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MONMOUTH, ILLINOIS

Monmouth Collego
Monmouth, Illinois
ctober 9, 1953

Dear Sir:

Reports of the group discussions held during the
Confercnce of Collcge Chenistry Tcachers arc enclosed here-
with. Thesec arc being sent to each of the participants in
the Conference. The mesting wes held during Mommouth
College's Centennial Year. Professors of chemistry fron
independent liberal arts colleges within a 300-mile radius
(about) of Monmouth were invited to attend. Others invited
to attond included professors of chemistry from other
United Presbyterian colleges and State of Illinois colleges
and universities.,

These reports are belng sent too, at the request of
the Orgonizing Committce of the Midwestern Conforence of
Liberal Arts College Chemistry Teachers, to chenistry depart-—
ments in independent liberal arts colleges in Illinois,
Indiann, lowa, Minnesoizn, Wisconsin, Michigan, and Missouri,
who were not represented in the Hormouth Conference.

Bosides serving to provide o record of the discussions
at lonmouth, the enclosed reports may be helpful at this time
to thosc plarnning to noet at Appleton, Wiscensin, during
October 16 and 17.

Yours sincercly,

W. 8. Holdeman, Chairman
Conference of College
Chenistry Teachers

A CENTURY OF CHRISTIAN EDUDATION
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SUMMARY OF ANALYTICAL CHEMISTRY DISCUSSION

The Discussion Group in iAnelytical Chemistry gave their con-
sideration to a variety of problems reclated to the teaching and course
work of both Quantitative aud Qualitative Analysis. In many instances
no definite conclusions could be reached. WNevertheless, the value of
the opportunity to share experiences and opinions was sincerely appre-
ciated by a2ll who took part in the discussions. In the following sum-
mary, the principle topics discussed and certain pertinent comments

-

relative to cach topic will be listoed.

1. "The place for gualitative analysis in the chemistry curriculum,”
The Group reprosented many opinions as to the proper scquence of course
work, including a course in qualitative analysis for chemistry majors.
However, it was the gencral opinion that, in order to do justice to the
training that qualitative analysis can provide tho chemistry major, it
would bec most desirable to offer this coursc as a scparatc unit of one
scmester to be given during the sophomorc year. In this way the
theorctical and mathematical aspccts of qualitative analysis could be
adcquately treatod. When qualitative analysis 1s given as a part of
first-year genoral chemistry, the time allowed for class discussion
and lecturc periods docs not allow for adequatc treatment of both the
descriptive chemistry of the elements and the thcory of qualitative
analysis. Although a separate, onc-scmester coursc in qualitative
analysis would bc most desirable for the chemistry major, the non—
major would be adcquately trained in qualitative analysis with a brief
coursce included as a part of the gencral chemistry coursc.

Ze o what coxtent may microscopy or spectroscopy be introduced
into the gualitative analysis course?! These techniquos, while im—
portant, arc generally not suited to sophomore level work. They might
be introduced in advanced courses in instrumental analysis or possibly
be offered as special courses —— otherwise best left to the graduatbe
Programe.

3a "Oualitative methods and techniques which may be wtilized to
stimulato intorest."  Two interesting altcernate testing mothods were
suggested. One: a fluorcsconce test for zine and sodium utilizing the
fluorescent characteristics of precipiteated sodium zine uranyl acctatc
whon viewed under UV illumination. These tests werce reported by White
(U. of Maryland) in J. Chem. Bduc. (19497).

Sccond: a gqualitative scparation by chromatographic technigucs.
4 brief manusl of this techniquc has been preparcd by (idiss) Fillinger,
Eollins Collcge, Hollins Colloge, Virginia.
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The utilization of spot test techniques was deemed of little
valuc in teaching qualitative analysis, both becausc the tests do not,
by example, tcach much chemistry of the compounds or elcments, and also
because of tho student's lack of exporicnce in organic chemistrye.

4, "The relative merits of thioacctamide rcagent and hydrogen sul-
fide, ! Thosc who were using thioacctamide were cnthusiastic in their
praise of it and comsidercd it superior to H5S.

