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The sixth annual meeting of the Midwestern Association of Chemistry
Teachers in Liberal Arts Colleges was held on the Park College campus,
Parkville, Missouri, on Friday and Saturday, Octower 11, 12, 1957. The
conference was attended by--delegates representing--institutions (1list
attached). Following registration on Friday morning, the group made
brief tours through Midwest Research Institute and Linda Hall Technical
Library in Kansas City. The delegates enjoyed a leisure lunch at
Putsch's Cafeteria on the Country Club Plaza and then returned to Park
College.

Dr. Perry Moore, President, oalled the first meeting to order and
organized the discussion groups, (reports attached). The meeting pro-
gressed according to the scheduled program except that Dr. Delta W. Gier,
Park College, presented the report on "Five Years of Progress™ in the
absence of Dr. Harry Lewis.

During the business meeting on Saturday afternoon, the association
approved the sending of two telegrams--one message of congratulations
to the South Central Independent College Association of Chemists who
were holding their first meeting in Louisville, Kentucky, and one of
appreciation and best wishes to Dr. Harry Lewis, Institute of Paper
Chemistry, Appleton, Wisconsin.

The Executive Committee presented a slate of candidates for the
coming year including: Fresident, Dr. Parry Moore, Hamline University;
Vice-President, Dr. Fred Mathews, Beloit College; Secretary-Treasurer,
Dr. Richard Ramette, Carleton College. State representatives were
elected by their respective groups for three states: Minnescta, Dr.
Frances Greef, Carleton College; Missouri, Dr. Delta Gier, Park College;
“isconsin, Dr. Stephen Darling, Lawrence College.

Mr. Walter E. Thwaite, Jr., Dirsctor o
Research Corporation attended the meeting a
members to discuss their parbicular interes
programs.

£ the Midwest Field Cffice,
nd met informally with the
te in nndergraduate research



PROGRLAM

SIXTH ANVNUAL MEET ING OF MACTLAC

Park College, Parkville, Mo. Friday and Saturday October 11-12, 1957

FRIDAY
8:00 A .M. Executive Council meeting
8:00-~9:00 Registration
9:00 Bus leaves for Midwest Research Institute
and Linda Hall Technical Library
12:30 Luncheon at Putsch's Cafeteria on the
Country Club Plaza
2:00 Discussion Groups
5: 30 Coffee
4:00 Piscussion Groups
B8:15 Dinner for members, wives, and guests at
Park College dining hall
8:00 'Motivation Behind Accomplishment', by
Dr. Charles Eimball, President, Midwest
Research Institube.in Graham Tyler Memorial
Chapel. Public is invited.
9:30 Informal reception in Hawley Lounge.
SATURDAY
T 8:00 ALM, Chemical and Instrument exhibits, A. S. Aloe
and Chicago Apparatus.
'Gadget'! exhibit, by MACTLAC members (don't
be modest, bring your favoritelti)
9:00 'The place of a Technical Library in Chemical
Education', by Dr. Joseph Shipman, Linda
Hall Library
9:45 Coffee
10:00 Discussion Groups
12: 30 Luncheon
1:30 Research Inventory, Dr. Harry Lewis
2:15 Business Meeting
2:45 Ad journment

Mr, Walter Z. Thwaite, Jr., Midwest Representative of Research

Corporation will be present at the meeting to discuss undergraduate
research programs with anyorne who is interested.



REPORTS OF DISCUSSION GROUPS

I. The Better Student Problem
Chairman--Darling
Secretary--firay

The meeting opened with the participants agreeing that the better
students do pressnt a problem in that they require additionzl stimula-
tion if their talents are to bs best developed. Also the need for
special reward for the better students was recognized.

The placement of students in different general chemistry sections
according to ability was noted at several institutions. At the
University of Kansas (program in 2nd year) this is done on the basis of
high school records and the first genersl chemistry hour exam. This
year 40 out of 350 general chemistry students there attend different
lectures where they study special topics of interest tc the students
and have more freedom in the laboratory. Incidently, they take the same
exams 25 the other students "so as not to endanger their grades." This
separation is to be continued in advanced courses.

At Evensville College (starting this year) the better students are
to be put into a separate lab (but same lecture) in the 2nd quarter.
They will carry out organic and inorganic preparations. £n emphasis
will be put on quantity as well as quality of work.

In the terminal general chemistry course at Wheaton last year 7
better students in a class of 30 were excused from regular lectures in
the 2nd semester and sent on an individual problems basis. Thess
students did better than the others on the final exam.

At Cornell the sectioning is on the basis of the Iowa Placement
Test. The "upper" course (10 hours) includes qualitative and special
problems sessions.

Students for the "Sophomore Studies" zroup (6 credits) at Lawrence
are chosen by invitation of major department. This is & discussion
course requiring much independent library research on the part of the
student. The discussions on special topics are led by faculty members
representing the chemistry, physics, biology and math departments.

Research projects for Juniors and Seniors, including salaried summer
work, was of course recognized as stimulation and reward for the better
students. Also mentioned were meetings (or dinners) at which students
present papers; prizes are awarded and recognition is given to the in-
dividual high schools from which they graduated. An active student
affitiates of the A.C.S. group on campus offers many possibilities.
Getting the students to attend local A.C.S. meetings and having them
meet the speakers was mentioned as a stimulating experience for them.
Having the students give short lectures on special topics in advanced
courses was discussed. The possibility of giving a special grade (4 or
B with distinction) as motivation to the better student to do extra
work was proposed.



i
o
'

Seme further pertinent questions whichvere discussed wers:

1) How can we detect the better student? Certainly grades are not
always a good criteriaen.

2) Should the better student who could finance his own college ed-
ucaticn be given a monetary scholarship? A

3) Should placement exams be used to place the recent hiegh school
craduate into an advanced course?

4} Should the better students be separated from the poorer ones--
or does such a separation only leave the poorer ones without the
stimulation that the better student offers in class with his
penetrating questions and answers?

II. Resesrch
Chairman-- R.E, Hamilton
Secretary, Frances Greef

HMembers of the group gave brief reports of ressarch being conducted
at their ipstitutions. They ranged from little or no research to very
active programs beginning at the freshman level. r. W. Thwaite told of
the program of the Research Corp., and urged the group to submit to him
research proposals. <‘he Research Corp., will, if a proposal is accepted,
buy supplies and equipment for a research project, furnish student
salaries at college rates, but they do not pay any faculty dalaries.

Dr. Phelan of the Argonne Vational Laboratory described their pro-
gram. They take faculty for 2 mos. or longer, place them in an existing
research teem, pay one-ninth their yearly salary plus $100 per month,
They take students for summer research at $2.25 per hour.

