VRITTOH SUITARINS TTOiD DISCUSSION CROUPS

196% 1I'ACTLLC lieeting
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This discussion group was well attended and many interesting
and valuable problems vere discusszed. Some gencral observations
of the discussion indicate that no universal method of involving
students with the computer hos evolved., Some institutions had
rather extensive curricula in which students were involved 1n
computer prog rapmings in OthT coses the students with a mininmum
of instructions used existing nro”r°“s to obtain date and/or
solutions to particular pro LThwc Yiith respect to Chemistry
Departments in parti culor, some institutions required all majors
to hove the experience of work with the cemputer and in other
.cases only certein advenced studonts con nartlcQL(r research
nroblems were involved in the use of the computer.
It was generally anreed that the use of the cormputer could be
a meaninnful experience for the student and that more involve-
ment was necessary. One of- the problérs whwch came out in the
discusgsion wos the neecd for more examples shere the use of the
computer wos required. OGimple problemns 1"“y be nbccuscvy for an
introduction but neaningful problers were necessary to point
out the real value of using o computer., Vhenever an example
is chosen, the most rigorous or exact eguation should be used
and not one that involves simplifying aqsurnfwor . Programs
w1wch are used, vhether vritten by the student or not, should
be capable of taliing the data in the rawecst possible Lovﬂ -
that is, Just as it 1s obt Aned Iron tae C”Ueflﬁeﬂt without any
pr1or proccssin g. :

D.

here are many available books on the rarizet with pn%lished pPro-
grams, Howcver, it was gecnerally agreed by tnosc with cxpnerience
on the use of the computer that an individuel was generally
better off to write his own prosrom, to use his _ndividual logic,
and to have the output in a form of Liis own choosing.

Below is o listing of some problems which were discussed.

1. fLcid-base titrations as function of equilibrium constants,
concentration end other variables,
2. Pclarographic ecuations to include viscosity for non-
uqueoas solvents.,
3. ALdiabatic flame ucrperatures.
L, Crec tronaot01c‘”1c data for mixed complexes,
5. Titting data to involved conductonce ecquations.
6. Least-scuare treotrent of data,
7. Caleculation of georetric parameters for va ious molecules,
8. Oolution by trial and error of liinctic measurements.
¢, liatrix operations ond calculations.
10. <Calculations of p-orbitals which include the radial runc-

o

tion,



Group 2, ROLD O DIOCIIIIS STRY 1 THT UNDERGRADUATT CURRICULULL

T
Leader: Olaf flundgui

t, llamline University
A poll showed that of the 27 schools represented, five do not
offer a Dbiocher course and nine others do not cnwrentLY include
laboratory in their biochem coursecs,

The following nurposes were suggested for the biochem course:

1. Serves to introduce the area of biocherical principles
‘ tc special groups (premed, med. tech., biologists,
. nutrition students).
2. Provides an opportun‘*j to Cross FoundaTLes between fields
and to integrate discinlines.
3. Lffords an interest for those not satlsfled vith other
branchns of chenistry.

It was agreed that organic and physical chemistry should be pre-
requisites for bﬂocher stry if the ,CS reouirewcnt is to he met.
This would eliminate mony biology and nutrition students who
would othervise gain at least some insight into the chenmical
wvorkings of biological systevs. (Only ten of the paTtchnants
now recuire organic ond only three reauire physical chemi SLIJ.)
The possibility of offering two levels of biochenistry wa
propesed as a solution to the preoblen.

In effort wvas made to define the unigue contribution of a bio-
cheristry course, L11 aegreed thet the study of metabolism is
the largest single contribution, but d_ffereq as to vhether it
could Dbe taught elscwhere. Dome thousht that the applications
and synth051s of principles of organic and pnysical chemistry
is the major contribution. uulll othersclaimed that meny
technigues uscd in the biochenis "y laboratory are best taught
here even though they may be used in othcr fields also. There
seeried to be a conscnsus that rproblen solving con be superbly
carried out in bicheristry where boundery lires betwecn fields
are erased.