S5 The relative merits of macro and semi-micro methods.? Those
using the semi-micro method preferred that mothod to the macro method,
claiming the tcchnique to be more ropid (enabling more analyses to be
run), less exponsive of rcagents, and capable of giving cleaner separa-—
tions.,

6. tThe relative merite of the centrifuge and pressurc bulb tech-
nigues.! Vory few had tried the pressurc bulb method in class teach-
ing, but werc aware of its possibilitics.

7 "The preparation, distritution and grading of qualitative un—
knowns." sgain the Group offered scveral individual methods for the
hondling of student unknowns. In general, the student was penalized
equally for all errors, cither for failure to report an element or

anion actually prescnt or for reporbting a substance not actually prescnt.
Most of the Group indicated that they required the confirmatory tcests

to be shown along with the final reoport on an analysis. In most coscs,
also, & student was allowed 2 second report with a chance to raisc his
gradec if his first report was grossly in error.

8. #Should students lcarn the analytical schomes ond be responsible
for cquations for the rcactions?! Practically unanimously =— yCSe
9, UShould commercial products be included os unknowns?! ot all

wore incorporating commercial products among thoir list of unknowns.
Some were using thom successfully. dmong the commercial products suggestod
were toble salt, cleansers and wabter softonors, and baking powders.

Onc member described his plan of having students, working in
pairs, make up synthetic practice unknowns for each other. The studont
is not groded on this unknown but it serves as a practice sample before
he begins work on his issued unknown.

The following topics deal with the teaching of Qualitative
Analysis.



10. Should laboratory hours be strictly regvlated?® App@rertlv,
in practice, mony people did not strictly limit the amount of time a
student may spend in the laboratory. Nevertheless, all agreed that if
the student is awarc that the prescribed work can and mubt be completed
within the scheduled laberatory periods he will usually do so. This
will obviate the neccssity of providing either superviscd or nonsuper—
vised cxtra laboratory time. Students should not be permitted to work
in the loboratory without supcrvision, although thisis probably not as
serious in quantitative laboratorics as in the organic lab. because of
the less~hazardovs nature of the work being done. Several indicated
that they provide an oxtra, or make-up period, scheduled at a definitce
time cach weck.

11. "fhat instruments should be included in a coursc in instrumental
nethodst In gereral, the following, in order of decreasing necessity:

A Potentiometric titration assembly, pH nmeter, glass electrode,
or its cquivaleont.

B. Electroanalysis,

C. Colorimecter (Colemen proferrcd).

D. Spectrophotometer (Beckman iodel DU).
. Polarograph.

¥. Spoctrograph.

In no casgs were radicactivity nmothods being taught, it being
folt that this subject, at lcast as far as laboratory cxporience is con-
cerned, should re left to the graducte prograon.

12 How many unknowns should be required por sonestert! The
number horce variced fron seven %o fourteen, Where fewer unknowns were
rogquired, however, thore were other assigned oxperinents, such os
calibrations, titration exercises, etc.

13, "Should the ¥Kjocldahl detornination bc included in the intro-

ductory coursci" The Group was d vided on this guostion. Ln inter—
csting factor herec was the type of saomples omplovod by those using the

.L‘

dctormination. The samples issued varicd from dried blood, to coreals,

fertilizer, and cven leather.

I



14, "How can students be induccd to kecp better leboratory note-
book recordstt Everyonc agrecd that it wos difficult to imprsss
upon the student the nccessity of keeping neat, completc and proper
notebook records of his laboratory work. Mo significant suggestions
wore made toward the alleviation of this difficulty

15, ITo what extont should classical methods be ropleced by the

more nodern instrumental technigues?! Practically all agreed that,
for an introductory course at least, the classical methods provide the
fundanental techniques and zlso provide basic chemical theory. For

this rcason these methods arc o significant part of the course in guan -
titative analysis. 4 thorough grounding in these fundamentals nust pre-
cede the introduction of ‘Ypush~button®" instrumcnts, where the shiny
blacic case, the knobs and dials, so cften hide the chomistry involved.

18. "Relative nerits of distilled and de-mincralized water for lab-—-
oratory usc.! Bither was considerced satisfactory, with the de-mineralized
apparently the nore proferrcd because of its simplicity.

