off-
campus). The Travel Authorization/Voucher Form must be completed even if the travel does not involve
reimbursement (this is for insurance purposes only). Described below is the procedure for completing an
MSU Travel Authorization/Voucher Form.

1. A Michigan State University Travel Authorization/Voucher Form can be accessed on-line at
the following URL.:
http://ctlr.msu.edu/download/scripts/form_search.asp?Department=Travel

2. Prior tothetrip, the” Travel Authorization” portion of the form must be completed (an
account number must be provided); initialed by the student’s research advisor and
submitted to the Chemistry Business Office (Room 324 Chemistry) for approval.
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3. After returning from the trip, submit your receipts and Travel Voucher to the area secretary
for completion of the “Reimbursement” portion of the Travel Voucher. University Guidelines
for reimbursement must be followed, and any arrangements that the student and research
advisor have agreed upon must be taken into account. Special note should be taken of
requirementsfor receipts. In most casesan original receipt isrequired — under certain
circumstances, a charge card receipt is acceptable. The student’s research advisor needs to
approve the expenses being claimed before the completed Travel Voucher is submitted to the
Business Office (Room 324 Chemistry Building) for processing through the University.

4. Graduate Students are eligible to receive a travel fellowship through The Graduate School.
Applications can be acquired in Room 118 Linton Hall.

For additional information regarding University travel, pleaserefer to the following web site:
http://www.ctlr.msu.edu.
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IX. SAFETY PRACTICEIN THE LABORATORY

A. Introduction

Safety manuals are issued to each incoming graduate student. Each student is urged to read the manual
to familiarize himself/herself with its content. The manual contains detailed advice and information but
the following brief statements should serve as the beginning guide to safe work in the laboratories.

B. Elementary Safety Rules
1. Laboratory safety is the personal responsibility of each individual.

2. Bea good housekeeper. Establish safe working habits. Be aware of possible hazards and ways to
eliminate them. Order and neatness will minimize accidents.

3. Wear eye protection at all times in the laboratory. All laboratory work involves some eye hazards.
Safety goggles must be worn by everyone in the teaching labs.

4. Supplement safety glasses with a face shield when experimenting with hazardous chemicals.
Work in the hood behind a safety shield or barricade.

5. Wear safety goggles and/or a face shield when working with equipment that is either evacuated or
under greater than atmospheric pressure.

6.  Familiarize yourself with the location and use of fire alarms, fire-fighting equipment, safety
showers, gas masks, fire blankets, and emergency exits in your work area.

7. Do not work in a laboratory alone. Be sure help is within voice range. There must be no exception
to this rule.

Keep approaches to all doors free. You may need to use one in a great hurry someday.
9.  Reactions should not be left unless you know them to be safe.
10. Securely fasten all cylinders of compressed gases.

11. Keep storage of reactive materials in the laboratory to a minimum - if economically feasible, order
the smallest package available from the manufacturer.

12.  Treat all chemicals as corrosive and toxic and all chemical reactions as hazardous unless you
know them to be otherwise.

13.  All spills of hazardous chemicals of 500 ml or more should be reported immediately to the Safety
officer, Dr. Ardeshir Azadnia (Ext. 114) and the Building Manager, Mr. Robert Rasico (Ext. 360),
and/or to the Office of Radiation, Chemical and Biological Safety (ORCBS) (Tel: 5-0153).
Contact the Main Office (Ext. 339) if you are unable to reach Dr. Azadnia or Mr. Rasico. Should a
release of hazardous chemicals occur after hours, call MSU Police at 5-2221 or 911 or by simply
picking up the red telephone in the corridor. They will take it from there.

14. Use nichrome wire to secure all cooling water tubing connections. Wire is available from the
stockrooms. Anchor tubing in drains.

15. Consult the Safety Committee, your major professor, the instructor in charge of the laboratory, or
safety literature if in doubt about chemicals or reactions.

16. Know what to do in case of an accident, who to call, where to get help, when to run, how to
contain the damage and what forms to fill out.
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17. Label prolifically. Remove all expired labels before re-using a bottle. State and federal Right-to-
Know labels mandate that all chemical containers are clearly labeled.

18. Promptly neutralize or destroy any hazardous by-products such as excess sodium metal or cyanide
solutions. Arrange for frequent pickup of wastes by calling ORCBS (5-0153).

19. Prior to starting a chemical reaction, obtain the Material Safety Data Sheets (MSDS) from the
Chemistry Library or by calling ORCBS (5-0153).

