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Each year 180 freshmen are selected
for ndmission to Caoltech. Here, ths
Institute’s Dean of Admissions tells
how ~ and why — they are chosen,

by L. WINCHESTER JONES

HE CALIFORNIA INSTITUTE catslogue, under
the heading of Lducational Policies, quotes as fol-
lows from a statement by the Board of Trustees: “The
primary purpose of the undergraduate whuol is to pro-
vide a collegiate education which will best train the
creative type “of scientist or engineer so urgently needed
in our educational, governmental, and industrial develop-
ment.”

Ignoring the remark of one professor who says that
the catalogue is his favorite work of fiction. it is obvious
that the foregoing objective can be attained only by
offering the proper kind of training to people who can
use it to the best advantage. Just what constitutes the
proper kind of training is fortunately not the subject of
this article. The Admissions Commiltee is concerned
only with the problem of deciding who can use it to
the greatest advantage.

Leavmg cut the penod immediately following the
war when the number of those desiring admission rose
into the thousands, the California Institute veceives ahout
600 completed applications a year for admission to the
freshman class, out of which must be culled the 180
individuals which the Admissions Committee thinks are
most likely to become the creative type mentioned
above. Immediately certain guestions arise which demand
an answer, if only a temporary one subject to change
in the light of further experience,

What is meant by a creative type? Are the desire to
create and the possession of the ability to learn and
the imaginaiion essential to creation enough—or must
such qualities as persistence, steadiness. and persuasive-
ness be included, along with at least some competence
in organizing group activities? What are the peeds of
edu(‘a[mu, government, and industry in terms of creative
scientists and engineers? Is our prospective graduate to
work in a laboratory with a smalil group of equals, or
will he be expected to supervise the activities of numer-
ous asgsistants and to sell his ideas to a board of divectors?

Many would claim that we are talking about two
kinds of job responsibilities so widely different that we
are not likely to find the qualities necessax.y for both
combined in a single individual. The man who ?njuw
working individually or in small groups on creative
research in the field of ideas and things is not likely
to be happy or successful as an organizer, supervisor,
or salesman—even of ideas. Conversely, the executive
type who likes to work with people will pxefex to devote
his creative powers to building an organization rather
than to solving problems in nuc?ear physxcs or thermo-
dynamies.

According to this convenient division the answer 1o
the admissions problem at the Institute is comparatively
simple, The creative type of scientist or enginser for
whom we are logking is really of two types distinguish-
able by differences in tastes and interests which will
in most cases have become apparent by the last high
school year, and which will be revealed by school and
entrance examination grades and by information on the
application blank covering extiracurricular activities and
spare time projects. If we sopplement this information
with personal interviews and discussions with teachers
it should not be 1oo dificult to separate the sheep from
the goats and admit the proper number of each to make
a well-balanced flock.

A mixed flock — or all one breed?

There are two dificulties with this conception of the
problem. First, every aspivant for a bachelor’s degree
must meel the same rigorous standards in the same basic
science subjeets, especially in the first two vears, re-
gardless of whether he is destined to become a research
mathematician or a vice-president in charge of sales.
Presuming that the Admissions Committee has done a
reasonably good job of selection on the basizs of scho-
lastic ability. this should not be too dificult for those
whose interesis are almost exclusively academic; but
those who feel the necessity of expressing themselves in
extracurrienlar activities and to whom college means,
at least in part. an opportunity for such expression may
find themselves in diffieulty. They may have to choose
between a degree of concentration on studies which io
them appears stale and unprofitable and a transfer to
another college where the academic pressure is not so
great. Whichever choice they make, they are apt to re-
gard the Institute with mixed feelings, and their experi-
ences create & reputation which discourages applications
from others of similar tastes and aptitudes.