17. "o what cxtent should the student be required to calibrate his
equipnent? ! In all cascs, calibration of the volumeiric glassware
(burct, pipot, flask) was considered esscntial. A cclibration of the
analytical weighits was considered jfoo time-consuming to be required in
the introductory coursc, but thovght to be of value in an advanced course.

ne nomber of the Group described the program which has been
recontly introduced at his school wherein qualitative and quantitative
wnolysis arce belng toaught simultaniously in o single year course. This
8 acconplished by using the same seporations for the gquantitative pro-
cedures as are used in gualitative analysis. In nany cases the student
s 2llowed a choice of quantitative meothod once the seporation is made.
¢ vhe progran is reclatively new, o definite opinion as to its nmerit
would be premature. However, the indications arc that it will be
satisfoctory.

anothier Group nember described his method of roguiring freguent
libtrary reports —— o report on a 3 x 5 filing card, abstracting an
article from recent literature. He reported that such a procedure has
beoen used vo encourage students to acquaint thonselves with the current
literature.



This surmarizos most of the topics discussed by the Group.
lany other things were nentioned briefly and a groat mimbor of inter-
csting and helpful comments woere offerct by everyonc participating in
the discussion, but because of thelr great number it would be inpossible
to include all of them in thie brief sumory.

Submitted by,

larvin W. Skougstad
St. Claf College
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SUMMARY OF GENERLT, CHEMISTRY DISCUSSION

The group on General Chemistry met in Room 210 ¥allace Hall
4:00 P.¥., NMoverber 1l4. After introductions and a hrief scientific
life history of each member, discussion began.

The first discussion was on the problen of the studcents with
and without high school chemistry. Sonme had found their boetter students
had had high school chenistry while others had found their better stu-~
dents among those with no previous chemistry trairning. The explanation
for this variance was given that, in Iowa at lcast, approximately 75 per

cent of the high schools do not cffer chenistry therefore there is no
sclection of students. In other cases, it was the beitter students who
elected chemistiry in high school. Grinnecll and Wheaton reported sopurwte
classcs, Milwaukee~Downer reported all in the sane lscture but segreza
tion in quiz section and laboratory. Illinois State Normal reported tne
sane class work but different laboratory worl. Some others reported two
classes in general chenistry but the basis for scparation was the high
rank in aptitude tests rather than a credit in high school chemistry.

The guestion of the utilization of class period was next discusscd.
Professor North of Lake Forost College said he took about 15 nminutes to
check students proparation and to compare their outline with his, then
started discussions and explanations allowing no one to ask questions who
had not studicd the material. There were fow other comments madc.

The question of mathematics difficultics then was presented. It
scemed the basic difficulties in reading @Ld mathematics could be spotted
with tests. High corrclation was rcported boiween both Inglish snd
nathemotics test scores and chemistry success. At Grinnell, romodial
nathematice is required before enrollment in chemistry or physics if the
teste were low. v was suggested that remedial English should alsc be
a prercguisite. Scme decided that the trouble was not matheomatice as
such but the lack of ability to analyzc the problem or simply the in-
ability to think. It was suggested that a nathematics prercquisite would
help the difficulty with mathematics in chemistry but that was not e~
cepted as a satisfactory way to solve the problem.

+

At this juncturc, Dr. Haocnisclh appeared and the cleciion of
officcers cnsued. H. B. VanValkeonburg of Iowa Weslcyan College, Hou
rlcasant, Iowa was chosen chairman and Isa Ruth Plank of Willian Penn
Colliege, Osialoosa, lowa was nomed sccerctary. Dr. Hacnisch left and
liscussion resumed on the problen of mathematics.

c‘!‘



-G

About BO per cent of thosc present encouraged the use of logar-
ithns and slide rule in genersl chemistry and most all encouraged their
useé in the more advanced courses. For those that could not use the
logarithns, tine was taken to teach enough to satisfy the nceds for pHe.
The opinion was, that we were teaching chomistry principles and not
mltiplication tables thercfore problems on gas laws should be set up
with reducible numbers or requirc only that the student sct the problen
with the indicated operations.