20. Study the MSU-Chemical Hygiene Plan Manual before starting any laboratory work. Every
research group has a copy of this plan and a copy is available in the Chemistry Library. For your
convenience, the main body of the MSU-Chemical Hygiene Plan Manual with regards to prudent
laboratory practices and operating procedures is included here.

C. Safety Equipment Availability

Safety equipment is provided for your protection and use.

—

2. Itis your responsibility to know the location of the nearest shower, sink, fire alarm, fire
extinguisher, fire blanket, and emergency telephone. NOTE: These pieces of equipment have
been located so that they are accessible to each laboratory.

Notify the Safety Officer, Dr. Ardeshir Azadnia (Ext. 114), of any deficiency of safety equipment.
4.  Special safety equipment may be obtained as follows:

a. Safety glasses. All occupants must wear splash proof safety goggles while wet chemistry is
being done by anyone in the laboratory. Graduate students may obtain a pair of prescription
safety glasses at the Department’s expense. See the secretary in the Business Manager’s
office.

b.  Goggles, face shields and ultraviolet-absorbing glasses may be checked out from the main
stockroom (B-1).

D. Contact Lensesin the Chemistry Laboratory

Contact lenses are not protective devices, and indeed, present an increased hazard to the wearer in a
chemical laboratory. Hard lenses are constructed of polymethylmethacrylate, cellulose acetate-butyrate,
and methyl methacrylate-silicone copolymers; all are soluble in or swollen by many organic solvents.
Soft lenses are constructed of various water-swollen cross-linked polymers containing about 80-85%
water, so in addition to absorption of organics, aqueous chemical solutions are readily soluble in the
water phase of the soft lenses. Both types can trap vapors, but the probability of hazard is greater and
more damaging with soft lenses.

Hard lenses are generally 7 to 10 mm in diameter covering only a part of the cornea. Foreign bodies such
as small metal fragments, rust or powders can become entrapped beneath the lens. Since the lens floats
on the cornea rather than being in a fixed position, there may be abrasion between the lens, foreign body
and cornea. Likewise, recirculation of hazardous liquids, once trapped and solubilized in the tear fluid, is
likely. Soft contact lenses are generally larger, between 12 and 15mm in diameter, and cover a larger area
of the cornea and part of the sclera as well. They adhere more tightly to the cornea so do not have as
much fluid motion as the hard lens, and therefore offer some protection against corneal foreign bodies.
The major risk, however, is from chemicals. Because of the high water content of the soft lens, caustics
or materials toxic to the cornea are quickly conducted through the lens and thus are held in place against
the cornea by the proximity of the lens itself.

The Department of Chemistry Gradual 2002-2003
























X-10

concerning the timing of your job search. In the “old days”, a company may hold an offer to you for up
to a year, while you complete the dissertation writing process. Now, companies frequently need
someone NOW, and with a degree. Because of this, it may be unwise to begin your search too early.
You may get a perfect job offer, but are unable to take it because you are still not close to completion.
Your advisor is the best resource to understand how to time your job search with your writing.

E. Your Sixth Year and Beyond in the Graduate Program in Chemistry at M SU
Thingsto Remember

We hope that you have a productive experience in our graduate program, and that you achieve your
personal, educational and career goals. There are many facets to the graduate program that you must
keep track of, and attend to, throughout the year to be recognized as a student in good standing. Below
is some “friendly advice” from the Graduate Office that you should keep in mind, if you are still in the
program after a period of 5 years.

1. Evaluateyour situation

Certainly there are many reasons why a student may still be in the program after 5 years. They may be
almost done, and will complete all requirements in 5.1 years. They may have changed advisors, or
encountered a major instrumental or chemical setback that introduced a delay in their program. You
need to clearly understand the situation, and be able to identify any problems that exist at this point.
Was there a time in your career where you just didn’t get much done? This is not necessarily to find
someone to blame, but just to have for yourself a realistic evaluation of your situation. If it takes 7-8
years to complete a Ph.D. program, employers will want to know why. There are diminishing returns as
your program extends after 5 years. We have had situations where, after 5 years, both a student and
their advisor realized that a Ph.D. was probably not the best thing for the student to complete. Perhaps,
if they were hired as a Ph.D. they would be unable to work at that level of expectation, and may be
better off completing an M.S. degree. These are hard decisions that have to be made. Hopefully, if you
have exceeded the 5 year limit, the end is near, and all will be fine.

