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CHAPI'ER 1

THE PROBLEM AND 1i1''S IMPORIANCE

The great surge of Vorld Var II Veterans to
institutions of higher learninz in this academic year
1946-1947 has been, in many cascs, for the preparaticn
of a career in engineering. The problem of the selec-
tion of applicant for admission to the engineering
schools, and the ever existent high rate of failures,
is indicutive of the necessity of a study of these
problems 4t this tiue.

1. CLOCEMEND 21 (s PHOBLAEN

An investigation of engineering school admission
requirements, with special emplasis upon secondary schooi
mathematics 'nd the physical sclences,

11, PURPOCEC
l. .o dstermine the general aduission requirement for
engineerin; colleges througiiout the United ltates
viith respsct to mathematics and the physical sciences,
2. 70 determine if th~ public secondary schools of the
United tates are fully prepured, with respect to
course offerings, to truin stud-mnts to meet these
renuirements,

3. 1o d-termine what per cHnt of the secondary school
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studants in ths United States prepare tlemselves to

meet thes requirements,

4, To dntermine what proportion of the college students
of the United State are enrolled in engineering,

b, To determine what proportion of the college siudanis
in enrineering were admitted with "conditions", in
those subjects,

6, To determine the effect of those conditions upon the
student progress und acad:ulc success in engineering
school,

7. To determine if a correlation does exist between lack
of secondary school preparation in those subjects and
fallure in engineering schoois; if so, then what reme-
dial measures can be recommended,

I11, 1KPOXIALCE UF TH: LUDY
. ocrates, writing on the problem of the division of
labor in his ideul state said, "1 awm myself reminded that
we are not all alike; there are diversities of nature among

us which are adapted to different occupations".l

1 Jewett, B., "The Diulogues of Plato" (franslation)
Vol 1I The Republic National Library Co., New York, N. I.
Quotoi from "Ability Patterns of Engineers and Success in
Enginesring tchool”, by Charles H, Goodman: Doctorate

Disgeprtation, Pennavlvania itake linlversity .



The philosophy of thuat statement can well be
exemplified by the fact tiict schools of eniineering in
the United States full to greduate un av rage of sixty
per cent of sll freshiien enrolling for a course in
engineering.l 48 eearly as 1303 the seriousness of the
situstion wus realized by V. F¥. Jearborn of the Jniversity
of wisconsin uat which time he found thet forty per cent of
the candiidates in engineering school were dropping o.t dur-
ing the freshman year.2

To quote the report of the ommittee investigating
engineering education from the sSociety for the sromotion
of :ngineering Lducation, Pitteburch, l'ennsylvanie 1930,
"The elimination ruate in engineering schools has grown
steadily higher since 1300 (1900-1924)",9

The causes most frequently mentioned were lack of

interest and lack of ability.

l ueurborn, V. k., "ihe delative standing of supils
in uigh School and the university”. The University of
Wis-onsin rress 1909.

2 Ibid., i, 143

3 deport of the comuittee for the .romotion of
Engineering, Journu:l of _.n ineering iducetion, bec. 141
r. 202.
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As chairman for the "Committce on ~dmissions und
Selections for uangineering ochools™, #. L. [imbie felt
th.t if high school seniors reully understood the intellec-
tucvl demunds of an engineering educution and the knowledge
of wshet kind of e preparation is necessary to insure suc-
cess in engineering school, then the sixty per cent mor-
tulity could be greatly reduced, The committee expressed
the humanitaerian point of view by saying: "It secms there
is 2 much more serious condition than economic reasons,
and that is the effect on the boys who come to engineering
schools without proper preparuiion and who <o not muke
good ... the loss to theu is nore serious than the loss

to thne institution“.l

a similur plea has been advanced during the last
decade by the chairmen of an investi:ating committee in
which the secondary school, as well as the college, re-
ceives a share of the responsibility for the scemingly
eternul high rate of drops und fullures in the engineering

schools. This chairman, K. L. Sackett pointed to ability

1l Timbie, 4. ii,, "Lelection and Admission of
Applicants for EZntrunce to kngineering Colleges". Journal
of zngineering .ducation, Feb. 1932, 448-61, 482-84,
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in mathematics as the basic consideration for success in
a:. engineering education. The further expression of the
committee was the fact that if the profession bilieved in
raising it's standards the selection und counseling should
be made in the high school, und only those students who
are interested and jrepared snould a ply for aduission to
an engineering college.

4 portion of the report:

"Schools, colleges, and the engincering profession
should be concerned with reducing the chance of
faillure and contiridbuting to the certuzinty of
success, Joys are taking a chance by choosing

an enyineerins college course without knowing
ull of the facts necesssry for sound judguent.

nl
with respect to high school prepuarution as a con-
tributing factor in the success or faillure of a student
embarking on an encineering education, a study was made
in 1933 by J. J. ki ¢ins, They study, made at tornell
University revealed that the scholastic averages otf 113
engineering students decreased with a Jecrease in average
grades secured in mathemsatics classes. ihe correlation

between grades secured in mathematics classes uand engineer-

ing studies was $.84,

1l R. L. Sackett., "Selecting ruture kigineers in
nigh School”, Clhairman: Committee on utudent Selection and
Guidance, wining and ..etallurgy, August 1938 19 353.
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Hig ins, at thut time, suggested thut u future study
siiould be maje to discover the relutionship between second-
ary s¢chool succeses in mathemstics and those grades secured
in collegec muthematics., he pointed out that when a definite
positive relutionship could be found between those tvo then
a possible way could be found for picking applicunts that
would have the best chance of success in engineeri:g college.l

IV, PREVILW uF TibBS1S

It was tie aim of this study, in keeping with the
recommendation of iii;- ins study and tlhe present pressure
on the engineering schools by the ¢reat influx of veteruns
into the enyineering colleges in this post-war period, to
attempt to define some remedial measures with res,ect to
the coi.tinuing high rate of fullures in the engineering
colleges. L(Le study will place emphasis on high school
preparution in mathematics and naturul sciences, and
attempt to determine whether or not it is ¢ primary factor
for success in engineering school.

Research in the past pertaining to this problem had

l J. J. iiig 1ins, "Study of .uthematics Ability in
relation to Success in .igineering s:hool,"” Journul of
Engineering cducation, June 1923 23 740-46.
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been objective and statistical, and due to the variables

of time (1900-1945), geographic location, number of

students involved in the studies, difference in institution-

al requiremente, factors involved in the analysis, and the

person:l elements of the authors, a review of the literature

and publicuations pertaining to the studies produced consider-

able incongruity when any attezpt at integration was made.
The approach in t is instance did not concern the

situution in any definite institution or locelity, any rpur-

ticular group of students, nor any series of ac. ievement

or aptitude tests, but endeavors to survey the field of

engineering education on a nationsal basis, lInitially,

the secondary school curriculums of various states through-

out the country were studied, and a representative sampling

from each main division of the United States wes discussed

to establish, if possible, about what percentage of the

high school students of the country are offered the oppor-

tunity to prepare tor un engineering education as it exists

in it's present form. Next, the admission requirements of

a sampling of engineerin: schools, nation wide and voth

private and public, were compiled and com _.ared as to the

capacity of the secondary schools to produce students to

meet them. 1he thesis will tabulate and asnalyze the results

of 4 questionnaire form received from the deans of the same



engineering schools relautive to the causes of failures and
drops during the freshoan year, and suggestions as to means
to ulleviate the situstion.

By the vcry nature of the survay the result were in
some wuys subjective, ruther than one hundred per cent
objective. The personalities and opinions of the engineer-
ing school deans inadvertently were injected into the final
analysis. [Iheir position, however, as the leading educators
in the field, and the fact that their reports when consider-
ed us a whole, represented the situction and the trends
throughout the country for ergineering education, produced
a conclusion worthy of considerstion.

It would be well to clearly understand, at tl.is
point, that this study pertuins only to the engineering
and pre-engineering divisions of educationul endeuvor, and
ell research, conclusions and suggestions, are relative ex-
clusively to thut field. It is not the intention to in-
clude lhe num rous areas of study of wodern secondary and

higher education in this analysis.



CHAPTER II.

A PRESINT.LICK OF Thi LILIORY .ID PRALSENT
ST.TUS OF [us PROBLEM

Educators, as well as the engineering profession,
have been sreatly concerned over the extremely high rute
of failures among engineering students, and as a result,
numberous committees and individuuls made surveys and
studies of the problem.

A survey of the research up to the present time
will be more comprehensive if discussed in chronological
order. Generally, the conclusions of each study will be
¢iven in a short summary, however, in a few instunces,
when a study happens to parallel this one, a detauiled
abstract will be given. Ceverul of .he reports, of
course, involved reseurch utilizing un entirely different
group of factors for anulysis, and in such cases only
the portion of the treatise that wus pertinent to high
school preparstion as a basic consi.ierution for success

in engineerin: education will be examined.
1320

Chairmun L. L. lhurstone of u Jisconsin Committee

on Intelligence lests procured «nd detuiled from six
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different type of tests & score from eight institutions
of higher leurning. The results displuyed & correlation
between high school muthematics and first term eugineering

scholarship as follows:

l. ilgebra Test .41
aslgebra h.o. Grade «39
2. Geometry Test .41
Geometry li.s. Grade 23
S3. #shysics Test «40
‘hysics £.5. Grade «24

This study showed evidence of the superiority of
test scores over the criterion of high school work as a

basis for predicting success in engineering.l
1924

The report of an engineering education investiga-
tion committee over a previous two year period wus sub-
mitted at great length, and the aspects pertuining to
this thesis are of sufficient importance to be quoted

directly. 1t was noted thuat during thut period thirty

1l Report of the Society ior the .romotion of
Enginecring 1s20. ‘uoted from B. J. Ullsvik ". Factor
snalysis and Jrognosis of the Scholustic Success of
Freshmun Lnginecrs Juring Their rirst Semester at the

University of Wisconsin", LUogtorate Dissertation,
Ihe University of Jigconsipn, 1941,
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eisht out of one hundred engineering students were graduat-
ing, and only twenty eight students campleted the work in
the specified period.

"This retio of graduations to udmissions is the
lovwest of uny division of collegiate work for
which figures coulid be obtuined ... a first and
obvious step in the ri ht direction would scem
to be a reduction in the numbers admitted with
conditions. ln 1924 elimination among students
aduitted with conditions wss 60 per :ent greater
than those ad-itted with clear records.

It has bec¢n shuw:rn only too pluinly from thie re-
sults of the investiguilion thuat either our present
progrom 1s not cvdaepted to the needs of a large
portion of those stulents whom we aaxLit, or that
students are not adaepted to the requirements of
the procram.

admission to enginecring colleges from secordary
schools on the busis of gruduation 1s sound in
principle, necessary in the use of tax supported
institutions, but attended by wuch loss of time,
aouwy, sL! huwaun heartache on the part of students
ooming impronerly prepared to pursue an eungineer-
ing curriculum. 4 large portion of our lost
students go out with needlessly uisatisfactory
scholastic records against them".

1925

an investigating committee during that year published

the fact that 94 per cent of the engineering schools of the

1l waickendon, #. E., "Investiguiion of =ngineering

Lducation™, mngineering -ducation, Junuury 1324 14
218-252.



11
United States admitted students on credentials from ac-

credited high schools, and 65 per cent of the sppcified
the actual required units, For example, the average
specification for math was 2,8 units, or one or two unite
of science, and 60 per cent specified 1/2 unit of rolid
Geometry,

Of 8,728 students admitted to £2 institutions in
1924, 19 par cent were classified as "conditioned" stud-
ents, Of these 67 per cent were clessifind thus for d=-
ficiency in mathematics and 21 per cent for scienco,
Only 20 per cant of the institutions refused admittance
of conditioned stud:'nts to tha anrineerins dapsartment,

Prom these statistics it will apvrear obvious in a
later chapter of this thesis thiat entrance credits pre-
sentad from the modern hirh school vary litcle from the
ones presonted twenty years aro,

It was further disclcsad, that in nine institutions
where engineering studsants were admitted with conditions
in mathematics, only in ons institution did the condition-
ed men survive as well as tha non-conditioned nmen.

The fundamental problem of the committee did not

aprear to be ons of shiftinc entrance requirements,

but rather one of d:manding correct rrouniing in the high
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school subjects required for entrance to the engineering
college. Tlhe com.ittee raised ths unansvered question:

"how can the engincering colleges exert a direct
and effective influence upon the preparatory
schools in ths wuy o0. securing greater emphasis
and better instruction in the subjscts of the
hirh school curriculw.: which are fundamental to
collepiate study,

The average rate of elimination in schools of
encinecring thiroughout the country is 72 per
cent for tha four ysar period!

