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HISTORICAL STATEMENT
THE MIDWESTERN ASSOCIATION OF CHEMISTRY TEACHERS IN LIBERAL ARTS COLLEGES
Chapter I*

B, L, Haenisch
Wabash College

4is a part of the centennial celebration of Mommouth College in 1952, the
chemistry department, under the leadership of Professor W. S. Haldeman,
invited to the campus as guests of the College for a conference on teach-

ing of chemistry, faculties of a large number of neighboring institutions.

In issuing the call for this conference, Professor Haldeman stated, "It is
ironical that many of us have labored so long in the same geographical area
and during this time have gotten to know so little of one another, If this
conference serves to widen and deepen our acquaintance and to give us insights
with respect to our work, it will have been a worthy feature during Monmouth's
anniversary year."

The Monmouth group patterned their program in minature along the lines <f

the workshops so successfully sponsored each June by the Division of Chemi-
cal Education of the American Chemical Society, the main feature of which

is intensive discussion in small groups. ZEdward L, Haenisch of Wabash College
was asked to serve as director of the conference which selected as its theme,
"An Evaluation of the Teaching of College Chemistry in Liberal Arts Colleges.'

Ninety representatives from 53 colleges (principally midwestern liberal arts
colleges, but including a few state institutions which were neighbors of
Monmouth) attended the meeting. They heard challenging addresses delivered
by Dean Harry F. Lewis of The Institute of Paper Chemistry, Professor

Al fred Garrett of Ohio State University, and Dr. E, H, Volwiler, President
and General Manager of the Abbott Laboratories, They formed six discussion
groups organized around common teaching end administrative problems.

The response to this type of meeting was so great that at the concluding
session on Saturday afternoon, November 15, 1952, those in attendarce epon-
taneously decided to form some sort of a permanent organization wvhich woiid
hold a similar meeting at least annually. There was an immediate invitation
from Dean Lewis to hold the 1953 meeting at Appleton, Wisconsin., This was
accepted and the following organizing committee was elected with one repre-
sentative from ecach of the states to be included in the organization.

I11inois — Ben T, Shawver, Monmouth College (Secretary)
Indians — Bdward L. Haenisch, Wgbash College (Chairman)
Iowa -~ James B. Culbertson, Cornell College

Michigan -~ Gerrit Van Zyl, Hope College

Minnesota - Perry A. Moore, Hamline University
Missouri -~ Delta W. Gier, Park College

Wisconsin - Frederick J, Mathews, Beloit College

During the ensuing year this organizing committee, by correspondence,
struggled with such problems as qualifications for membership, possible par-
ticipation in a co-operative scheme with the JOURNAL OF CHEMICAL EDUCATION,
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and what sort of dues to levy, It soon became apparent that these problems
would eventually have to be settled by the membership itself. At a meeting
in conjuncticn with the Chicago A,C.S. meeting the Committee did decide %o
limit the invitations to the 1953 meetings to liberal arts colleges in the

seven state area except for such guests as Dean Lewis slected to invite,

An enthusiastic growp of chemlstry tzachers gathered at The Institute of
‘Paper Chemistry, ‘Appleton, Wisconsin, on October 16 and 17, 1953. They
were cordially entertained by the Institute and Lawrence College, The
details of this meeting are a part of the report which contains this his-
torical Statement, Summaries of the Monmouth discussions were sent out in
October 1953 to all who attended that conference. These procésedings were
also distributed to those at Appleton,

At a business meeting Whlch conuluded the 1953 program the follcw1ng action
was taken.

(1) The qualifications for membership were unanimously adopted as:
"Active membersh;p in the Association shall include those persons
who are teachers in direct charge of courses in chemistry as regu-
lar faculty members in the non-tax supported, primarily liberal
arts colleges in the seven state area set by the Monmouth meeting,
Persons not directly engeged in the teaching of chemistry in such
colleges but definitely interested in the Association's prdgram
may be elected by a magorlty vote of the council to associste
membership," ; .

(8) The present organiéing committee was reelected to formulate a
constitution and to present it at the next meeting.,

(3) 4An invitation to hold the 1954 meeting at some convenient time
‘ in the fall on the campus of Grinnell College was accepted.

(4) The Secretary was unanimously authorized to circularize dep avt-
ment heads in the colleges concerned and ask them tc collect and
send in $1,00 dues from each staff member who wanted to Jjoin the
Assnciation.

*From the report of the Second Annual Meetlng of The Midwestern ASSOLLXﬁlOT
of Cheéemistry Teachers in Libveral Arts Colleges, held at The Instituie of
Paper Chemistry and Lawrence College, Appleton, Wisconsin, Outober 16, 17,

19583
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Chapter II

Ben T. Shawver
Mnnmouth College

Impleuwentation of decisions made at Appleton, October 17, 1953, were under-
taken during‘l954, as follows:

l. Menmbership, Chemistry department heads in the non-tax supported libsral
arts colleges »f seven states in the Middle West were informed in two
mailings of the qualifications for membership,

By the end of 1954 the membership figureé had become as indicated in the
following summary:

. , '

No, of liberal Cclleges repre- Chemistry teachers Associdle
States “arts colleges* sented in MACTLAC in membership members
Illinois 30 21 44 1
Indiana 18 12 28
Iowa 20 12 2l
Michigan 15 9 14
Minnesota 15 8 21
Missouri 12 ' 6 ' 7
Wisconsin 14 7 11 _

1

Tobal 124 75 146
*Non-tax supported liberal arts colleges

2, QConstitution and By-Laws, A proposed Constitution and a tentative set of
By-Laws .were presented to the Organizing Committee by Professor James B.
Culbertson, These were revised somewhat and mailed to members for study
prior to the Grinnell Meeting. The Constitution and By-Laws adopted in
the Third Annual Meeting are found in this report on pages 4-6.

The adoption of the Constitution and By-Laws was followed by the election
of officers end state representatives. The members of the Council are:

Paul H, Garnell Frank O. Green Frederick J. Mathews

Albion College Wheaton College - (Secretary-Treasurer)
Albion, Michigan Wheaton, Illinois Beloit College

» Beloit, Wisconsin
J. B. Culbertson Joseph P, Huselton Ben H., Peterson
(President) William Jewel College Coe Gellege
Cornell College Liberty, Missouri Cedar Rapids, Iowa

Mt. Vernon, Iowa

Stephen ¥, Darling William D, Larson E. BEugene Weaver
Lawrence College St. Thomas College Wabash College
Appleton, Wisconsin St. Paul 1, Minnesota (rawfordsville, Indiana

Delta W. Gier
(Vice-President)
Park Collsge
Parkville, Missouri
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JONSTITUTION AND BY-LAWS

MIDWESTERN ASSOCIATION OF CHEWISTRY TEACHERS IN LIBERAL ARTS COLLEGES

CONSTITUTION
Article I -~ Name and Object

Section 1. The name of the organizstion shall be "Midwestern Association
of Chémistry Teachers in Liberal Arts Colleges."