2. Hold a Guidance Committee M eeting as soon as possible

All graduate students who are beginning their 6" year or beyond are required to hold a guidance
committee meeting in the fall of each year, to discuss their current situation and to develop a plan for a
timely completion of their program. A form detailing the recommendations of your Guidance
Committee is completed at this meeting. The Graduate Office should receive sufficient notification of
this meeting in order to prepare your file for the Committee. Don’t avoid this. Planning is good. Some
students benefit from having a discussion with a group of faculty, in which their advisor agrees to a
specific completion plan and time-table. It is important for your Committee to understand your situation
as well. Finally, the “paper trail” is very important. The University has time limits associated with
graduate programs. Exceed the time limit, and they may require that you retake Cumulative Exams, or
you may be removed from the program. (Obviously, the University is uncomfortable in conferring a
Year 2001 degree in Chemistry to someone whose transcripts include courses taken in 1990!) If you
have delays, and they have been discussed by a committee, with plans for completion outlined and put in
writing, these may be useful if additional delays take you close to University time limits. Trust the
Department to help you to define a completion plan.
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Appendix A: Graduate Student Forms

The forms in this Appendix are for information only. They should not be copied for use or detached
from The Gradual. The original forms are available on the shelvesin the Main Office and/or an

electronic version isavailable on the Chemistry Department web site.

Ph.D. Degree Forms

Research Advisor Selection

Selection of Guidance Committee (Ph.D.)
Change in Guidance Committee (Ph.D.)
First Committee Meeting Report (Ph.D.)

How and When to Submit the Ph.D. Guidance Committee Report

Guidance Committee Report

Change in Guidance Committee Report (Ph.D.)
Second Year Oral Examination (Ph.D.)

Record of Comprehensive Examinations

Recommendations of Guidance Committee for Students in the Sixth Year and Beyond

Distribution of Unbound Copy of Dissertation (Ph.D.)
Final Oral Examination (Ph.D.)
Cancellation of Final Oral Examination (Ph.D.)

Record of Dissertation and Oral Examination Requirements for Doctoral Degree Candidate

B. M.S. Degree Forms

Request of Change of Program Status

Selection of M.S. Oral Committee

Change in M.S. Oral Committee

Distribution of Unbound Copy of Thesis (M.S.)
Announcement of Oral Examination (M.S.)
Cancellation of Final Oral Examination (M.S.)
Oral Examination Report, M.S., Plan A

Oral Examination Report, M.S., Plan B

C. Evaluation and Status Report Forms
Student Research Evaluation

Teaching Assistant Evaluation

Graduate Student Status Report

D. Application for Graduation and Check Out Form
Application for Graduation
Check Out Form

The Department of Chemistry Gradual
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A-16
A-18
A-19
A-20
A-21
A-22
A-23
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http://www.reg.msu.edu/StuForms/GradApp/GradApp.asp
http://www.cem.msu.edu/pdfs/Gradual_Checkout_Form.pdf

Appendix A-2
RESEARCH ADVISOR SELECTION
Department of Chemistry

My choice of a Preceptor for my research project for the [AM.S. Ph.D. degree is:

Professor

Student Name

My major area will be

My desk will be located in room

My telephone extension will be

Date

Advisor's Signature Student's Signature

I have also interviewed and consulted with the following faculty with respect to their research interests:

Signed Date

Approved:

Associate Chair for the Graduate Program Date

cc: Chemistry Business Office
Chemistry Main Office
Initial Advisor
Major Advisor
Student
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Appendix A-27
GRADUATE PROGRAM IN CHEMISTRY AT MSU
STUDENT STATUS REPORT

Name: «Last», «First» Area: «Area»
Student No.: «PID» Advisor: «Advisor»
Soc. Sec. No.: «Soc_Sec_» Degree Program: «Program»
Merit TA (Y/N): «Merit» Term of Entry: «Entered»

Placement Exam

Placement Exam Completed:

Area Semester
Analytical/Physical «AP_Placement»
Inorganic/Organic «lO_Placement»

Deqgree Requirement Progress

Selected Guidance Committee Members:
«Guidance_Committee»

(*Chairman, ~"Second Reader)

First Committee Meeting: «First_Committee_Meeting»
Date of Second Year Oral Examination: «M_2nd_Yr_Oral»
Guidance Committee Report Completed: «GC_Report»

Cumulative Exam

Cumulative Exam Results (Date/Area/Paoints):

«Cum_Exam_1» «Cum_Exam_5» «Cum_Exam_9»

«Cum_Exam_2» «Cum_Exam_6» «Cum_Exam_10»
«Cum_Exam_3» «Cum_Exam_7» «Cum_Exam_11»
«Cum_Exam_4» «Cum_Exam_8» «Cum_Exam_12»

Please check this report for accuracy. Any discrepancies should be highlighted, a brief explanation
written if necessary, and the report should be returned immediately to the Graduate Office. The
correction will be made and a new copy of the report will be given to you and your advisor.