The next problem discussed was coursc content. Grinnell is
trying an eoxperinent of one senester devoted to non-netals and the other
senester to Organic. Objections here were that entrance cxominations to
nony fields of further work asked questions on nctals. The time dovoted
to organic by the colleges represented averaged about three weeks. Tine
spent on the gas laws averaged about threc neotings. The motals socmed
to bc handled rather hurriedly and in a nore descriptive manner using
fiold trips and films availablc through the U. S. Burcau of lMines. Sonec
favored giving a fow typical netallurgical processess rather than 2ll
the netals. Discussion of the time and place of introduction of atomic
structure in the general course revealed that the majority felt it to
be the logical way to start and favored its carly introduction. The
Periodic Table was introduced about the same time and used continuously
thereafter., If chemistry was considéred the study of cleoments, laws
governing thelr reactions and the encrgy changes therein, then it was
neecessary to include nmetals, non-neotals, atonie structure and chenical
laws. In considering tho laboratory time, several felt that onc 3 hour
period a more cconomical usc of time than two 2 hour periods. Experi-—
nents on ftesting sinple properties and simple preparations rated second
to the more quantitative which involved more thought and longer sequence
of operations. Workbook type mamials were not in highest favor. Some
preferred a short summary written to give procedure, reasons why, and
results. In larger schools, two courses were given, one for the chomistry
mejor and another, with a somewhat different contont, for the pre-
Drofossional student., On the problem of chemistry for murses, it scemed

a full year coursc divided into lnorganlc, organic and biclogical was
most favored.

Next for discussion was the obgoctlvcs for goncral chenmistry
laboratory which were sunmarized as follows: 1. Emphasize lecture and
discussion points, 2. Givo concrotc oxporicnces with othorwise abstract
ideas, 3. Dcvelop good citizenship stressing habits of cleanliness, neat-—
ness and orderliness, 4. Train the hands and develop chemical technigues.
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Objectives for the recitation part of chemistry: to teach to think
without confnsion, clecarly. Chemistry scems to create its own problen
norc naturelly then other fields thereforec it gives o better opportunity
for teaching the scientific method of reasouing. Some factual naterial

¢ necessary but thinking seemed to be the cmphasis favered. Creating

n interest in and developing an enthusiasm for chenistry were also given

as goals.

O e

Group adjourned for dinner.

The sccond scssion of tlhe guneral chemistry section was called
to order by Choirman VanValkenburgh in roon 305 Wallace Hall at 9:00 Ao
Novenber 15, ‘

The first question for discussion concerned the amcunt of
qualitative to be included in gencral chemistry. Of the group attending,
about 50 per cent included qualitative and 50 per cont did not. If the
genoral chemistry coursc was ten hours credit then almost all favored
including qualitative analysis in the coursc but if it were an eight
hour credit then thore was ruch cuestion and disagrecment about including
the gualitative in the first coursc. Waen gualitative was included, it
was tho laboratory work for mosy of sccond semosters. The recitation
work continucd with regular topics and nost of the qualitative theory
was inciuded in the laboratory scssions. Scni-nicro procedures were in
gencral usc as was sone other method of producing HsS other then largo
gencretors. raraffin sulfur nixturc or thioacetamide were chicf sub-
stitutes uscd. The purpose of the qualitative coursc was suggested as:

o ncans of studying the netals and opportunity to organize material
learned in the general course. The number of unknowns given averaged
around ton which included tho common anions ond cations with some boing
systematic scparations and others single unknowns in solution or solid
forme

Vext question was the valuc of lecturc demonstrations. It was
gcnerally agrced that they were worth the time and cffort nccessary to
zive then but do not dcmonstrate the cxperiments which the students will
do in the laoboratory. 4&n cxception was mode here at the first of the
tern when it night be desirable to shew the student what was cxpected in
the laboratory.

Should the laboratory work be ancad of or behind the lecture work
s noxb discusscd. Goneral opinion was that if the laboratory was ahead
hen there was more thinking in tho laboratory but with several sections
& assistants 1t was nore casy to keep oll corrclated to have the locture
£ or parallcl with the laboratory work.
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On the question of the place of history in the gencral chonistry
coursce, the gencral opinion scenmed to be to include it incidentally for

interest and vitalization.

another question on contont discussed was concerning the anount
of physical chenistry to be included. The amcunt was not decided but
the general idea scemed to be that whatever was presented would be in
descriptive terms rather than rigorous mathenmatical solutions.