Dre L.E. Strong visited the group and described the interdepartmental
soil research program at Earlham, supported by Kettering grants and
carried out on a faculty volunteer ba s during the school year and summer
months. (Over 40 students have had a part in this program over the past
few years.)

Dr. D. Gier described how Park College got their initial zrant from
the Research Corporation which set their program underway. Students
perticipating must take a course in chemical literature and do a complete
literature search before beginnine research work. This has attracted
many to their college.

Discussion brought out the following main problems: Where to ret
the research problem, the financial Support, and the time to pursue it.

Research ideas may evolve from regéding the literature, consultation

with state university staffs and summer industrial research positions.

To get a good ressarch grant one must have had a grant, and Research
Corporation seems to te n goed place to =apply for that first important
grant. Other sources of prants ar ¥.5.F., other rovernment agencies,
and industry.
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There was no general agreement on what students to use in research--
the freshman, the sanior; the weak student and/or the strong. Other
guestions were: Should students be p2id? How to encourage research when
full academic progroms with heavy chemistry and liberal arts graduation
requirements are being carried. Is research necessary at the under-
graduate level or do we discourage good students by confronting them
with possible frustration at this early stage in their careers? How
faculty members find time for directing student research.

There will be no student research unless there is first faculty
research. Extra faculty are needed in some colleges 1f vital research
programs are to be conducted arnd grants may assist in obtaining these
faculty. Research can be stimulating and attract people to sclence.
Often a weak student who becomes engared in research develops into a
promising chemist. Some type of resea' ch program is a necessary part
of the chemistry department of our liberal arts colleges.

III. Changes in the Chemistry Curriculum
Chairman--W. Oslke
Secretary--J. P. Huselton

A discussion of the present 4-year program suggested the following
outline:
A. Should anything be omitted or added? Would that suggest a rearrange-
ment of course work?
1. Repetition of hizh school chemistry. Are studants bored?
2. Articulation of high school with ccllege.
B. Will the newer trends solve the problem better?
C. Can the presaent 4-year program be adapted to current and future
chemistry?

As Professor Strong was present, the discussion quickly moved to the
new Earlham program. The first semester, with Whittaker's "Rudiments of
Chemistry", is larsely inorganic and centers around the periodic table,
esp. the first 20 elements. The lab includes preparations, determination
of properties, technigues. The second semester, with Cason's "Principles
of Organic Chemistry", deals largely with carbon compounds. The second
vear will cover the icnic bond, coordination number, complex compounds,
sclution equilibria. Tye lab will involve inorganic preparations and
analytical work. The third year is to include aromaticity, resonance,
and reaction mechanism. Strong feels that no industrial process should
be introduced if it does not supplement the theory. Concepbs and
experience should be related, esp. toward making predictions.

Questions aslked were: Are the new programs putting in new material
and leaving out scme less important, or are they giving the same program
in different order so the student will have the same background? Is re-
petition a waste of time or is it good teaching? A Aiscussicn on course
sequence follewed. It was brought out that liberal arts schools have
scheduling difficulties erd .tudents often cannot *aka *the recommended
Programe
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In the second session improvements in the approach to the first
year lab were discussed. Some feel that too much physical in the first
year course and few fundamentals is producing studerts who are not
"chemists." One suggestion was that qualitative analysis could be put
into the first semester so that the good hizh school students weuld not
be bored. A discussion of the various gqualitative schemes ensued, also
the usefulness in the Tirst or second year.

Preparative aspects of the first year lab sugrested a study of
substances on the basis ef physical and chemicsal properties. Unknowns
may be giver in the freshman lab. As grading of lab reports may take
too much unrewarded effort, a low emphasis is ziaced upon the usual
reports, more on oral quizzes by some. Others usa ‘requent written
quizzes to cover past work. Individual lucis reports in good English
could be reguired. As a primary purpnse of lab ir troining in
competant observation, these reports could be turnsd over to other
students as lab directions. Student-planned experiments of project
type can be used for creating interest. To introduce the student
to proper laboratcry and observational technique, the demonstration
approach might be used initially. Short films, projectors with trans-
parencies, etc. are supplements.

-

5

As to the quantitative and physical labs, to keep these from being
"cook-book," the students should outline steps previously, and limits of
error and precision ef measurement should be used. Perhaps this
mathematical trestment should be initiated in the first year.

IV, Curriculum
Chairman~-=J. D. Danforth
Secretary-~A. L. Hanson

The group was first polled to learn reasons for special interest in
curriculum study; most of the fourteen present wished to improve present
courses and sequences, a few stressing placement of organic in the
second year. 4s to procedure we agreed to limit consideration to the
program for chemistry majors, important as other courses (e.g. terminal)
might be. ¥e decided to analyze the chemistry curriculum by subject
topics, disregarding trsditional groupings and couros

(and found the
latter hard to do even {or mere purpose of discuss.cn

s

3

).

Eight arbitrary caterories were set up and essential chemistry

topics were listed in trnem with the thought of disgsevering logical

groupings and sequences whizh would comprise cources. A tentative

offering in the First Zourse might on this basis contain the fellowing:

History: (science chroncis vi: stomic theory; 19th certury basic laws;
pericdic table; “voradro's worlk; relativity =nd cuantum theory)--
all treated in elementary faghion;

Descriptive: (Fropertiee of sclid, ligquid, gas; soliutions; colloids;

electrochemintry);

Reactions: (Preparation and propertiss of selected elements and com-

pounds) ;




Kinetics: (Reaction speed factors; reversibility; catalysis; egqui-

librium);

Thermodvnamics: (Heat; energy; temperature; reacticn heats; entropy)--
all broadly descriptive;

Techniques: (Simple quantitetive operations; manipulations; separations;
gas preparation and collection; handling of reagents);

Structure: (Ltomic; valence; bonding);

Research: (Unknowns).

Similarly coursed for succeeding years could be built up. We found our

inclusion for the first year differed little from current practice.

Teachers will always stress what interests them. Many felt that

Structure should receive greatest emphasis and that much of Kinetics

and mechanism could be deferred to the second year. This was especially

True if the second year course dealt with organic, ss is the current

trend. Many thought thermochemistry as well as equilibrium fit well

into organic applications. In search of "dead wood" to eliminate from

the course some suggested that the gas laws are overstressed; others

noted the need for working knowledge of gases in the laboratory. MNany

wished to delete equivalent weight and normality from first year work.

Not all genergl comments cen be included, but the following seemed
to meet the best response. 1) Descriptive vs. structural spproach in
the first course. Most seemed to favor the latter, but B. Shawver
cited success in the Monmouth plan which begins descriptively with the
atmosphere, leads to structure after 3-4 weeks, features many demonstra-
tions (e.z. liquid air), uses study outlines and daily gquizes.