C: Advisor
Student
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http://www.reg.msu.edu/StuForms/GradApp/GradApp.asp

of the (Regtsirar

MSU Home

ar ;

Site Map _ Contac!

Application for Graduation

Top of Form

Application for Graduation ‘

Request Date: 2/13/2003

Submit by first week of semester you expect to complete degree requirements. Summer candidates
should submit by first week of Spring Semester.

PID

I

Name - as you want it to

appear on Diploma (Be sure to use exact spacing and capitalization)

Semester and Year that you

expect to complete I Fall jl 2002 j
requirements

Mailing Address for Diploma

Street

Apt

City/State/Zip

111

Country U

Note: Your Diploma and a complimentary copy of your transcript will be mailed 4 weeks after the end of
the semester.

a

Yes - I went notification of my graduation sent to the
newspaper o. the city listed above. (You must notify any additional

Newspaper Notification newspapers directly.)

a

12~ | do not want notification of my graduation sent to the
riawspaper.

Candidate For ...

Bachelor of

Cducational Specialist

| Major

Major

WWWWWWW

College

Any other information the Registrar's Office should know: i.e., are you completing an additional
major, a thematic program, an option, a specialization, or MBA concentration?

N
|

jl

Note: All of the above, when completed, will appear on your MSU transcript.
They do not show on the Diploma. (You are limited to 255 characters)

Local Phone I I I
- T - - -

Email Address I

The Department of Chemistry Gradual
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Appendix A—29
Graduate Student Check Out Form
Department of Chemistry <+« Michigan State University

(Please note: Final Certification of your degree will not be processed until the Graduate Office receivesthis
completed Check Out Form.)

1

2.

Name: Advisor: Date:

All books borrowed from the Biomedical and Physical Sciences Library have been returned in acceptable condition.

Signature (Librarian)

Original copies of laboratory notebooks and backup copies of computer files related to research, have been turned in.
Supplies and equipment have been checked in. Working space and apparatus isin satisfactory condition, all products
are properly labeled, hazardous wastes have been removed, and desk is clean and in satisfactory condition.

Signature (Major Professor)

BPS Access Card returned to the Chemistry Graduate Office.

Signature (Graduate Office, Room 381)

All keys and have been turned in and/or accounted for.

Signature (Sub-Basement Stockroom)

Business Office Accounts Closed.

Signature (Business Office, room 387)

Chemistry Computer Accounts attended to.

Signature (IT Support, room 383)

All data stored on any instrument in the Max T. Rogers NMR Fecility has been properly backed up and may now be
deleted.

Signature (NMR)

X-ray Ring/Badge has been returned to the Office of Radiation, Chemical and Biological Safety (if applicable).

Signature (ORCBS, C124 Resch Complex-Engr.)

Employment: Please list the name of the institution or company where you will be employed after you receive your degree
and the position you will hold (e.g., postdoc, research scientist, etc.).

Forwarding Address:

Employed By:

Position Title

Telephone: E-Mail:

Received (Graduate Office Signature) (Date)

[o%

Business Office, IT Support-Carter, Main Office

The Chemistry Graduate Program Guide 2007-2008



Appendix B—1

Appendix B: Chemical Physics Degree Requirementsin Chemistry

A. Thegeneral requirementsfor the College of Natural Science for the Ph.D. degree apply.

B. Specific requirements of the Ph.D. degree Program in Chemical Physicsare asfollows:

1.

Students must satisfy the admission and qualification requirements for the Ph.D. degree of
either the Department of Chemistry or of the Department of Physics. Prospective students
should request admission into the Chemical Physics Program in a letter to the Committee on
Chemical Physics.

The Ph.D. Guidance Committee for each student must have at least two members from the
Department of Chemistry and at least two members from the Department of Physics. The
Major Professor serves as chair. Another committee member is designated as Second Reader.
The Guidance Committee Report must be completed within two semesters after admission into
the Chemical Physics Program. Copies are to be filed with the Director of the Chemical
Physics Program, the Graduate Office of the admitting Department, and the Dean of the
College of Natural Science.