Another question for discussion was the type of test used in
general chemistry, [About 1/8 of thosc yroesent used the ACS fests.
They wore favored as a necans of teacher evaluation, a neans of corre-
lation between differcnt teachers and their classes. The cssay type test,
which emphasized recall, and the cbjective test, which stressos recoge
nition, were discusscd and the general opinion seemed to favor a divorsi-
fied typc of testing progran.

The tosting question led to the gquestion of evaluating the
students work. The final test grade was not nocessarily the deternining
factor for passing although no uniforn agrcoment was reached as to its
valuc. The gencral trond of tost grades throughout the term was considercd
significant. Leboratory grade bascd upon reports, personal technique,
setting cxperiment, neatness and skill counted 30 to 40 por cent of the
final grade in mnany cascs. The other part of the grade was based upon
recitation worlk, tosts, problems and personal evaluntion by instructor,
if the class is small enough for that withous prejudice, was advocated by
TIANY »

In conclusion it was decided that the teaching of chonistry is an
ary rother than an exact science and that the personnl equation is very
great in all teaching.

Submitted by,

Isa Ruth Plank
William Penn College
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SUMMARY OF ORGANIC CHBMISTRY DISCUSSION

The discussions of the section centered around five general
topics: prerequisites for organic chemistry, the presentation of
subject matter, examinations, labdoratory work, and gualitative
organic analysis.

Prerequisites: Hos%t of the colleges represented require that
a student complete both goneral chemistry and snalytical chemistry
before studving organic chemistyy. Some exceptions are made for
pre-~mcdical and pre-dental stusents. It was the conclusion of the
group that the teaching of basic concepts as well as recsnt develop—
ments in theoreotical organic chemistry is less difficult if the
student is well grounded in the fundamentals of chemistry. There-
forc, it was recommended that tvo years of college chemisdry arc
desirable as a proregquisitc for orgenic chemistry.

Presontation of Subjeet attor: The question as to whether
aliphatic or aromatic cheomistry should be presented simultaneously

or scparatcly was a wornly debated subjoct. Somo naintainced that
it is best to present the matcrial in the order of increasing con-
ploxity boginning with saturated aliphatic compolinds and proceeding

J ‘
through oleiins bofore discussing arcnatic compounds. Othors claimed
that this crecates an unnccessary division of the subject mattor.

They belioved that aliphatic and aromatic compounds should be dis-
cusscd sinultancously, naking mention of the similoritics and diffor-
cncos beitweon the two classcs. It was pointed out that, sincce a

large percentage of laboratory cynthescs iavolve aromatic compounds,
it is desiroble to introduce tre chomistry of thesc compounds carly in
the coursc. 4 great varicty of organic textbooks arc being used by
the participants. The majority of the group agreed that it is the
responsibility of the teacher o cmphasize the important material in
the coursc so theb the student can scparate the salicnt featurcs fronm
the wealth of descriptive naterial in the texts. A nced was exprossed
for o ncw organic problem book with answers.

Exominations; It was agrood that freoquent cxaminatilons are use-
ful iz the toaching of orgonic chemistry., On the average some kind
of cxamination is giveon overy tvo wecks., The nmultiple cholce typc

of question is uscd by very fcr of the teachers.



Laboratory Work: There was a prolonged discussion of labora—
tory practicc. ©Somc belicve that it is best to keep the subjecct matter
of latoratory work in phasec with the lecture material. Others fesl
that therce is instructional value in the presentation of material in
the laboratory before it is mentioned in lecturc. There was no agree—
ment on whother spocial laboratory technigques such as melting point 4
determinations, crystallization and distillation should bec studied as
preliminary cxperiments or introduced as nccded for a specific prepara—
tion. It was agrced that close contact between student and instructor
is essential to effcctive laboratory training. In this connection it
was nentioned that oral cexaninations over laboratory work arc good but
time consuming. Frovision for students to work on special preparations
and group study of variations on a reaction were montioned as ncans of
stinmulating intercst in laboratory work. Seni-nacro methods which malke
usc of standard types of cquipment werc considered to be superior to
geni-nicro methods. The usc of safoty glasses at all tines in the
organic laboratory was recormended.