2) Qualitative analysis got its usual going over, inconclusively =as
usual, with agreement on the research aspects of unknowns and drill
value in inorganic reactions as important features.

3} Mathematical preparation bgfdre college was seen as being especially
important to a combined physics-chemistry course as is used at
Wabash. Improved mathematical ability among freshmen was noted at
Grinnell, possibly due to increased rejection of admission applicants.

4) The pessibility of alternating chemistry courses and thus lighten
teaching load was suggested, but the importance of certain course
sequences makes this difficult to do.

5) Several expressed interest in the case study presentation of
historical chemistry., At St. Olaf, Case 4 of the Harvard series,
i.e. Lo K. Hash: The Atomic Molecular Theory Harvard University Press,
Cambridge, Mass.) is used in one rather intensive development.

6) Analytical chemistry received attention, particularly in its applica-
tions to sound orgsnic chemistry and other courses. One proposal
suggested elimination of quantitative 2s = separate course and in-
corporating the teaching of analytical principles in inorganic and
organic chemistry over a three-year period.

7) The importance of research training was stressed, e.z. use of un-
lmowns, At Calvin, students have re-worked in detail experiments
which failed; some received extrs credit in the course, and con-
tinued work on their ven the next year beenusne 0T Lhe Jubicarent
developed.




-

It was generally felt that much material is repeated in the usual
chemistry curriculum. Repetition may sometimes be wholesome and necessary
but if it is superficial treatment of the subject that nedessitates re-
petition, the first investigation should be more thorough. We must
develop the essentials soundly even if we do not explore widely enough
to provide our students with all the answers to problems which will
later arise in graduate school.

The following goals were suggested as being worthy of effort to-
ward change in curriculum: =) Make chemistry more irteresting to the
student; b) Provide greater efficiency in teaching; c) Zeep offerings
up to date--introduce new concepts and experiences when they become
known and discard the old when it ceases to be 2 good teaching tool or
becomes obsolete in practice; d) Frovide offerings which progressively
enable the student to judge whether he should remain in chemistry as &
life's work.

V. Miscellaneous
Chairman--C. B. Coleman
Secretary~--Sister Mary Martinstte

A small group of MACTILAC members petiticned for the privilege of
discussine any and all topics presented at the general meeting for
discussion. In spite of some objections the committee was allowed to
form and was composed of seven members. They wish to go on record as
having found the opportunities for discussion and exchange of ideas
exactly to their liking and extremely beneficial. They fcllowed the
general plan as formulated at the general meeting and found that
their discussion seemed to follow quite logically from one toplc to
the others.

Interest centered mround seGuence in the TEXTBOOKS used in a first
course. It was agreed that a textbook with the approach to chemistry
which began with the structure of atoms was most Adesirable, Dr. Bever
of Milwaukee-Downer emphesized the important advantases of high
mathematics rating and reading level to the first year collere chemistey
student. Mrs. Simmons of Barat told of a basic physical science course
reguired of all of their first year students. They do not begin their
formal chemistry courses until sophomore yesr and find that the program
works very well, Much discussion ensued regarding the best way of
dividing the freshmen groups on the basis of ability. Dr. Pennington
of Coe Collegze was particularly anxious for a solution to the problem
but the croup could only pressnt their ideas and extend their sympathy?
It is admittedly a difficult problem with each one of us.

In the discussion of freshmen work the importance of THE SWPERIOR
STUDENT was introduced. TFirst it was pointed out that in laboratory work
he can be challenged. Dr. Coleman of Enox Collepe felt that such students
could be smiven special problems which would prove both challenging and
instructive. Whether they shculd be introduced to library searching in
their first year was questioned. Dr. Bever felt thay should he

referred to other texts, etc., early in their careers. Dr. Fennington
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spoke of the Wabash College program of concentrating course work. Every-
one agreed that scheduling and faculty problems arose from such a pro=~
crem. THE NORTHWESTERN UNIVERSITY CONFERENCE ON THE SUPEFIOR STUDENT,
June 1957, was cinsidered. Dr. Davidson of Kansas University, who was
at the conference, had discussed it with one of this group who then re-
layed the points of interest. Dr. Coleman said that Knox College is
committed to give the superior student consideration. Mundelein College
is on record as willing to do so also. Research opportunities in the
small colleges are considered a good outlet for superior students.

Dro Harris of Knox College suggested an instrumental analysis course in
senior year.

This led into the subject of the STUDENT AND UNDERGPADUATE WOPK IN
RESEARCH in general. Knox College offers a maximum of 5 hours of credit
for research. MNMundelein college offers research opportunities, without
credit. Dr., Coleman said he felt ressarch should be an "elite
proposition" ... admittedly not 21l undergraduate students should under-
take it. Dr. Harris pointed out the importance of "zroup effort" in
research as a realistic approach. Mrs. Simmons asked if the group was
aware of the CORTELYOU PROGRAM with which they at Barat have been co-
operating in their student research program. Dr. Fennington felt that
student research sheould be very basic, original and express individualitye.
Dr. Bever called attention to the fact that senior research was of
motivational value for the lower division students. Sources of research
grants and equipment were tabulated. Dr. Pennington poinbed to the need
for some type of research subsidy for small college professors which
would not &ake them from their wwn homes and campuses during the summer.

At this point the committee came back for a moment to the question
of textbooks as they wished to compare the textbooks and manuals used
in other courses on their respective campuses, Dr. Wolfe of Evansville
College asked about textbooks for courses in chemistry for nurses. I%
was suggested that more stringent courses should be required in view of
the chemistry asked in the state examinations. The CESMISTRY COURSE TOR
NURSES was discussed. Sister Mary Martinette described the college degree
course in METICAL TECHNOLOGY offered at Mundelemn in which students spend
their third year in training at a recognized hospital.

The group was asked about SENIOR COMPREHENSIVE EVAWINATIONS in
chemistry. Barat has six hour written examinations. Milwaukee-Downer,
Enox and Evansville Colleges do not give senior comprehensive examinations
in chemistry. Mundelein has a six hour written examination. Knox Collegs
has an HONCRS PROGRAM which Pr. Coleman explained. Iundelein College
offers departmental honors in chemistry.

When considering the topic, SEQUENCE OF COURSES, the group recalled
the various changes which have been rroposed and subsequently experimented
with in some places. The advantages and disadvantages as they waw them
were pointed cut. However, they favored leaving the present sequence
zlong.