The statistics for eliuination are as follows:
(Rasod on 38 institutions)

l, 53.8 pr cent failure

2, 1lb.5 per cent voluntary change of course

3. 9.1 per cent financial reasons

4., L.5 per ceant health

be 2.7 per cent inmproper conduct

6, l.t per cont faully reasons

7. 12.3 per cent unknown

The reasons for scholastic failure of those above
wore found Lo b® as follows:

l, 69,4 per cant lucl: of preparation ani abliity
e 7.2 por cent health

o« 53 per cent financial (self-support)

e 2.7 per cent social activitiog
. 1lb.4 por cont wiscellaneous,”

er &N

Concerning the matter of eliminations the committees

offered the following comment;

1 Q(Report of tho Committee on Admissions and
Eliminations of Englineering “tudents. Journal of
Engineering Rducation, fept. 1925 16 -
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"fhe prate of elimination will cortinue to in-
creaso in direct proportion to the failure of
hirh schools to zive Lr-.inins in esceniinlly
propuratory work, in proportion to tLhe in-
creas~ of distractin- influences in both hirh
school und co lape lile oulsid» thw classroow,
ard in direct proportio: Lo lack of balince and
stimulus in our engineering curricula,”

To illustruate with a 13w ra3lated siatistics Ior
later coamparisons ... in luzcc il was discoverad that one
oul of every live entering en;ineering school wus a
conditioned student. 1hs eIfcclL upon rate of eliminaiions
of those admitied with wathewatics deficiencies is shown
in the following list, ( iune 1list 1es & suawation of Lhe
material from the originsl table, whicl in tuarn, summar-
iz~d tne reports froum nine institutlons.)

l, Total freshman 1J04 1,034

2. Percentaze having enlrance condi-
tions in mathenatics 1.2

7. DPreshmen not cornditicred in
mathematics 1,000

4, Frestmen conditionea in
natr~mallics 479

. Percentsre sarvivin~ ths fresh-
man year 41.1
s, Coniitiored

1 Report cf the Couwlittee on ‘dulissicns ard

Bliminations of Engineering iiitudents., Journal of
Engincerinz ducation, ZlepL. 1920 16 47-73
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b. Non-conditloned 7.2

It was reported that 39,8 per cent of all high
school wales went to college in 1321, ard 14.1 per cent
of tlicse enrolled in enzineerinyg colleges. Although 87
per cent ‘raduated from public high schools the quality
of preparation had aparently d-creased during the ton
years prior to 1921,

"the work of many of the colleges has besen ser-
iously hampered, and to an increasing degree,
during the first two jears of engineering
courses by the neceesity of segregating poorly
prepared students in special sections in_which
the elementary mathematics 1s reviewed, "l

An i1llustration was furnishad by a table from which
the following facts were summarized.,

Of eleven institutions there were 676 failures in
engineering in one year; the reasons for failure werd
classified:

l. Entrance conditions 9

2, Poor preparation and lack of ability 469

3., Extra curricular activities 12

4, Soclal activities 18

1 Report of the Comuitiee on Admissions und
Eliminations of Bngineearing Ctudents, Journal of
Engineering EBducation, Sept. 1925 16 7-73.,
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50 Health 49
6. Self Support 36
7. Unknown 83

In conclusion the ocommittee defines causes for
eliminations to fall in three main categories, In ordar
of decreasing significance they are:

1. Poor preparation in high school in subjact cthat

form the necessary foundations for ongin2ering
training,

2, Ilack of effective guidance in selecting a
college course,

3, Fallure on the part of the cgllege to deul with
the student after admission.

1927

Statistics compiled at Lhe university of Minnesota
disclosed that 18,6 per cent of the enginsering f eshmen
clali to have bea~n honor students in high school, and
an additional 42,6 per cent clalm to have been in the
up-er third of the gralu.ting class, Only 2,6 par cent
admit to have been in the lower third of their class, The

statistics were later confirmed by hish school recards.

1 "Report of the Comu:ittee on Admissions and
Zliminatiors of ingineering Liud:nts.” Journal of

Engineering Kducation, Sept. 1926 16 47-73
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Thus, it apnearo! thal enginecring colleges were
receiving a considerably better than average selection
of studonts from the standpoint of mentul ability,

From the uppor third of graduating classes for
three years from a city hirhL school in “inneapolis it
was found that ap:roximatcly 30 per cent antor en~ineer-
inr, Fror thut it wue apparent that hirh school rank of
seniors play 2 minor roie in differentially selecting
thex for entrance to the en-ineering college, The athor
comuent=d in the summary: "/ larg-r sharo of mortalitly
c.n now be assigned to scholastic incompetency on the

part of a larce nmumber of enterin; stud~nts",l
1928

An interestins point relative to this study was
brought to light by Haumond und Stoddard,

The results of a physics truining test used lor an
entrancs examination for 534 freshmsn enterin: an enzgincer-

inz college, all of whomo had previously completed a high

1 Patterson, D. G,, and Thorburg, P. K., "Hipgh
School tcholarship Standing of Freshmen Bngineering

Ctudents"”, Journal of Zngineering Educatdon, April 1927
17 807-61l1.
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school physics course, exposed the facts that L0 per
cent were unable to answer any one question correctly,

The point observed was thut stud~nts learn so
little in the way of physical theory in high school that
the oollege physics teacher cannot assume any beginning
knowledge on the part of mostL of the class,l

1930

The peliminary report of a committee working on
the coordination and preparation for an engineering educa-
tion contaired two considerations that are related to this
study,

l. A summary on the correlation of preparatory
school gradzs and college grad:s in engineer-
ing coursecs,

2. The reliability of prepsratory school grades
in mathematics and physics as an index of
success in an engineering curriculum.

The committes's conclusions were as follcws:

l. The average high school mathematics gradas
give very good prediction for success in
engineering school.

2, High school physics grades give a fair
prediction,

1 Hsuomond, H., P, and :todlard, G, P.,, "% Study

of Placement Examinations”. Journal of Enginsering
Bducation <Sept. 1928 19 2b-83.
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Investigation of Engineering Education was quoted in which
70 per cent of the fallures in engineering school were at-
tributed to lack of ability, interest, and preparation,
The indicatior was that high school graduation standards
were too lcw, or college standards too high, or possibly
both,

Young outlined a reuwedlicul course,

l. BRettor mathods of collego selaection

2. Inproving aqualily ol higl. schhiool instructions

e !ore effeciive weans of irsating Lhe studsnts
after thay hava entered engineering school,

Also 1t was indicated that the practice of per-
mittin~ students to enter encineering with conditions be
abandoned., A strong plea w.s put forth th:t all colloges
of en;"ineering make trigonometry a requirod secondary
school achievement among the college admission require-
ments, At that time 13 per cent required tri;onometry.

Young, firmly contended that the primary source was
the high school, in which, the average at best was me-
diocre, The quulity of high school instruction was a
grievious fault, amd the entrance examination boards
should ex:rt their influences to improve secondary

school instructions, Mathematics teachers received par-
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ticular emphnsls.l

1932

A, B, Crawford and P, &, Burham. of Yale University
stated that in 1932 the grades on the college entrance
bosrd exsmination predicted average f eshman year grades
for over 3000 Yale students less well than did secondary
sclool records., The investigators were disappointed in
the correlation of grades on specific subject examinations
with freshmsn year averages in the corresponding subject,
That such findings may, or may not, hold at other engineer-

ing schools was admitted,
1933

Dvorak and Salyer secured eight wmeasures on each
of tha students in a 1928-1929 freshman engineering class
for the means to a factor analysis involving entrance re-

quirements at the University of ".ashington, Of these,

1 Young, J. ‘., "The Adjusiment Between Lecondary
cchool and Collegn "ork in Mathematics". Journal of
Engineering Education March 1932 22 t86-595

2 Crawford, A. B,, & Burham, P. L., "Entrance 7x-
aminations and College Achia2vements . School and Soclety
192 36 344.352,
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two are important in relation to this article,

l. Average scholarship in high school mathematics

2. Average scholarship in high school natural
sciences,

The correlavion betlweaen ithose tweo factors and college

freshman ability in engineerling was itound vo be 4,60, It

is interesting to mote, at this point, thut high school
natural gcliences records were estimated to be 1b.2 times

as significant as the hizh school soclal science records,l

1934

The purpose of a relatively iluportant study comple-
ted during that year wue Lo determine what groups, if any,
of hirh school courses contributed the wost to success
in enrineering in the college of engineering at the
University of lVinnesota, 1ie sludy wus made using 139
stud~nts snterinz in the Fall of 1934,

\dmission requirements :t that time were similar
to thhose of the present,

Sub ject Units

1 Dvorak, A, & Salyer, R. C,, "{ignificance of
the Entrance lequirements for the ingineering College

at the University of “ashington". Journal of Englineer-
ing Zducation, April 1837, 23 616-653
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Bnglish 4
Mathematics 3
Electives & lLanguages 8

Total 15

Creuistry and phssics were sicepted,
To measure the achievemsants in engineering und
architecture four criteris were employed. They were:

1, Total amount of credit earned in the college
of Enginesring frouw 1921 to 1939,

2, The total honor points,

J. Ratio between total honor points and total
credits,

4, Prercentage awardad d~grees by the college of
engineering.

The following coefficients of correlation were the
conclusions of Lhe authors,

"1, Total high school credits in science, mathe-
matics, and manual training with total enzineer-
ing credits. i1 = .194 J$0.036

2, Total high school credit in science, mathe-
matics, and manusal trajining with honor point
ratio in enzineering. Re .190 4.030

3. Total high school credits in science, mathe-
matics, and wmunusl trainiry, with percentile
rank on the college aptitude test R =« .030
$.088."1

1 Boardwan, Chas, ., & l'inci., I, H., "3elatlion of
Secondary School of Preparation to Success in the College

of un:ineering”. Journal of Enginecripg Fducatjon, 'ar.
1934 26 466-475,
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"From the data it muy be tentatively inferred that
students who offer more extensive training in high school
science, mathematics, and manual treining, on the whole
a;e souewhat better prospeots for success in the college
of engineering than are those students who have had slight

corntacts in high school in those fields."l

1936

a report covering a research problex conducted at
the University of Ureion in 1930 was cuinly for the pur-
pose of estublishing a relationship between the umount
and quulity of truining in hi;h school matherttics and
subsequent marks in colleye academic subjects.

Utilizing learson sroduct-woment voefficient of
Correlution between the number of semester credit in high
school muathematics and the average college marks made by
these students in verious college flelds for the first

two years are shown as follows:

———— e e - —

l. Boardman, Chas. w. & rinch, k. li., "Relation
of Secondary School of ireparution to success in the
College of Lngineering"., Journul of Engineering Education
karch 1934 25 460-475
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«.3RCG ORDER PART]IA ; AL ION
COlIEGE [ .UBJECT COEPFIC1 NI CO.FFICIENT
Mathematics 4.28 §.06 4.17
Physical fcisnce 4.16 $.05 $.14

The entire correlation covéred a variety of subjects
as the study was mad~ at a liberal arts college, however
the maierial transcribei for this study is, to a certain
extent, pertinent to the engineering curricula,

Tha correlation betweon the number of semester
cradit in high school mathematics and averapr2 college
marks in all subjecils were found to be no zreater than .02,
and wnen thae factor of intelligsnce was held constant the
partial correlation proved to be -,13, In fact, the
col ege marks of studonts with two units of mathematics
were found to be almost exactl:s the same as the marks of
students with three and four units respectively,

An analysis of the percentage of studants doing un-
satisfactory work in the varlous fields, in whiclL the
studonts with two units of high school mathoeuatics or
less were compared to stud:nts with two or uore units,
revealed no significant difference. 1t was found, how-

aver, that the stud-nts witi wmore than two units of



mathematics furnish~d a smaller percentage of the un-
satisfactory studnts,

On the othier hand it was proven tL:t Lhe average
mark in high school mathematics correlated signiticantly

with thk~ average college mark in every field. For

example:
CORR&I. .110N CORR=LATION
COrl .t . ruRJu.cy CO=PFRLCLUL R,TIC
Mathematics .46 ‘,06 <55 $.05
Physical Cclence 26 4.04 32 {04

Furthermore, the study displayed evidence that
in th~ prediction of success in college mathematics, the
high sciiool mark in mathematics and average murk in all
other sub jects were of equul werit, The correlation
beirg .47 and .46 respoctively.

Among the conclusions lisied in the s:m.ary of the
study was one that is closely allied to engineering in
that it pertains to success in college mathmatics,

"Prediction of success of scudents in college

mathemutlcs cannot be wmade with asny high de-
gree of accurscy f-om knowledge of the amount
of hi~h school training maithemacics, the
av~rage hish school mark in mathematics, the
average marx in all hLi-)h school subjaci, rank
on the Psychological Exumination of the

unerican Council on ducation, or uny combl-
nation of these variables, The best prediction
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that cen be made is secured from the average
high school mark in all subjects.”l

The committee on student selection and guidance
submitted a report to the L. gineers Council for i'rofession-
al development relative to test scores and prediction for
success in engineering in muthematics as follows:

"The committee believes that the results obtuined
estublish the vaulue of the tests in mathemutics
for entering freslimun engineers -- a correlation
of $.55 with academic success."<

1937

a, V, Binghum devotes a chapter of his book to
engineering aptitudes, and concurring with many authori-
ties he mentions thut 62 per cent of the engineering
students fuil to complete the course for vurious reasons.,
sotably wus the fact tiat certein subject in the

curriculum place u premium upon speciul aptitudes; ap ti-

tude for mathematics, aptitude for the physical sciences,

1l Douglas, iis R, & Michaelson, J. h.,, "The Relation
of uigh School wathemetics to College ..urks and uther Fac-
tors to College i.arks in hathemutics". School Hcview
1,36 44 615-619

2 "deport of _.C. .D. on Stuldent Lilection and
Guidance.” [Ihe klectricul "ngineer hov. 1356 55 1824-1825
Obtained from Ullsvik, B. R. ". Factor analysis und {ro-
gnosis of the OScholastic Success of Freshman Lngineers dur-
ing Their First Semester ut the University of .isconsin."”
1941.
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and aptitude for manipulating the idees of spatiul re-
lations.