Qualitative Orgenic Analysis: The colleges represcnted offer
gualitative organic analysis courscs varying from two to four semestor
hours! credit. The najority felt that the cquivalent of four semoster
hours is necessary for the best course. There is considerable variation
in practice in the number of unkmowns assigned and the omount of pre-
lininary laboratory work rcguired beforc the identification of unknowns
is started. It was agreed that quolitative organic chemistry is the
best advanced course in organic cacaistry.

Submitted by,

Stanley Parncrtor
Wheaton College
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SUMMARY OF PHYSICAL CHEMISTRY DISCUSSION
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At one time or another in the discussion periods, these top
cane in for some batting arcund: :

1. Speccial courses —— intended for pre-ncds, non-najors;

2. tathenatics prereauilsites for P. Chen courses;

3. Textbools and laboratory nmenuals;

4, Plan of laboratory worlk;

5, Laboratery reports, datas

6. Rodistribution of topics;

7. Preparation for graduate work:

8. Advanced P. Chom., courscs.
Lo Approxinately one-half of the college represented offer riorc
than onc clenentary P. Chen. course; the one intended for pro-meds and
non~nojors usually does not require calculus os o prorequisite. It was
&5TCGL thot where staff, space, and student persomnel pernmit such on
arrangenent, it 1s convenient to have such o coursc, This permits
giving chenistry majors o nore intensive course.

2o The stondaerd prerequisite of calculus nakes it impossitle in
most collezes to offer F. Chen. to najors in their junior year.

3o It wos found that the group wos almost evenly divided in the usec
f the two nmost popular toxtbooks. Therc was not complete satisfaction
S}

with cither onc, particularly in the treatment of thermodynemics. Few
s¢ published laboratory namuals.

>3

O

o

JIxN

(d

N Some instructors prefer to assign a comprehensive project rothor
than a series of weekly experiments. Thero is wvolue in such ncthod.

5. P:a0u103 varies a to data trectnment; sone require a pernanont
record in o bound notcboo others ask for o rccord on loosc lcaf shects,

ot it
with a dupllcata copy to be turned in to thoe instructor at the ond of the
cxperiment. Reports vary from the fill-in type o extensive surveys on
comprphpns¢vc topics. Groading of reports is bascd on (&) gquality of cx-
poerimental work, (b) quality of write—-up, ncatness, compronension of
pTlQLlplvu, (c) attitude in laboratory. Grading preferably on o sonestor
or long torm basis rather than on individuwal reports.
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Oe To rclicve ressurc on crowded P. Chen. courses, it wes considcred
that thesc topics night be adequately covered in the courses in analytical
chemistry:

2. lonic equilibria, pH, etc.
b, CGolloids
co Blcetrochenistry, reodox potentials

»

d. Instruncnsal annlysis
These topics night well be taken care of in physics courses:

a« Quantun nechanics
be Sub-atomic phencmena
c. Statistical analysis

e In view of the varying demands of different graduate schools,

it was felt that therc was a greet nced for porsonal counscling of
ecntering szraduatc students. If we are to contimue to produce liberally
trained chemistry majers, we cannot offer many hours in advanced courses.

8, Tew courscs in advanced PL Chem. are offercd. In some cascs
advanced inorganic or gquant. cover scme important topics. Other colleges
offcr opportunitics in senior honors and seminar work or special problems
courscs. The offerings depend on personncl.

In summary, it secwms that although there is great varicty ox-
hibited in approach to physical chomistry and in mcthods of teaching,
it is mutunlly bencficial to share ideas. Although therc may be no
irastic changes brought about, cach of us was challenged to do the best
job possible, particularly in the light of the current shortage of chem—
istry majors.

Subnmitted by
v 3

Clifford R. Keizer
Central College
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SUMMARY OF ADMIWISTRATIVE AND OVER-ALL PROBLENMS DISCUSSION

I, Administrative pressurc to slininate classes with small
enrolincents.

II. Recruitnment of new chenistry majors.

~

ITI. The b'ako&:roun'c'\.f 0% chemistry majors in social science and
= J
' the humnanitics.