Finally, the SCHOLARSHIP PROGRLM at Knox College was described and
the availability of scholarships in general was considered. This led to
methods of interesting students in science ue a wn jur and the national

reed for awalening inburast.,



MOT IVATION BEHIND ACCOMPLISHMENT

The Importance of Cregtivity in Research
Dr. Charles N. Kimball
President, Midwest Research Institute
Kansas City, Missouri

"There really haven't been very many spectacularly productive applied
research organizations--civilian or military," says Dr. Lee DuBfidge,
President of California Institute of Technology. "Wherever you find a
highly successful group, I suggest the seel the caudes for its success not
in the organization chart, not in the budget, not by counting uniforms or
rank, not by the splendor of buildings or equipment, but by finding a man
or small group of men who have created the spirit of the place and who lmow
how to preserve thet spirit.”

Creative effort has been described as "The imagination that looks
forward, foresees, supplies, completes, plans, invents, solves, ad-
vances, originates." It is significant that there is not a single passive
verb in this whole list.

Many a company has stated that if it discontinued its research pro-
gram it would be out of business in a few years. Others say that the
majority of their present products have been developed in the last decade
or so. There is no guestion about the economic value of research. It is
big business today, with about $3 billion being spent annually in this
country. Twenty years ago less than 1/50th of this sum was expended per
year for research and development.

Competition *1ll Require Bstter Research

There is increasing competition among larger companies, and the
smaller ones are striving to grow. Industrial research is entering an
ema which will require much better research. 8ince there will be more of
this activity, specialists in the field will become harder to zet. This
means there will have to be more productive ideas per research man.

These results cannot be achieved merely by building larger laboratories
ar spending more money {or expensive equipment. Results will be achieved
by virtue of creat creativity and improved scientific thinking; in other
words, more research results per dollar expended.

In fect, we can look forward to a situation which does not dis-
eriminate merely between the companies which do research and product de-
velorment poorly and those which do it well. Rather the distinction will
be made between organizations doing a good job and others performing in
gtite superior fashion. This places a great responsibility on the man in
charge of research, whether he be the corporate vice president assigned
to this activity, or the top man in an "outside" research laboratory or
institute.

I can sssure you also, that there is no hetter way to waste money
than to do ressarch or developmernt without a bhlusprint for action.
There are as many tricks to the trade inthis field as in any other.
There are resesrch techrniques, short owhs, ways of saving time and
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meney, which one cannct learn from hooks, hut which are inCO'*orated in
tac peint of view of nry m2ture research creoanization, whether it is en=
tirely in *rc employ of a corporaticn or, as is often the casc, exists in
the form cf "outside" rescarch ard developnert laboratories or irstitutes.

Creative fower

Cnly recertly have scicntists really recosnized the part played by
ative pover. Hettering of General ”ﬂLors has done much to stimulate
¢ rrooruition, and °o have Dr. Sults of fencral Tlectric an® many of
e veunrcr leaders. The ﬁﬂﬂricon Sceiety of ‘echanical Trniineers has
onducted seminars solely "to emphasize the inpertance of crestive a-
tility ir cntinegering.” The ‘mcricen Chemical Society's Comnittce on
rrefess’onal Training recertly rcported: "It is Imck of a ility in
oriviral thinliar that makes far toc meny men of dceteral trainine une

suitahle for industrial rescarcn.”

() [ il e IR @
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~ost of us arc hishly imavinative in childhiood, an? yet marv of us
rror up to e nonesreative. Cne reason for this may he thet as a nation
we have net made eroush of the importance of idcss. Another reasen is
thet many parents are rullty eitrer of actove disccuraszement, or st least

cf l=2cit of mctive cneourarcment of their crildren.

Halph aldo Tmersen once snid that the hardest work in the world is
crestive thinking. 7Tr. ‘illard F. Dow, Tom Tdison, snd T. 7. établer,
all considered Lv others as reniusas, heve said thst tho basis of most

of their creative output wms intcnse concerntration and application

One of thc best devices to activete imarination is to malke a start.
To shove off on 9 crestive voyare is not easy-=-our brains are so vrone to
érift. 4s Tilliam James pointed out, "In thc dim beckeround of cur mind
we lnow what we ourht to bs doinz, but scumehow we cannot start. Frery
monent we exvpect the sgell to »reaX, hut it continues, pulse after pulse,

g N PRSI T LAV § ]
and we fleat with it.

Time Cut for Thinking

“e sald also k-t if we set aside o definite period for craative
thinking, we ca- best lure ihe muse. ris rule sheould ~overn those of

o
e RS

s ~ .
n rescarche. @ should t,ce time out for thirkine up ideas--nothing

us i c

clses Teoo many busincssmen taclkle routine first, usually beenmuse it is
easier. Teornint should be reserved Tor thirkin-, afterncors for routine.
Cresative thinkins must be nlavned.

Cur thinkins mind is z v two=-fold: (1) a jud 1 1 1 mind which
analyzes, comparcs and chooscs; (2) - crcatlve nind vhich nisvallvcs

foresecs, nnd renerates idess. Judement capn helyp keep irerinaticn on
the track, and lmazination con help cnlishien Judrmert.

Judicial effort and creative arc ixe in that both ¢all for
anzlysis and synthesis. The >a%s facts down, wairhs
them, compares thewm, rejects > ! s~=ar? then puts torether
the rewkltart clements to form a ne lusion The cr ”3tl?@ ~ind doss much
the sawe, exceut that the erd product is an idea instead of a verdict.
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, too, whercas jud-ment terds to confire itscl? to facts in hard,
~irpticn has Lo reach out for the nnknowr--slmest to the point of
makin~ two an? twe equal somethine more than four.

it is percrally accopted that men can bte Motl"n ted to e more
ereati7e, but some ;corle will never be creative. They rlainly 2o not
mave the mertnl a*ility to do so. Ferhaps e should not'waste cut time
tryine to stimulate them. Some tther poop ple are lazy, but have the latent
tzlent en” carn be tausht by ewposure and exanple.

Cree having created something it is
thourht patterns to see if he cnn trace
tho creation.

ofter useful to trace back ﬂ“e'
W .

Tive Types of Rescarcr Croanizations

Befecrec discussing ¢ “ewtl”ltJ ir recsearc we ourht Tirst to ree-
alizse that weo “o not mean sclely "inventioc r" bqt jirclude scientific in-
~enuity and rescurecfulness. The five 2ifferent major tyres of ore-
camizetions in which rescarch is carried cn in this country are:

1. Irdustriesl research laboratories whrolly cwned by verperaticns,
s¢ ¥ end developnert rroups varyins in size from a

rieh maintain rescareh
Pewr men to several thousard, where the objoeet is the evoluticon of new
srocesses and profusis fortheso ¢ corvorations.

