I COIFUTERS IN THD UFDLRGRAD TV CHLIIISTRY
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Leader: William £, Deskin, Cornell College

This discussion group wes vell attended and many interesting
and valuable problems were discussed. Some general observations
of the discussion indiccte that no universal method of involving
students with the computer hos evolved. Some institutions had
ratnor eyte1sive curricula in which students were involved in

i Iograr?in;; in other ctses the students with a mininmunm
of .13*10 tions used existing progroms to obtain data and/cr
solutions to particular problems Yith respsct to Cheristry

Departnents in particular, ingtitutions requircd all majors
to nave the exrerience of v 1ith the ccémputer and in other
cases only cerioin advanca Wd“ﬂ*s on particular roscarch

a s
problems were invelved in the use of the computer.

It wos generelly agrecd that the use of the computer could be

a meaningful cxperience for the student and that more involve-
rent was necessary. One of the problars which come out in the
discuss*sn wos tae need for rmore examples wvhere the use of the

computer ”TS required, OSirple problens mey be ncceﬂscry LOI an
1ntvoca on but meaningful 1rcklers'wore necessary to noi

out the VeaW value of using a corputer, Uhenever an c;:rple

is cncs:ﬂ, the most rigorous or cexact eauation should he used
and noct onc thst involves simplifying assurpitions. Procrars
which are uscd, whether vrititen by the student or not, shouid

be capable of taling the data in the ravest nossible form --

that is, just as it is obitoined fron the cxperinent without any
prior proccssing, :

There are many available boolks on the rarke: with published pro-
grams, lovever, it was generally asreed by those with cxperience
on the use of the computer that an individual wvns generally
better off to write his oun. prozrar, to use his individual logic,
and to have the output in a forr of his own choocsing.

1. ficid-base titrations as function of equilibrium constants,
concentration and other variables,
2 Polarovrﬁnﬂ .c ecuations to include viscosity for non-
agueous solvents,
3. Lo abatic flare fermeratures.
L, Opectrovhotometric data Tor mized complexes,
5. Fitt¢ng data Yo invelved conductance ecuations,
6. Least-scuare frectrent of data,
7. Celculation of geoweiric narameters for various molecules.
8. Sclution by trial and error ; sur ts
©. liatriz orerations ond ca
10, Calculations of p-orbite
tion.
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, lfamline University

L poll showed that of the 27 schools represented, five do not
offer a biochen course and nine others do not c”vrﬂpLWY include
laboratory in their b\ochw COUTSGS,

)

The following nurpoces vere suggestcd for the biochem course:

1., PZerves to introduce the area of biocLeﬁ*
to special groups’ (prened, med‘ t
nutrition students). : :

2. '**ov;des an onportuglty to Cross boandar&es between fields

. and tc integrate disciplines.

3. Affords an 'nbcmeQU for those not satisfied U*tb other

branches of cheristry. '

princinles
ogists,

It was agreed that orgenic and physical chemistry should be pre-
requisites Tor biocher istry if the ~ACS recuircment is to bz met.
Thiu would eWimin te mony biology and nutrition students who

ost gsome Insight into the chemical
UOTL ings of bloTor:cal systen . (Only ten of the particinants
nov recuire orbmnlc end only ree require physicoal chemistry.)
The nossibility of offering tvo levels of biochemistry was
propssed as a solution to the prowWGm

In effort was made to define the unique contribution o; a2 bio-

.

chermistry course, [L11 urvheé *bﬂt the study of metabolism is

the largest single contri ¢o“, “but differed as to wheuher it
could be taught elsewhe e. some thoucht thot the applicotions

and synthc31s of principles of organic and physical chemistry

is the major contribution, Still OLD°IS31 ined that meny

~technicues usced in the bLio WCRLSCTY laborctory are best taursht

here even though they may be used in other fields also. There
o) i3

seered to be a conscnsus that nroblen QOWVLng con be superbly
carried out in Dbicheristry where boundery lines betwecn fields
are erased.
Group 3. CONTTIIT CI TIIn /ADVAITCTD I”O?;JI’“ COURTL
Section fL-Leader: James Tinholt, Carleton College
buring the discuscicons of the crcup ssveral ouestlans vere raised.
Thesc will be listed with a Trief sumvary of the discussion which
followed.
1. What arc nost of the schools here reprcsented offering
as an ..dvenced Incrgonic Courcse? llost offer a two or
three credit lecture course in the junior or senior year.
L Tew offer either a onc or two credit laboratory session
to accompony the leacturcs, THcve laboretory courses are
rostly inorganic nrevncrations witn empnasis on different
techniques of syntiesis,
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(continued)

