The Role of MACTLAC Departments in the Preparation of High School Science Teachers

The Chairman and-Resource-Pexsen presented much information indicating
the continued low level of preparation of science teachers in elementary
and secondary schools., Less than ten percent of the high school science
teachers in Minnesota meet the modest minimum recommendations of the
Garrett Committee Report of fifteen years ago. Statistics also showed
that liberal arts colleges are producing a distressingly low number

of science teachers (only about 10% of those employed in Wisconsin).

The state departments of education are slow to adopt higher require-
ments for certification. Because of inadequate undergraduate prep-
aration in their science majors, high school teachers tend to do their
advanced work in Education. As a consequence, high school students are
ill-prepared when they enter college and the chemistry department,
receiving a mediocre product from high school Chemistry, faces the
problem of producing in four years a teacher who is properly qualified.

The colleges can establish the minimum requirements for the major in
Chemistry, but high school teachers can be assigned to teach in fields
in which they have not majored. A scarcity of qualified teachers of
high school Chemistry encourages the latter situation. The colleges
should seek to encourage more students to prepare for teaching Chemistry
in the high schools.

But students with bright minds should be encouraged to go to graduate
school. Industry, with better salaries, offers competition. As a
consequence, the number of Chemistry majors who can be recruited for
high school teaching is reduced. It was generally agreed that a stu-
dent of average ability and who is well prepared in the field could be

a good high school teacher. Personality and an ability to communicate
with students were recognized as important and necessary characteristics
of a good high school teacher.

In conclusion, the group concurred in stating that the college graduates
in Chemistry who are to teach in the high schools should meet the
minimum recommendations of the Garrett Committee. Physical Chemistry
was considered to be more important than Organic Chemistry because of
the Chemical Bond Approach. The student must have sufficient back-
ground so that he is able to show the impact of Chemistry upon our

life and upon the age in which we live. Tt was also emphasized that an
adequate undergraduate preparation in chemistry would permit the teacher
to pursue graduate work in the discipline rather than in education.
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MACTLAC MEETING, Lawrence University October 15, 1965

Discussion group topic: The Combined Introductory Course in
Chemistry and Physics.

In an opening statement Dr. Child of Carleton College called
attention to the reasons for the combined introductory chemistry-
physics courses and posed the following questions:

1. Do students understand and appreciate the reasons
for the course?

2. What is the role of the course in respect to non-
science students?

He then asked Dr. Ralph Deal of Kalamazoo College and Dr. Edward
Fuller of Beloit College to describe the combined programs in their
respective schools. Their reports served as a basis for the ensuing
discussion which, at first, consisted largely of questions to them
and their answers. By the end of the meeting several more or less
well defined ideas and impressions were apparent, and we summarize
them in outline form.

AIMS - the combined programs seek to:

1. +take advantage of the basic principles, normally first
taught in physics courses, which are useful to chemistry,

2. show the underlying unity of chemistry and physics,

3. avoid duplication of material.

ADVANTAGES AND GAINS of the combined program are:

1. there is a definite saving of time,

‘2. chemistry students come earlier to understand the
basic physical-chemical concepts and relations {for
example, energy),

3. the student generally is more knowledgeable and better
prepared for subsequent courses.

DISADVANTAGES AND PROBLEMS result from:

1. a lack of suitable textbooks,

2. a lack of teachers who have training in both chemistry
and physics. As a result the courses usually are broken
up into periods taught alternately by chemistry and
physics teachers and hence lose some of the desired unity.



OUTLOOK:

1.
2.

the difference in terminology and symbols as used by
physicists and chemists.

More suitable textbooks are forthcoming.

The number of properly gualified teachers will
probably remain small.

The place of the non-science student in the program
remains unclear.

Combined programs at the higher levels can be expected.

Submitted by,

Harold W, Fenrick
Paul L. Splitstone



Group V. INSTRUMENTATION REQUIREMENTS IN THE UNDERGRADUATE CHEMISTRY CURRICULUM.