Ihe probability of young man's success in such a
course of study was said to be definitely and closely
related to 1.is aptitude for higher mi:thematics. Conse-

quently the high school marks in algebru and geometry
should bec curefully scrutinized. .nother type of infor-
wation indicative of the candidute's success or failure
in the engineering college would be the record of the
cun.idates achievements in high school physics und chem-
istry. "lhe candidutes previous school uachievements und
his perforaance in scaolaestic aptitude tests furnish evi-

dence regurdin; his generul ability."l

1938

A study producing a correl.-tion between ability in
physics und mathemutics &nd capacity for engineeriny
training wus produced by the Dean of kngineering at the
University of Akron, (hio. F. E, iyer presented the
following teble as & result of the study. 1t repre-

sents work done in the freshwmun ycar for the classes

1l Binghum, 4. V., "aptitudes und a; titude lesting”
. 170-177. +ublished by Harper Bros., icw York, 1J37



29

192¢0-1330.
"l. Total freshmun in engineering 745
Graduated in engineering 27 .8
2. Failed neither mathematics or
physics 469
Graeduated in en.ineering 39.5n0
3. Failed muthematics and passed
physics 116
Graduated in engineering 14.75
4, ikailed physics and passed
ma thematlics 114
Graduated in engineering 2.6."1

Concurrently, at the University of Texas, another
individual was conducting research relative to freshman
en;ineering. The datu involved comparisons of & class
according to tiieir rurk in the high school graduuting
class and according to the distribution of the various
high school subjects _resented for admission to tlLe
university. 7The ecuthor initiully apologized for using a
sumple of students too small to produce statistically
valid results.

The study wus uiade during the session 1335-1936
using a group of 275 fresnuan engineers and the remainder

of the totcl of 1042 fresiman men enrolled in vcrious

1l ayer, lFred E.,, "thysics, .athematics and
-ngineering"”. Journual of kngineering kducation, spril
1938 28:582,



other courses,

It 1s interesting, in view of the purposes of this
thesis, to note the proportion of Lhe class which pr esent-
ed certain entrance subjects,

l., The combination of :‘lgcbra, plane and solid

geometry, and trigonometry was presented by
54,6 per cent of the class.

2. The combination of Llirece units in mathematics
was presented by 34.6 per cent of the class,

3. Two units of mathematics plus chemistry and
physics ware presented by 29,4 par cent of
the class.

4, The combination of chamistry and physics was
prasentad by 0,9 per cont.

L« Physics was presentod by OS..l per cent of the
class,

The survey fucrther illustrated that th: scholastic
@ rformance of freshmen has a very definito relation to
the previous pesrformance in high school. Nine out of ten
who rank in the highest quarter of the class in high
school will pass the freshman year in college, but only
four of ten of thos2 in the lowest quarter will pass,

Of the group that'presontei a combination of high

school algebra, plane and solid geometry, tripgonometry,
chemistry and physics (represented one sixth of the class)

85 per cant passed thn first samzster in engineering; 62
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per cent of the others passed, The former group earned
"A" and "B" gradss in 47 per cent of their work, while the

”

other group earned "A" and "B" grades in but 24 per cent
of their work,

Of the group presenting three units of mathematics,
88 per cent passed the first semester in engineering.
Corresponding figures for the group not presenting this
combination was 64 per cent., Tle former group earned
honor grades in 42 per cent of their work in the first
semester and 39 per cent in the second. The latter group
made honor points in 20 psr cent of their work in the
first semester and 25 per cent in the second,

Using the combination of chamistry and physics;
75 per cent of those presenting them passed Lhe first
s emester, while the group not presenting the natural
sciences passed 60 per cent. The former group earned
honor grades in 39 psr cent of their work during the
first semester while the latter totaled 25 per cent
honor greades,

In summary, the conclusions were th:t freshman
performance in college has a definite relationship to

later college achievements, and that certain related com-

binations of subjects taken in high school, produce a
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better sciolustic record the freshmun year of colhage.l

1339

an article a . earing at thut period featured a
problem involving the sclection of the most promising
candidates &nd eliminsting the unifit eurly in the truin-
ing period.

I'r'is wes accomplished by a battery of tests, umong
which the mathematics uptitude test proved to be the best
single measurc, liesrly on a par with it was the lowa
high School Content lest, and couwbired witi, two others,
the four produced a coefficient of corrclation between
prediction and scliolastic success in college for the first
senester of $.,74 $.03.

To quote two ruther parodoxicul phrases from the
concluiing stutements of the article:

"Neturally, woll the entering students (rescnt

the required high school credits. <f(herefore
the comipletion of certuin high school subjects

becomes a: invaelid busis for selection.

Althoigh all the reusons for the high wmortslity
cannot be ascertained, a hi;h portior may be

1 Fichtenbusum, bLaex, "..n Analysis of ireshian
“ngineers at the Universily of Texus wuring the Session
of 1935-1936", Jcurnal of Enrineering .ducction, ipril
1338 28 5.0=540,
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laid to inadequacy of abilities and preparation”,l

1940
To repeat a statement of R, L. Sackett, Dean of
Engineering at Pennsylvania State College:
"It is clear thut intelligent and understanding
guidance by the high school is fundamental in
any effective attack on the problem of selection,”
Chairman Sackett of the Committee on the Selection
of Guidance supplied reliable information relative to
selection by a study of histories of 3000 enginsering
students in four colleges,
The committee found three types of tests valusble
in a predictive sense,
l. Aptitude Tests
2. Visualization (emphasis on geometry)
. Cooperative mathematics test
To quote a summariging statocuent from Dean Suckett:
"Tests of scholarship and aptitudes are avallable,
but none of them are infallible, There still
remains the question whether past high school
records or present examinations are ad~quate

criterlia for admissions. There are except ions
and the methods of elimination should be flex-

1 Peder, D. D, & Adler, D. L., "Predicting the
Scholastie Achievements of Engineering Students,” Journal
of Enginearing Zducatlon, Way 1939 29 380-387
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ible enough to provide for the aduwmission of the
applicants who fails to top arbitrary hurdles,
but has essential interests, aptitudes, and
certalin scholastic preparation which is funda-
mental, The method of exploring the unstandard-
ized is no betier than the provision for them
to proceel if admitted, <Otandardization when
carried to the point Lh.t it ignores personal
differances, tends likewise to sumerge the in-
dividuality of the institution, it's faculty,
and it's curricula,”

A, . Northby of the University of Kinnesote
showel a correlation of .69L batween lowa kiaith Placement
Tests and first semester engineering grad:s for 138 fresh-
men in 1931, The next highest correlation with grades
was with hipgh school acholarship.2

Another group of investigators found coefficienLs
of correlation well above ,30 for a munber of measures
including:

l. High school principals rating on intellectual
performance,

1 uackett, R, L., "Selection of Engineering :tudents"”,
Journal of “ngineering Education, March 1940 30 §95-600

2 Northby, A. ©., "Prediction of Icholastic Luccess
in the College of Engineering and Architecture”, From M, E.
Haggerty, Chalirman on Educational Research Studies in
Articulation., P, 42-49
uoted from: Johnson, a, P.,, "The Relationship of
Te:t Lcores to Scholastic Achievement for 244 Tngineering
Preshmen Entering Purdue University in Sept, 1939", Purdue

University Doctorate Disgertation 1940,




2. Average grades in the high school sub jects of
English, mathematics, physics, and the biolo-
gical sciences,

The ® nd usion of a doctorate dissertation by A, P,
Johnson, of Furdus University, was relevant to successful
efforts in engineering education,

Four measures were selected by the VWherry-Doolittle
Test lelection Method to give a relationship with first
semester grade point averages., <[he measures contributed
decreasing increments of relationship in an ord»r placing
high school preparation and schiolastic standing as number
two. The coef icisnt of correlstion between these measures
and the first semester grades of 244 freshmen enginecrs en-

tering Purdue in 1939 was $0.791.2

1941

1 Dywer, P. &., Horner, C., & Yokum, C. £., "4
Statistical Sum.ary of the Records of Students Entering the
University of Michigan as Freshmen in the Decado of 1927-1936,
University of Michigan Adminigtrative Studies Vol. 1, No. 4

Obtained fram: Johnsan, A. P., "The Relsationship of
Test Scores to s$cholastic Achlievement for 244 Englinesring
Freshmen “ntering Purdue University ir Sept. 1939" Purdue

University Doctorate Dissertation 1340

2 John, A. P,, "The Helationship of lest Scares to
Scholastic Achievement for 244 Engineering Freshmen Entering
Purdue University in Sept. 1939", Purdue Nniversity Doctorate
Dissertation 1940.
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An author writing on the subject of academic
achlevements in engineerins school made an introductory
statement to the effect that no means yet had been d~vised
vhereby the preiiction of success in engineering school
could be dispatched with any degree of reliability.

Beyond that initial frank statement the article
would not pertain to this thesis in that it involved the
success in uprer levels of englneering based on achleve-
ments at the Junior College level.l

‘'he aims 9°f the cammittee on Student felection and
Guidance of the €ociety for the Promotion of Engineering
Education wero pricarily one of guidance and cooperation
to be established among high school tesachers, enginecring
teachers, and practicing engine=rs, for the advancement
of en~ineerinz education,

The committee's r~port for 1941 indicated that high
school scholarship, when properly usel as a basis for ad-
mission, reduces the mortality rate materially; a personal
interview, in turn, is th~ most promising supplementary
instrument, To quote:

"From the erps rience of =ngineering colleges

1 ciemens, Cornelius H,, "Fforecasting the Academic
Achlevement of Engineering Students”, Journal of Engineer-

ing Fdycation 1941 32 617-62]1,



rank in class in hich school is the most re-
liable index of later success after assurances
that the individual has taken enough sciences
and mathematics Lo satls(y the admission
requirements and to dmmonstrate his ability alcng
these lines.”
The report notes that a high school record i1s unsate
isfactory as a predictive measure for bordar line students,
The report chiefly concerned various types of achieve-
ment tesis, psychological tests, etc, of which this thesis
is not primarily cancernad. It 1s noteworthy, however,
that tesis of general achlevement in high school subjects,
particularly mathematics and science, are useful in selec-
tion and guidance,
Tho finnl conclusions of the coumitiee included, as
a secondary cornsideration, that the rank in high school as
a basis for selz2ction comes first, and is particularly re-
liable if the high schools are ruted,l
an additional study, thoush primerily conducted on a
basis of wmechanical ability and its relation to enginesring

school success, does take into considoration the beneficent

factor of hizh school work.

1 cackett, R. L., "Report of Committee on Student
Selection”, Presented at the 49th Annual Meeting of the
feP. 7E,, Journal of Engineering zducsation, 1941 32 224-2056
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Utilizing a number of tests conducted on students
of enginecring at the University of Maine the attempt was
to find the coefficient of correlsation betwesn first year
gradas in enrineering and the prediction of test scores,

Amons the conclusions lisiei, in effect, is that
the predictive power of tests of mechunical abillty are
not very great, The authors saggests that saune evid:nes
of engineering aptitude is found in intelll:.jence tests,
scholastic aptitude, and gradas 1in certain high school
courses.l

lohert Millikan of the Californis Institute of
Technolory in an address to thoe Phl Beta Kappa Coclety
stated:

"Zor the first time in humsn history the people

of a nation enjoy the sdvantages of consdlerable

educastion since compulsory public schooling now

assures almost every young person a high school
educnt ion, The absence of facilities to steer
properly qualified youth into tradc and industry,
has resulted in numerous high school graduates
who are seriously deficient in capacities and
training requisite for success at institutions

of higher learning presenting themselves to the
college and universities for entrance,”

It was Milliken's plea that high schools and college

1 Brush, Edward l,, "N-ochanlical Ability as a ractor
in Engineering Aptitude", Journal of Applied Psychology
June 1941 25 300-311,




39

cooperate to secure a better selection of material for
higher education by a mutual recognition of their distinc-
tive problems. For only by cooperation can the secondary
schools discharre their responsibilities and the colleges
maintalin their scholarly campetence in research and
engineering,

The author implied that thc normal <roup in American
High Schools was a non-college proup, and that educators
realiged the central objectives of hirh school training
were citizenship and vocational adjustment and establish-
mant,

Valuable aprroaches for reorganization for college
needs were shown as follows:

1. Only after cainciling has been well done can
effective teaching fbllow,

2. Customary pattern of high school sub jects is
not the only route to maturity.

3., Vidr variations of secondary schooling exist
esmong the high school populations of various
states; standardization 1s needed,

4, Professional training of science teachers is
inadequate,

S5 Mathematics should be grouped into senior high
schools and open to those capable of college
work,

6. Nathematics should be integratsi with shop and
manufacturing plant techniques.
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7. The identificaiion of Lhe capable is a joint

responsibility of both high school and college.

In conclusion it was maintained that selection of
stud nts for e¢ngineering college should not be based sole-
ly on any one patiern of hich school subjects nor single
entrance axiam.nations, but demands continued observation
and reappralsal as the puplls are successively exposed
to differentiated treatment, sspecially in science and
mathematics,l

A portion of the firdings of B, R, Ullsvik in his
doctorats dissertation at the University of Wisconsin are
relative to this issue.