Sectlon 2. It shall be the purpose of this Association to bring together
teachers of chemistry in the non-tax supported liberal arts colleges
of the North Central region of the United States (Midwest) for ex-
change of ideas and for general mutual helpfulness in their profession.
This region shall be defined as including the states of Michigan,
Indiana, Illinois, Wisconsin, Minnesota, Iowa, and Missouri,

Article II - Membership

Section 1. Active membership in this Association shall include those
persons who are teachers in direct charge of courges in chemlstry as
regular faculty members in the several colleges included within %he
definition of Art. I, Sect. 2. Persons not directly engaged in the
teaching of chemistry in such colleges but definitely interested in
their program may be elected by a majority vote of the Council to
associate membership.

Section 2. Both active and associate members shall have equal privilege
of participation in the zeneral meetings of the Association, except
that the votlnb and holding of office shall be limited to the astive
members ., ’

Article III -~ Officers

Section 1. The genersl officers of the Association shall consist of a
president, a vice-president, and a secretary-treasurer. Iin aciition
each state shall have one representative chosen by its own memborship-
These state representatives together with the three gener\1 officers
shall consti%ubte the Council,

Section 2, These general officers shall have the responsibilities aad duties
usuvally assigned to their respective offices including the arrange-
ment of the annual program, etc. The president shall have the respon-
sibility of appointing commlttees required for various activities of
the Association.

Section 3. Vacancies in the membership of the Council caused'by resignation
or death shell be filled by a2 majority vote of the Council,

Section 4. All matters of general policy must be considered and passed
upon by a majority vote of the Council.



Article IV - Meetings

Section 1. There shall be a2t least one annual meeting of the Association,
held on the campus of a college yhero at least one member resides.
This locale shall be set one year in advance upon invitation from
" the host school and with due regard for a good spread of gsographical
location from year {0 year.

Section 2. There shall be a2t least one session of the Council during the
annual meeting period.

Article V ~ Elections

Section 1. The state representatives shall constitute a nominating
committee for a slate of the three general officers to be elected
at a final business session of an annual meeting.

Section 2. Opportunity for nomination from the floor shall elways be
given by the presiding officer at the final business Session. In
case of a single slate of officers the vote shell be by acclamation,
Where competing names are presented for a given office, the vote shall be
bﬁ.written ballot.

Section 3. Each state shall elect its representative by nomination and
vote of its own group of members present at the annual meeting.

Section 4. All officers and members of the Council shall assume office
at the end of the annual meeting at which they zre elected and shall
hold office until their successors are elected.

Article VI - Amendments

Section 1. Suggested amendments shall be submitted in writing to ths
secretary-treasurer of the Association at least ninety days before
an annual meeting. OSugzested amendments must be signed by at least
five members.

Section 2, The secretary-treasurer will circulate the proposed amendments
to all members along with the notices of the annual meeting. Members
mey file written objections to the amendments with the secretary-treas-
urer =t least ten days before the annual meeting.

Section 3. If no more than ten percent of the members file written
objections and if a majority of those present at the annual meeting
approve, the zmendments shall be adopted.

BY -~ LAWS

1. Annual Dues. Annual dues shall be one dollar for each member, The
fiscal year shall be the calendar year.

2. Membership, The active and associate mepbers shall be those whose dues
are.not more than one year in arrears.



e

3. Quorum. Twenty percent of the active members shall constitute a quorum
at any business meeting.

4., Amendments. Amendments to theses By-Laws may be adopted by a majority
vote at any annual meeting at which a quorum is present.
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PROGRAM
Third Annual Meeting
MIDWESTERN ASSOCIATION OF CHEMISTRY TEACHERS IN LIBERAL ARTS COLLEGES
Grinnell, Iowa. October 29, 30{ 1954
Friday, October 29. A M,
9:15 Auto caravan leaves campus for Newton, Iowa.  Optional tour of

Maytag Manufacturing Company, Plant No. 1 produclnv the famous
Maytag washing machines. Gyided tour 1 1/2 hours,

11:00 Optlonal gulded tour of Grinnell College bulldlngs and campus.

Friday, October 29, P.M,
1:00 -~ 3:00 Registration*, foyer, Scienze Hall
Short tours of Science Hall starting at 1:30, 2:00, 2:30
A4lternate Grinnell College campus tour starting at 1:45.

3:00 ~ 3:45 Opening Session of the Confereace, Science Hall.
3:45 — 5:45 Discussion Groups, Science Hall, rooms to be announced.

6:30 Dinner for Conference Members and their Wives, Quadrangle
- Dining Room, courtesy of Grinnell College.

8:00 Asddress: "Chemists Have to be People Too" by Dr, John
0. Gerber, Professor of English and Coordinator of Commun-—
ications Skills, State University of Iowa. Grinnell College
Chapel.

9:30 Coffee, Cake, and Conversation. Younker Lounge.

Saturdsay, October 30, A.M.
9:00 -~ 10:30 Discussion Groups Reconvene

10:30 ~ 10:456 Recess

10:45 - 12:00 Talk and Demonstration on the Use of Radioactive lsotopes,
Dr. Adolf Voigt, Head of Radiochemistry Section, Insti-
tute for Atomic Research, I1.5.C. Amss, Iows.

12:30 Luncheon by ticket, Fellowship Hall, Congregational Church.

Saturday, October 30, P.i.
1:30 ~ 3:00 Special Reports, Room 125, Science Hall

3:00 -~ 3:15 Recess
3:15 - 4:30 Business Meeting, followed by adjournment.

* Ladies are asked to register, and will recocive copies of special program
at time of registration.
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LADIES PROGRAM
Third Annuzl Meeting

MIDWESTERN ASSOCIATION OF CHEMISTRY TEACHERS IN LIBERAL ARTS COLLEGES

Grinnell College Grinnell, Iowa

Friday, October 29, A.M.
9:115 Auto caravan leaves campus for Newton; Iowa. Optional tour of
Maytag Manufacturing Company, Plant No. 1 producing the famous
Maytag washing machines. Guided tour 1 1/2 hours.

11:00 Optional guided tours of Grinnell College buildings and campus.

Fridsy, October 29, P.M.
1:00 ~ 3: OO Registration, foyer Science Hall.,

Short tours of Science Hell starting at 1:30; 2:00; 2:30
Alternate Grinnell College campus tour starting at 1:45.

4:00° Tea W, C. Oelke residence. MBET IN S3CIENCE HALL FOYER
Hostesses: Mesdames Oelke, Sherman, Danforth, Wynberg

6130 Dinner for Conference Members and their Wives.
Quadrangle Dining Room, courtesy of Grinnell Collegs

8:00 iddress: "Chemists Have to- be People Too" by Dr. John C.
Gerber,professor of English and Coordlnator of Communicalio:us
Skllls, State University of Iowa.
Grinnell College Chapel

9:30 Coffee, Cakes, and Conversation. Younker Lounge.
Saturday, October 30, A.M.