Group 3. CONT T OF T

W’_"C?D INCRGAYTIC COURST
Section A-lLeader: Janes i

r0lt, Carleton Collv,

D,
ing

© CTOUp Sev

During the discussions of the eral 1uestions vere railsed.
These Ulll be listed with a brief surmary of the discussion which
folloved. -
1. What arec pest of the schools here renrczented offering
as an dvenced Incrganic Cour e? liost offer a two or
three credit lecture course in the junior or senior year.
L Tew offecr either a one or t"n credit leboratory session
to ac a) che lecturcs. These labeorctory courses are
rostls ic preprrations with emphasis on different
techniques of synthesis,



Group 3.

2.

(@]

(continued)

Is Physical Chemistry a prerequisite for the [dvanced
Inorganic course? liost schools answvered yes, 1t was
pointed out that this seemed to be a necessity in view

of the recuircenents of the \CJ Committee on Professional
Training. It was further pointed out that this prerecui-
site usually nrevents any mejor other t‘an cheridstry
from enrollrent.

try are considered

greed that a thorough

necded before studying

.dv,lced Inor anWC. nOlC felt a lmovliedge of cuantum

mechanics was a2 necessity; others fclt thet rerely an

acauaLnfoace vith the erlollsﬂ and vocabulary of cuantum
gchanics was enough.

tthat topics from th51 cal Chemis
esDent1 l Drorcouls *eo? st a

Is there not cver-lap in the topics covered in Plyvlﬂal
Cheristry and ~dvanced Inorgan:c? liost felt there was

an ove;—“an, e.5. quantum mechanics, C hcmvc 1 bonding,
lkinetics and mechanisrs, redox considerations, oSone,
however, felt that this Jﬁ necessary since these topics
are treated from a different point of view in each course.

tlhat texts are be*nt used for these courses? The inorganic
texts of Gould, Cotton and 'illinson, Sienlo and Plane
("Physical-Inc rgﬁn ¢ Cheni stry"), Ileslop and Rebinson

were all wmentioned. llany, hownner, supplement a text

yith other references, 1nclud”pg journ al references.

What main topics should be covered in an fdvanced Inorgan-
ic course? [tomic Structure, Chemical Donding (Ionic and
covalent), Redox, Coordination Chemistry, HeCﬂullSﬁﬁa
Ligand Tield (Pﬂﬁct“ ), lcid-Base, Colid state (crystall-
ography), Radiochemistry, Synthetic liethods.
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Group 3. (continued)

9. Jhould arcas of reseach currently being covered in the
scicentific Journals influence the tow¢cs to be discussed
in fidvenced  Ino

e

rgonict  fSome felt this investigation
of currcent: research should be left for ~roduate school,
that undergroeduate courses should mercely nreparc for
such specialization by giving students tne necess ary

vocabulary. Sore schools cover current research in a
T.

Special Topics Senina

10, Is there not a grecter need for idvanccd Inorganlc labor-
atory work? It was pointed out that often laboratory
ossistants get greater proctical lmowledge of laboratory
procedureu, €.£. prenoring uOlUtiOLQ9 than any course
teaches. Perhaps the ..dvanced Inorgenic laboratory course
should f£ill uhlu need for those who arc not laboratoery
ascistants., Tas 1ﬂbomtorj tezt by Jolly was strongly
recormended to encourase ndcnenonnt laboratory worls.

Come fclt that this oTLct cal Imowvledze. wvas best cained
through an undevfrgéuabe rcgcarch projcct.