One of the purposes of the study was to davelop
equations Lo predict the scholastic success of freshmen
engineers in their principal subjocts, among th<m being
mathematics,

The result substantiat~: a previous swudy by de-
termining the relationship batwesn rank in high school
Zraduating class and subsequent scholastic success at the

University., The flndings presented the fact that the

1 Iindsay, F., B,, "Problems in tecondary Education
that “ffect Engineering Colleges”. Journal ol Enginearing
Education, Marcl) 1941 31 479-486,
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percentile eauations developed.,

Included in the thirty three measures considered
were:

l. Number of semester hours of high school science,

2, Grad-~ points in high school science,

3o Number of semester hours of high school math,

4, Grade points in high school tests,

5. Characteristics of hish school from which studant
graduated,

Utilizing many factors otlier thun those mentioned
above, Ullsvik derived five hundred and twentiy eight inter-
correlalions, all of which were subjJectad to the factor
analysis ol Professor L., l. Lhursione,

The [inal anaulysis, when considoring the prediction
of successes in freshmen en.inoering subjects for ths first
semester in a colleg« of engineerins, produced a coefficlent
of correslution of 40,7 betwean predictions and the grades
received., The subject matter inwlved included Engzglish,
chemistry and mathematics,

The relationship, however, betwsen the character-
istics of the hi;h school frow W:..ch ths student graduated
and the factors indentified did not seam clear,

The author commentel on ths fact that two of his

colleagues, C. R. Mannard and E. L, lhorndike used a com-
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bination of seven tests for osrediction purposes, of which

five were tests of mathematics.l

1942

To quot~ an excerpt from a 1942 committee report

from the United Ltates Offico of Education:
"In the first place, it is important in advis.ng
students to enroll in engineering or not to take
into consideration their interest and ability in
mathematics, science, drawing and making things",®
1944

The curricular revisions of secondary schools over
a pariod of years proved that the trend was toward train-
ing students to fit into democratic life and social culture
moro effectively. A, H, Blaisdell of Lhe Carnegic Institu-
te of Technology contonded that tha curricula wus based
upon the sup osition that the majority of high school

studants will never atterd college. rhe engineering schools

1 Tuurstone, L. I,, "A New ilotational Method of
Factor Analysis”, Psychological Bulletipn 1940 37 189-236

uoted from: Ullsvik, B. 1,, A Factor inalysis and
Prognosis of Scholastic Success of Freshmen Engineers Dur-
ing Their irst Semester at the University of “isconsin”,.

University of Visconsin Doctorate Djissertation 1941.

2 U.S5., Office of Education, "Report of the Commi-
ttee on Student Selection and Guidance”, School and Societ
June 27, 1942 55 T17,
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watched the trends with great misgivings, but nevertheless
felt that it was up to them to make the basic and vital
changes in their educational prograus so as to confarm to
the ability of th~ high school product,

For one thing, the ap lied science courses had to
be altered to conform to the German Lystem, wherocin labra-
tory work enjoyed mors lmportance than lecture, but second-
ary schools wust too canform in order far the gystem to be
effective,

Tiie concludins remarks concerned uore humanistic
social studies for engineering students, not only to make
them more sensitive to human values, but hecause they were
better pr epared for such work,l

A study connected witun ulie war and lts effect on
engineering education emphasiz-»s th2 point that we war
will bring sbout some necessary and jusilifi~d adjustments
in the eni inesring curriculsa,

To couniteract the influences of sdvanced scientific
inventions upon engireerins, it was considered good judgment

on the part of en-ineering educators Lhut increased attien-

1 Blaisd~ll, Allen H,, "Comwenlis on the Future of

Engineering iducation”, Journal of Engineering Education
November 194+« 3b 20i-211.



44
tion should be given to the basic sciences, humanistic, and

social studies, Some of ths advanced technical matter now
in the undargraduate curriculs shoild be tramsferred to
the graduatas level where the stud-mnts would be more prepared
to rigorously pursue the study.l

Such a trend, considered relative to this thesis,
would obviously conform more readlily to the present hich

school preparalion of the average stud nt,

194¢

A quotation from an article by 1.0, Stewart, of
the Engineering Departmemt of Iowa lLtate College refers
to the quesiion of just who should situly engineerirg and
lists th=» Jollowins as an indispensable 1individual
attribute:

"1bilily to do mathemuiics is au prime requisite,

A better than average ability Co learn this

subject as shown by héah acl.ool grudes or test
soores is essential,

1946

1 Crothers, H. M., " ar Pressures on the Curricula”,
Journal aof Enginearing Education, Oct, 1944 35 P, 81,

2 cStewart, I. 0., "Advice to Youns Men “ho feek

Careors in sngixmering Journal of g{lneerggg ‘‘"ducat ion
November 1346 36 “11-214
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A post war ap_roach to engineering educators was
advanced by Oscar &, Bray. It was wentioned in his study
that engineering educacvion in the past had larg~ly been
based upon high school scholastic background, but the fact
that sucha basis for selszction was not the entire ans.er
is demonstrated frequently by the careers of men wo
graduate b:lov the magic upper quarter of ihe class, Luch
qualities as imacination, moral courage, leadership, native
intelligence, and capacity for work, are of equal or great-
or importance than were abilitly to learn and should be
given full wsi:ht in a drncision to accept or reject an
applicant,l

COMMARY

Previous research rather d:finitely produced evi-
dence that a high dagreas of correlalion existel between
academic accomplishments in hig: schiool snd later success
in engineering college, The impllication, however, was
very clear thal no reaslly effective messure Lad been found

for predictinc success ir engineering college.

1 Bruy, Oscar {,, "Postwar Sraduate Engineer
Training”, Journal of Engineering Education, November
1946 36 Pl1-214,
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The two most successful measures appear to have been
(1) high achool record (2) achisvement tests prior to col-

lege admission,
An expression for greater cooperation, between Lhe

levels of ~ducation, also receiv.d eupliasis throughout the

previous studies,



Chuz’T'b'R III.
SECONDARY SChOOL OFr XRINGS olld ELROLLL ENTS

In 1936 the Uffice of Lducation of the United
3tutes uvepurtment of lnterior published sSulletin Lo. 6
entitled "Ufferings and Registrations in uigh School
Subjects 1935-34". Unfortunately thet publication was
the most recent information compiled on a nation wide
scile that tabuluted the numbers of students enrolled
in the secondury school curriculum. The Uffice present-
ed, specifically, the numbers tuking euch subject, by
state, throughout the nation, and indicated by discussion
the trends toward the various types of sub ject matter.

1933-54 wus more thun s decude removed from 1946,
however, und a questionnuire form (See uppendix ) was
mailed to the Uffice of the Stute Superintendent of
>chools for each and every stute within the cuntinentul
limits of the country for the purpose of obtuining more
recent stutistics as to secondary school curriculums in
mathemutics and the natursl sciences,

Though the results obtuined were of u different

nature thun the muteri.l in the bulletin, the information
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when combined with enrollment statistics from the bulle-
tin produced the recuired information for later compari-
sons. Iherefore, the 13938 Bulletin of the .ffice of
Education can be corsidered to be significant relative to
this thesis. The rertinent muterial in the bdbulletin will
be discussed prior to a report of the very recent find-
ings from the virious State .ublic School Superintendents.

ialgebra, geometry, trigonometry, and astronomy
were one of the essentials in the 1895 public school
curriculums. I(iec enrollment in algebru and geometiry, in-
cluiing advanced courses sihowed a rise in percentages up
until 1310, but since thut time, until 1334 st leust,
there wus u persistent decline. In fuact, the enrollments
in mathewutics ulone sliowed u umurked decline in percentages
.rrom 1928-1934.

rhysics und cheaistry, thou¢h apjpesring in the
curriculum at a much later date than either the classics
or wuthonutics, proved to be in greut contruct as to popu-
larity. <{Le percentage trend to physics pointed generally
downward; chemistry displayed u tendency to rise in en-
rollients for thirty years prior to the 1934 survey.

To quote the 1934 stutistics for enrollments in

mathematica und physical sciences.



~e 4Algebra
1. 30» or the schools offer elementary algebra
a. 220 of the pupils tuke 1t,
b. 7~ take more thun one unit
B, Geometry
l. 84, of the school offer gcometry
a. 15p» of the pupils take plane geometiry
b. Slightly over 2x take solid geometry

ve ‘irigonometry
l. 1.33p» of the students tuke trigonometry

J. ithysics
l. 6.27. of the students tuke physics

zo Chemistry ,
l. 7.56x of the pupils tuke chemistry.-

Finally, the uffice of Educution placed science us
fourth (inclusive of both social and natural sciences)
snd mathematics as sixth on a list of subjects tubulated
in decreusing order as to cur.iculum emphusis.

The questionnuire form sent to forty ei;ht state
capitals were returned in 31 instunces, & totsl of 64
per cent. OJome were answered in full, others rather
vaguely, and a few admitted that their respective office
did not have the required informetion avuilable,

Table ..o. 1 tabulates the questionnaire findings.

l. "Offerings and Registrations in Ligh School
Sudb jects 1936-34", Bulletin .o, 6 of the LUffice of
Educetion of the United Stutes Lepartment of linterjor,
1938.
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|
‘ Total
| econdary
tates - ohools
l._m.;nnnzsxng,__ﬁgd;_Ln_;gn&g*__l_
New Jersoy ; ‘8L |
New “exioco 140
New York 13,000 l
Morth Caroling 1,010 {
chio | 1,386 |
Oklahoma 849 i
"snneylvanies 1,210 i
couth dakots 708 !
l'ennsssee | oeh ;
Texas | 1,202
"Sah ! a8
Vermont ! 100
Virginie | 69
" ost Vl.ran.t.? e
87

"er Cent
Total Knmll% . chools not
ohools | Units Kath, |
202,600 L
4,410 70
760,00
140,000 o
431,046 —-
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21,082 | (48
12L ,000 o
50,000 80
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Consulting the tuble, it is obvious, that there are
varying degrees of efficiency, with respect to records,
throughout the meny stute depurtments of public instruction.
those syaces where part of the stutisticual information 1is
omitted ure exuuples of Stute Jepartment thout returned the
questionnaire with the admission that the subject infor-
mation was unavailabdle.

anlthouyl: 64 per cent of the total number of the
forms were returned, only 50 per cent of {he total were
filled out sufiiciently to be of use. 1he finul total,
wus however, a f.ir representative sumpling in thut it
represented states from every section of the country.

ihe validity of the results were definitely
questionable by two meusures (1) at leust 50 per cent of
the officials detulling the required inform:tion on the
questionnaire form indicated, by a footnote, that the
percentages were "upproximate”., (2) .. discrepancy was
noticed in one instance, tlie stute of ..assuchussetts, in
which the individusl returning the form stutcd thet all
of the scrools of.ered more thun two units of mathemuatics
and all of:ered physics. =a publication concerning high
school offerings publishcd by the "vommonweaultn" of

sassachussettis”, rowever, gauve co.crete statistics to the



effect that only 50 per cent of the schools offered over
two units of mathemutics, and 20 per cent did not offer
physics. It is8 possible thut similur errors were made on
ot.iers of the questionnaire forms.

~n existent anomuly, notably the orne of curriculum
offerings, can reaudily be seen in the table. For example,
the stute of liew York with 1300 schools =nd 750,000 pupils,
has organized and centrulized its schools so th:t the vast
ma jority of the pupils have an opportunity to prepare for
an engineering educution. By comparison note iew .lexico
with but 144 schools und 244,000 pupils. 1ln thut agrarian
western state over hulf the pupils had no ojportunity to
take courses necessury for entrance into an en¢ineering
school. «a similar comparison could be found between the
heuvily populuted eastern state of .enusylvunia, and the
western stutes of South vekota, ldiho and Uklshoma. In
fact a careful study of tlie table clearly siowed the super-
iority in courses (leadin; to engineering) of organization
in the public school curriculum th.ougliout the eastern and
iew ngland States over the western and southern stutes,
Fortunately the larger enrollments were in the eastern
states,

The results and the averages compiled from the
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questionnaire form for the naution as a whole are as follows:
(Using only those states wherein the information is complete).

50 ler cent of the states Represented

1. Totsl secondary schools 10,943
2. Dlotal enrollment in the secondary schools 2,789,877

3. average per cent not offering over two

units of mathemutiocs 34.4»
4. average per cent enrolled in schools not
offering over two units of lathematics 28.50
5. aAverage per cent not offering physics 3735
6. Average per cent not offering both
cher:istry and physics 42.9%
SULl.ARY

A8 & sum .ary it was significunt to note that over
one-third of the secondary schools of the Jnited States
did not offer over two units of mathemutics, nor physics
and chemistry, and whet 1s anore, less than 10 per cent of
the high school students in the Jnited Stutes enrolled in
those courses., JSuch a fact is not particularly noteworthy
by itself, but when correlated with engineering school
academic admission requirements the iaplications ap ear
self evident. Ihe following chapter will comjsre these
facts in relution to the requirements for admiscsion of a

representutive sampling of eng ineering schools.



ChaPTER IV.

THE E.GlNLERING COLLEGE'S REWWIRMNMENTS FUR
ADMISSION

In the two previous chapters the comparutive sub ject
watter was compiled and averaged, and the summarization of
this chapter will compare those results in graphic form to
the stutistics concerning engineering school admission
requirements,

in arder to determine the admission requirements
for the averuge college of engineering in the United Jtates,
a totul suupling of seventy five engineering schools were
selected as u criteria. lhese institutions were located
in practically every state, and one in Aluska; they in-
clude state colieges and universities, private institutions,
deno:.inatlonal institutions, schools of technology, and
military schools. Soth technical schools und liberal arts
schools were considered, the essentiul reqguirement being
un engineering degree course included in the curriculum,
in order to integrate their somexlat untitheitical pLiloso-
phies.