Leader: R. Bayer, Carroll College. =and John Zimmermen,

The discussion be@gn with a report of an informal survey conducted by the
group leader. Of the 22 schools comprising the survey:

1. All schools had gas chromatographic,UV and IR instrumentation.

2. Most schools had at least two recorders.

3. Two schools had an NMR and four had a Cary 15 or a Beckman DK spectro-
vhotometer.

L. Thirteen of the 22 schools surveyed were seriously interested in NHMR.

. .

The ensuing discussion developed around the eriteria involved in the addition
of instrumentation o a department's curriculum. Cost did not appear to be the
decisive factor. The group noted an increasing willingness of college administra-
tions to purchase costly instrumentation. This observation was especially true
when matching fund arrangements could be made.

The next criterion to be considered was the question, "How much instrumentation
is essential to the undergraduate curriculum?” The main point of contention was
the advisability of purchasing an NMR. This lead to a discussion of the effective~
ness of an elementary organic course with a spectroscopic emphasis, but without

direct student contact with the instruments in guestion. The group was egually

L s
L

divided on this point. Concern was expressed for an overemphasis -ef instruments
at the expense of principles demonstrated by more classical approaches.

The group consensus was that the small libersl arts college could not hope to
purchase and maintain an up to date holding in all the diverse areas of chemical
instrumentation. However, the chemistry major should be exposed in depth to at
least one of the more sophisticated instruments -- IR, X-ray, etc. Student
experience with the maintenancg,stability and calibration problems inherent in com-

the
plex instrumentation was considered to be an important complement to/use of

instrumental data to help answer chemical gquestions.

Several participants pointed out the common oversight of maintenance costs as



a factor in instrument selection. The mechanical and electronics ability

necessary to maintain instruments in an optimum operating condition was a

missing factor in most of the departments represented. An informal show

of hands indicated approximately half (20) of those present were interested
Tt

in obtaining formalized electronics instruction. Several noted the heavy

demand for such instruction has made it difficult to gain admittance to the

various concentrated programs of instruction based on the Heathkit adaptation

of the Malmstadt-Enke modular electronics approach.



MACTLAC Meeting ~ Lawrence University, October 15, 1965

Discussion Group - ACS Approval of Undergraduate Chemistry Departments

Chairmen - Dr. S. F. Darling, Lawrence University
Awﬁ L dA 1;/ £

Dlscu351on~Leader - Dr. E. L. Haenisch, Wabash College

18- pesple were present in-the group.

Dr. Haenisch indicated that at the present time there are over 330 approved
departments and 20-25 requests for approval of new departments each year. This
constitutes a preposterous working load if each approved institution is o be
visited once every five years. The Committee on Professional Training is much
concerned with the quality of both undergraduate and new Ph.D. programs.

At the National ACS meeting held in Atlantic City in September, 1965, the
Committee met with department heads from approved institutions and discussed
various proposed changes in the minimum standards. A new edition of the Minimum
Standards booklet should be out some time in December, 1965. The changes will
not be very great. Mapny of the proposals made in Atlantic City will not be put
into effect. As the Committee has stressed repeatedly in the past, it is willing
to consider special proposals with an open mind.

Questions and answers indicated the followlng:

1. Biochemistry if offered should have as a prerequisites one year of
organic and some preparation in thermodynamics and kinetics.

2. Some concern has been indicated about the 180 hours of organic
laboratory. These may be reduced.

3. Qualitative organic seems to be coming integrated more and more
with general orgaenic chemistry. There is nothing wrong, however,
with qualitative organic as an advanced course.

i, There will probably always be four semesters of advanced courses
required, but one may be in physics or mathematics. As of now,
inorganic and analytical courses with a physical chemistry pre-
requisite are required.

5. There may be some adjustment of the 225 hours now required in
advanced laboratory. This may be moved up and 180 hours of
organic laboratory may come 4OVIl.

6. There seems to be a desire to abolish requirements in terms of
course titles and express reguirements in terms of required
toplics.



7. A reading knowledge of German and evidence of the use of it in

8

10.

the study of chemistry is still required. Very likely Russian
will be permitted as an alternate language, but it would then
have to be used in advanced chemistry courses.