10:30 Tour of Grinnell's four new Churches.
Meet in Science Hall Foyer at 10:20 A.M,

12:30 Lunchecn by ticket, Fellowship Hall, Congrégational Ghurch,

We are glad that you have come, and hope that you enjoy your visit with us.
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DISCUSSION GROUPS

. The Problem of Recruitment of Chemistry Majors

Chairman: " Arild J, Miller, Carleton College, Northfield, Minnesota
‘Secretary: Mark C. Paulson, Bradley University, Peoria, Illinois
Participants: Howard Burkett, De Pauw University, Greencastle, Indiana
© J. B. Culbertson, Corneil College, lMount Vernon, Iowa
Cheeter . Bennett,Western Illinois State Teacher's College,
Macomb, 1ilinois

Don N. Marquardt, University of Omaha, Omsha, Nebraska

Ben H, Peterson, Coe College, Cedar Rapids, lowa

Theodore L. VanderPloeg, Hope College, Holland, iichigan

Harry R. Weimer, Manchester College, North Manchester, Indiana

I. The Nature of the Problem of Recruitment of Chemistry Majors.

A. The group in general recognized that the supply of chemistry majors
is at a2 low ebb, and that this is not only detrimental to the.
national interest, but a matter of concern for the various depart-
ments represented, placing them in the weak position of acting
primarily as service departments for other curricula.

B, Some of the factors contrlbutlng to the shortage whlch were suggested
by various members of the group were:

1. Students have been conditioned by modern educational methods to
choose the path of least resistance, and since the subject of
chemistry may require a greater effori than some other subjects,
they belleve it shouwld be avoided,

2. Some h19h school chemistry teachers are unquallfled and are noit
interested in teaching the subject. This type of teacher will
not inspire the choice of chemistry as a career,

3. The world situation ftends to lead- students to the choice of
easy subjects, so they can have some fun before they go into tis
armed forces, or so they can keep their grades up to keep out of
the draft,. :

II. Means of Attacking the Problem of Recruitment of Chemistry Majors.
A. At the College Level.

1. The first year chemistry course should be sufficiently stimulating
to keep the majors from straying and also to win over some of the
undecided students to a career in chemistry. Let us not be so
busy in blaming other fellows for our situation that we neglect
cur own self-improvement.

2. The staff should take a genuine interest in the chemistry majors.
Concentrating attention on a few top students may foster ill-will
"among the others. Students like the personal touch, they also like
to feel "that the department stands up for its majors. Depart-
mental jobs may assist in holding a wavering major.
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3.

6.
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Can we combat the adverse propoganda that chemistry is too tough?
Many capable students are apparently frightened into avoiding the
subject because they have heard that a chemistry najor has to be
a real brain. The instructor may even be guilty of promoting this
idea by his classroom attitude. The discussion group felt that
more emphasis should be placed on the fact that the average student

nay succeed in’chemistry and be employable in the profession.

Counsellers should be properly informed of the opportunities in
chemistry. Too many counsellors appear sold on other curricuvla
and totally unaware of what chemistry has to offer.

Some assistence in recruitment may come from the Admissions Office.
They also should be properly informed of the opportunities in
chenistry., S

Maintainence of zood public relations was emphasized.
the High School Level,

The group concurred in the opinion. that a high level of training
for high school chemistry teachers was desirable. Suggestions

for improving the present level included influencing legislation
setting up miniwum standards, salary improvement 0 attract more
qualified people to teaching, and summer jobs in the chemical
industry for teachers. Some of the group felt that omiss.ion of
the high school course was preferable to tzking a poor high sChinoL
courses o ‘ '

There is a need for improved cooperation between high school

and college chemistry teachers. The experience of several menm-
_bers of the group indicated that efforts in this direction are
often regarded with suspicion if not open animosity. Workshops
involving the two groups appear to be a step in the right direction,

High school counsellors should be informed of the opportunities iz
chenistry. The recomnendation was made that our cm organizet lon
shouid consider sending suitable literaturs to ccuasellors rev..er
than depending upon the A.C.S. :

Science Fairs and Chemistry Open Houses were considered of value
in stimulating infterest in chemistry. In this connection, the
point was brought out that we should make more use of our own
chemistry majors in contacts with the high schools. The chemistry
major may be one of our best missionaries, since his age group o
not so far removed from that of the high school student.

Making literature on-chemistry and the chemical profession avall-

......

Advanced-standing ides which is now beinz tried in some high schoolis
provides some interssting possibilities: Under this scheme, svu-
dents are given college credit for an approved high school chenistry
course. This avoids duplication and makes the student feel like .o
is getting a head start if he majors in chemistry. Also, in order
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to secure approval, the high school will strive to attain a
high standard in the chemistry course. Understandably, this
arrangenment would be possible only with those high schools
capable of giving a course of college calibre.

At The Elementary School Level.

1.

Some members of our discussion group expressed the idea that an
eventual decision for a career in chemistry could be influenced

at the elementary school level, and that this opportunity is
frequently overlooked, In modern education, and with television,
the child is exposed to ideas in science at a much earlier age
than formerly, and most of these children show an intense interest
along these lines which may fade out in high schoecl. Moreover,
assistance offered to grade school teachers may be more readily
accepted than that offered high school teachers.

There are some organized groups of young people outside of the
elenentary school, such as Cub Scouts, Boy Scouts, etc., which
will usually welcome demomstrations or simple talks. Invitations
night also be extended to parents,

Miscellaneous.,

1.

3

In comperison with some other professional groups, the chenists
appear to be doing a rather poor job in selling their profession
to the public. :

Industries employing chemists have a direct interest in the
problen of recruitment of chemistry majors and should be expected
to take an active part in an attack upon the problem.

Effective utilization of newspapers, radio and television may
assist in overcoming the lack of interest in chemical carcers,
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The Chemistry Curriculum in Relation to Liberal Arts

Chairman: S« ¥, Darling, Lawrence Collégs, Appleton, Wisconsin
Secretary: J. D. Woods, Drake University, Des Moines, Iowa
Participants: Arthur Sunier, Carroll College, Waukesha, Wisconsin
Sister Mary Edwards Pettebaum, Briar Cliff College, Sioux City, I¢
Robert W. McCreight, Westminster College, Fulton, Missouri
. Donald J. Cook, De Pauw University, Greencastle, Indiana
Harland D, Embree, Haml ine University, St. Paul, Minnesota
Sister Editha Underhill, Rockford:Cbllege; Pockford, Iiliacis
Hilda T. Myers, Kalamazoo College, Kalamazoo, Michigan
W. A. Manuel, Ohio Wesleyan, Delaware, Ohio

Ii The Meaning of Liberal Arts.

A. A variety of opinions were expressed concerning the definition of
liberal arts, ranging from strictly a knowledsze of the classics to
professional training. In general, there was agreenment on the
following points;

1. Liberal arts frees the individual from ignorance.

2. A liberally educated man has the ability to think and act with
wisdom,

3. The way a course is taught often determines vhether it is liberal
or technical, ’ '

B. Some questions raised that need further discussion concerned the
following:

1. Does the liberal arts college have a dual function of liberal
- education as well as specialized education of a vocational ngtuare?

2. Is there a distinction between a liberal arts and a non-libveral
arts course? : :

II. Science for the Non-Science Major.

Discussion centering on this toplc lead to several questions, Conclusizns
were not forthcoming in much of the discussion.

A. Can an understandinz of science and the scientific method bact be
acquired in a "specific science" course, such as chenistry, or in
a''general science" course?

Some in the group described general science courses in their schools.
There wszs feeling that these were doing as much or more for the nor-
science majors as the traditional science courses., In those schools
with general science courses the chenistry classes usually have only
science majors, thus allowing for more depth. The danger of spreading
content over too large an area in general science courses was poinsed
out. The question of which department should administer such a course
was discussed. One school indicated that theirs was shared by the
chemistry and physics departments. Another school represented maintains
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a department of physical science that offers general science for
the non-science majors. On the other hand, there was scme opinion
that science for non-science majors can best be taught in a good
course in one of. the sciences such as chenistry.