2, "ivernment asencies, which have extensive research and dc=-
velepement Tacilities operated by the nation's military srencies

o
Afrzcalture Derartment, Zureau of Stan’ards, and many others.

.q_}

%, “niversities, where much Tundemcntzl reseerch work is carried on
o indlividual stelf wmcmbers.

4., Coamercial researcr and development laberatories.

5. Yonprofit industrial rescarch institutes, - +mich were orzanized
to £i1l spscific aecds ir servin~ industry, ~ive rome nt and the rencral
putlic.

The #idwest Fescarch Institute

These rerarks should he applicable to all successful resvarch and
dcrelopment rroups, vt the suecific waclkrround is bssed con the 10 year
expericnce of “idwest Fesearca Institute in Kensas City, which was
founded in 1945 by public spirited industrialists in the “iddle “est to
Ao rescarch r~nd develeopment work on a nonprofit besis in the brosd Tields
¢f chomistre, -, and econollics.

Tre initinl chjective mas to ugp-rrade the dndusirial an” a~ricnltural

Tisseuri, fchraska,
nas completed 1,400
over ¢00 co-panies
located in the sitates

ecorony of
"‘T‘A nl(“a"]o:‘nn . ;
Aiffercnt rescarch and dovel
threou-hout the ceountry with
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I menticned. 4 fer tyeies

pleted suecessfully ares Cares

penter Faver Tompany, Spencer Ok

Conpmany, ‘*“'1 Cer cratior, “co
.

i sroups for which assinmerts have heen zcom=-
21t Company, Converted TFice Th?., nre
micel Company, Corn froﬂn"ts Tof’tﬂl.
. 1

Iire 2% Tubher Company, lallmark

T

Cards, The ‘aytazr Company, Clin - atnLCoon Cremical Torp., S”caffor Yen
Companv, Srarks-"itzinr~ton, ard Trars- corld iirlines.
-

e nave a sbeff in Rensas Uity of 243 people, of whom 120 are

nrofcse rally trained rescarch anl development men sn? wowcn, who come
fron L7 differcent colleres =nd universities and whe work in 15 different
scientific flelus, the major ones bein~ chenienl enrincerine, oreonic

e

T

try, food technolory, hone ecorncuics, applicd paysics, mechar nical
ectrisz=1 enrinscrinr, -ctallurcy, operations research, market re-
arr% and arplied mathematics, includinz our computetion center. Tith
@quy a millicn dcllars worth of ecuipment, and employins a elinical
aprroach to the solution of all its r,o*lems, this menns thet the avera~e
clicnt or sronsor has at nis conmand ecuirment ond men of wreat tochnie-
aal diversitv. The Institute has a rect worth of nserly "2 million, its
carital funds havinem come from tax deductitle contributions from 720
§ifferent corgoratiors ant individuals thirourhout the Middle “est.

ork is done o1 e completely confidential basis for our spensors,
who engnre us on an at=cost batds, with the mexirum cstinates of time
ard money agreed ugon in advarce, wilh all patent rirhits becemine the
property ol the clicnt,.

~

Selscticn for Creative Abwility

Favire o relatively small -roup.ns we do, we not only try to, but
i s . I s R s 3
follow certain procedures, toth in selectinr people for cre=-

L
}1litics and in up-vrq*in* the creativity of the older handsi
"itn respact to sclectinz creative people, there are no defined tests

that cne can ~ive. Py and larre, this is a matter of awaorencss, -intiva-

tion, frame of mind syvcheoloxical basclisround, ard in somc cascs, egonu-
2 » o ! g ] ’

onle rack round.

4s analysis of zlmost 211 the nsycholorical tests ever made points
2o the conclusiorn that creative talent is orhhlly distributed--that 21l
o7 us pcssess this talent to = lesser or rreater desree--and that our
creative efficacy 7aries more in ratio to cur output of mental enercy

o

than in ratic to our iabor: tnler Fecple who are crestively alert are
much more interesting than those -« 00 Thev scem almost to be-
lgrs to a fifferent specics, or perh i level of evolutior.
Trev seen alnost what 1s bhut wh : mer to see what
mirht ke 1s one of the chief tralts that 4 suish human beinrs from

nne another.

% first have teo determine that the man has adecuste technicel com=-
retence, which latter peoint is relatively easier to ascertain. T make
wide use of references for new acn. ‘e c¢all these references on the
phone and ask guestions abeout the man's technical ability, point of view,

s
1
to he answeréd is this:
“o the stimvli ~hich we explain to him an? which I
s of interviews, we expose applicants to

b
and frame of mind. The major questicn that has
How responsive is hs h %

o the
311 exrlain to vou. Iy moans
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people of established creative ability on our own staff in order to get
the reactions of our own staff members concerning the creativity of the
applicant.

Independent research groups such as Midwest Research have stimull
to creativity which exist pe"hays to greater degree there than in the
usual research orzanization. First cof all, Midwest Research Institute,
while it is a non-profit orzanization, is also non-loss in that we have
no endowment and we must maeke our own way. Its net worth of $2-million
is a capital, not an operating fund. Therefore, successful research,
crestive research, is absolutely essential since we get our assignments,
usually at the rate of only one at a time, from the 75 or so companies
we are currently working for. That is, we have to get the first assign-
ment successfully completed before we get the second.

The average scientist at Midwest and other research institutes has
perhaps more complete responsihility for project performance than hs
would in a captive laboratorv. %hile he may be reporting on the
Institute organization chart to one of our directors cr menagers, at the
same time he is also reporting to one of the top technical men in the
sponsoring company. He therefore sees his problems firsthand, and
similarly visualizes his opportunities for accomplishment. This intimate
contact with people who are paying directly for the work is a tremendous
stimulus. Additionally, our technical men are daily comparing ideas
with sponsors. In a sense, our men keep in good tip-top mental state.
The analogy of athletic competition is obvious here.

Additionally, we have gone a long way toward upsetting the caste
system. Hew ideas, maturity of point of view, =and ingenuity of solution
ars what count more than does rank.

~

Change in Projects Creates Variety

Another point which bears discussion here is the relatively rapid
turnover in projects which keeps our people from geoing stale. The
average length of project is about 6 months, although some are con-
siderably longer. Therefore, our people are dealing in new technical
situations on the average of every 6 months. The need for ingenuity
is obvious to a marked degree. If you zive us a new graduate who has
had only average marks in school, but who has shown he can think creative-
ly, we can make a better practicing scientist out of him than if he were
an unimaginative valedicterien of his graduating class.