At least six credits of coursework from each department must be included in the student’s
course program. The courses chosen, and any changes in the program made thereafter, are to
be approved by the student’s Guidance Committee. (Changes are made on a form available
from Department Graduate Offices.) In meeting these credit requirements, candidates should
be enrolled in courses that are recognized as being graduate level unless the Committee on
Chemical Physics has granted written permission for course work constituting an exception to
this rule.

Students must hold a graduate teaching assistantship for a minimum of one semester during
their tenure in the Chemical Physics Program.

One portion of the Comprehensive Examination is of the cumulative type. The requirements of
the department into which the student was admitted apply. The Comprehensive Examination
in the Department of Physics and Astronomy is based on passing the final examinations in a
core set of entry-level graduate courses. In the Chemistry Department, Chemical Physics
cumulative examinations will be given six times each academic year — three per semester; they
are graded on a pass/fail basis. Candidates for the Ph.D. degree may begin these examinations
immediately after they have enrolled in the graduate program and must be continued without
interruption. Physical Chemistry cumulative exams may be designated in lieu of a separate
Chemical Physics examination: A grade of 2 or 3 on the designated Physical Chemistry exams
is equivalent to a pass for a Chemical Physics student while a grade of 0 or 1 is a fail. By the
end of the second year, it is expected that at least two cumulative exams (either Chemical
Physics or designated Physical Chemistry) have been passed. Students who fail to meet this
minimum requirement will be removed from the Chemical Physics Program. The candidate
must pass four cumulative exams; a minimum of two Chemical Physics exams and the
remainder designated Physical Chemistry exams.
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6. No later than the midpoint of the third semester (not including Summer semesters) each
graduate student must meet with his/her Guidance Committee. The research advisor will call
and preside over this short meeting. The purpose of the meeting is to:

a. Discuss course measurements and the Guidance Committee Report. The Guidance
Committee Report will be completed, but not signed until the Second Year Oral
Examination.

b. Present the plan for the student’s second year, focusing on the work to be completed
to prepare for the Second Year Oral. The advisor will present his/her goals for the
student for his/her second year and beyond. In some cases, the goals for the student
may be to perform certain experiments, learn certain instrumental methods, build an
instrument, make compounds, etc. In other cases, the goal may be to master certain
concepts required for pursuing the research. In this way, the student and the
committee members will clearly know what will be expected by the time of the
Second Year Oral Examination.

c. The first seminar (scheduling, content) should be discussed at this meeting.
d. Progress on the Chemical Physics Cumulative Examinations will be discussed.
e. There should be some preliminary planning of the time of the Second Year Oral.

7. An oral examination, intended to provide an assessment of a student’s preparation for his or
her independent research project, forms the remaining component of the Comprehensive
Examination. This oral examination is administered by the student’s Guidance Committee,
under the supervision of the Second Reader; it is normally taken in the second year and must
occur before the end of the fourth semester in residence (not including Summer semesters).
The oral examination can only be scheduled after the student has passed two cumulative exams
(either Chemical Physics or designated Physical Chemistry). A research proposal is to be
prepared by the student and distributed to the members of the Guidance Committee at least 14
days prior to the oral examination date. The results of the exam are transmitted by the Second
Reader to the Graduate Office of the admitting Department and to the Director of the Chemical
Physics Program, on a form provided by the latter. If the examining committee determines that
a student’s research preparedness and/or progress is unsatisfactory, the graduate program may
be terminated or specific recommendations for a course of remedial action, including re-
examination, will be given.

8. Each student must pass two seminars (graded on a pass/fail basis) presented before appropriate

groups in the physics or chemistry departments — the Physical Chemistry Seminar (CEM 998)
or the regular solid state or Cyclotron seminar series.
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9. The final oral defense of the dissertation research is presented before the Guidance Committee;
the seminar portion of the final oral defense will be open to all members of the university
community. A manuscript, reprint, or similar evidence of the student’s participation in the
dissemination of the research results must be submitted, with the thesis draft previously
approved by the Major Professor and Second Reader, to the members of the Guidance
Committee at least one week prior to the scheduled defense. A form to be signed by each
Committee member at that time, as well as the MSU form to be completed after successful
thesis defense, is available from the Director of the Chemical Physics Program.

10. The Guidance Committee of every student beginning their sixth year of study and every year
thereafter must meet during the first semester of every year. The purpose of this meeting will
be to assess the progress of the student and could be the final oral defense. The meeting will
normally be called by the Major Professor. If the Guidance Committee does not meet during
the first semester of the year, the Director of the Chemical Physics Program will call a meeting
of the Committee during the first month of the following semester.
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