The second dificulty s even more fundamental. No
even the most enthusiastic worker in pure research can
be sure that he will escape the burdens and responsi-
bilities of the executive. A few may go through life
happlh concentrating on activities of ihrn own choos-
ing, but to most of those who make valuable contri-
butions to progress in engineering or science there will
come opportunities to head important developmental
projects in the fields of education, government, or in-
dustry involving knowledge and ski}l which ihe} are
perhaps umqueiy fitted to furnish. Such spportunities
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ons Committee has been reluctant io ebandon
that old standby, the subject-matier achicvement itest.

The Admissi

often carry with them a kind of obligation 1o accept
which is not easily shyugged off hecause one might pre-
fer to be let alone. On the other hand. if the man best
fitted by techoical knowledge and skill to bead a proj-
ect belongs to the iype that tends to avoid experiences
connected with organization. management, and persuasion
his leadership is not likely to be successful if the project
is at all extensive. Moreover, the same can be said of
leadership in technological developments placed in the
hands of those whose executive tendencies have led
them to slight the stricter diseiplines in scientific funda-
menials.

A combination of talenis

What i needed, then, is a cowbivation of therough
terhnical training underlying genuine scientific aptitude,
with an understanding of, and at least some interest in.
those qualities which are essential if a man would
undertake to direct the efforts of others.

It seems hardly uecessary to point out that such a
combination of talents in the same individual does exist
in a significant number of cases. The technical develop-
mentis during and since the war have only served to bring
to popular notice what has been true for years; namely,
that the men who can head our large cooperative enter-
prises for technological advancement are not only greal
arganizers and greal managers, but outstanding engineers
and scientists as well. Somehow, somewhere, they learned
to be both.

1t is certainly not the purpose of the Admissions Com-
mittee of the California Institule to ignore the student
who by desire and temperament is fitted to work ex-
clusively in the realm of ideas and things. Neither would
it be very intelligent to concentrate on the executive
type which is unwilling to meet the challenge of scien-
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tifie discipline; but if we are honestly trving to train
the creative type of scientist and engineer so urgently
needed in our educational, governmental and industrial
development. we must recognize that it is human nature’
to follow those who know how to beckon attractively
and to ignore those who hide their lights under bushels
of concentration. It is the obiect and the hope of the
Admissions Committes that those it selects will have
the spark that can be kindled into light and that thev
will know how to emerge from under the bushel that
they may give light to all the house.

The realization of this ideal in even a majority of
the 180 freshmen selected annually would requive a
very large amounnt of available material from which
to choose, and an even larger degree of omuniscience
on the part of those who do the chooging, Neither of
these conditions prevails at the California Institute,
hut the ideal is nevertheless worth striving alter by
eVery means we can devise, ' -

How students are selected for admission

What are some of the means by which studepts are
at preseut selected Tor admiission to the Tustitnte? First
it should be said that they are neither new nor spec-
tacular. The Admissions Committee has studied a nnmber
of tests designed to reveal aptitude and interest with-
out examining knowledge iu a specific field, which, #
is claimed, should be vouched for by the applicant’s
high school record. Considering the wide variation be-
tween secondary schools pot only in grading standards
but in the content of the courses themselves, and know-
g that a firm grasp of mathemadtics aud the sciences
at the secondary level is essential 1o success at the Tnsti-
tute, the Commitice has been veluctant to abandon some
form of that old stand-by. the subject matter achievement
test. The secondary school record is of great ivaportance,
but to use it as the sole basis for jndging an applicant’s
ability to handle problems in mathematics and physies.
or to organize and present his ideas in writing would.
in the opinion of the Committee, incur the risk of too
farge a number of failures in the first year.

Nevertheless, the secondarv schoo! record is the first
thing serutinized by the Committee, If a student has not
done well in school there is very little chance that he
will suddenly develop the interest or the ability to meet
college standards. This does not mean that he must be
a “straight A7 A “straight A” who was at the same
time well adjusted to the life around him would make
an ideal candidate. If his grades have resulted mainly
from a pious concentration on schaol work in order to
dodge the necessity of making this adjustment, the Com-
mittee would greatly prefer a better-rounded individual
with a less spectacular classroom record. For the benefit
of those who ask, “Are geniuses then excluded?” it
should be added that geniuses are not necessarily or
often queer, and most certainly queerness is not an in-
faliible sign of genius, Where we are convinced of his
genuineness we will gladly welcome the genius, but
we. are not in the market for freaks. A candidate for
admission must present a record showing that, especially
in his last two years of high school, he has done better
than average work, but he does unot have to stand at
the very top of his class.