The purpose of determining an average set of exist-
ing admission recguirements for un engineering sclhool is to
compare those recuiresnent with the average acedemic accom-

plishments of the secondary school product, and to further



compure them witii tle generul offerings of the secoudary
school curriculum.

The uctuul requirevients for ud.ission to tne seventy-
five institutions selected as represertative were abstracted
fror the bulletins pubiished and distributed by the indi-
viduul schools. These bulletins were consulted at the
Pudblic iibrary of aouston, lexus, wiere they rewmaln on per-
manent file, and the ma jority of tiliem were recent editions.
~ few, in fact, were devoted to a future school yesr.

in view of the purposes of th:is study the specific
udmission requirements abstracted were those involving
secondary school credits in mathematics und the nuturel
sciences. ln uddition, whenever given, the information re-
garding entrence examinations, admissions with conditions,
end whether or not the conditions can be mu‘e up, was Ob-
tained. Nlany of the hulletins, however, were either in-
complete or generulized to a considerable extent concerning
various requirements, which resulted in incomplete informa-
tion for a number of tle institutions. ihe material con-
cerning entrance exeminution wus sup;lemented by letters
from the ve.ns of the un;ineering Schools in a number of
cases,

iln Tabic ..0o. 11, the ud:ission requirements for the



TABLE NO, Il
TABLE OF ENOINEZRING COLLEGE ADMISSION REQUIREMENTG

IN MATHRMATICS AND THE PHYSIC.L SCIENCES
76 SCHOOLS REPRESENTED

! ! Roqu:.rod|
No, of ' Entrance
. Do | Units ofPnits of |Units of |Admit Require |Exam. or
greos ath Physics | Chem, with Condition| Soreeniyy
i Neme of Institution ___|offered quired ' Required| Required Condition lMade up | Rxasm, .‘
X |
| 1¢ Alabama Polytechnic Institut
: Auburn, Alsbama 5 3 0 | 1) Yes Yeos Yes 1
2., California Institute of Teech, ! ! |
i Pasadena, California 6 4 1 S | No No Yeos
| 3. Antioch College |
| Yellow Springs, Ohio P03 2 | (o 0 g Yes No No
i !
| 4, Case Sohool of Applied Scien, | | !
! Cleveland, Ohio 6 | 3 1 1 | %o Yes Yeos
| 6, Columbla University ! ’
; New York, New York 7 ‘ 4 1l ] 1l ; Yeos Yes Yea :
i
! 6, Dartmough College | ?
Hanover, N, H, | AF.L ARBITRARY :
7. Duke University | |
[ Durhsm, North Carolins 3 3 o ! 0 I Yes No Yes |
8, Emory University ‘
I Emory, Oeorgia 1 0 (o} l (4] Yeos No Yeos ’
! 9, Rmory & Benry University ! !
; Emory, Virginia 1 2 0 o Yeos No Yes |
|10, Geo. Washington University ! !
‘ Washington, D, C. 4 4 IR ¢ ‘ 0 Yes ! No. 1. PBo
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TABLE NO, II CONTINUED

— g :
|
No, of
Engr. De Units of] Units of |Units of | ‘dmit Require
grees Hath Physics |Chem. with  [Comdition
Name of Institution Offered | Required| Required| Rlequired {Condition] Made up |
11, Georgla :chool of Tech, |
‘tlanta, Georgis 10 z 3 1l 0 Yes No
12, Haverford Col.ege |
Haverford, Pennsylvania 1 2% o o Yes Yes
13, Iowa State College |
Ames, Iowa 6 21 0 0 Yes No
14, Kansas State College :
Manhattan, Kansas 4 S o o | Yes Yeos
|
15, Lafayette Colilege i
Easton, Pennsylvania 7 4 1 1l No Yos
16. Lawrence Institute of Tech,
Detroit, Michigen 4 23 1 0 Yes Yes
17, Lehigh University
Bethlehem, Pennsylvania 6 3% 0 0 Yes No
|
18, Massachusetts Inst, € Tech, ! !
Boston, Mass, 7 4 1l 0 . No -
19, WMichigan College of Min. & ‘
Technology
Houghton, Michigan 4 3 1 ‘ o) Yeos No
i
20, Ho, chool of Mines & Meta,
Rolla, Missouri 6 3 1 0 Yes No
|

No

Yes

Yeos

No

No

Yes

Yeos

Yeos

Yes




TABLE NO. I1 CONTINURD
i uired
No, of mtrnnoq
Engr. De [Units of | Units of{ Units of Admit Require |Exam, or
greoes ath Physios | Chem, with onduionqporoonlnq
Neme of Institution Offered |Required | Required| Required (Conditior] Made Up Exem,
21, New York University
New York, Nrw York 7 3 1l (o)
22, Ohio State Universlty
Columbus, Chio 1 3 1 0 No Yeos Yeos
253, Oklahoma A & ¥ College i
Stillwater, Oklahomsa 10 2 0 o Yes Yeos Fo
24, Oregon State Colleje ‘
Corvallis, Oregon 7 2 0 0 Yes No Yeos
256, Polytechnic Inast, of Brook.
Brooklyn, New York 6 S b § o Yes
26, Pratt Institute
Brooklyn, Few York 3 3 o o Yeos No Yos
27. Princeton 'Iniversity
Princeton, N, J, 8 33 1 0 Yos Yos - No
28, Purdue University
Lafayette, Indlana 7 3 o 0 Yos Yos Yeos
29. Renesselser Polytechnic Ins,
froy, New York 4 3% 0 0 No Yes Yes
30, Rutgers University
New Brunswick, New Jersey 4 4 1l o Yes Yeos Yes
S
!




TABLE NO, II CONI1.'UED

' I Required
o, of Entrance
Engr. Dg Unit of | Unit of Units off Admit Require |Exam, or
grees | Math Phrsics | Chem, v.ith Condition$creening
Naue of Institution offered | Rqu;gggkﬁﬂgulzgd iequired [(Condiciorn Made up |Exam,
31, ‘outhern “ethodist Universitgy |
Jallas, l‘exss 3 3 0 0 Yos No Yes
32, r“outhwestern Iouisiana Ins.
Latayette, Loulsiana 4 i 2! 0 | o Yos Yes -———
38, - tanford University '
Palo Alto, California 4 3% 1l 1l No Yeos ———
34, Texas A & ' College
Collere tatlion, Te:as I 8 3 1l 0 z Yes Yes Yes
! !
35, Texus Tech, College |
TLubbock, Texas b 3 1 o Yeos Yes -
38, 1he Catholic Uni, of Amer, [
"ashington, D, C, 6 3 o 0 | Yes No Yes
!
37. The Carne«ie Inst, of Tleach,
Pittsburgh, Pennsylvania 7 S 1 1 Yes No Yes
38. The Rice Institute | | |
Houston, Texas 4 ! 4 1 ) U No No No
39, Tri-"tate College !
Angola, Indisna 8 ' 2} 1 1 Yes Yes No
40, Tufts College
Hedford, Mass, b 3 1 0 Yes No Yes
| |
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TABLE NO. IXI CONTINUED
i ! i ! i
equired
Yo, of ntrance
Ergr. De|Unit of |Unit of Unit of |Admit Requires Exsm, 0
grees Math Physics Chen, vith ondition croonxng
Name of Institution Offered |Required |Required | Required Conditiop Made up Exmm,
41, Tulane University
New Orleans, loulisiana 4 | 3 0 o Yos No Yes
|
42, University of Alsbama
University, Alabams 7 i3 o o Yeas Yos -
435, University of Mlaska !
Fairbanks, Alaska b 23 1 0 Yas Yas No
44, University of Arizona
Tusocon, Arizona E S 3 1 0 : No Yas Yes
45, University of Arkansas , '
Payetteville, Arkansas 4 2% o o Yos No Yes
46, University of Cincinnati !
Cincimnati, Ohio 6 23 0 0 No Yeos -—
47. University of Colorado |
Boulder, Colcrado e 3 1 0 Yes Yo Yes
48. University of Connecticut |
Storrs, Connecticut 3 3 1 o No
49, University o Delaware
Newark, Delaware 4 3 1 o No
50, University of Denver !
Denver, Colorado 4 3 1 1 | No
51, University of Florida F
Gainesville, Florida 6 Yeos No Yes



TABLE NO,

I1 CONIINUED

Name of Institution

b2,

56.

56,

67.

89.

6o.

6l.

miversity of Houston
Houston, Texas

iniversicy of I1daho
"oscow, ldaho

University of Iowa
Iowa City, Iovus

University of Kansas
Lawrence, Kansus

imiversity of ilaryland
College Parx,  ‘urylaend

niversity of !‘ississippl
University, lMisslssippil

University of «issouri
Columbia, lissouri

IIniversity of N~braskn
Jincoln, Nobruska

University of Notre Dame
“outh Bend, Indiana

University of Ohio
Athens, Ohio

(¢}

1 0
0 0
0 1
1 0
1 1
1 1
|
0 0

Yes

Yeos

Yes

Yeos

Yeos

Yes

Yos

Yes




TABLE NO. I1
| Required
No, of |Ent rance
Bngr. De | Unit of | Unit of |Unit of [Admat Require {Exam, or
grees itfath Physics !Chem., "ith Condition | Soreenin|
Name of Institution Offered | Required|{Required |Required Condition Made Up (E N
62, University of Oklahoua - [
'orman, Oklahowma 10 ! 3 1 0 es Yeos
|
63, University of Penn,
Philadelphia, Penn, 6 (2 o] 0 Yo Yos
!
84. University of :outh. Calif, |
los Angeles, Cal iIf, 6 33 1 1 Yos Yos
65, T'niversity of Texas
Austin, lexas 7 3 1 1 : Yes Yes
66, University of TfTulsa : I
fulsa, Okluhoma 1 23 o 0] Yos Yes
67. University of Utah
falt Lake City, Utah 7 3 1 0 No
68, 'niversity of Vermont |
Burlington, Vermwont 2 3 o o No
69, University of Virginia
Charlottesville, Va, 4 4 1 o Yes Yos
70. University of V.ashington |
feattle, “ashington 6 i 3 1 1 Y's Yes
71, University of Vyoming
Laramie, “'yoming 6 23 1 0 Yes No Yes
72. Venderbilt University }
Nashville, Tennessee 4 2% 0 0 Yes No Yes




TABLE NO, I1 CONTINUED

T3

4.

76.

—— Name of Institntion |

Virginia ililitary Inst,.
Jesington, Virginia

‘ayne University
Detroit, Michigun

Yale University
New Haven, Conn,

Units of]
Math

2 I 3

£ , T

& 3

Units of
Physics

Unit of

Admit
Vvith

Chem,

No

Yos

No

Requ ire
Condl tion]

Yeosa

Yes

Requir
Encr-n:ﬂ
Exsm, or

Ecreening|
 Exam,

No
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various englneering schools are listed, and the following

tabuluation details the totuls und averages derived thereof.,

TOToLS (Units refer to secondary schools units of
study presented for college admission)

l. Totsl requiring

a, .ore than two units of mathematics 66
b. Totwl requirin;: only two units of
mathematics 9
2. a., ITotal reqguiring physics ' 39
b. Totul not requirin, physics 36
5. a. lotal requiring both chewistry and
physics 13
b. Totul not requiring toth chemistry
and physics 62
4. a. Totul will adwit with oconditions 58
b. Totul thet will not ad..it with
conditions 17
€. a. Totul recuiring make-up 33
b. Ilotel not requiring make-up 42
6. a. Totsl offerin¢ entrance examinutions 32

b, Totul not offering entrarce exuminutions 43
PERCLENTAGES

l. Jser cent of engineering schools requiring
over two units of mathematics 88

2. ler cent of engineering schools requiring
one unit of physics 52

3. Per cent of engineering schools requiring
one unit of each physics and cheuaistry 17

4. FYer cent of engineerirg schools thut re-
fuse admittance with "conditions" 22.5

. rer cent of engineering schools requiring
"conditions” made-up 57
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6. seor cent of engineering schools offeri.g
entrance examination 42.6

The significunce of the percentuges cun dbest be
illustrated graphicelly in a cdmparieon with the informa-
tion regeardiing secundary school enrollments and curriculum
offerings as compiled in the two previous chapters.

The graphs (Figs. 1, 2 & 3) indicate severcl note-
worthy considerations:

l. That although 88 per cent of the engineering
volleges required over two units of high school mathematics
for admission only 65 per cent of the high schools offefed
over two units, end only 7 per cent of the students enroll-
ed for wore thun two units.

2. That 52 per cent of the engineering colleges re-
quired one unit of high school physics for admission, how-
ever, 63 per cent of the secondary schools offered physics
in tihe curriculum, yet only 6.27 per cent of the students
enrolled in the course.

3. T1hat S7 per cent of the secondary schools offer
both chemistry and physics, but only 17 per cent of the

engineering schools req.ire both.