Group 3. CONTNT OF THD DV ITCED THORG/ITIC CODTSS
Section B-Leader: Darle fcott, R;pon College

The question was fi raised of a descrintive as opposed to a
theorectical advenced inorganic: course. It vas notcd that the
trend toward te““‘ﬂﬁ:aprinci,les on the.elomelte Ty level incronses
the need for chorical focots to be nresented later in the under-
craduate nrogran., The group telﬂco to divide into "descriptive",
”*neo*ctwc“T”, ond M"combined" factions, ilony rembers cexpressed
the nececsity of adecuate theoretical preparation for successful
rraduaue vorl, r"opopenug of the eesc1;ntlvc‘ iewpoint c“pn 1sized

the necessity of foriliarity with substances and their rccctions.
It was noted that descriptive cheristiry connot be prescnted moot
effectively by intcrspnersing theorctical topics, The erphasis
in graduate inorganic courses on cuantum mechanics was pointed
out. The resronse wes divided os to vhether undersgraduate in-
organic courses vhou“u lilewise erphasize cuantum meche Hl“?»
some members sunpert the teaching of quantun nmechanics for its
own merits; some suppert 1t as necessary for preparation for
graduate school; sore continued to cucstion whether this is not
nore appropriatsly left to the rroduate schools,

Jo

l-J-

The acvantages ofaphysical che:r
agreed upo “, vith port ’cular-me?
energies, latticc ensrgies, ond liinetics being cful in the

o L B!

stry nrnrequisi vere cenerally
prcsentation of descrintive caemiscry,

)
ion of such topics as bond
use

Laboratory worl: is not included to a larce extent as a part of
the advanced inorgenic progrem in the schools represcnted.  The
few who ¢id include lobhoratery prefer to conbine iLorganic pre-
rarations with mecasurenents of characteristic physical properties

of the cormounds,



Croup 4, TACULTY LD STUDTHT RUSTARCH IN LIDTRAL ARTS COLLLGLS
Section A-Leader: Richard Ramette, Carleton College

The following questions were raised by the discussion leader,
liay intensive e"nev¢ﬂc“*“L worl done by a collese teacher sap
his energies which might be wore profitably ernloyed in lreceping
abreast of chermical literature? Does the desire for continuing
financial support for a research projecct prejudice the teacher
in favor of "Cutl“' publishable Tegult rubhcr thon providing
the best experience for his students Do s udenus have to fit
in to a rescarch progccu in a way wh"ca narrows their outlool on
cheristry as a vhole? Cen a professor in a liberel arts college
make a truly worthwhile c éuI bﬂt on to the discovery of new
Imowledge?

Ls a basis for discussion, the leader suggested a spectrum of the
purposcs of scholarliy worl ranging from great cmphasls on research
(on the left) to marimum ermhasis on professional growth in field,
non-provincial experience, self-respect as a chenist, sectting a
scholarly CT““_LG Tor students, carrying over into one's teaching
the Imowledre and attitudes developed from research, erphasizing
research on subject matter consistent with courses taught, using
the results of research in courscs taucht, directing one's efforts
only toward teaching (on the right).

There wos general agrecnent that scholarly work might well include
writing textboolis, revising coursc notes ond syllebi, and devising
new laboratory experiments as well as seeliing for new Imowledsne

in the laboratory. o teacher can ensage in all of these activi-
ties and ecach m 3 ys whi 1111 be wost valuable

G 1

to him in keeplﬂg his intellectual vitality at a high level.

is valuable to a student if he can become
ved -- one afternoon per wecl: is generally
ime summer prosroms are especially

Txperience in research i
fairly 1nt ensively invol
not much goed, vhile ful

o

1-tim
successful, UHGGT”TQGU fe research is good preparation for gradu-
ate worlz, thouzh the former has cuite different goals frem the
latter. Tboufb ,Unllsn“LTe rosults are of little import to the

T

it he is to get continuing

’IOﬁ _ ice, Cetting a port of a

chemistry teacher's se 7 naid by a reseorch grant ray enable
1S

fln&ﬂCluL supporu i
S
a collece to neve a larger

o a“ 2
j er staff in chenistry.