The Ternminal Course in Chenistry.

Some of the schools rqpresented offer a terminal course in chemistry
which non-science majors may elect for their science requirement.
There was agrecment that the terminal course should not be "watered-
down"  but should have enough depth to give understanding of general
concepts.

Science Majors and Non-Science Majors in the Same Course.

Several of the schools offer only one course in beginning chemistry
for all groups of students. Some provide for individual differences
through special problems or laboratory work for the chemistry majors.
There seened to be s concensus of opinion that a course that is good
for science majors in liberal arts would also be good for non-science
majors.

Grantlng of Credit by Examination for. chh School Courses Taken.

Some of the schools grant credlt to hizh school students in certain
arcas where the student can pass qualifying exaninations. There wes
agreement that beginning courses in sequences such as language, science
or mathematics might well be by-passed by such procedure. Howevsar,
strong feeling was sxpressed that granting of credit by examination

to non-science majors for their only science requirement would not
give them a true liberal education.

Curriculum for Chenistry Majors.

A variety of subjects were discussed concerning the problems of develop-
ing a chemistry najor within liberal arts.

A

Sequence of Chewistry Courses.

Some schools represented offer organic chemistry during the sophomore
year, while others teach quantitative analysis first, There seeucd %o
be no strong reasons presented in favor of either order. It was

felt that mathematics through calculus and quantitative analysis
should be prerequisites for physical chemistry. OSome indicated

that physical chemistry had been taught in some instences to pre-
neds in the sophomore year before calculus or quantitative analysis.

Wumber of Hours of Chemistry for a Major.

The number of hours of chenistry required for a major varies from
school to school. There was feeling that a minimum number of hours

in chemistry might be desirable to encourags broad training in
liberal arts. It was pointed out, however, that requirements in
other areas, in practice, do limit the nuaber of hours of chemistry.
The desirability of A.0.S. approval for chemistry departments was
emphasized. But, the denger of professional group pressure that misght
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lead to over-erphasis of technical. courses, without regard to the
total liberal ftraining of chamistry majors was also recognized.

Responsibility of Chemistry Departuents for Total Progrum of Chenisiry
Maaors.

There is a need for teachers in all departments in a college to zet
together and discuss the total student program. Knowing more sbout

the offerings of other departments should make for better advising

of chemistry majors with respect to their requlred aﬂd elEytIVc courses
outside the chemistry departuent.

Making the Yhemistry Course Liberal.

A, The historical approach might be used in some instances to emphasize
the hunan effort that has gone into the development of the science.
This should not exclude the logical approach but should serve to
supplenent it,

B. Emphasis should be placed on the limitations of a science as well
as its possibilities. The public needs to understand that science
is not 2 magic "cure-all" for the world's ills.
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Problems in Planning the Chenistry Curriculum

Chairman: Lawrence E, Strong, Earlham College, Richmond, Indiana
Secretary: Jean E, Saurwein Barat Gollege Lake Forest, Illinois
Participants: M, Jerome Bigelow, Drury College, Beloit, Wiaconsin
' IR Berngrd.Bornongy St. Ambrose-College, Davenport Iowa ™~
Herold 4. Chase, Wheaton Gollege, Wheaton, Illinois
'~ "Wade E. Hall, Parsons College, Fairfield, Iowa
Wallis G, Hines, 4urors College, #urora, Illinois
Carl W. Holl, Manchester College, North Manchester, Indiana
W, D, Larson, College of St. Thomas. St., Paul, hlnnesota
Perry A, ﬁoore Hamline Unlver31tv, St. Paul, Minnesots
* Hellmut P, Penner, Carleton College, Northfleld Minnesota
Leo ¥, Sherman, Grinnell College, Grinnsll “Iowa . .
L. 0.4bmith Jr., Valparalso Universzty, Valparaiso, Indiana

I. How ‘mich theory should be studled in the flrat course in ‘chemistry?

IR O £ - Was felt by~ some that too much phy31ca1 chemistry 1ntroducad
- * into the first course d1scourages students and causes drop-outs,
but thé magority consxderad it necessary to include considerable
= physical chemxstry as a theoretlcal background

B. - Dlscu331on led to e 11sting of atomxc theory, 1ncluding valence,
: periodic table. atc., noleéular theory; the role of concentration
i reactlons. ionization as ‘necessary topics, - The opinion was
expressed by several that the first course should present the
basic fundanmental theorles which would then be elaborated in later
courses.

"G It was hotéd hbweﬁer; that the flrét Year course -often leaves the
- student deflclent 1n descrtptive inorganlc chenistry. What is
 needed 13' _ L o

1. The fundamental ba31c theorzes. .
2. Enough facts to offer 8 background for these- theorles.

3 Enough facts to give fadlliarlty with: commonly used cheglcal

: substances., . The dxfficultles of ancompllshlng such 8 progran
were discussed, ‘Several suggested the p0331b111uy of later
work in 1norgqnlc chemistry. ,?°

D, Emph331s was also placed on the nece531ty of stirrlng 1ntellectual
‘ curiosity in the studant in the begxnning course. o

II, Can Organlc Chemlstry be given as a Second course in chenlstry?

' The majority felt that a background/laboratory work in Analytlcal Ghemlstry
is necessary for the student who is beginning: organlc chenistry. There
wag sone- discussion of the possxbillty of a descriptive portion of

~.Orzanic Chenistry and also of revision of current practlce in the
laborﬁtory work of Organio Ghenlstry. e
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Should & terminal course to non-majors be ziven? =

4. It was the consensus of opinion that small schools cannot give
~ such a ternminal course, and that, in particular, the expense is
not justified when g course in the physical sciences is given.

B.  About one-third of the institutions present give a terminal course
© for non-majors. Such a course is usually descriptive, with some
demonstration experinents; it often’ emphasizes organic chemistry
~end omits: rigorous material of the physical chenistry type.

Is it neceséary‘and/dr_desirabléftbagive:differéptlcourses for chemistry
majors and for students with special ains, such as pre-medical students,

hozme econonics najors, medical technology trainees, and nurses?

Ao gresent practice at the‘institutiqgs4represented was discussed,
~4hisg varied from no separation whateoever of courses to almost
- ‘separate curricula for the two groups, Doubt .was expressed by
- many as to the desirability of giving different courses for pre-
medical students; it was pointed out that they were fully capable
of handling such courses, that they often asked .for the regular
- courses, and ‘the ‘basic theories "and facts needed were the same
for both groups, with perhaps different emphasis occasionally.
- However, it was necessary in'mast<953es tofhavefsqparate courses
- in physical chemistry, since the uathenmatics background was often

wesker among pre-medics. :
t .

B. It was agreed, it is much more feasible to give Separate courses

for students in the cases of nurses and Home economics. majors.

What courses other than the four standard year courses (general ,
analytical, organic, physical) are given? .

Approxiuately one half of the institutions represented give Biocnemistry;
e like number give a-course in Instrunments (often call Advanced
Quantitative analysis). About one third give a course in Org * -
Qualitative Analysis. ~Senior Problems is optional in nos s of fhu
schoolsy- Courses in advanced inorgenic, literature, and ‘.organ.c

‘preparations were also given at some institutions. .It mey alsc e

noted that a little less than half of the schools zive r¢.ior compre..
hensive exanminations as a requirenent for graduation., = - ~

What auxilia~ ' courses are required?