Is Phyveical Chemictry a prereguisite for the I[dvanced
Inorganic course? licst schools ansvered yes., 1t was
pointed out that thig seered to he a nccessity in view
of the recuircments of the 7C5 Committee on Frofessional
Training, It was further pointed out that this prerequi-
site usually nrevents any mejor other than cheristry
from enrollrent.
that topics fror Physical Chemistry are considered
ecsent al prercceuisi ‘cst agreed that a thorough
“OMLecse of therrodyremics wos necded before studying
V”JCOu Inorganic, ©SHome felt a lknovledge of cuantur
mechanics wes a necessitys; others felt tha rerely an
acquaintance with the synmbtolism and vocabulary of cuantunm

mechanics was enough

Is there not cver-lap id the towics covered in Physical
Chenristry and iLdvanced Ino T"”llc? tiost felt there was

an over-lanp, e.g. quantum mechanice, chemical bonding,
Izinetics and meochanisrs, redox considerations., oHone,
hewever, fclt that this wos necessary since these topics
are brctt d frowm a different point of view in cach course.
tlhat texts are being u .. The inorganic
texts of Gould, Cotton and Plane
("Physicol-Inorganic Chenisty : Robinson
vere all mentioned. io% 2Ver nnlenent a text

ith other rcferences, including journal rclferences.
What main tonics should an ldvanced Inorgan-
ic course? [Ltomic Dtructure, vh“w_cal Donding (Ionic and
covalent), Redox, Coord tﬁon Chemistry, lechanisms,
Licand Ticld (snectra), fcid-Dasc, ~olid state (crystall-
ography), Radiochewzstry, Tvntbe::c izethods,

Should any of these topics he given higher priority then
others? licny felt thot an answer to this guestion would
var:y with sach teccher since the topics considered
irportant by an individual teacher arc usually those he
Pnovs best, DPerhans Tolid Steate and Nadicchenistry

could be given lowver priority than others on the 1list.
Does not the Advanced incrgeonic course inclﬂdc too much
Fhysicel Cheristry? tihere is descriptive inorganic
cheristry now tausht in the undergracduate cgrr“culum?
This cucstion promptad rmuch discussion and it was felt
that there is a defini 1la u“” teoching of descrip-
tive chenistry., It students entering
gracducte schaols are 1zorgan_c Pus“"fj"nr

xams beeouse of this school offcrs Inorganic
Chepistry, most ristry of the clp“hnts,
the sccond serc vear followved by

the mcre theore ic senior year,
Cine cﬂggcs**on riptive chemistry

ouns of the
il; others
il graduate

of tae elencn
periocdic +°W
thousht such
school,
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2. Shovlé arecns of rescach currently being covercd in the

sci icntific journals influence the tonic@ to be discussed
in Ldvanced Inorgrnic? Some felt this investigation

o? current research shiould be leit Tor ~roduate scaool
that undergraduate coursss should rerecly nreparc for
such sneciolization by giving students the necess ery
v abLlply Some schools cover current resecarch in a
Special Topics Serinar,

10, Is there not a greater need for “dvenced Inorganic labor-
atory wvork? It was peointed out that often laboratory
assistants get grecter proctical Imovledge of labo rﬂtovy
nvoccorvﬁ~3 e.g. preporing scilutions, tha any cour
teaches., ?erhaps the ‘dvanced Inorgenic la bowu‘org couroe

should £ill thic need for those who arc not luhora*ory

assistants., The laboratory toxzt by Jolly w Jbrohrly
recormnended to encourarse independent lo bovu“ory worl,

sore fclt that this nricticel lmowledge wes best rsained

through an undergroduocte research project.