For many vears the Institute zave enlrance examina-
tions made out and corrected by members of the faculty,
As more and more applications were received from points
distant from Pasadena the administration of the tests
became an increasingly difficult problem. An applicant
living too far away to come to the campus had to per-
suade one of his teachers to proctor the examinations



for six hours on each of two Saturdays—a somewhat
excessive demand on the teacher’s free time. If an ap-
plicant were refused here he could not use the tests for
entrance elsewhere. and for this reason a substantial
number of good men each year who disliked putting all
their eggs in one basket probably preferred 1o take
examinations which had a more universal application.
The Institute tests were of a kind which called for care-
ful scrutiny of each problem on the part of those who
did the grading, and as the number of examinees grew
it became increasingly difficult for a department repre-
sentative on the Admissions Committee to grade his
particular set of papers in the time allowed. To have
parcelied this work out among a group of vounger
assistauts would have impaired the quality and uni
formity of the grading.

These are among the reasons why the Institute will
use the tests of the Colleoe Entrance Examination Board,
commencing with the class to be admitted in 1950.
These tests were selected after careful investigation and
after studies had been made which included the ad-
ministration of College Board Examinations to. an entire
entering class which had. of course, previously taken
the Institute teste. The results of the two sets of tests
were compared with the grade-point averages of these
men at the end of the first year at Tech, and while both
tests proved to be good predictors of the degree of suc-
cess here, the Board examinations were somewhat better.

Alumni pitch in

At this point it is appropriate to mention with grati-
tude the hard and escellent work done by a number
of Tech graduates who established examination centers
and arranged for supervision of our tests in Boston,
Chicago, New York, Philadelphia. San Diego and San
Francisco. If cur alummni were more widely scattered
and if applicants did not sometimes turn up in the most
exiraordinary places, the administration of our own
tests would not be a problem.

{t is impossible to predict at this time just what effect
the shift to the College Beards will have on applications.
It is expected that these will increase somewhat, especial-
ly in the East and Midwest, where the Boards are taken
as a matter of course by a very large number of those
who intend to go to college. The fee of $12 which the
Board charges for the full set of tests required by the
Institute muay discourage some, but we believe that this
defect is ouwtweighed by the far greater convenience
with which dpphmma can arrange io take the examina-
tions,

The College Board tesis which an applicant must take
for admission to the Institute are the three-hour morning
program which consisis of an aptitude test in mathe-
matics and in verbal ability, and an afternoon program
of achievement tests in physics, chemistry, and advanced
mathematics, each requiring one hour. It is regrettable
that a apemal test in English cannot he mdudeﬁ but
this subject is perhaps ddcqudteiy covered in the verbal
section of the morming program. The mathematics sec-
tion of the morning program is not sulficient for our
purposes, hecause il is intended to reveal general apti-
tude rather than to indicate actual performarice at a
cerfain level as does the afternvon achievement iest.
Moreover, this subject is the one with which most Tech
freshmen are likely to have difficalty, and it will be
valuable to have this additional information.

The question now arises as to the weight which the
Admissions Commitiee gives to these examinations. Ix-
perience with the Institute examinations formerly given

has shown that out of a group of say 500 examinees the
lowest 30 percent probably cannot make passing grades
at Tech and caun be eliminated on the basis of the exam-
ination grades alone. The top 10 percent have a good
chance of making outstanding records. This leaves 60
percent, or 300 individuals, about whom it is diffcult
to make predictions solely on the basis of the examin-
ations. Comparisons of test grades and performance in
the first vear at Tech have shown that while in general
those in the upper brackets of this large m!dd]e group
do better academicslly ‘than do those near the bottom,
there is a large number of individuals whose records
at Tech are much hetter or much worse than the test
grades indicated. 1f in thiz group the examinations
were almost the sole eritevion for admission a very
signihcant number would be tunied down who, on the
basis of actual performance in eollege, might have made
far betier records than many who were Selected. Con-
cerning those whose fest vesults place them in this
category, more information is needed if the best material
is 1o be picked. There iz no rveason to believe that the
switch to the College Boards will materially alter this
situation.