411 the instivutions represented require mathematics through ca._culus
and one year of college physics of their chemistry.majors. K Topics
such as courses in remedial mathematics, the importance of emphasis
on dimensicnal analysis, and the relative usefulness of high school

“courses injchemistry,,matheqaﬂics, and physics were discussed briefly,
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The Course in Quantitative Analysis

Chairman: S. J. Vellenga, Monmouth College, Monmouth, Illinois
Secretary; R. W, Ramette, Carleton College, Northfield, Minnesota

It was mentioned that organic chemistry has some applications in quanti-
tative analysis and vice-versa. This led to a discussion of the pros

and cons of having the organic course in the second year, followed by
quantitative analysis in the third year. While it was agreed that there

is some merit in the suggestion, the group as a whole did not fully endorse
the idea. Reasons given in favor of having organic chemistry first were:

1, The mathematical gquant course is delayed in favor of the more
descriptive organic course,

2. The student receives a broader picture of chemistry in the first
two years. '

2. The theory of indicators and organic reagents can be discussed
in quant.

4, The course in organic chemistry has more tendency to stimulate
interest in chemistry, and if given earlier in the curriculum
might lead to more chemistry majors,

5. The loss of precise technique in the junior yéar, before physical
chemistry, is avoided.

Reasons given in favor of having guentitgtive analysis first werer

1. Organic chemistry is not necessary for what quant is supposed to
teach. ”

2. Not much organic chemistry really applies to analytical chemistry,
3, Equilibrium theory learned in quant is veluable in organic chenistyy.
4, The student should be put on his own as early as possible.

The group then mad an effort to summarize the purposes of the course in
quantitative anlysis. These are:

1, To develop skill in the precise techigues of chemistry.
2. To emphasize thinking of chemistry as a precise science.

3., To introduce the student to some representative methods of
chemical snalysis.

4, To provide an opportunity and the necessity for independent
thinking and judgement.

5. To give fraining in the interpretation of the results of
experiments,
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: Typlcalexpartments ziven in ths quantltatlve analy51s laboratory were
listed and digcussed. The group concluded that the minimum requirements
for the flrat course in quant are.jb

1. Two gravinetric deterninations.

2 ‘Volunetrlc (tltrlmetrlc) deternlnatlons involving ac1d—base,
' ‘preclpltatlon and ox1datlon—r@duct10n reectlons..

.3, In addition the course should 1nc1ude e colorimetric method for
' students who will have no opportunity for this later in the
curriculum. ‘

4, The mejority felt that an electrodeposition experiment is best
1left out of the beginning course.

The group listed the following ideas designed to Vafy the nature of the
quant course, to introduce new principles and fto make the course more
stimulating and appealinz to the underzraduate:

.. 1, Introduction of new manipulative techniques such as nicro-anslysis
' ~and seﬂlumlcro determinations such as KJeldahl nitrogen.

2. Determination of chenmical constants such as solubility products
and ionization constants, using standard analytical procedures.

3. Modification of old procedures to taks advantage of newsr time
saving techniques. . :

4, Progﬂcts to illustrate the effect of varying the procedure on
" the quality of the analytical results. ZFor exaqple, the impori-
ance cf g doubls precipitation of RBO oxides.,

5. Simple means for the calibration of equ;pnbnt, such as the Kiehl
calibrator for bursts. :

6. Introduction of important new reagents, such as ethylerasdiznine-
tetraascetic acid (trade nezme VERSENE),

7. Illustration and use of separation technigues such as icn-exchange,
chromatography, extraction, volatilization, etc.

8, Speceding up the laboratory work, thus uaking the lab less tedious
for swudents, For example, magnetic dampers can be uscd to
speed weishing, also helping to avoid congestion on the balances,
Long evaporations and iznitions to constant weight can De held vo
a ninimum, ' ' ‘

The group reconmends that the above possibilities be considered seriously
by teachers of quantitative analysis,
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The Flenning of Science Buildings

Chairman; W. C. Oelke, Grinnell College, Grinnell, Iowa
Secretary: G, B, Knudson, Luther College, Decorzh, Iowa
Participants: Paul Wright, Wheaton College, Wheaton, Illinois

Ben T. Shawver, Monmouth College, Monmouth, Illinois

Glenn R, Miller, Goshen College, Goshen, Indiana

L. K. Freenan, Shurtleff College, Alton, Illinois

The discussion of the group on science buildings was centered on the plans
for the recently completed science building at Grinnell, end on the plans
for the chemistry geology building now under construction at Wheaton College.

The Grinnell building, housing the departments of chenistry, biology, physics,
and nathematics, contains about 37,000 square feet and costs about $750,000,
or about $20 per square foot. To this was added about $250,000 for laboratery
and office furnishings.

The building at Wheaton contains about 33,000 square feet, at about 318 per
square foot. Steel laboratory furniture will be installed.

In planning a new building, the first step should be the gathering of inform-
ation concerning, (1) the amount of floor space currently in use, (2) fubure
needs as correlated with enrollment estimates, (3) types of equipment and
naterials available,

4in early decision should be uade regarding the type of laboratory furnituwe
desired. The type and size of laboratory desks and hoods often influences tne
size and shape of the rooms. Wheaton will instell small individual exhaus v
stacks on the benches of the general chemistry laboratory.

Before consulting the architect, a decision shculd be made concerning the
general spatial relationships between rocms. Grinnell, deciding on one

central stock room, wished to have all the labs adjacent to the orne stock

rocn, and all the offices adjacent to the labs, Since it did not seem possinle
to achieve 21l these relationships at the sane time, a decision was unade o
have the offices somewhat separated from the labs. Both Wheaton and CGrirnuci.
have classroons adjacent to laboratories for cccasional use by laboratory

sections,
Many specific details were discussed, including the following:

1. Lights and motors should be readily .accessible for nmaintenance and
replacenent. This obvious point is sometimes overlooked by archi-
tects.,

2. If floor drains are not installed in each lab, a wet-dry pick up
can be provided the janitor for cleaning up snall floods, In
addition, all pipes passing through :lloors should be surrounded
by = projecting metal sleeve.

3. Wall hoods should be high enough inside to accommodate the tallest
set up expected.
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It is desirable that the room ventilation reinforce, rather
than oppose, the hood system. The balance roon should be
maintained at a slight positive air pressure.

At Wheaton; the saving effected by reducing all ceilings to
8 lﬁZ - 9 feet was used to install couplete heating or cooling
air conditioning equipnent.,

Including all the plumbinz with the general building construction
will probatly save noney. When the gsneral plumbing and the iab
furniture pluabing are done under separate contracts, there may
be trouble regarding responsibility for defective installations.

Wheaton is saving some noney by having the laboratory furniture
installed without the services of the building architect.
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Faculty and Uhdergradugte Research
Secretary:; Sister Mérie James, Collégé of\Stq'Gatheriné.vSt. ?anl 1, Minnesota
i. Research is Desirable, |
A. It is an aid to student recruitment by arousing interest.
B, It increases interest and therefore scholarship in college students.