Croup 3. CCHITIIT OF TIIN LDV IICTD IIIORGLITIC COURSE

Section D-Leader: Darle Lcott, Ripon College

The question weg Tirst raisced of a descriptive as oprnosed to a
theoretical advenced inorgoenic course., 1t was noted that the
trend toward teaching principles on the clementery level incrconses
the need for choricel facts to be rresented loter in the under-
craduate mrogram. The group tended to divide into Ydescrintive',
”theOTCulcﬁ;”, and "combined" factions, ilony rembers cxpressed
the necccsity of adecucte theoreticel prcparation for succescful
graduate worli. Prononents of the descriniive "cprLn‘ ermphasized
the necessity OfibplLlu;lty vwith subatances and their reoctions.
It was noted that descriptive cherlisiry connot -be m“"cntcc“ most
effectively by In rersing theorctienl topics. The erphasis

in groduate inor ourses on cuaniur mecianics was pointed
out, The recsnon divide to vhether Uhdcrgroﬂuﬂbc in-
organic courscs R phasize cuantun wpc:onLca.

Sore members sunn ¥c of guontun mechonics for its
own nerits  sone £ cosary rfor preparation for
graduate schools so c to cuestion vhether this is not
rore annrd Uflaﬁilj left to the Zroduate schools,

viere renevally
ics as bond
eful in the

Laboratory wo TP is neotg incl
the qcvmccc ; onic prog
few vho dic i iude lohorat
parations L SUTOTIents

of the cory



Croup Y, TACULTY LI'D STUDTIT DOT/ARCI IV LIDTRAL ARTS COLLIGES

Section A-Leader: Richord Lamette, Carleton College

The following cuestions vere roised by the discussion leader.
haf intensive experinentsl worl: done by a collese teacher sap
‘his energies which might e &ore nrofitebly ernloved in “veovnp
abreast of caeg_vul literaturs” Does the desire for continui rr
financial support for a research project nrejudice the teache
‘in favor of ge*c¢<g publishable results ro ther thon v107.0¢p"
the best cxperience for his students? Do students have to th
in to a rescarch project in a way vhich narrows their outlool: on
chenistry as a whole? Cen a professcr in a libercl arts college
ma uly vorthwhile contribution to the discovery of new

ted o spectrum of the
- - L3 S

purposes of s on re zarch

R A

(on the left) azrinum T s on professional growth in field,
non-provinecial perience, 5 respect ist, sotting a
scholarly exarmie for students, carrying over into one's teaching
the Imowledre and attltudcsAdeveloped from research, erphasizing
rescarch on subkject matter conszsteLt with courses taught, using
the results of resecrch in cours taugiht, dirccting onc's efforts
only toward LCLCtlﬂ: (en the right),

There vwics generol agrecnent that
vwriting texthoolis, :cv;s_ng cours
ncw laboratory experirent c
in the 1“h”r“t“fy° 5
ties and cach must

scholarly work micht well include
6 notes and syllebi, end devising
;
A

as seelzing for new Imowledre
» encose in all of these activi-
vays virich will be rost valuable

W cr
s}
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D
=
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to him in lecning 12l vitality at a hich level.
Dxperience in research is veluable to a student if he can becone
fairly intens;chv involved -~ one afternoon per wvecl: is generally
not much rgood, while full-time sumnrer progrors are especially
successful, Undersraduate vesearch is good wremaration for gradu-
ate worly, though the T has cuite differcent goals from the
latter, TﬂO”’l publisheble rosulis are of little import to the
studcnt the tecocher must hove them if he is to get continuing
inanci al support from rranting ocrencics, Cetting a port of a
'ch mistry tcwcpc: s saiary noid by a rosea cront ray enable
a collece to hove a larger staff in chenis
In surmery, cvery chenistry teccher in a liberal arts collerze
must strugsle to lecp intellectually elive. If he liltes research
for Zts own salie, he should do ity if he lilkes involving students
in research nrojects, he should get them into his lebs 1if he
prefers to use his extrocurriculor time to reod current 1it crcture
and to revise bhils courses, he should do this. The pnrime rccuisite
is that he keep growing in his understending of cheristry. Croups
such as 1..OTL.D should secl: new wvays of aupporting all such
activities,
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The meeting openecd with o comsideration of wvhether experimental
worl: by a faculty merber con advercel Ly affect his teacihing func-
tion, either by comsuni ire which wounld be more appropriately
devoted to his teaching nction or by directing his activities
to inappropriote arca wse of the necd for research funds.