The percentages given above are not, of course, exact
nor are they constani from vear to vear, but within
the general aveas indicated they have proved to be a
very satisfactory way of separating those whe in all
probability could not succeed in our work from those
who should be given further consideration. If 30 percent
seems like a small number to eliminate by means of
the snivance examinations, it should be remembered that
the candidates have already besn fairly well screened
on the hasis of secondary school vecords and by their
school advisors, who are hkeiv to discourage the poover
students from maknm application.

When the cxammdtlen results are known, the Ad-
missions Committee is still faced with the pmhiem of
selecting 130 men from among the top 350 remaining
out of our bypothetical 500 examinees. What {urther
information on these men can be secured? Une im-
mediately thinks of letters of recommendation, and these
can be of great assistance, especially if they come from
those who know something of our work and the kind
of student for whom we are looking, Of much greater
value, however, is a personal interview with the student
himself, and not only with the student but also with
his teachers who have had an opportunity to ohserve
his characteristics and his aptitudes from day to day
over a period of a year or more,

The interviewer an the spot

The position of the intervieweyr is a delicate one. In
his relations with an applicant he must try to remove,
or at least to penetrate as far as ;>o~:~1nie, the barrier
which the student’s shyness and anxiety will inevitably
raise between them. This shyness can assume a number
of outward manifestaticns, the least diffcult of which
are the awkwardness and mental numbness usually
associated with the word. Last year | interviewed two
men al the same school and considerably astonished
the principal when I told him something of my conver-
sation with each. The maun who the p'rincipdi had feared
would ruin his chances because of the pﬁ‘w!caf and
mental awkwardness which came over him in moments
of that kind, and who did come into the room looking as
though he had been frozen into a cake of ice at a par-
ticularly bad moment, loosened up and gave a very good
aceount of himself. The other apphczmi zave a ﬁrct im-
pression of possessing far greater poise, Dut throughout
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the interview he refused 1o emerge {rom his chosen
disguise, an aitiiude and bearing not unlike those of
the British officers in whiskey advertiseients, and the
grace and affability of a secretary of state abont 1o be

pholoz_laplwd with Vishinsky, and he revealed just as
little of himself. The first thing an inferviewer must
get 1id of is any susceptibility to prejudice created by
first impressions.

In his conversations with teachers and with school
administraiors the interviewer must likewise be wary,
He ix irving to do three things: first. to test his own

judgement by securing the honest apinions of those »

who should be in a far hetter position to knew some-
thing of an applicant’s real qualifications; second,

size up the school and the value to be placed on what
he is told; and thivd, to leave behind him a sofficiently
good impression of the California Institute so that in
the future more good men will be encouraged to apply.

The first of these tasks will be satisfactorily accom-
plished only if the interviewer gains the confidence of
those to whom he is talking. He must convince them
that he is as much interested in the welfare of the ap-
plicant himself as they are; otherwise on any issue
about which there is doubt he will get non-committal
answers at best.

In sizing up the school and the teachers or adminis-
trators with whom he comes in contact he must determine
whether. for example, in a large school there are veally
sufliciently close relations between students and faculty
to give an opportunity for personal judgements, or
whether the student under discussion iz just a name in
a voll book and a card in an efficiently indexed file.
A1l school administrators are between two fires, Parents
who send a child to be prepared for college are not
pleased when junior fails of admission. On the other
hand. colleges which have had unfortunate experiences
with the recommended graduates of a given school are
apt to be chary about admitting move. Very few schools
indeed will try to play one side at the expense of the
other. Most teachers, councilors, and other administra-
tors are sincerely interested in the future success of
the stadent himself, and they are quite properly alse
sympathetic. They want to give him every chance. When
the case is not a clear-cut one either way, the degree
of recommendation becomes a nice matter of judgement.
and the quality of judgement can vary widely from one
school to another.
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Members aof the Admissions
Committee conduct personal
interviews to determine the
suitability of candidates for
admission to the Institute.
Dean Jones Is interviewing
prospective student ot lefi.