C. An opportunity is provided to exercise the creabive ability of the .
student.

D. The student's academic learning is rounded out and put into practice.
E. The value of a library is emphasized and its use is stimulated.
F, It builds up a "frustration tolerance" toward research, in students,
G. & motiVation:is provided the students to continue into graduate study.
H, It provides stﬁdentsvwith a good start towards graduate rééearch.
i, 1t may be a financial aid to ﬁaedykstudehﬁs. |
J. To the faculty involved it is a stimulus.
K. t adds institutional, departmental and personal prestige.

II. Origination and control‘of ideas ér projects.
A. In most cases projects are chosen'from sugzestions by the faculty.

B, Occasionally sugegestions coune fron students, sometimes as the result
of seminars. I '

C. Seversl institutions provide a chenical literature covrse fo= Junicers,
in which the student builds up a bibliogrephy on a research problem
suggested by the faculty. - This may be the background Zor Senior I :ealt
The disadvantasze is that this usually limits resesrch to Inorganic or
Analytical Chenistry,

1
L.

D, In any case there shduld'be close supervision and finél authority by
the faculty. ' ‘

II1. OCptional nature of research,

4, Only two institutions represented require research of professional
majors.

B, All others provide for original research or at least special projects
on an optional (with limitations, see Dbelow V) basis.



Iv.

Vi,

VII.

VIIiI,

IX.

X,

Sy

Time spent by undergraduates in research.

In most cases ca. 40 credit hours is maxinmum allcwable toward graduation,
Averabe was 6 sem. hrs. credit, (7-9 clock hours per week). reguired for

honors. This 6 credit hours was essentially in excess of the 40 21llcwi-

Who

A,

B, .

C.

able toward graduation.
(undergraduates) shall be invited or permitted to do research?
Prospective honor students.

Minimum grade requirement is useful, but interest of student should
carry more welght than grades.

Approval of instructor,

Course sequence,

A. Organic is almost essential before starting research.

B. Point was made thst most students do research in Organic because
Physical is not presented early enough in the course sequence. One
case was cited where Physical Chemistry was presented in the Junior
year, and a large percent of the research students worked in Physical
rather than Organic.

Library.

Concluded that this is gensrally not a serious problem, due partly to
Chemical Abstracts and Inter-library Loan service.

Faculty load and availability.

A

D,

Teaching load of faculty present ranged from 13-24 contact hours/wkck of
regular curriculun work, Those members consistently carrylrg on rescarch
seemed to carry from 14-17 contazt hours/week,

‘Extracurricular activities detract markedly from time availatle for

research.

Question of how to handle papbr work (grading of lab revorts, %est,
etc.) was mentioned and probably deserved more discussion,

Average clock hours per week in research or research counselling was
ca. 6-12 among those with a regular research progzran.

Summer Research.

It was felt that swauer research is practically indispensable to an
ongoing program,

Finances,

Aa

Sources,

1. QResearch Corporation generally best to get started.
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2, National Science Foundation
3. Government
4, Industry (esp. DwPont).
B, Payments to undersraduates.
Lo Not desiraﬁle if they are receiving credit 2150,
2, BRate $1.00 - $1.25 per hour.

Cs This will continue to be a problem to the professor who cannot
obtain subsistence fron his institution while doing research.

XI. Summary of Research Programs Represented,
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"HOW AREWE DOINGY

Harry F. Lewis, The Institute’of,Pager Chenistry
fppleton, Wisconsin :

The Scott Paper Company of Vhester, Pennsylvania - - — one of the most
propressive and fastest growing companies in the United States - - -
believes in telling its employees of the progress being made by the
company. They do this by means of their "How're we doing" programs,
given by people who know to groups 6f their various plants.  They
ewploy in such reports all the latest developments in visual presentaiion
to emphasize their points and in no small measurs the vision of where
they are stimulates further progress. What they are doing is not to be
compared to the Stakhanovite movement of the Stalin regime - - - rather
-théy try to eliminate wasteful procedures’ and inefficient operations
and to stimulate intelligent thinking all the way from grass roots to.
wheels of various diameters. - - ' o

My report to you today is presented as a progress report of "How Ve

Are Doing" here among the Middle Western Liberal Arts Colleges in the
matter of research. It is presented with the realization that the
research activities of our college chenistry departnents represent

only one phase of the teaching job but one that is related to the matter
of good teaching (if kept within reason), with the production by our
colleges of adequate numbers of professionally trained chenists, either
as such or after graducte training, with the place of chenmistry in the
general education of the nonchenmists and with the buildup and asstisfac-
tions and with the standing in the scientific community of the members
of the chemistry department who are involved in research.

Last year I tried to give you a picture of the research activities of
your departments during the 1948-53 period. This was published in
the report of the Appleton meeting. This report covers the past 12
nonths, :

In 2 talk I gave before the Division of Chemical Education in %ie sprivg
of 153, I gave figures which implied that less than half =7 the 235
college teachers of chemistry were qualified to do researsh ard of thad
nunber only 415 (1 to 4) were engaged in research (Mat:illi, o- Ghem.
Educ, 556(1952)}, These figures cams from 750 colleges. Your returns
to my questionnaire show that 57 colleges in this Midwestisrn Ass~cintion
report for this past sumner 69 chenistry faculty members abt the research
bench together with nine students - - - durinz the last school rear
there were 60 in the former category actually engaged in resear: i to-
gother with 1556 undergraduate students. That 1ist included abcu® ten
one-nan chemistry departments snd contained no schools larger than
Oberlin and DePauw - - - the majority being two-men schools. It is
probably safe to assume that one half or more of the instructors re-
presented by these 57 schools have been working with their own hands ard
in their own laboratories this past year. This is real achievenent; it
is bound to be reflected in the over-all quality of the work of the
teacher and improvement in the quality of the training received at
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leagst by those 126 undergraduate resesrchers, Of the 69 who worked
on research last summer, 56 worked in their own college laboratories;
the other 13 were either in industrial laboratories or were working
in the universities.

So Point 1 - ~ - you are doing research;
Point @ - - - s0 are your students,

The next bit of evidence deals with the financing of this work. In

my 1953 statement for the five-year period of 1948-52 I listed an

anount of $286,774 income reported by 36 schools receiving financial
help. This averages $57,336 per year, The principal sources of

this income included the Research Corporation, industry, the colleges
themselves, and governuent. This past year, the comparasble figure is
$135,383 or an increase by a factor of 2.4 over the average year in the
1948-53 period., Unfortunately, last year I made no attempt to determine
how nany besides those receiving grants wers researching. We now have a
fair idea of the current picture, In the past year a few more colleges
in totel numbers have received help than in the past five-year period.
This is significant for the numbers used for coumparison shows grants
nade over five years which does not represent accurately the value for
the average year of the five. But whatever the true figure for any
earlier hypothetical average year, the main point is that the curve
shows an upward trend in number of colleges,

In amount of support, the increase tskes on real significence. In
the following table I have suumzarized the support for '54 and the
average yearly suwport fo '48-'53 by sources, amounts, percentazes,
and factors of change.
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The figures in this table are interesting to me. While they show
incréases from the gzvernment and the Research Corporation, they
show.a doubling of giving by college and alumni and a five-fold
zncrease by indust»v., It is gratifying to note the continued support
of research in the colleges by the Research Corporation; it has been

a very real catalyst among our colleges--may it long help one ccllege
after another start “D and continue research programs. I know of

six grants mads by tlie Research Corporation this past year which might
be called "rescscreh initiating" grants. More power to them! Again,
let me spesk to the importance of Du Ponit and Standard 0il grants.
They represent almost half of the industrial giving. The pick-up in
industrial support is noteworthy to say the least. I've left for last
the most significant fact--the entry of the National Science Foundation
in the list. That zero of last year is now three, and they have others
coming up. We welcome then,

So Point 3 ~ - - money is belng made available
and in greater amounts,.