In surmeary, evcry chenistry tcccher in a liberal arts college

must struscle to Leep intellectually alive. If he liltes research
for its own salile, he should do ity if he lilkes Involving students
in research prcjects, he should get them into his labj; 1if he
prefers to use his 3xtrac;rricn*ar time to rcad current litcrature
and to rcvise hisg urses, he sheuld do this. The primre reouisite
is that hc keeb f*ov"“g in his understanding of cheristry. Groups
such as 1..CTL/7 should secl: new ways of supporting all such

acti vmlcs°



Croup 4. T/ CULTY AITD STUDLNT NIITTVRCH I LIDTRAL ARTS COLL™GRS
Section B-Leader: Cuentin Petersen, abash Collese

The meeting opened with a consideration of vhether exﬂerimental
wvork by o faculty menber can advercely affect his teaching func-
tion, either by consu rvpg time vhich would be more appropriately
devoted to his teaching function or by dai rcctln" his activitiecs
to inapproprinte arcas because of the need f research funds.

A general, but pot unanimous, opinion was expresscd that faculty
research COELQ only be jus tified if it mode some contribution to
the education of the student. Situations were discussed in which
educational function could be justified without actual student
participation in the rescorch activity

come time was devoted to an examinetion of the way in vhich teach-
ing load nf”ected reuecrch and, o3 would bé expected, there was
wide voriation of opinion, bart cularly of whot tire neceds to be
devoteq to a stated uuachwgﬁﬂgaﬁ. o discussion of financiesl
support centercd ab@ut the need for financinn released time,
suﬁmcr sel“l v, and student partic*nant pay. This is in interest-
ing contrast to plev ous years' discussions in which need for
eguipment and space OC””DlLJ the ””“Ormtj of the discussion. Dr,
Swenson reviewcd the present state of ISE s surport of the Nesearch
Participation prosram in a most encouraging woy.

The nature of the particular research probler held the attention
of the group repeately throughout the d~3635510n. Opinion ranged
from one crtrcme which would demond ant:c‘nhgcd journal publica-
tion to the other extreme which would try to gonercte roscarch
attitudes and octivities in the performance’ Qf the classical
course ciperinents,

Iir, Pratt discussed the program of DuPont 2id to liberal arts
college cinemistry devartments and ansvered cuestions, In general,
the program is designed to revard eic c‘lcuce, bu t the DﬂTIOgOﬁllCal
basis o” the »nrogram is regularly vcv*cref. In view of the dis-
cussion's centering about the necd for cial noed for research,
it was interesting to note that the four 116 ividunls vho reported
on their institution's use of DuPont srants all emphasized that

the grants wecre not used in a dircet wuv for quonort of rescarch.
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Group 5. USH OF PAPTUDNB.LCIHS IIF T4 .CITIVG OO ISTh

e Theodore Tenfey, .arlham College
Several questﬁons vere aslied at the start: Are paperbacks supple-
mentary or do they rcwiece the regular texts? How many should a
student be recuired to buy? In vhet areas are they needed? Vhat
about prograrmed tcxts? Geome of the corments in the discussion
vere the following:

1. Paperbeclts usualTy cover in depth but not breadth, and
therefore ray miss immortant areas,

2. Paperbacks give the opportunity for experts to write brief
volumes on theilr specialities.

3. L collection of ﬂaucvb“ﬂhs will laclz unitj, but have the
advantage of pcrmlt ting a teacher to custom design a course

4. Dvery course should treat atleast one tonic in dcpt

ible.

,f)

The paperbacls ralke this poss



Groun 5. (continued)

5, With regard to cucstions and problems, the paperbacks are
quite spotty. Food proklen boolis are available, and pro-
grammed raterial can help £ill the gaps,

6. The cost of tcit“oo‘ is a very small percentage of a
student'!s cost of attending college

Mention was madc of several schools vhich now use paperbacis in
gencral chemistry., /At Lewrence Collegze-the chemistry- -physics course
uses the following: Sherwin, Dasic Concents in Physics (Holt);
Hildebrand, Linetic Theory:; ionen, Zherrodvnemicss PULlTTU, Strue-
ture of lolecules (Dover, .rench tronslation); and Ning, Linetics.