When an institution is under consideration, the Committee will
probably ask to see copies of examinations, laboratory reports,
research reports, etc.

After a request for an evaluation visit has been sent to the
Cormittee, it may be six months or a year before the school 1is

visited.

Requests for copies of the Minimum Standards booklet should be
sent to:

Mr. J. H. Howard, Secretary

Committee on Professional Training

3L3 State Street

Rochester, New York 14650

Respectfully submitted,

o

Kénneth L. Hamm
Carthage College
Kenosha, Wisconsin

/

e A Vit
[ R - L
J3ames C. Nichol

// University of Minnesota
** Duluth, Minnesota
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Group & - Role of Analyiical Chemistry in the Undergraduate Curriculum
Chairman: Dr. Stanley Watkins, Cos College
‘Resource Persons: Ur. W. Stratton, Earlham Collegs
Dr. J. Bixler, Lake Forsst College
o Dr. R. Ramstte, Carleton Collaca

Dr. Watkins posed as the guestion for discussion how to integrate analytical
chemistry into the total chemistry curriculum. In the ssnse that it reguires a
knowledge of organic and physical chemistry it is already integrated. Content is
currently being handlasd in several ways. It may be integrated into other courses
and eliminated as a ssparate course, or introduced in general chemistry to be
followed by = more rigorous treatment in junior or senior yzar ss a ssparaite courss.

He called on the resource persons to descr 1

be their solutions to this problem.

o

1) Dr. Strattons

=

In the ®arlham curriculum {(discussed in detail in an ADB report) quantitative
methods and analytical technigues have bsen integrated into courses as nzeded--s.g.,
ionic eguilibris in the courss on ¥Ions®, instrumental analytical technigques in the
course on "Energy™. The buret is used as a tool in freshman chemistry. Second
yvear students prepare compounds and analyzs thair own preps. Organic gqual comss
in the junior ysar., Further synthesis and analysis of nompounds, with methods
taken mostly from the literature, is done in the senior year.

ty of Illinois e
s part of the ge
ra aav for ths t

Dr, Stratton also indicated that the Universi
guant course for chemistry majors. Ths lab work i
course. Dr. Stratton feels that students ars not

point. There must bs a significant lecturs component and carefully
laboratory work.

ional view. He feels sufficient and specific
mistry as a separate course. 4t Lake Forest
unior year in the form of s rigorous course
hems is an excellent way to get in descrimive
chemistry. a term of ﬂuantitatvva ysls vith special
on

e
smphasis on tit
analysis of rezl
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In the ensuing discussion the

How can ones deal adeguately with 2ll the different and complexejuilibris sncountered
in gqualitative analysis?

This cannot be don2 in ths freshman yzar. Do much w
individual student confersnces.
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The th sory of indicators, end-point deiecti
methods,

hat is the solution to the shortage of analytical chemists?

405 should put the anslytical courss back imto the minimum standards regquirements.

In ths semester olaq, where would be 2 good place for the analytical courss?

It was sugzested that qusnt be put in the first term of the sophomore year;
organic in the sscond term; physical chemistry in the Tirst term of the junior
year, and both physical chemistry and gquant coursss in the second term,

How can the "cook-book" zspec
Assign simple salts at ©

texts.
Give an unknown ion not included in the jusl scheme.
Do not 21low lab manuals in thz lsb at any t

what the student can put on a 35 card.

nalvsis be aliminated?
s without notes or
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the 4diff i"ultv in analytical
h

It is wron5 to eouﬂte ; 2 s c
New course namss are more descripbive and include anal"tical techniquss wher

Py s
ar curr ullun of the ds

s in the chemistry ¢ L
taught by the physics departmsnt and

um these instrumsnts



What about HMR and nmzss spectromstry?

HMR and mass spectromsiers are not necessary

legs. Mass spsctrometry is useful only v i

ic ideas of HIMR can be given and spsctra f
[

ad by the studants.

¥ instruments in the undergraduste
th a2 high precision in trument. The
rom other sources can e handled and
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