Let me quickly put to rest any suggestion that we have enough money.
This is not the case. Twenty-seven of the 56 schools say they need
research money; six of the 27 want to research but cannot start for
lack of money, another eight have small programs going with little or
no financing, These 14 need help. The majority of these are depart-
ments staffed by one man or by two men with other functions than chen-
istry. A number of colleges, reslatively well supplied with funds for
their current programs, would welcome an increase in funds so as to
step vp their programs, Buccessful programs breed confidence on the
part'of Foundations, and institutions in this category should take
advantage of that confidence by going out for these additional funds
with programs of good promise. It is probably true to say for these
schools that while increase in giving will probably result in increase
in research product1v1ty, this latter will probably not result in any
- outstanding increase in teaching values unless thereby thev can give
a taste for research to additional numbers of students. They are %o
be congratulated on their positions and encouraged to step out byidly
in support of expanding progranms.

So Point 4 - - —~ more money will put more researchers
to work,

Specifically it may be said that there is still great need for the
providing of living-expence money to support research in the sumasr,
the most hopeful approach to a researci experience for men in small
‘departments, In line with the phiiosophy of the Research Corporation,
we believe that this is an expense the collegeq themselves should mest
from their research spopropriation, look;ng to the graonts from industry
end the foundations for chemicals, .equipment, scientific society
sxpenses, special books, and research assistants,

Point 5 - - - money is needed fcr living expenses

0f faculty during the summer months permitting them
to research in their hone lnbor‘borles. The colleges
themselves should be urged to cover these expenses.
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Fron time to time it has been suggested that the colleze man is
handicapped in his approach to research by a shortage of ideas.

The affirmative responses to that question in the questionnaire are

of two kinds - - - the first from those who really need ideas in

order to do research and the second, from those who are willing to

work on others' ideas if thereby an income can result which will make
rasearch possible, In the first category, six answered in the affirm-
ative ~ - - namely, that they were short of ideas and that they would
be interested in working with someone else, In most cases it was

added that funds to cover expenses would have to become available,

Four others would consider industrial projects of a basic nature, again
with adequdue financing, even though they themselves had plenty of
ideas. It should not be impossible to provide ideas for the first
group via the projects of members of this group, or from intesrested
university researchers or from industry; then funds night develop
through application for support from some established agency. Like-
wise it should not be too hard for the second group to fill their needs
from industrial contacts.

Point 6 - ~ — Some colleges in the group need
research ideas - -~ ~ an agency should be set up
by this growp to bring together men and ideas.

- Another handicap cited as nilitating against college resenrch is the
poor chemical 1library in the average cclleze in this group. Of the
56 colleges studied, only three answered with an outright yes, indicat-
ing that they were handicapped in their research activity by shortages
in their library., Five others confessed that they were handicapped all
the way from not much to somewhat (in the latter case, I had the feeling
‘that they might have to 2o to neighboring libraries to complete their
reading)., In general, interllbrary loans and the neighboring state
‘university library (w1th sometinmes an industrial library) meet the
needs. Less than half have said that they would include a discussion
of library needs and services in scome future meeting, Possibly an
article might be written to cover this subject by an interested iibrarien
in a college with an active research progran for publication in tic
" JOUENAL OF CHEMICAL, EDUCATICN. b

Point 7 - - = lack o0f a top-notch chemical lihwary is
only a very minor deterrent to the carrving—cn of
research by;our Midwestern Colleges.

The final item in the questionnaire dealt with the question "What other
suggestions h e you tc help others get research wderway?! One set

of answers is best typified by this one - - - "Just roll up your sleeves
“and start d01ng something, and before you know it you have more problece
than you can possibly follow up." or "Start working, meke contacts.
Subnit definite project. Industry is not llkely to approach the small
college unless it shows productivity."

A second set centers around the need for time and in some cases for
working SPaoe. A man in a one-man department is right up asgainst the
realities of 1life unless he can do research with the hends and ninds
of his students durlng the school year and has tine and living pro~
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vided in the summer to carry on himself. One man has solved the problem
for himself by requiring chemistry majors in the sophomore, junior,

and senior years to give one afternoon for research. He has a half
dozen puvblicetions to the credit of the school thereby. This same

pan is trying to farm out research ideas to nonproductive faculty members
in other colleges. Maybe this can be done by others within the group

- - - the productive schools would in this way contribute to those not
now producing. ‘

So this is "How You're Doing.' Pretty well, thank you, but there's still
roon for improvement., If you want to do research, start it if you have
any good ideas - ~ - if not, get some via a staff man in your field

in your state university or a sister Liberal Arts College with an active
program or talk with the research director of a local industry and get
from him a problen in basic science with no limitations on publication
rights., After you're underway, lay out your progran to the extent
possible and approach the Research Corporation, the National Science
Foundation, or some 6ther foundation for gpplication fora for grant-
in-aid. Prepare your request carefully and make sure it is reasonable
in progran and cost. If necessary, consult with someone else who under-
stands the problem and can help you get started. {In this connection
this conference might well consider the establishment of a standing
comnittee in this area.] Be resourceful, optinistic, and work when
you cen — - - summer if not winter - - - and support will come, It's
2 good thing to remember that the tide turns when it's lowest.




School

" Albion -

Alme
, Augustana
Beloit

Bradley

Briarcliff’

Galvin
Oarletoﬁ~
Gog,
Gprneil
Deniégn
DePauw
Drake
Earlham
Goshen
Grinnell
Haml ine
Hope

I1lincis

Indiana Central

Kalamazoo

Knox

Lawrence

Loras

Luther

MIDWESTERN SCHOOLS REPORTING RESEARCH
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PROGRAMS Sept.!'b53-Sept, '54,

Summer

X

x

School
Year

Jf :

X

Staff

X

Number of
Students

1

5



‘ School ) Number of

Schnol Summer - Year - Staff Students
MacMurray —_— X x —
Manqhe;ter:‘  .;?lﬁ:,; _— oz N cam 1
Mt. Mercy ' . g X o z‘ : 6
Millikinf xA‘ o -~ X | X 10
Mpnmduth“ X , X x 6
.Mgnde];éih . x  x x 5
Nazareth ’ X —— x ——
quth Qentral X _ ' b4 v x 3
Oberlin ' X | X X ‘ 5
Ripon b4 b4 X , 1
St. Ambrose X Cox . x 3
St, Norbert —_— ‘ x x -
St. Thomas ‘ X | —_— X -
St. Olaf oz x x 3
Valparaiso ’ b X b:d ’ 6
Wabash x | X X 4
Westmar X — x —
Wheaton T < X ‘ X L
Wooster x X X 24

Summaries:

During the past 12 months, research has been carried on in 43 collesges,
or 76%. '

Staff and students in 39 colleges participated.in summer_ research programs,
or in 68.5% of the 57 colleges responding.