L "ene¢a1 but not unan s, opinion wos expresscd that faculty
researcn c 11d only b ified 1T Lt mode sore tontribution to
' Situ digcussed in wvhich
iLStlf; d without actual student
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The nature of the par
of the group repeatel

from one extrcme which would derend anticipote rne rlica-
tion to the othcr extrere vhich would try to ;*?u-; reacarch

attitudes and cciivitics in the performance o : lossical
course crperinents. k '

lir, Pratt discuss uont aid to liberal arts
college cnemistry rec¢ cuestions,  In general,
the progran is de lence, but *'e nhilosophical
bacis of the »nrogr icd, In view of the dis-
cussion's ccnber’1g about financial nced for research,
it wos interesting to note that the four individuels wvho reported
cn their insL'tv*voh s use of DuPont grants all emphasized that

the grants were not used in a dircet way for sunport of rescarch,

Group 5. USDH CF PAP TBLCIS IIT TH.CIIING CITISTRV

Leader: Th 2rlham College
Several,quest'ons viere asized at the start: A4Are paperbeclis supple-
rentary or do they renlece the rerular ftexts? How mony should a
student be recuired to buy? In whet areas are they necded? Vhat
about nrograrmed tcxts? Some of the corments in the discussion

were the folliowing

1. Parerbaclis usually cover in depth tut not breadth, and
Lmre“ore ey riiss importont areas.

2. Papertacls ¢ the onuovL“rvbJ for exnerts to write brief
volumes on i s ics,

3. L cclliection aner 711l laclz unity, but have the
advqntage or itting teacher to custom desicgn a course

L, JVCTJ course shou treot atleast one tonic in depth.
The ponerbacls rale this vossible.
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With regard to cucstions and problens, the panerbacls are
quite spotty. Ccod probler beolis are avaeilable, and pro-
grormed reaitcrial can help £ill the rens.

The cost of textboclls is a very small percentace of a
student's cost of attending college,
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L 1list was asserh cd of apnrozimately 30 paperbacls in chemistry
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first spent a few minutes considering the rroblen of
delivery tire of chenicels and apparatus by scientific
ces.  The discussion gave cvidence that one supplier
o be the offender. The only effective reredy ic to con-
officer of the compeny wino is at hirch cnouzh a level o
the tire wes spent in considering the ouestion "IJill the
Lrts Collescs be able to nrenare cuclificd freduates for
into top graduate schools in futurc years®™ The cucstion
-ptcd by rcports that sore university staff nerbers believe
the fulure the only source of well-trained undercreduates
the universitics.,  rerort fronm 17,I.T. shous that already
arts collencs are not adecuatsly preporing niysics rajors,
sore ray soon be true in ristry. L renort fror the
ty of Iliinois indicotod the majority of liberal arts
s foiled three cut of £ trance erars, Dr, ililler of
itute of Feorer Chenmlss tod thot es vet the liberal
Tuates arc ecudl to tb sity cuates in his
ion, The fellowing co v re
Lre the rroduate scnools exmecting too much on the under-
croaduate level? Jore rerbers want to hold doun the special-
lzation of the student, but others believe the praduate
schools are justified i hecting rore becruse of the
rapid expansion of ciiar .
Some Dbelieve the caus the declining percentare of liber-
al arts students becor ton pgraduate students may be due
to the fret thet kigh on costs are cutting out an
econoriic group from rge numbers of chemistry
majors core.

small numbers in
cs did nct nrovide
¢ bettzr work,
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