IV, The finaucing of chenistry departnents.
V. Dcparimental libr&rics.

VI. Research in liberal arts colleges.

T. Fow ricnbers of the group stated that they had experienced any
Girect pressure fron college adnministrations that small classes be dropped
from schedules. hiost often, the pressurc is of o more subtle nature, thot
of having on vpst ructional staff so small thot some advanced courses can

not be offercd &g desired. Ore meihod for rclicving pressure is to offer
advanced courscs in alteranate ycars, but in the case of courses in organic
nd physical chenistry, this is not permissable under the Anerican Chenical
acerediting progron.  The best nethod for rolicving uLlS Pressure

i vistration of the importance of guarantceing o satis—
departuents. It is also desirable to mention that

erc at one tinc mombers of small classecs. Whether
act 11y solved or not has an cffect upon prospective
s

problem is sa
najors as well as on present najors.
Ir. In order to atbract more high school students to the study of
chemistry in collesze, it was agreod that the most cffoctive approach is
to nmake as nony personal visits and contacts with high school instructors

and students as possible. Here, the omphasis should be on the cultivation
of proper intorests and ottitudes rather than on rigidly specifying the
nenner of preparation for collegs. Supplencnting this program could be
the boncefivs derived from printed uattor and brochures, qnd fron cuncourag—
"g attendance at science fairs and scicuce open houscs, sponsorad hobth

by collezes ond by outside organizations. Ths nmost effccti v0'rosults of
this progron can ; 2l high schools.

‘.:.

3
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Once o student has arrived at college, interest and onthusiazsn
in his work should ccntimuc. To have the best and most inideresting
teacher at work on the gencral chemisiry course is alnost o necessity.
In order that a prospective mmjor will have sonc ideo of the nature of
his work ofter graduation, it is advissble o publicize the accomplish-
nents and success of former graduates. It may be neccssary to ncke sone
adjustnent in the handling of first year chemistry students in order to
increase the confidence of sudents who have come %o college without
having hnd high s chool chemistry, cspocinlly if it is not possible o
soparate thosc who have hod the high school course from those who have not

ITI. anong the institutions represcnted, there was found to be no

great difference in the scicnce course roquirencnts for majeors in chomistry.
However, there was found tc be some differonce in the general non-science
requirecnents, but in no casc was the varisnce significant, and it does not
appear that therc will be any changes, for all institutions scem to rezlize
the necessity for rotaining thesc cloments of general cducation. In do-
ciding which courses to roguirc of chemistry majors, it is well to keep

in nind tho attributcs which employers desirce of an employee in addition

to satisfactory technicol proparation:

l. The ability to cxpross oncsclf clcarly both in spealing and
in writing.

2+ Perscnality characteristics which will onable hinm to work
comfortably in closc contact with othors, for few companics can
afford to naintain a staff of prina donna genii.

3. 4 variocty of procductive interests outside of the ficld of
tcchnology.

IV, Two ncthods for finoncing chomistry dopartnonts were in geunecral
usage, (o) by appropriations from genmeral operating funds, and (b) fron
laboratory fecs only. Therc sccemed to be no outstanding advantage of one
over the other. The group agreed on the following rceommendations:

1. Dcpartmental accounts should be on o continuing basis, so
that deficits and surplus funds can o Ceriad over freom year to yeor,
thereby facilitating the purchasing of expensive items of equipnent.

2« TFeos collected rrom stulents for laboratery breakage should
be returned to the dopartment so that the capitel investmeonts nay bho
reploced.
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Ve Where possible, department libraries should be set up for con-
venience sake. Proximity of reference volumes to the laboratory cncouragcs
students to make greater use of them than if it is neccssary to go o

another building.

VI, In conncction with rescarch in small liberal arts colleges, it

is a recommendation of this group that this confercnce reguest the American
Chemical Society to address guestionaires to various industries inguiring
their willingness to support rescarch in small colleges. It is suzszested
that informntion obtained from this undortaking De made available fo all
colleges. For research, it should be the custom to include in the con—
tract some provieslon for personcal scrvice fees, and it is suggzested that,
to avold ill foeling on the canpuz, thesc focs be made pnyable during

the summer nonths when rescarch would be on a full tine basis.