Tn trying to create the impression he would Iike tfo
leave hehind, the interviewer himsell is i the midst
of a number of fires. He cannot trespass unduly on the
time of those he meets, and most of the time at his
isposal will, of course, be devoted io sizing up the
applicant. Yet it is traportant that those to whom students
come tor advice should know what kind of man Caltech
wants, They should also know that Tech is not beating
the bushes for mere numbers of applicants. We have
plenty of those. What we have not in plenty-—what
no college that is worth the prico of adrmission has In
plentv»-—- is a throng of applicants all of whom measure
up to the ideal. God forhid that we ever should have!
When we do, it will mean that we have given up trving
and lowered our sights; and when this happens, the
average of what we do get will be proportionately
farther from the ideal.

For an interviewer to stale our attitude in these words
would, of course, scare most school autherities out of
ever encouraging anyone to apply. What he must make
clear is that our ideal is not necessarily the “straight
A,” not necessarily the genius, but the man who, what-
ever else he may be, has the brains and the fortitude,
and who will someday have the influence necessary to
make his creative ideas stick. He must, of course, have
demonstrated in his secondary school work that he has
sufficient facility in mathematics and physics to do satis-
factory work in courses which are as difficult at the Cali-
fornia Institute as they are in the engineering or science
majors at any other reputable college. Equally im-
portant, he must have a real interest in preparing for
a career in engineering or science. If there is a reason-

able chance that he has these qualifications, we hope
that his teachers and advisors will urge him to applv
and to see what he can do on the examinations in rve-
lation to others who also take the tests. I there remain
any doubts, they can be gone into at the time of the
interview,

When an interviewer has made all this clear in ten
or a dozen words he will find that he is already late for
his next appointment a hundred miles away. His most
difficult task may, however. still remain 1o be done if
he feels that the student he has just seen will not measure
up to admission standards. When this feeling is more
or less in tune with what has been exprmsnd durlng
the discussion of the student’s qualifications there is no
problem, but if there is a strong school recommendation.




the interviewer must tactfully pave the way for the
rejection letter he is fairly sure must be sent. :

On the way to his next destination he will have time
to sort out his ideas. Did the applicants at the last
school seem 1o possess the desired personal qualities
already developed oy likely to develop in the future?
Was there a reason why the low grade earned by student
A in the physics examination should not be taken as a
measure of his grasp of the subject? Are the standards
of this schoel such that its medium grades are the equiva-
lent of higher grades at other schools? Can the judge-
ments of §is staff be relied upon in the face of an -
favorable examination record or a poor impression cre-
ated by the student? On the basis of the interviewer's
impression should applicant B be pushed into the ac-
cepted group in spite of a relatively weak academic
record, and is applicant C just an examination hound
whose only real ability is to regurgitate information on
demand, and should he, therefore, be eliminated in favor
of a man with a poorer reeord but better all-around
potentialities?

The final anolysis

in attempting to decide qguestions like these the Ad-
missions Committee meets every day for two weeks afler
its members have completed the interviews, Every ap-
plicant is carefully discussed wntil the Commitiee feels
it can veach a decision on two points. Can this man use
to the best advantage the kind of iraining afforded at
the California Institute? Is he the hest man we have
available for one of the remaining places in the entering
class? That some of those adwitted do not turn out to
be the best goes without saying, and those who must be
turned down should have the satisfaction of knowing that
the Committee is far from infallible. In one thing the
Committee can take some pride. The California Tnstitnie
has one of the lowest academic failure rates to be found
among the colleges of this country.