—— i3I Le . Su. I

‘his figure show: the psr cent of the nution's enzineerin: colleges
reuirin ore than tvo units of secur.iry scl:00l wmathimiatics for adi.ssion
as comparel Lo Llie per cont of the nution's sec.ndary uchools olfierir - over
tro unit:z of mutheuatics and the par ¢ant of vhw nation's saecondury schwol
pupils taking over (w0 w ite of wathemacics.

1., Engineerinp co'leges
rexairins over Lwo r ;
units of math for
—  sdmission
?. ' eoondary schools

-

offering over Lwo
units of math - . T

eccn lary achoo '
stuilrots Lakirng
over two units of
math,

L9



PIGURE NO, II

This figure show the per cent of the nation'’s engineering ocolleges
requiring one unit of secondary school physics for admission as compared
to the per cent of the nation's secondary schools of fering one unit: of
physics and the per cent of the nation's secondury school pupils taking
physics,

l. Engineering ocolleges !
\ requiring one unit :
of physics for

n

2, tecondary schools l
offering one unit -
of physics

S, Cecondary school '
students taking one |

A A A A




Jide figure sl.ows Lho per cent of Lhe nationts ern"ineeriry colleges
reulrin- ore unit of seconxd.ry s«c..00. GLemdstry and one unii ol puysios
for rdui:slon eas compared Lo tie ;@r copL cf L} - n.tion?: s~cordary schools
offerin- one unit of cheuldsiry und one unit of phyrsics and v per €L
of i(l@ nulion's avoondar, sehwol pupiles L ikirg cheulsery -nl phsados,

1.

‘nginserir.” collayos
reulrin- one unitl

each of ohaezisiry nnd
physios for udiiseion

P

seordary ucrooclr of-
ferin~ o8 1nit & ..
of chenlistry ani
physics

ra

 soONndary sci.00.
students takin~ ora
unit eac:. of chemisgir;

— 77 7 74 7 I
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SUMMLRY

The comparisons of this chapter between engineering
school reyuiremcnts, secondary school curriculums, and
student enrollments in relation to secondary school mathe-
matics und nuturel sciences, were evidence pointing to a
luck of coordinution betwecn Ligh schools and -ngineering
colleges.

ahere student enrollment wus concerned the fact
that ougineerin: attracts a relutively small number of the
totul high scl.ool students is s fuctor thut possibly ac-
counted for the suull enroll-ents 1n mathematics and the
physical sciences. «liether any of the majority, that did
not take chewistry, physics, or over two units of high
scliool mathemutics, later applied for admission to engineer-

1.¢ schools will be discussed in the following chapter.



CHAPTER V.

THE ZNGINE:ZRI..G LDUCALURS STulla.ENTS
aND SUGGEUSTIONS

In order to ascertein, as mnearly as possible, (1)
the approximate relationsiLip of total college enrollments
to engineering college enrollments (2) the relationship
us to academic success between students entering with
conditions in muthemutics und the physical sciences, und
those that met the existin; reqguirements and (3) to ob-
tuiln some concensus of ouinion regurding means to decrease
the high percentuge of fulilures 1in enigineering schools, a
questionnuire form (See ap,endix B) was mailed to the deans
of the school of engineering of each of the seventy-five
colleges used as a representative sampling in the previous
chapter,

absolute, conerete, informution and statistics was
neither the purpose nor the result by the utilization of
such a questionnaire but rather the accumulation of a
sumpling of trends, opinions, and suggestions relative to
enyineering education. Such information was received
from vurious types of institutions of higher learni.g all
over the United Ctates, and not only represented the pre-
vuiling policies and conditions et each institution, but

set {orth remedial sug,estions by leading professional
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educators in the encineering field.

The reactions to the questionnaire form were sur-
pr ising indesd, for 61 prr cent of the desns replied al-
most immeilately, and with some d-grees of enthusiasm,
¥any, in fact, enclos~1 personal letters on the subject;
of which about one third were constructive, and the other
two thirds somewhat vehemenent and critioal in regard to
the high school standards of efficiency. 4in view of the
infinite variety of requirements, standards, and policies,
smong the many different institutions at least fifty per
cent of the questionnaire forms werd not filled out in
full, in fact a number substituted a lettar for tne form.
Sufficient information was obtained, however, to form the
desired overall picture,

Por the findings of the questionnaire forms refer
to Table No, 1II.

The totals of the information received on ths
questionnaire forms were as foll:.ws, (Received from 46
institutions),

1. Total studont enrollment 329,146
2., Total student enrollment in englinesering 73,100

3., Of the 29 per cent ansverlns as to what
per cent of tha angineering students were



TABLE

RO,

I11

QURSTIONNAIRE REPLIES FROM THE
ENGINEERING COLLEGES

(Consult Appendix B for questionnaire

information pertaining to numbers in columns)

|

|

_Institution N - s |4 & 6 7 a 9
California Institute l-¢
of 2 - a
Technology 800 800 ! O 0 = - | Inorease 3 - b Col,
Case School
of l-bd
Applied Science 1287 1287 0 0 we -— Inorease | 2 - a Both
Columbia Remain
University - - - -— - 3ame - H.S.
Dartmouth Slightly | l-0e0
College 2,800 120 O | == |Hanli- Inomnin 2 - a
Capped -— Same 3 -2 Both
|
Bmsory and Henry Slightlly l-a
University Handi - Below Remain 2-D0
479 125 |10 | 10 Capped Average Same St Both
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3 -D Both
University l-0Dd
of 20
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University of Greatly | Below l=D
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University of Remain
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admitted with "conditions" the ex-
tremes were from .5» to 90x. The
average percentuage tuking engineer-~
ing with high school deficiencies wus

Of the 23 per cent answering as to what
per cenl of the failures in engineer-

ing school can be attributed to defi-
ciencies 1n secondary schools the ex-
tremes were from 5» to 50». 7The average
percentuge of fuilures due to high school
deficiencies wus

(Note on Tuble 11l Column 3 und 4 the

lack of uniformity among the institu-

tions as to the number of failures due
to lack of high school preparation)

As to the effects of Ligh school defi-
ciencies in mathematics und the physicsl
sciences upon pro¢ress in engi.ueering
school, of the 33-1/3 per cent of thc
deans reportin, llie results were us
follows:

A, lormully

B. Slightly handicap;ed

C. Greatly retarded

i8 to the relutionship between
academic success in engineering school
and high school deficiencies in math-
ematics and science, 32 per cent re-
porting; the students admitted with
"conditions™ receive grudes that are:

~, .:bOVve averuge

B. Average

C. DBelow aiverage

As to the future for ac:demic admission
recuirements for enyineering schools, of
the 49 per cent that expressed an opinion
the percentages were as follows:

Recuirements will .. Increase
B. Aemain Same
C. Decrease

25.5

20.6

16,

360

375
63x

78
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8. 1The suggestions represented in tlie
questionnaire form as being the most
beneficlial to the provlem were as
follows:

~. JImproved guidance in high schools.

3. Jlncreusing the mathemutic requirement for & high
school diploma

C. Lowering adumission requirements for en.ineering
schools.

v. zstablishment of a pre-engineering high school
progran,

¥. Utilization of the five yeur college engineering
program modified to absord the secondary school
udmissions.,

F, 4 screeni.g proces:s, bascd on aptitude tests,
;rior to uduission to the school of en. ineering.

U. 1Le results based upon the opinions of the en; ineer-
ing school deuns appeur below.

(42 replies to the question)

Per cent fuvored a. Improved guidance 52
for lst place b. Increasing math req. 8
¢c. 4Lowering aduission req. 0

d. Yre-engr. program o2

e. Five yeur progranm 5

f. Jcreening process 13

(3¢ replies)

Per cent favored a. li.proved guildunce 29
for 2nd place b. Increusing math req. 25
c. Lowering admission rey. 0

d. Vre-engr. program 17.

e. rive year programc 8

f. Screening process 21

(28 replies)

Per cent favored a. lImproved guidunce 08
for 3rd place b. lncrecsiiig muth req. 19



c. «~owering aduission req. 0
d. lre-engr. progrum o8
e, IFive year progrun 10
f. Joree:nl:s process 55

From the tabulation of the results it wus obvious tnet (a)
was overwhelmingly favored, with (b) &8 second-best and (f)
as third, Thus remedial me.sures endorsed by engineering
school educators in decreasing order of their 1iluaportance
were:

(1) lmproved ¢uidunce in high schools

(2) Increasing of the wuthematics recuirements for a
high school diploma

(3) 4 screeniry process, based upon aptitude tests,
prior to aduission to the school of engineering.

9. a8 to ueteruining the responsibility for this probdblem,
the opinion of the engineering college deans were as
follows: (41 raplies?

a. College 07
b. Jecondary s hools 14
c. Both 79

10. 48 to departmental sectionalization of classes on a
basis of placement tests, thot informuation wus ob-
tained ut the request of the Lirector of the CTchool
ot 2ngineering at the University of liouston 1346-47,
for his personal file in connection with the re-
sponsibilities of his ofiice. It had no particular
connection with this study, howevir, it wcs {ound
that 38 per cent of the engineeiring schools section-
alize classes,

1l. In regard to sug.estions for obtalning a higher per-
centage of successful candidates in engineering school
without lowcring the standards for ad:.ission, the op-
inions, suggestions, criticisms and uccusutions, were
plentiful. 1he letters and gquotu.ions, however, were
in a measure the personul opinions of the vurious
educators, and to preserve the inte;rity of the insti-
tution wlhich thecy represented boti, the numwme of the
writer and the institution wiust be withheld.
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The following quotutlions ure excerpts from the let-
ters und notes received from the vua_.ious engineering
school deuns as supplewents to the questionnaire foru.,
vnly u few uf the most pointed und i.teresting por-
tions of 80 .e of the letters are represented und they
will be referred to by a "cuse nuuber”.

Case .0, 1. ".e have increused our enirunce mathewatics
reyuirements to include trigonometry, so the
student ..ust present 1} years of algebra -

l yeur plane geometry - g yeur each of solid
geome try and trigonometry. (ne year each of
physics and chamistry is also required. se
fi:4 that if no exceptions sre made in these
muathematics and science requirements, and
with the selection we have to make because
of tue nuw.ber of applicunts, thut the men

as a whole cdo exce;tionally well, [irere

are fuilures, of course, but as u group the
sections muke u very exccllent showing."

Case no. 2 "Use five year progrem w.ich hus o, eruted
vory cutisfactorily ot for 75 years.,"

Case 0. J "Some method must be devised whereby students
who wish to enter engineering may be brought
to a com.on acceptavle level of achieveunent,

l think thut some kind of u pre-en:ineering
year, plus, pos:ibly, some kind of an apti-
tude und literest test would be very helpful.”

Case .. 4 "ivow th.t 80,0 of our hLi:h school students
are not interested in college, the remuining
20, who wunt to go to college huve tecome
very much "the forgotten pupils”. vur hkigh
schools ure no longer providing un education
for their tulentcd students who are able and
anxious to sub ject incisclves to the severe
discipline ol Lonest to goodness i:tellec-
tual effort. uilgh school courses huve been
diluted to sutisfy the purents of the me-~
dian high school pupil. Accordingly a very
neavy bur en rests on our high schools to
introduce reul colle., e preparutory work in
the hi_h school. .:ny preparstory schools
in order to survive are taking i:dividucls



who ure not able to io even the work of &
mediocre Ligh school. 4 few preparutory
schools are providing u« Lhorough education
for truly able college preparatory pupils.

If the public high schools ure no longer
going to be willin., ut tux payers' expense,
to provide adeqguate ;.repuration for college
work, then purents are going to have to
provide tict truining eleewliere. LTie college
i8 not the place for this truining. Verhaps
parents who wish to send iheir sons und
daughters to college will again have to resort
to the privuate academy. It is not the re-
sponsibility of the college to ¢ive prepara-
tory school vork.

i sugiest thut even ilhou i you muy not be

able to ilmpose un udeguatle screening process

at lie polut of wudi.ission at tilc ilie, at
leust yo. could require certuin excuinations
and tests to be taken by fresi..en immediately
after their arr-ival in the university and in

u few ycars' time you would develop correla-
tions between the results of such tests and
succeste in the first yeer in the college of
eniinecring. liaving demonstruted that you

had an adequate "testing” prograuw for dis-
covering wno would succeed, it wi ., ht be pos-
sible tu start seloction students for aduission
on the basis of such a tests., The ruising of
entrance reqyuirements in uality would need

to be done grudually, if a political situation
exists., It for example L0,. of the students of
the college of eng ineeriny are showing them-
selves to be unsuccessful in thelr first year,
then the lower 204 of the 50x could be screeded
out so thut 60, would be successful und 40, only
would be fuilures. 4 few yesrs luter the ;er-
centage could .e reduced to J30,. and so on to
the point w.ere the precentu:e of fail wes was
consiered to ve¢ & recionucle fi.ure within

the realms of human ability to select and pre-
dict in advence."

Case No. 5 "Utrict adherence to adilissions requirements
in English, mathewuutics and physics and per-
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o nul interview of every upplicant with re-
presentutive of adwissions ofiice.”

Case iio, 6 "Get betlter cooperation from high schools in
meeting their obligautions towcrds pre-
engineering stusents.”

Case 0., 7 "Tiis 18 a tough problew. iendencies of mo=-
dern education are more and wore awuy from
the o0ld fundam: ntuls of “reading, writing,
und urithmetic". .e must appreciate however
th.{ tuc percentagc of Ligh school gr.cductes
teking up engineering is ru.her :mall. rer-
sonully, 1 feel thit one yeur of high school
algebru and one year of plune geometry slould
be the minimum muthematlics recuirements for
6ll L.gh s -hool gruduates. .e pet some (and
frou. large city schools, too) without even
the al_ebra, let alone the plane goeometry.”