Research was carried on during this last school year in 36 colleges or in
' 63% of the colleges responding.

Student Research has been carried on during the past_vear by 128 students
in 32 colleges, 56%.
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CHEMISTS HAVE TO BE PEOPLE TOO

Dr. John O. Gerber
State University of Iowa

Some of the reasons for being concerned about the verbal facility of
college chemistry students are readily apparent. ‘Like other students,
they are part of a society in which ideas and values are being shaped
increasingly by the mass media. To be effective citizens and chemists

in such a society, they will have to be critical readers and listeners,

as well as clear interpreters of their field, Other things being equal,
moreover, the articulate chemist is much more likely to be a success in
his profession than the inarticulate one. It has been amply demonstrated,
t00, that when an instructor gives some attention to the communication
skills of his students, the students do better, not only in commnication,
but in the subject field,

Granted that there are these long-range, middle range, and short-range
reasons for attention to the verbal skills in college chemistry classes,
what can be done? The answer can probably best be broken down into four
parts corresponding to the four skills of communiczation.

1. Listening, Most collezge students are not good listeners, Tests
indicate thet they retzin about 256 of what they hear, and that in 2
typical class room only a nminority are listening to the teacher at any
given moment. Attention to listening has been delayed by several cormizon
misconceptions: that listening ability is closely related to hearing
acuity, that listening ability is largely = matter of intelligence, that
our daily practice in listening eliminates the nsad for training. Actually,
listening is a complicated process that can be ilupaired by inadequate
stimuli, by over-strong or over-weak non-verbal responses, and by the
inability to verbalize because of language inadequacies or poor thinking
habits. Instructors can help students to improve their listening by
encouraging them to listen for something, to relate what is being s2id
to their own interest, to look for the central idea and main supporiiag
ideas, and to exploit the differential between the speaker's cutpui and
their potential intoke constructively.

2, DReading, Most collezge students are not good readers eithor. Tests
indicate that they comprehend about 50% of what they rsad and that whey
read at only about one helf of their optimum rate. Again we lLabor under
misconceptions: that reading rate and couprehension are closely rslated

to vision, that the reading ability of colleze students is largely a matter
of intelligence, and that the slow reader gets more out of what he reads,
How con students be helped to read their chemistry texts? So far as rate
is concerned, the best the instructor can probably do is demonstrate o

the students by occasionally putting undue prassure on them in class that
they can read much faster without loss of comprehension. So far as compre-
hension and retention are concerned, the following pattern of study has
under experimental conditions produced excellent results: survey the part
to be studied to get the main idea, read, recite or test yourself and chscl
the results against the text, review within forty-eizht hours.
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3, Speaking., While often excellent couversations 11sts, college
students are often weak in presenting an orderly discourse especially
in a field like chenistry that demands precision., What they need is
as ruch practice as possible talking about chemistry. Helpful in this
regard are recitations, orsl reports, and demonstrations in which the
following are insisted upon: a clear-cut purposs, a definite organi-
zation, specific material, and the precise use of terms. A by-product
of this oral practice is better retention, for we all tend to remember
best what we say rather than what the other fellow says.

4, Writing., College students are likely to write poorly in cheumistry
‘classes because of their normel difficulties with lanszuage, because

they often think that less is expected of their writing in a science
class, and because much scientific writing which they read is gobbledy-
gook, Characteristics of student writing in Zeneral are too little
attention to the reader, too little emphasis upon the central idea

" and the main supporting ideas, overgensralizing, and a sprinkling of
syntactical and mechanical errors. 4 brief survey of student writing
in chenmistry indicated verbosity and overuse of coordination and of the
passive voice, the conmbination making usuelly for flat and soumetimes for
2lmost incouprehensible communication. The chemistry instructor is
likely to achieve considerable improvement in student writing on chen-
istry papers siuply by siving the students frequent opportunity to write
and by letting them know that he will insist upon concise, orderly prose.
If in addition he points out the special wesknesses in scientific writing
and indicates some of the ways these can be avoided he is likely to
effect dramatic improvements. Most college students im liberal arts
colleges can write with reasonable effectiveness when they think the
pressure is on, but they are also likely to write as sloppily as any
instructor allows them to write. :

For the chemistry instructor, attention to the llstenlnz, reading
speaking, and writing of his students can bring rich results, not only
in increased articulateness on the part of his students but also 1n
more effective learning within the subject field.
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THE USE OF RADIOISOTOFES IN TEACHING CHEMISTRY

Dr. Adolf Voigt
Institute for Atonmic Research I.8.C.

‘Gontrary“go>Wide belief, the use of’radioéctivity in the college
teaching progras is well within the range of many small college chem-
istry departments. ’ ,

Thé;costbof,démonstratién‘equipment is not prohibitive, the basic uniis
can be obtained for a few hundred dollars, or less if units could be
built from their parts by physics classes or other groups.

If the amount of radiocactivity is kept small, Jjust enough to do the
experinents, it can be obtained without AES authorization from various
suppliers. Larger amounts of isotopes of certain elements can be
separated from natural sources such as uranium, thoriua or from spent
redon seeds. These naterials are available from suppliers and no A
action is necessary for théir procurement. The spent radon seeds, con-
taining radicactive lead, Dbismuth and polonium can be obtained from
large hospitals. Obtaining larger quantities of the artificial radio-
iosotopes requires ARG authorizatifn, but for simple experiments, or for
short-lived isotopes like sz or I 31, such authorization may not be
difficult to obtain.

The need for special facilities for handling radicactive material
diminishes as the amount handled is decreased and ordinary chenizal
laboratories can be used with little outlay for special gear if
simple precautions are followed.

Besides conventional experiments which use radicactive sources. to
show the cheracteristic absorption and scattering of the radiations a
number of experiments can eaﬁ%%y be performed1to demensirate chemical
principles. Lead tracer, Pb ; with a 10 hour half-1ifs can be
separated from thorium and used to demonstrate coprecipitation with
or adsorption on barium sulfate precipitates. This same tracer can
be used to show radiocactive growth and decay relations by means of i
1 hour bismuth daughter activity. Beparations by extracticas ints non
aqueous solvents can be demonstrated by the extraction of aranvl nitre
into ether. This also makes available a tracer solution of Th*“~ which
can be used to show the characteristic hydrolysis and coprecipitation
behavior of polyvelent cations. Ion exchange processses can also be
denonstrated using these natural radiosctive series. The various com-
ponents of ths thorium series can be separated using a complexinz agent
like thenoyltrifluorcacetone and, with properly adjusted pH, extracting
the various menbers into a non-polar solvent. Using radiophosphorus
the uptake of phosphate by plants can be demonstrated, as well as the
technique of autoradiography. A4 small animal experiment can be done in
a study of the excretion rate of phosphorus or iodine and their local-
ization in the tissues. Many other experiments can be found in the
literature or may be developed by the instructor,

x
19
.

Thus it cen be seen that radioisotopes can be used for demonstrations
at any level of college teaching or for actual class experiments in the
more advanced courses to previde a new and vivid method of presenting
chemical principles as well as demonstrating the typical phenomena of
radioactivity.
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