It might be thought {rom the foregoing that Caltech
is interested only in applicants for admission to the
first year, but transfer students are equally welcome he-
cause good men are just as likely to come to us from
other colleges as they are directly from high school. To
enter the California Lustitute a travsfer must have eovered
the substantial equivalent of the first year or the first
two vears at Caltech by June of the year in which he
desires admission, and he must have earned good grades.
Regardless of the college he has previously attended,
he must take the transfer entrance examination given by
the Tustitute early in June of each year. His standing
on these examinations will be the largest single factor
in determining his admission.

This article has been an attempt to summarize the
problems and policies of admissions at Caltech. These
problems and policies are intensely inleresting, at least
to those responsible for them, and they are of funda-
mental importance to the well-being of the college. But
the work of the Admissions Committee is only the middle
link of a three-link chain. Before the Cornmiliee knows
of his existence a student must make application, and
even after he has been admitted there may be factors
which prevent him from turning up on registration day.

First, what about applications? The reputation of
the Institute is such as 1o assure an adequate supply from
which to select 180 good students, even if nothing more
were done. Bul bearing in mind our ideal, what we
wani each vear is 180 better men, and the greater the
number and diversity of those who apply, the more
chauce we have of getting them. To increase the supply
we must, spread information as to what kind of student

we want, what we can do for him while he is here,
and how our particular kind of training will help him
after graduation to achieve the objectives in which he
is interested. We must sometimes try to dispel tllusions
such as that only a goggle-eyed grind can hope 1o earn
passing grades, that there is no time or opporiunity for
extracurricular iuterests, that we do not offer counrses
at the undergraduate level, or that we have never won
a foothall game. We must pay particular attention to
geographical distribution. Onr present ratio of cut-of-
state and foreign students to those from California ie
high, but we would like to see it increase. A student
body which reflects the ideas, tastes and prejudices of
only one locality denies its members a breadth of ex-
perience that is an exivemely important element in col-
lfege education.

Fortunately we do not have ro sell anything or per-
suade anyone: we have only to inform. To do this we
must, like most colleges which are able to select their
students and which are. thevefore, faced with similar
problems, rely mainly on our alumpi and on members
of our staff. Any college values its reputation for scholar-
ship and productivity, but this is often not sufficient in
itself 1o encourage further inquivy. To a high school
seniov such a reputation is vague and somewhat formid-
able. It conveys no idea of the homely details of under-
graduate life in which ke is very much interested. 1t
implies great opportunities bul does not relate them
to the individual. His teachers and advisors sincerely
want him to enter the college which will offer him the
best chance to develop his particular intevests and apti-
tudes, bul they too must have some kuowledge of details
if they are to be in a position to snggest,

What scholarships would do

The last link of our admissions chain which begins
with the urge to send in i application is the one which
euds ‘on vegistration day. In order to have a freshman
class of 180 1t is usually nevessary to admit about 220,
By far the largest number of ecancellations result from
the final realization that the applicant or his parents just
canunt meet the costs and be fair to other members of
the family. Too often some of our best selections are
included in this group. The further from Pasadena an
applicant lives, the greater is the over-all cost of atten-
dance, and this has its effect on geographieal distri-
bution. The answer, of course, is more scholarships
large enoungh to make up the difference between atiend-
ing Caltech and a non-tuition college closer to home
or even 1o make possible the attendance of a few out-
standing men whose only resources are their own .earn-
ings, To the wembers of the Admissions Committee who
have seen some of their best prospects prevented from
entering because there just wasn't enough money, the
matter of increasing scholarships is of primary im-
portance,

The attempt to select students who will make the most
of a college education is certainly one of the most stimu-
lating and interesting occupations a man can engage in.
If the process is to be successful there must be numbers
from which to select, wisdom in selection, the elimina-
tion of the financial barrier where outstanding men are
concerned, and finally, if the whole thing is to have
any meaning. an atmosphere and a quality of training
predominant in the college itself which will best enable
a man to develop into the kind of engineer or scientist,
and the kind of citizen that this world so urgently needs.
Of these requisites the Admissions Committee of the
California Institute is certain only of the last,
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