48 you may know, these research institutes get most of their re-
search agssignments by writing proposals at the request of potential
sponsoring companies. I would say thet the writing of a lucild and
compelling proposal is as much a test of one's creativity as is labo-
ratory work. In fact, I think we will all ~gree that a sensible outline
for & research project is half the bhattle. Incidentally, "riting can 4o
much to train imeginetion. Scientific tests rate "facility in writing"
as s basic indsx of creative aptitude.
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All of these factors mentioned atove are multiplied several times
when we refer to cur senior people. They have multiple responsibilities
to several projects and therefore the creativity extension is obvious.
There is, therefore, in our type of acitivity, a premium placed on ideas
for new projects. Ve are competing, if you will, or comparing mental
abilities almost daily with some of the best technical minds on the
American corporate scene.

Too many research workers are problem sclvers, and are concerned
more with the nicetiss of techniques than with the leaping imagination
which results in brand new concepts.

Much Creative Potential Lost

It is my conviction that creative abilities are not primarily a
fift of the gods, but rather are the fruits of opportunity, stimulation,
and growth. Much creative potential never emerges, a condition caused
by faulty educational methods in early life and subsequently furthered
by the demands of the work-a-day world, which is primarily concerned
with the practical use of ability rather than the development of
potential ability. Bearing on this point, H. G. Wells once said:
"England alone in the last three centuries must have produced scores of
Newtons who never learned to read, hundreds of Darwins, Daltons, Bacons,
and Huxleys, who died in stunted hovels, or never got a chance to prove
their quality. All the world over there must have been myriads of
potential first-class investigators, splendid artists, creative minds,
who never caurht a gleam of inspiration or opportunity for every one of
that kind, who has left his mark upon the world."

In a similar vein, A. H. Maslow, in an article titled "Problem~
Centering vs. Means-Centering in Science" makes some observations which
bear upon creativity. The creative scientist is primarity problem-
centered, but the technician is usually means-centered, The latter is
concerned with polish, apparatus, buildings, titles, and prestige symbols,
and the former is concerned with meaningfulness, vitality, and the sizni-
ficance of problems in genmeral--in short, with creativity.

Technicians tend to be apparntus men and methodologists, and creative
workers are question-askers and problem-solvers. The first are concerned
primarily with how a pro*lem should be solved, but the latter want to kmow
what problems should be solved. The technician becomes overconcerned with
guantitative facts and the way in which they are expressed; the creative
scientist is interested in results and valuable contributions, The man
whose primary interest is methodology tends to rit problems into his
techniques rather than find or invent techrigues which will supply solu-
tions to problems. Those who emphasize means foster the building of walls
that divide science into discrete and Separate territories; these people
become engineers, chemists, physicists, psychologzists or mathematicians,
The creative man has little concern for the walls of a discipline or
or even for departments when such dimensions get in the way of problem
solving. Scientists who are creative find more similarities among their
fellow scientists than they find differences, thus 2 creative spirit
finds other crestive workers mutually collaborative, irrespective of



their degrees, their titles, or their labels. Someone has pointed out
on this angle that the degrees 2 man has accumulated indicate only de-
grees of exposure rather than a guarantee of creativity.

In public life or in business, creative thinking is vital to
leadership. Although a research leader must possess julicial judg-
ment to s marked degree, he cannot be soclely a judge~~he must also
excel in resourcefulness. Then, too, he needs to recognize the value of
creativity, and to know how to tap and encourage the creative power of
his associates.

One of the needs of big business is to bring up the creative power
of second-line executives. They sit in plenty of conferences, but are
too often tempted to use their imaginations merely to anticipate how
their associates will react. Such anti-creative tendencies can often
be overcome by active encouragement on the part of those at the top.

The eight outstanding characteristics of people with outstanting
achlevement records are:

1. They can get along with other people. They can see and under='.
stand people objectively. They dezl with them impersonally to accomp-
lish goals.

2. Their intelligence level is well sbove average, but not necessar=~
ily tops.
3. They have a high level of psychic and mental energy. They have
drive and aggressiveness. They are willing and able to work long hours
with intense concentrastion to get things done.

4. They want to be better than their competitors.

5. They have innate ability to explain ideas simply in words that
others can understand.

8. They have self-reliance. They have no doubt of their own abili-
ties to do a job and do it well.

7. They possess empathy. They have sensitivity to the ways others
Teel about things and the way in which other people think. Empathy is
not to be confused with sympathy. Empathy indicates understanding but
not necessarily agreement.

€. They possess "closure" ability. This is the ability to bring
apparently mnnrelated things together conclusively to form a distinct
solution or picture. ‘hat is, they can see the forest insteasd of the
trees.

Thie material for this article wms obtained from three scurces:
1e Lxtensive cxperience in this field by the ! idwest Research
Institute staff,
2+ Discussions with r, lyle Spercer, Fresident of Scicnce Te-
scarch issociates, Inc., Clhicaco, whese Tirm has worked cx-
tersively in the Tield of =metivation research.
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ATTENDANCE LIST

MIDWESTERN CONFERENCE OF LIBERAL ARTS COLLEGE CEEMISTRY TEACHERS
October 11, 12, 1987

Allen, ¥Vartin, Wartburg College
Bailey, W¢ F., Macliurray College
Bever, Enid, Milwaukee-Downer College
Borchers, Curtis, Ottawa University
Bornong, Bermnard, St. Ambrose College
Child, William, Carleton College
Coleman, Curtis, Knox College
Coprock, William, Drake University
Coutts, J« W., Lake Forest
Culbertson, J. B. Grinnell College
Daltorn, J. L., St. Ambrose College
Danforth, Je. Do, Grinnell College
Darling, S F., lLawrence College

De Coursey, Wesley, (guest)

Deskin, We. 4., Cornell Ccllege
Drenan, James, Missouri University
Dunn, P. H., Fark Colliege

Peiss, H., Wheaton College

Davidson, A« W., Kansgs University
Georgianna, Sister Mary, Mundelein
Gier, D. W., Park College

Glazier, Robert, Nebraska Wesleyan
Greef, Frances, Carlston College
Harris, L., Knox College

Haines, L., (new member)

Hakale, P. %., (new member), Earlhem
Hamilton, R. E., Principia

Henson, Allen, St. Claf College
Hoyes, J. C., Hamline University
Huselton, J., William Jewell College
Jewell, John, Wartburg College

Kinsey, Phil, Evansville
Lindstromberg, We W., Omaha U,
Martinette, Sister Mary, Mundelein
Mathews, Fred, Beloit College
MeMullen, Warren, Greenville
Moore, Perry, Hamline University
Morath, R. J., St. Thomas
0'Donnell, Raymond, St. Thomas
Oelke, W. C., Grinnell College
Parmantor, Stanley, Wheaton
Pennington, F. C., Coe College
Petersen, Q. R., Wabash College
Phelsan, Earl, Argonne Nat'l Lab.
Powell, G, W, H., Evansville
Ramette, R. W., Carleton College
Resnick, J. D., St. Ambrose College
Schwan, T. C., Valparaiso

Shawver, B. T., Monmouth College
Simmons, Mrs. Glen R., lake Forest
Strong, lLawrence, Earlham

Swensen, A. W., Wartburg College
Thwaite, Walter, Research Corp.
Vander Luft, L., Calvin

Vander Werf, C. A., Kansas U.
Teatherbee, Carl, Millikin U.
Weller, Lowell, Evansville

Wolfe, Kathryn, Evansville
Wolthus, E., Calvin

Woods, Joe, Drake U.