Case lio. 8 "Procedure ut this insiitution reasonubly
satisfuctory. 1l. -tudents must .eet en-
trance requirements of 1} yeurs algebra und
one yeur geometry, otherwise they must eurn
such credit before adzission to engineering
scliool. 2. Hegardless of high school re-
cord a placewent exa.inution in math is re-
guired. iow rurking students sre required to
take review or refresher mutii durin, which
tize they arec in the lower division of the
Lolleie und not In the sSchool of ungr. as
soon s muth deflilencies wure completed and
if u sutisfuctory G.s.... has been earned,
the students .uy transfer into engr. our
ef . orts to influence secondary scliools und
provide guldance huve bce: unsuccessful."”

Case ivo. 9 "__ hus made it a policy for muny years not to
admit people with conditio .s. This jpractice
wus mude more rigld during tlie pust two years.
In cliecking with our uirectur of adu:issions
l rinl thet out of wore thin 2,000 freshmen,
not one was ad.itted with a .orndition. Fur-
theruore, 8 out 7/8 of those usdi.itted ure in
the upper t.ira of their secondury school
gruduuting cluss. Thus, the problem you have
mentione . does not effect us very seriously.”



&4

Case lo. 10 "In addition to the usuul criteria, especlally
class stunding, .e use tesis to determine
the a; titude and achleverent of ap licants,
iefresher courses providing for u review of
ma thematics and the sciencecs huve been ex-
tromely useful. ‘the fuct thatl we huve prac-
ticully no attrition is lJue, in considerable
part, to lhe background w' ich students obtain
in tl.ese courses.”

Case ..0, 11 “srroper vocutionel ani educstionul guidance
in high schools. iauny students entering
en¢ineering schools do not understand thut
success re uires high uj;titude 1n mathemutics,”

Case (.0. 12 "lhe unswer to 8 is based on my 1dea of the
ide..l situction. liowever, 1 ioubt whether
the Lig¢gh schcols cun be influenced to any ex-
ten’ «ro less tnun halfl thelr grudustes go on
to college. 1 think the practical solution
is u screcniig process prior to ad..iscion to
the school of engineerin_ . ‘‘he difficulty
with tihis solution, us I sce 1it, lies in
the developmuent of a reliable screen, 1 huve
knoewn enough higchly successful engcineers who
are not particulury good in mathemutics to
feel thet thuet is not the sole criterion,
although it is becomin; increasingly importunt.”

Case .o, 15 "Zxclude lower half of uigh school gra.iuating
class,.”

Case ..0. 14 ".t ____, we huve un uacule adi.ilscion problem
us do ull otllier en,ineering colleges through-
out the country at this time. For .he 200
places available in the 1946 full semester
in the college of engineerin, and science
un.er the limited enrollmcnt system, we made
selec.ions a.. iy woi'e thun 7,000 ap:licant,
In so loirg, we used the resultis of place-
wm nt tests, letters of recomi.endation, and
prepurutory school records as tie busis
for selection.”

-ase 0. 15 "ln .y o inion &8 (a) (lmproved (uidance in
high school) is the most needed of all the



Case .0,

16

improvements suggested. In 32 years of
teachiing experience, deuling .ith students
entering colleges of engineering from the
various secondary schools, 1 am convinced
thet there is practicully no effective
guidunce functioning in the secondary schoois,
since uny effort on the purt of colleges of
englineering either to udvise or to suggest
plans would be intlerpreted by secondary
sclhool principals anc superintendents us
unwarranted interierence by ihe institutions
of higuer educution. 1t is a crying shume
thut tle graluates of i.i;h schools are
turned loose with neither truining nor
advice Lo quulify the:. either for their
li{e work or for entrunce to colle:es for
technic:1l and professionul truinirng.

Jnder 1itew 1ll, (reguest for suggestions)
all high school stulents vwio signify thelir
intentilion to enter pre-professionul or tech=-
nicul scl.ools sloull be rewuired to in-
clude in their fourth year work onc unit
of wnglish oom,osiiion, one unit of re-
view mathemutics, principally a.ithmetic
and ulgedbra, wnd one unit ol physics.,
ouih 8 requirement cannol _rove a handlcup
to thL.se who Jo .ot enter colleie, und would
materialiy Jecreuse the wastauge among those
Ww..0 dOO "

"#e are faced with the suwe situciion you
arc. e huve 474 fresimen anl! we huve a very
high percentage of fullures in mathematics
a8 well as otlher freshuun :ork. .any of
these fresiimen siouiu nov be 1n college at
all. «#e glve three tes.s, uni stulents who
are in the {ourtl. or fifth gu.ntiles sel-
dom remain in college. .il.cy eli..er with-
dri.w or ure drop,ed. i doubdbt il we gruduate
vore then 150 of those entering us fresh..en.
vur reg.ireuent for entrunce sl.ould be
increusel; better, we slould L.uve a different
standard ti..n one and one-half units of
alpebra. il weuns u.tlhing becuuse the
hish scliools todiy do not require real study.
It would Le much better to kesp students
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Cuse .io.

Case 0,
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out of engineering than fuil them out. There
seems to be no other wuy to convince them
that they should not take engineering except
to fulil them and drop them out. Aall air
corps men w:.nt Mechanicul Engineering or
ieronauticu:l sZngineering. ot 504 of either
have uny business 1in englineering.

I recommend to mathematics teachers tha
tl.ey nake mutiiematics courses stiff for
engineers and fail them early in the course.
Ihere 18 less dissapjointment if they ure
failed early.”

"+e need better guidance, to be sure, but

is there any Lope to getting ittr as long

as we let professional educators lay down the
luw that mathematics has no value in educa-
tion, there is only one thing we cuzn do:

luxe the students where we find them and

do the best we can for them."

"In ny opinion the student's progress or
lack of it is not beceuse of the fact he
cntered with insufficient high school
nathematics, but rather because he does not
have the aptitude for engineering. Many of
those wio came witl insufficient entrance
preparation in mathemutics become some of
the best stulents.

1, therelore, feel thut you cennot say
cutegoricelly thst lack of training in
mathematics in high school is or 1s not
the reason for feailure."

"The ____ has had eight years ex;erience with
.he use ot placement or preregistration tests
in the general academic field in mathematics,
knglish, physics and chemitry. 48 a result
of this experience it h.s been possible to
sepgregute students with defeotive preparation
and sturt their educ:itionul program at
different levels., For example, there are
thiree levels st which a student may start the
study of mathematics in the engineering
college. If a student starts at the lowest
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levcl he receives no academic credit toward

u degree. Il1f he sturts ut the second level
he receives partial credit. If he sturts at
the high level he receives full credit. The
experience at tihe University of ___ indicates
that tiese placemcnt test in mathematics are
more valid evidence of prepuration than the
number of points earned in high school. Some
very excellent students in mathematics are
obliged to start ut the low level because of
not having had tihe opportunity of studying
mathematics at that level during their

high school career. a4 student wio has the
maximum high school points und then scores
low in the preregistrution tests is a very
poor risk."”

Cese ..0. 20 "cereful screening of candiduates ap,eurs to
be thie most practical solution. Formution of
speclul pre-engineering groups in high school
appears to be a promising solution, also."

Cuse Lo, 21 ".t this Jniversity the vast ma jority of our
en¢gdneering students had better thun avera;e
high sclicol records beceause of stiffened en-
.rance requirements. .cilntuining stiff en-
trance requirements will be a preat help to
you, 1l'm sure. Information of this kind gets
around and is soon reflected in the attitude
of the high schools."”

Cuse lo. 22 "The college courses in math, che:;.istry, and
physics, ere used st the present time to
screen tie beginning engineering students.
+hile this is an efficient screemning process,
it adds to the load in the service courses
for the engineeriig college, and it would
be better if much of this screening could be
done as suggested in parsgraplh 8 (f)." (screen-
ir.g bused on aptitude teats.?

Case ho. 23 "It is an old question - fiot improved by fads
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and fancies of "professional” educationists
which tend to place more emphasis upon the
techniques of pedagogy then upon sound
mastery of tue subject matter being taught.”

Case ..0. 24 "1 believe that higher institutions should
forsee thut swing to applied courses in
high school, and should encourage it; thut
they should rind out just what items of
mathematics and science usre essential in
the pursuit of college courses and find
ways of supplying the needed trauining in
those items to prorising stu'ents whose
schooling has not included it. I believe
that 8ix or eight hours of college algebra
and analyticul geometry, and a similur
anount of college physics, following the
applied courses of the high school, would
take care of it."

Case o, 20 "To obt:in a higher percentage ol sucoccssful
candidates in colleges of enygineering, take
only those who can meet adequutc requirements
for success in college. I[iis weans temporarily
at le:st, a reduction in the numbcr of engineer-
ing students in any ¢iven college of engineer-
ing where 1t hus been easy to got in hvt
hurd to stuy. shether such a stiffening of
of requirements is politically feasible or
not in stute snd municipal colleges and
universities, 1 do not know. The University
of disconsin undertook to meet the political
situation by creating a "General College” to
which they admit those high school graduates
who:m they feel to be below tnc necessary
requirements for success in one of the
regular high standard divisions of the insti-
tutions. Their constituents have mot yet, 1
believe, taken to writing to state legisla-
tors protesting admissio: to the General
¢ llege es over against zdmission to a
regular high standard division of the Jniver-
sity."
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SUMM..RY 8

The conseguential features of tue quesilionnaire
findings concerned the fect that ncarly a quarter of col-
lege enrollments were in englineerin;, and that of those
enrolled in en¢ineering exactly one quurter of them were
admitted with "conditions" in mathemutices and the physical
sciences., It wis further found thet approximately 20 per
cent of the failures in engineering schools were listed
as due to lack ol hi¢h school preparstion in the same subd-
Jects.

Students aduitted with conditions progressec "slight-
ly handicapped™" and received grades below the average.

1t wus the opinion of €2 er cent of tlLe engineer-
ing college deuns thut admission reauirements for engineer-
ing schools would increase in the futurc, and 79 per cent
of the dcans expressed the opinion that 1t wus the joint
responsibility of the secondary school and college to make
ad justments to meet the situation.

Furthermore, it w s the professional decision of
the en_ineering educutors th .t the three most effective
means for dbtuining « higher percentage of successful
candidates in engineerin: school, without lowering the
standards for admission, were (1) Improved guidance for

high school students; (2) Raising the muathematics
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reguirements for a high scliool diploma; und (3) ~ screen-
ing process, based upon aptitude tests, prior to udmission
to a school of engineering.

Letters and subscripts received in connection with
the questionnaire form from the v rious engineering prro=-
fessors, though somewhst subjective wnd heterogeneous,
genersally expressed several sertiments in common. They
berated sscondsry school staniards of instruction, they
complained of the lack of effective counseling and
guidonce in the Li h schools, they expressed the desire
for coordination between hich schools and colleges, and
they felt that examinstions as a screen process, coupled
with inflexible «d.ission reuirements relative to high

school achieverents, would be the 1deul srrangement.
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Since 1900 engineering educators hauve been con-
cerned over the appalling per cent of fuilures in engineer-
ing schools, and studies of the situaution since that
time produced evidence that approximately 60 per cent of
entering freshmen in engineering fuil to graduate. The
researchers came to further conclusions us to causstions
and basis for measures to cecreuse the rute of fuilure
by displayin; records thut establisled ¢ definite correla-~
tion between success in engineering sci.ool <nd previous
seconcary school academic achie verents.

although they professed 1o no medium, turough which
a prognosis of success in engineering school could be mude,
had been empiricaully deteruined, the gerneral opinions, as
well us statisticul proof, displayed severul measures es
foairly successful, Juch wus:

l. 4scademic secondary school &ac:..ievement.

2. 4achievenent tests prior to college admission.

Jds Ligh school preparution 11 such sub jects as

mathematics, physics, chemistry, und wunual
training.

4. irersonal interviews.
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There was some discrepancy in the results of the
studies; in fact, the coefficient of correlation between
success in engineering school and high school preparation
ranged everywhere from O to 40,84, The educators were in
confarmity in a general plea for greater cooperation between
secondary schoo' s and colleges,

The humanitarian philosophy of education, with the
emphasis on a more general pogram, was studied by several
in relation to the problem; and particularly the post war
suthors (%orld "ar 11) stressed individual characteristics
as a peferable measure over both apt itude test scares
and secondary school records as a basis far admission to
engineering college.

This study, euploying the United Ltates Department
of Interior Bulletin No, 6 and a questionnaire form (See
Appendix A) sent to the directors of public instruction
of each of the forty-eight states, disclosed that over
one third of the secondary schools in the Bnited States
do not offer over two units of mathematics in the cur-
ricula, 'The same was true with respect to chemistry and
physice, and the truly unfortunate aspect of the situa-
tion involved stactistics proving that lass than 10 per

cent of the high school students wers enrolling in such
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courses,

It was found that 88 per cent of the collages re-
guire a student to have over two units of high school
mathematics, b2 per cent require one unit of secondary
school physics, and 17 per cent require a unit each of
secondary school physics and chemistry, for admission,

In addition, 22,4 per cent of the engineering schools re-
fuse to admit students with "conditions” (less than

three units of mathematics and usually one unit of physics),
and 42,6 per cent require a stud:nt to pass an entrance
examination in those subjects prior to admission., Also,

t7 per cent require that conditions be made up before a
studeont can receive full standing in the school of engineer-
ing. The facts oconcerning admission requirements when
compered to the statisilics covering high school curricula
offerings and student enrollment directed attention to

an anomaly between stud-nt preparation and ongineering
college requirements for aduw.ission.