L 1ist was senbled of approzimately 30 paperbaclis in cheﬂistry
vhich are nov available, nlus several prograrmed texts, ond mention
was rade of scveral rore poperbocls which are now in nreparation.

Group 6, T.0UT
Lea
The proup fir 151 oblen of
plow: ed deli : 12 cientific
supply houses v iGe T cne supplier
scemed to be of ¥ nly eff repedy is to con-
tact an officer of the compony vho i1s at high enoush a level to
gect action.
tiost of the tire wes spent in considering the question MJill the
Liberal frts Colleres be able to prepare cuclificd Prﬂdu&bcs for
entrance into top graduate schools in future years? The question
wes prorpted by rewmorts that scwe university staff serbers believe
that in the future the only scurce of well-troined und groroduates
will be the universitiecs,  rcport from 1:,I.T. shows that ““cadj
liberal arts colleracs arc not cccr”at“~j preparing nhnysics majors,
and the sore ray scon be true in cheriatrg L report from the
University of Iliinoic indicetcd thav the rajority of liberal arts
graduates failed three out of four enirance exams. Dr. iiiller of
the Institutec of Pener Chemistry reported thet os yet the liberal
arts grocuntes are ecual to the university or 151 ates in his
instituticn. The following co rents vere rmodes
1. ILre the rracduate s o much on the under-

craduate level? O . hold down the special-

ization of the stu lieve the graduate

schocls are justif re becruse of the

rapid cxpansion of

2. GSome believe the c¢ ng percentace of liber-

al arte students b e students may be due

to the froct that hig -re cutting out an

econoriic group from mbers of chemistry

majors core,

3. One merber of the sroup felt that the small numbers in
advanced classes in 1iberal erts colleces did not nrovide
the necded competition to drive students to bettcr work.



Croup 6, (continuecd)

Y, Is the prokhler of staffins liberecl arts collerces in physics
and ma o a bad elfoct on the coverall trroining of
: S ] problcems in chernistry increase in

¢ nced to

Torc soe jal~
sneeinliza-
e, tut ctill

A

» M diffcrence of opinion wng oumy
rrovife broad training in the 11
ization, Gcme bc¢1nvo e are ©
tion too early; others bclieve
within uAc’@tmo"phere of the libec

ocfton Wodc b] liberal

Hes the personal attention point,

arts collescs as a rcason for their uucccs with students,

been over erphagized? Is it nossible that porsonal atten-

“tion mey prevent a student from standing on his own feet?
7« Ther

2 1 o constont nced for curriculum review in liberal
25 One person aquestioned the zcontinued use

of cueossive tire to conduct classicol laboratory cxercise,
vhen what mizht be more valualle is an incre-se 1n tire
devoted to conceptual experiences.

1

8, If a laclz of opport tunit ty exists for stuflenis to get nece-
ssary advenced courses in the rejular curr“culum, would it

be possible Tor OU“ students to gct these courses during
surmer scssions? he IMOT has supported confercnces designed
for such a purpose in,:nozgopic chewistry at Iced Collere.

9. Llthough ~reduates may not pass cnalifying -
exams as ersity trained cheris rf m9101q,
therc is at liberal orts gradugt do not
have as in the end.

10, The 1ibe: sor mey hove a grecter tendency to
get in a zhing slover in Ccccpti-g
new icdeas.

11. Yo definite gvidence is available to indicate that the
vell-pnrepared 1ibor&1 crts student will not be successful
in gracducte scheool., IHowcver sore attempt should be begzun
to obtain factunl inforration on tihiis cuestion,.