Wray, K. L., Cce College



MACTIAC MEMBERSHIP

Group A - Currently Active Members

Agre, C. L., St. Olaf, FNorthfield, Minnescta

Allen, Martin, College of St. Thomss, St. Paul, Minnesota
Ambrose, Brother I., St. Mary's, Winona, Minesota

Bailey, W. F., MacMurray, Jacksonville, Illincis

Berntsem, R. A., Augustana, RockIsland, Illinocis

Bever, Bnid, Milweukee-Downer, Milwaukee, Wisconsinm

Beynon, Lisabeth H., Iowg Wesleyan, Mt. Pleasant, Iowa
Biester, John, Beloit, Wisconsin

Bohna, Miss J. C., Mundelein, Chiecago, 40, Illinocis

Borchers, Curtis (AM), Ottawa University, Ottawa, Kansas
Bornong, Bernard, St. Ambrose, Davenport, Iowa

Bossert, Roy (AM), Ohio Wesleyan University, Delaware, Ohio
Broene, Herman, Colvin, Grand Rapids, Mjchigan

Brooker, Robert, Indiana Central, Indianapolis, Indiana
Buehler, John, Anderson, Anderson, Indians

Burkett, Howard, DePauw University, Greencastle, Indiana
Carnell, P. H., Albion, Albion, M;chigan

Charles, Sister fnn, Siena Heights, Adrian, Michigan

Chila, W. C., Carleton, Northfield, Minnesotg

Christine, Sister Mary, Clarke College, Dubugue, Iowa
Colemsn, Curtis, Knox, CGalesburg, Illinocis

Cook, Donald, DePauw University, Greencastde, Indiana
Coppock, William, Drake University, Des Moines, Igwa

Coutts, J. W., Lake Forest, lLake Forest, Illinois

Culbertson, James, Cornell, Mount Vernon, Iowa

Cummings, L. F., Bradley, Peoria, Illinoia

Dalton, Jd. L., Iowa Wesleyan, Mt. Pleasant, Iowa

Dames, Mother Charlotte, Barat, Lake Forest, Illinois
Danforth, Joseph, Grinnell, Grimmell, Iowa

Darling, S. F., Lewrence, Lppleton, Wisconsin

Davidson, 4. W., (AM), University of Kansas, Lawrence, Kansan
DeCoursey, Wesley (M), Mc Fherson Ccllege, McPherscn, Kansas
Deskin , W. A., Cornell Collere, Mt. Vernon, Igws
De Vries, John, Calvin, Grand Rapids 6, Michigan

Dirkse, Thedford, Calvin, Grand Rapids 6, Michigan
Docken, Adriasn, Luther, Decorah, Iowsa
Drenan, James, Misscuri University, Bolumbia, Missouri

unn, P. H., Parlk, Parkville, Misscuri
Edsen, Prank, William Jewel, Liberty, Missouri
Erickson, E. K., Augustana, Rock Island, Illinois
Fiess, Harold, Wheaton, "heaton, Illincis
Finholt, 4. E., St. Qlaf, Northfield, Minnesota
Foley, Sister Emeran, College of 5t. Francis, Joliet, Illinois
Fuller, Edward, Belcit, Beloit, Wisconsin
Fulmer, Jarvis, DePauw University, Greencastle, Indiana
Gates, Henry (&M), Wisconsin State Collere, Platteville, Wisconsin
Georgianna, Sister Mary, Mundelein Colleze, Chisago, Illincis
Gier, D. W., Fark, Parkville, Missouri
Glazier, Robert (AM), Nebraska Wesleyan, Lincoln, Nebraska
Greef, F., Carleton, Northfield, Minnesote



Grothaus, Clarence, Olivet Nazarene, Kankalkee, Illinois
Haenisch, Edward, Wabash, Crawfordsville, Indiana
Haines, L.
Hakale, R. ¥., Barlham, Richmond, Indiana
Heldeman, W. S., Monmouth, Monmouth, Illinois
Hamilton, R« E., The Principia, Elseh, Illinois
Hanson, 4. L., St. Olaf, Northfield, Minnesota
Hayes, John, Hamline U., St. Paul 4, Winnescta
Hill, E, L., Augustana, Rock Island, Illinois
Hill, Julian W., Executive Secretary, Committee on Educational Lid,
E. J. duPont de Femcurs and Co., Wilmington 98, Delaware
Hines, Wallis, Aurora, Aurora, Illinois

Hoffman, John, St. Mary's, Winona, Minnesota

Boll, Carl, Manchester, North Manchester, Indiana

Holurn, John, Augsburg, Minneapolis, Minnesota
Hood, Raymond, (Blackburn Colleze), 718 E. Main St., Carlinville, Illinois
Howsll, Lyoyd, Wabash, Crawfordsville, Indiana

Hhselt@“, Jo Po, Williem Jewsll, Liberty, Missouri

Ingalls, £&lbion, Albion, M.chigan

Itschner, Kenneth, BTac“burn, Carlinville, Illinois

Jacob, F. E., Drake University, Des Moines, ILowa

Jekel, Bugene, Hope, Holland, Michizan

Jewe;l John, fartburg, Vaverly, Iowa

Kinsey, Fhil, Evansville, Evansville, Indiana
Kleinhelrsel, J. Harvey, Hope, Holland, Michigan
Kgufman, K. L., Kalamazoo, Kalamazoo, Michigan
Knudson, George, Luther, Decorah, Iows

Kileffer, William (AM), Wooster, Wooster, Ohio
Kruveger, Gordon, Taylor University, Upland, Indi
Langs joen, Arne H., Gustavus ﬁﬁolghUo “t. Peter, Minnesots
Lerson, W. D.. Collere of St. Thomas, St. Paul, Minnesota

Leo, Brother L., St. Mary's, wlnona, Minnesota

Leutgoeb, Roselia, Northland, Ashland, Wisconsin

Lewis, Harry (/3), Inst. of P aper Chemistry, Appleton, WiscBnsin

d;qu

Linstromberg, W. W. (84, Un_varclty of Omaha, Omaha, Nebraska
Litecky, Sister Paul, C. of $t. Catherine, St. Paul 1, Minnesota
Lyens, Ernest, The Principia, Elsah, Illinois