“hereas 88 per cent of the co.leges required over
two units of secondary school education, only 7 per cent
of the high school stud nts vere so prepared; and, but 54
per cent of th: secondary schoo's of the United _tates

offer facilities for such pepuration. #lthough 6L pnr cent
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of the nations enginearing schools require one unit of
hich school physics for admission only 6,27 per cent of
the siLudents took the courss, 63 per cent of the second-
ary eschools, however, 4id offer Lhe course, 1In the case
of both physics snd chmuistry, only 17 psr cent of the
en~inxerinrgs collages reqiired u unit of each froa sacond-
ary scl.ools and L7 per cmt of tle hirli tchools included
both &in th~» curricula, Data proving what percentazs of
the hi~h school stud nts teake boih coursss wore unavaile
able, hovover, on a basis of cnrollment in physics and
mathematics 1t would be safe to estimate that lecss than
¢ per cenl enroll in bdoth of the physical scinnce courses,

Consid~ring that the priuary purpose of the high
schoocl is not to train young peopls sps cificully for
college entranc~ guch facts mnd figiures would not be
significent, except thut further invastigation brought
adlitional relavent information to light,

The quentionnaire form sont to the deans of seventy-
five enaineerin; colleges reveuled components related to
the pr evious research in that it producnd evidence to the
effect thit the previously discussed discropancy bntwren
hirsh schiool praparation and engineering school requiremonts

was of cunsidarabla importanca,



For one thing, of 329,146 college students dis-
tributed all over the nation in the fsll of 1946, ex-
actly 27 per cent were enroiled in an engineering
course, Vhat is even more significant involves the per-
centage which were admitted with "conditions" in mathe-
matics and thn physical scliences - 25,2 per cent as en
overall nationwide averape, In one institution 80 per
cent of the students had been adamitted with sach "condi-
tions”". The angineering deans, again as an averaje,
astimated that ovar 2V per cent of the fallures in
engineering school could be attributed to the lack of
high school training in those sume subjects, and, due to
the large number of veterans taking up enginesring, many
applicants wero being turned away because of their in-
abllity to pass stiffened entrance exawinations, At
Carnerie Institute of Technology, for example, as previous-
ly reported, of 7,000 applicants, only 200 were accepted
for matriculation. Strict adherencoe to adulssion re-
quirement received much emphasis as a result.

The concensus of opinion of the enginesering educa-
tors, in relation to the problem, was that students ad-
m-tted with conditions progressed under s slight handi-

cap, and as a whole, received grades that were below Lhe
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average,

They felt that thn problem was the rasponsibility
of both th~ hich school and college administrations, but
thair condamnation of the quality of sacondary school
inatruction vw1e aluostl unanimous us well as derisive,

The recomuendations for obtainins a highor par-
centagae of succnssful cnandidates for engineerinz schools
are listel in ordn~r of their decrassing nopularity,

1. Improved m~ldance in high schools

?. Increasins the mathematics raacuirements for a
high school diploma,

e« A screoning process, based on aptitude tests,
prior to adission to enrineerin; school.

Thev avreed the problem was of imreiiate iupor-
tance, and expressed th~ oprinion that, in the future,
adnisalion requiremants for ~nrsinnering schools would bae-

come evan more rigid and exacting,
BRe CONCLUGIONS

The natlional aconomy, such as it 1s, indirectly
dictates the educational pollcies of the nation to the
extant that s»condary schools fnnnction as an entity, and
thourh many offer what i1s known as a college praparatory

coarse, their mrimnry responsibility is to educate the
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average pupil to go out into society endowad with de-
wocratic principles and to become an sconomic and cul-
tural asset to his, or her, community, Under sueh con-
dicions it would be highly illogical to even attempt to
advise that the high school curriculun be modified to
correspond to the futurs on an occasional engineering
studant,

The conclusions based upon the study are as
follows:

l., The fact that 86 per cent of the schools of
sngineering in the United States required over two units
of s~»condary school mathrmatics for admission in c an-
parison to the fect that only 7 per cent of the high
school studants take the advanced mathematics courses,
coupled with e similar situacion with regard to the
physical sciences, was indicative of the existence of
a serioue discrepany between Lhe general admission re-
quirements in engineering schools and the enrollment in
mathematics and natural sciences in high school. This
is particularly noteworthy in the light of the fact
that 22 per cent of co_lsage students at present are en-
rolling in engineering,

2. The fuct that ZU per cent of thoso enrolled
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in enginsering schools are "conditionei" in mathematics
ard Lhe physical science points to a lack of any effec-
tive counseling 1in the public schools, Considering the
very small percentage of h:gh school students that en-
ter engineering, and'with 7 per cent of the high school
students taking advanced mathematics and 6 per cent tak-
ing physics, such psrcentages would amply furnish engineer-
ing schools with qualifiad applicants if cooperation ex-
isted between the two educational laevels, Cooperation
to assure that those individuals enrolled in such courses
were the same individuals to later enter engineering
college,

In this connection it was th~ opinion of many of
the engineering educators that the public school asdmini-
strators welcomed neither advice or sugg~stion from the
colleges,

3., The r~ports indicating that only 64 per cent
of tha Nation's secondary schools offer sufficient mathe-
matics to meet the damand of engineasring show that many
studants never hava an opportunity to prepar~ for an
engineering education, All of which was further implica-
tion of tho failure of the public schools in their ob-

ligation to the studant that may desire an engireering
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college education. Therefors the secondary school

must inevitably face the issue that college preparation
is becoming an ever increasing responsibilicty, and take
the necessary steps to provide both guidance and faci-
lities to prepare students for later specialized train-
ing.

4., Information received from 64 engineering
schools ap: rorimatad that over 20 per cent of the fail-
ures in engineering schools are dus to a lack of high
school preparation in the aforementioned subjects, that
students with conditions both progress and receive grades
that are below average, and yet admission requirements
for engineering schools would progress in the future,
Such a condition formulates the conclusion that engineer-
ing schoolis put their admission standards on a more
inflexible and selective basis which will subsequently
exclude the large percentage of unqualified applicants.
Possibly seeming unjust, but obviously a step in the
direction that would materially decrease the present

percentage of fallures,
C., RECOM"END-TIONS

The conclusions of this study open the way to a
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nunber of remedial suggestions pertinent to the reduc-
tion of excessive fallures among students in engineer-
ing college, 1t is conceded that part of the recommen-
dations have been recognized as almost.a necessity for
some time by many educators, and consequently are
graduully becoming a reality., Iwo of them, however,
raise a controversial issue between engineering educa-
tors and professional public school administrators;

the former supporting spscialized training, and the
latter generally adopting the broad fields philosophy.
The facts brought forth by this study justify the
fo'lowing recomuendations irregardless of whether or
not they are in accordance with the views and opinions
of all educators or laymen before whom they may appear,

1. The engineering oolleges put thelr admission
requirements on a standardiged and strictly rigid basis,
admitting only those ap, licants that have prepared them-
selves in secondary school to meet the requilrements,

2, The high schools laplement a more operative
guidance program enabling students to better prepare
themselves in the event they wish to attend collegs,

The cumulative records of students baing forwarded to

the college to assist the college counseling organisa-
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tion in it's responsibility to the student,

3. The high schools provide for courses and
facilities allowine students to specialize for prepara-
tion toward a definite college course,

4, The engine~ring colleges organize a coumittee
to make a study of the various aptitude and achievement
tests, and select and adapt the best possible series of
tests that the engineering colleges could use for selec-
tive entrance examinations,

€. The englneering school administrators m.ght
well pause, though amidst a period of rapid technical
and scientific development, and begin to accept the
fact that they are training hunans for 1ife in s mo-
dern d=mocratic soclety, as well as professional
engineers, and thus attempt to understand and cooperate
with the humanistic philosophers and public school

administrators,
D, SUGGRESIED PROBLEMS rOR PFUTURLE RRESEARCH

1, A study should be mede to determine if the
engineering schools are justified relative to their
standarde for admission, particularly with respect to

mathematics and the physical sciencas,
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2. A study should be made to define an effec-
tive program for liason between secondary school guid-
ance facilitles and enj;ineering school counseling ser-
vices,

3. A study should be made of specialization in
the secondary school curriculum in order to detarmine
it's effect upon the goneral knowledge and ability of

the average high school graduate,
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Engineering Department
The Universit y of Houston
Houston, Texas

November 25, 1946

State Superintendant of GSchools

Dear O ir:

V'ith the present influx of students into engineering
schools, and with the liklihood of an increase in the
future, this department is faced wiilh a probelu that
directly involves secondary school education,

%e have a great many aspirants in the Schools of
Engineering who are unqualified, on a basis of secondary
school preparation in Mathematics and Physics, to Pursue
a course in Engineering,

In this cannection wa are attempting to establish a
eriterion to test the justification of the present admission
requirements of School of ‘ngineering,

Part of the necessary information involves the answers
which your office can supply on the enclosed questionnaire.

Your cooperation in this matter will be appreciated and it
is hoped that this inquiry will not be too great an inconvenience.
Thank you.

Yours Very truly

E., Y. McMillin
Engineering Department

Approved by:

M. I.. Ray, Director
School of Engineering
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Date

STATE
Name
l., Yhat is the total number of seconduary schoo.s

in vour stats system (inclusive of public,

private, accrediied and non-acoredited)?
2. That is ihe total anrollm-nL at mpesent in

these schools?
3. "hat pr cent of thess schools do nolL offer

more thLan iwo units of matheuucics (1 unit

geomctry and 1 unit 21ebra)?
4, "hat per csnt of the tctal enrolluent is

represerted by thess schools? 7
5. ' hat par cent of the totul nuwber of s:conducy

schools do not offer bolh chemistry and
physics?

In the event this inform:.tion 1s not available in the

files of your office, any suggestlions us Lo its source will
be welcomed,
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Engineering Department
The University of Houston
Houston, Texas

Novamber 29, 1946

Dear Sir:

"'ith the pesent influx of stadents into the fileld of
enrinaaring, and with tho likelihood of an increase in the
future, this dspartment is faced with a problem that re-
quires serious consid~ration,

e have a Sreatl many aspirants in the University of
Houston {.chool of Engineering who are unqualified, on a
baslis of secondary school meparation in mathematics and
physics, to pursue a course in engineering. 1he academic re-
quirements of the Engineering Cur:iculum, therefore, are forc-
ing many candidates to drop during the freshman year,

Presumably, your office is presented with a similar sit-
uation, and we wish to rely upon your integrity and help rela-
tive to this prodblem.

A copy of the enclosed questionnaire has besn mailed to
the deans of numerous enrineering schools throughout the
country in an effort to obtain an authoritative concensus re-
garding this existent anomaly between engineering school
standards and the mathematical tackground of so many secondary
school graduates,

The discretion and cooperation of your office will be
greatly apprecinted in this matter, and it is hoped this in-
ocuiry 111 not prove an inconveniance, In the event this
survay yields a & gnificant result, a copy of tle conclusions
will be forwardead to you.

Yours very tiuly

E., V., ¥cMillin

Engineering Department
Approved by:

M. I. 2ay, Director
School of Enrin-ering



Name

Institution

l., W%hat 1s the total enrollment in your institutiont

QUESTIONNAIRE

Date —

2., What 18 the enrollment in your School of Bngineering?

3. "hat per cent of ths anrollment in your School of
Enginesrin~ has bheen admitted with less than three

units of secondary school mathematics? /0

4, VYhat per cent (approximately) fail or drop out of
your Englineering School as a rasult of inadequate
hish school mathematics preparation? )

(2]
.

Do the irdividuals admitted with math deficiencies Check One

generally prozress:

Normall
Cllg%tlz HanaIca¥§g§
reatly Retarde

8, As a whole do these individuals maintaln a Grade Check One
Point :verage that 1s:

Below Averacze
Avorage
Above Averare

7. Do you feel that, in the future, acad-mic en-
trance requirements for DBngineerins cchools will: Chack Une

Increase
Remain < ame
Decrease

8., Vhich of the following suggestions would you
advocate as the most beneficlal in regard to
this proble:? (Indicate by numbers 1, 2, etc.)

(a)
(v)

(c)
(4
(e)

o—
——————
mm—

Improved guidance in high schools

Increasins of the math requirement for a high school
diploma,

lowering adnission requirement for enmginecering
schools.

Establistment of a pre-snginsering, post graduate
high school program.

Utilization of tha & year College Engineering
program modified to absorb the secondary schoo.
deficliencinas,



9.

10,

11.

11

(£) A screening process, based on apt itude tests, pr ior to
admission to the school of Engineering.

Do you consider this problem a responsibility of: Check One

College
facondary Scﬁoo%a

Both

Does your department seetionalize classes on Lhe
basis of placement examinations?

<
)
Ojw

Do you have any suggestions Lo off~r with regard

to obtainiric a higher percentag~ of successful
candidates in Tnrinserings .chools withoat lower-
ing the present academic standards and requirem-=nts
for adaission}