It wos the opinion of fthis group that industry is in somo way
obligabod to assist small colloges, for in past years, theoy have not
hesitobved to entice, with attractive salaries, the crecam of the small
college instructors to industrial omployment, without concern for the
possible lowering of instructional gquality. Unless competent instruction
is available at the college level, there will be o conszquent absconce of
adequately trained scientists available for industrial omployment in the
future,

Submitted by,

Charles D. Oviatt
Tarkio College
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SUMMARY OF SEDTING OF CHEWISTRY IN THEE COLLEGE CURRICULUM DISCUSSION

At the first meeting of ihis committee four arcas were sugrested
for study:

i, Tho 4GS nceréditation of chemistry in the libveral arts college,
2. Terninal courscs in chemistry, 3. The philosophical and religious im-
plicacions of courses in chemistry, anc 4. The minimum regquircmenis in
science for non-science majors (B.h.). -

Section 1. ACS Accreditation

The problem of ACS accreditation involves certain adjustments in
our curricular offerings in chemistry. The importance of its congideration
is due to several factors: namely, (2) some alumni request it; (p) it nay
aid in recruitnment of chemistry students for the college; (¢) industry
furnishes scholarships to ACS approved colleges; (d) the ACS is sending
lists of ACS approved colleges to high schools which serves to distinsuish
between colleges.

Various individual opinions or expericnces were cxpressed Dy
members of the committec rogording the desirability of ACS accroditation.
Some of these arc as follows: (a) Graduation from an ACS approved school
does not insure high quality of future work in graduate school or industry:;
(b) Graduation from an ACS accredited college is not denandcd by industry
for employment, nor do graduatc schools demond ACS accredited graduates;
{¢) National accrediting agencics object to one cgency cvaluating the work
of & single department in a colloege; (&) Generally, administrators in
colleges are not intcrosted in ACS accreditation unless pressure is brought

In summarizing, ACS accreditation scrves to stimulate the quality
T chomistry taught in cclleges. Some schools may scck it, whereas others
cel that it imposcs too sovere rostrictions on the curriculun. In some
instances ACS accreditation aids the student in obtaining mere desirable
‘employment and entrance credits intc graduate schooi.

Scction 2. Terninal Courses in Chomistry.

ering a terninal coursc in

Various problems ere invelved in offe
{ N N . s .
(2) the naturc and tinc distri-
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Some of the individual opinions exprosscd by the group were as
follows: (a) thc coursc should consist of a study of the impact of chemistry
on the physical and organic world; (b) it should develop the philosophical
concopt of chemistry and scionce in relation to men; (c¢) & simple dynemic
toxt should be used; (&) laboratory work should be made as dynanmic, direct
and vital as possible,

In summariziang, the group felt that there is o dcfinite place for
& torminal coursc in chenmistry. It roquirss the best of tecaching with
careful selection of material and of ncans for effective presentation.

Scction 3. Philosophical and Religious Implications.

The committec considercd the rclation of tho study of chemistry to
the arca of religion. The opinions were varied. The members realized that
therc are philosophical and religious implications involved in the study
of chemistry, but cach member felt inclined to develop these with his
students in his own way.

Scction 4. Hininmum Science Requirements for Non-Scicnce Majors (A.3.).

The representatives of the various colleges in this group first
reported on the science requirenents for non-sciocnee majors in theoir own
schools. Eight out of twelve colleges reguire eight hours of science with
laboratory work, andé four require twelve hours of science with laboratory
work. Onc school will substitute mathematics or geology for the scicnce
requirement, and proficiency examinations in one school are used to indicate
fulfillment of the scicnce roguircment.

The group considered laboratory work in science to be more effee~
tive than demonstration work alomc. It was felt that the completion type
of leboratory rcport was unsatisfactory, the use of specinl written forms
and frequent laboratory cxaninations being supcrior. The suggestion was
nade that more reference work should be reguired to vitalize and broaden

he scope of the course.

Therc was a general rccognition that 211 B.i. candidates should be
required to takc scicnce with the inclusion of laboratory work.

Submitted by,

Je. Oliver Collins
Westninstor College