Marnuel, William (AM), Ohio Wesleyan U., Delaware, Ohio _

\./

Marschner, Hohert (‘ s, Standard Cil F Foundation, 910 S. Nichigan,
Chicago 8C, Illinois

Hartinette, Sister Mary, Mundelein, Chicago, Illinois

Mathews, Frederick, Beloit, Beloit, Wisconsin

McMullen, Warren, Cree v171e, Greenville, Illinois

Melbohn, A. W., Valparaiso University, Valparaiso, Indiana

dichael, Sister Miriam, Sienna Heichts, Adrian, Michiran

Miller, ﬁr17d Carleton, Horthfield, Minnesots

Miller, Glen, Goshen, Goshen, Indiana

Moore, F. B., (AM), Universi v of Minnesota, Duluth, Duluth, Minn.

Moore, Ferry, Hamline U., St. Panl 4, Minnesots

Morath, R« J., 5t. Thomas, St. Paul, -i“DSSOua

Nelson, EBernard, "heaton, Theat c“, Illin

North, Edward, Lale Forest, Luke ores it wlvnons

0'Donnell, Raymond, St. T"oma 5

s
‘t. ul, Minnesota
Delke, W. C., Grinnell, ”rlpnell IﬂwA
Oviatt, Charles, ¢arL10, Tarkicn, Missouri
Cyster. Leone, Ripon, Ripon, Wicconsin



Parmerter, Stanley, Wheaton, ¥heaton, Illinois

Paulson, M. C., Bradley University, Peoria, Illinois
Penningtmn, F. C., Coe, Cedar Rapids, Iowa

Peterson, Ben, Cos, Cedar Rapids, Iowa

Peterscn, Quenton, R., Mabash, Crawfordsville, Indiana
Phelan, Earl (AM), Argonne Nat. lab., Lemont, Illinois
Pottebaun, Sister M. Edward, Briar Cliff, Sioux City 3, Iowa
Potter, Howard, Alma, &lma, Michigan

Fowell, G, ¥, H., Evansville, Evansville, Indiana

Freising, Sister Joan, C. of St. Frarncis, Joliet, Illinois
Ramette, Richard, Carleton, Northfield, Minnesota

Resnick, J. D., St. Ambrose, Davenport, Iows

Ricketts, John, DePauw U., Greencastle, Indiana

Rosenberg, R. M., Lawrence, Appleton, Wisconsin

Schap, Edward, F. Central, Napierville, Illinois

Schoffman, Francis G., St. John's University, Collegeville, Minn.
Schwan, T. C., Valparaiso U., Valparaiso, Indiana

Shawver, B. T., Monmouth, Mornmouth, Illinois

Shroyer, J. H., Bradley University, Peoria, Illinois

Simmons, Jean, Barat, Iske Forest, Illinois

Simon, Justine, Rockford, Rockford, Illinois

Singh, B., Bradley University, FPeoria, Illinois

Sinnett, Ralph (&), Chio Wesleyan University, Delaware, Ohio
Skougstad, M. W., 5t. 0laf, Northfield, Minnesota

Stapinski, Julie, St. Mary's, Notre Dame, Indiama

Sterr, C, D., Cornell, Mount Vernon, Iowa

Strong, lLaurence, Earlham, FEichmond, Indiana

Strouth, Sister M, Clarus, College of Saint Teresa, Winona, Minn.
Swensen, A. W., W rtburg, Waverly, Iowa
Taylor, L., Mcnmouth, Mommouth, Illinois

Thiessen, G. ¥W., Monmouth, Momnouth, Illinois

Thwaite, Yalter (4M), Research Corp., 228 N. La Salle St., Chicago, Ill.
Van Zyl, Gerrit, Hope, Hollend, Michigan

Vander Luft, leonard, Calvin, Grand Rapids, Michigan

Vander Werf, C. A. (4M), Univ. of Kansas, Lawrence, Kansas

atherbee, Carl, Millikin U., Decatur, Illinois

Weimar, Harry, Manchester, Nerth Manchester, Indiana

Weller, Lowell, Evansville, Evansville, Indiana

Wolfe, Kathryn, Ewensville, Beansville, Indiana

Wolthus, Enno, Cslvin, Grand Rapids, Michigan

Woods, Joe, Drake U., Des Moines, Iowa

Viray, ¥. L., Coe College, Cedar Rapids, Iowa

Wright, Paul, Wheaton, Wheaton, Illinois

G
e




Group B - Members Active through 1956

Lgatha, Sister M., St. Scholastica, Duluth, Minnesota
tndersen, Ne Arthur, Illinois, Jacksonville, Illinois
Benjaminov, B. S., Rockford, Rockford, Illinois

Eileen, Sister Henrietta, St. Teresa, Kansas ity 13, Missouril
Freeman, L. K., Mc Kendree College, Lebanon, Illinois
Green, Frank, “heaton, Wheaton, Illinois

James, Sister Marie, C. of St. Catherine, St. Paul 1, Minnesobta
‘oten, I. he, North Central, Naperville, Illincis
larson, K. G., Valparaisc U., Valparaiso, Indiana
Morshall, Phillip, Albion, 4lbion, Michigan

MeMillin (MR), Park, Parkville, Missouril

Mowery, Dwizht, Ripon, Ripon, #isconsin

Myers, Hilda, Kalamazoo, Kalamazoo, Michigan

Norton, Bayes (4M), Kenyon, Gambier, Ohio

Pritzl, Rev. Peter, St. Norbert, West De Pere, Wisconsin
Ronneberg, Conrad (4¥), Dennison, Granville, Ohio
Scherer, George, Earlham, Richmond, Indiana

Scholastica, Sister M., St. Mary's, Notre Dame, Indiam
Shell, Lester, Central, Fayette, Missouril

Sherockman, Andrew, Evansville, Evansville, Indiana
Silvernail, Walter, Illinois, Jacksonville, Illinois
Sjoblom, J. J., lawrence, Appleton, Wisconsin

Smith, L. O., Valparaiso U., Valparaiso, Indiana
Steinert, Luke (4M), O6berlin, Oberlin, Ohio

Vellenga, S. J. (&M), Muskingum, New Concord, Ohio
Weaver, E. Bugene, Wabash, Crawfordsville, Indiana
¥iesler, D. P., Wabash, Crawfordsville, Indiana

Wimmer, Charles, Hamline, St. Paul 4, Minnesota

Zuker, William, U. of Dubuque, Dubugque, Iowa



