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CHAPTER I
INTRODUCTION

4 teehnieal high sehcol in the best modern sense
of the term may be sald to be sharssterized by (1) the
ssademie subjeets of the tyaditionsl high n&ox-hg-
iish, mathematics, selense, history, eivies, and
esononice, with forelgn leanguages usually omittedy (2) a
variety of shepe representing ae large & range ef induse
trics as practicable in any glven lecal situatieny (3)
eguipment pepregentative of the Lest wodern industrial
practices; (4) oubjectesatter courssa dosigned to
supplement the handework in the shopspy (8) the produece
tion of marketable “projects” mede, so far as possible,
by modern factory methods of productiong (€) the ecareful
study, through epecisl assiymments, lectures, exeursionas,
oto., of modern industries and thelr various problemsp
(7) well trained, college educatod teschers; (9) a
general curricular organizetion ealeulated to Mulfil
the entranece reguirements of an eangineering college.

The teeinical high sehool, in eonneetion with
whieh this study wee made, alse hes vosational courses
whioh emphssize sbop work, climisate wmueh of the
academie work, and aim, in & period of tires years, to
equip e boy to begin work in some spssifie trade,



Greduates of these sourses are not gualified to enter
standard engineering eolleges without making up the
omitted scadenie credits, fense, we have the two main
classificutions used throughout this study: “"Teshnical®
or fouveyear students, and "Vosational” er threseyoay
w@ﬂmn. inly about oneethird of the student Lody,
however, is ordinarily mede up of voostional stedents,
The aime of the modern technicel high sehool
aceording to Ways in his book The § :

Igucation are:
i, %o treining in the somwon skills
mu'u. moftb.gmlmumumfn
the upkeep of the house, fnelr the repair of

the machines, ap-liances, and pment ueual
rmmm&am, . "

s.%mvmmmmmiuntu

eonetruction of various articles which meet & pere
sonal or soelal need realived by the pupils, and
which call for the solving of sueh teshnies) and
mechanical problems as will ald in the development
of habits of anulysis and construstive planning in
dealing with sochanical snd teshnieal problemss

%, "o provide : ty for the exerelee of
the normel constructive :;emn smi:; of
ml{m by epproved, wmodera nethode of
seehanioal nr‘;

4o 70 teasch the methods of produstion, transe
mhum, snd preparation of the ruw materisls und

progcesses of sanufseturs in the basie industries
of smeriecap

Be. To develop apprecistion of good design and
mt;uem 1:'2“ eommoly used produets 5 mante
feoture to the eond that the bDoys may besome intels
ligent consumers of suel thinges



moshonicsl or

As meghanical sptitude or aiility on the part -
of students of teshnical high schocle la & major cone
sideration of this study, & further definition of terme
sooms timely at this point,

"sechunieal sptitude” may be defined as the -
natural espacity that a person shows for understanding
mochanical relationshipe and for hendling meehanicel
things, In emamining 2,000 pupils in a publie sehool
in Hew York City, “tenmquist found that the childven
ranged all the way fron pructieally no fanforsation or
aptitude i1n solving problems that require o rensoning
in mechanical terms to en wnusuel ability and undere
standing of meehanical devicen, Itenquist and other




that one ¢hild knows o great deal and another almost
nothing ebout the mechanieul prineiples of the hundreds
of devices, toys, and ssehines with whieh both are
surrounded must be based in large 2oasure on eri;inal
naturesethe native intercets and aptitude of ouch
individual ohild, The ohild whe by nature is meghane
feally inclined tends to develop from s every day
experiense & weohanioal reasoening sbility that may,

in some casses, reash almost unsanny proportions,

Gvery toy, every maehine, every workshep that he sees
sontributes to his generasl imewledge of this fleld
bescsuse of bis interest in them, “ut suthorities in
thie field have come to Leolleve that the Loy who does
not naterally attend to things mechaniesl, and to whom
such may oven be positively distasteful, will profit
very little from even an extended training or contect
in this fleld,

In the 1ight of the foregoing, 1t is eceumed
that mechenieal aptitude as « unigue trait definitely
existes and that those who possoss it should do Letter
than those who do not ia & sehool that enphasizes
meobanieal work, To test thie hypothesis, the following
method of attaek was used:

1. Standurdized meshanical sptitude tests were
glven te all firsteterm students in a teschnieal high



2, Curves were plotted, showing the relation
between voeational, teehniesl, and control groupe,

3¢ Jgatter dlagrems were plotted between
mechaniecal sptitude soores =snd olasspoom ;rades.

4. Coefficients of ecorrelation were caloulated
between mechanieal aptitude seores and ¢lasse-roon
grados,

5¢ Corrections were uade for Lroed sategoriocs,

G, Soatter dlagrams were sectioned and othey
reolations ealoulated,

Through interpretation of this material 1t was
agsumed that the two major gquestions of the study eould
ve answered; namely: (1) ire students attracted toward
mmmamxmm.wmwm
session of mochaniesl aptitude! (2) Is the degree of
mechanical aptitude pocsessed bLy the student a Lesis
of predietion of hias success in such & sehool?



CHAPTER IX
GEBRRAL DATA ON BEAZURGHENT OF YECBARICAL APTITUDE

ihile the literature in the ield of measurement
of meehanical aptitude is net volumincus, some oute
standing end eouprohensive eontributions Lave been made,
Jdohn I, “tenguist presents “deseriptions, results, and
conoluaions resulting from experiments with -uhlllnl
aptitude tests carvied on over a pericd of four eor five
yosrs” in bds book Messurements of lechanieal ibility,.l
dtenguist devised, experimented with, revised, tested,
and caloulated statistics for twe general kinds of
materials for the purpose of measuring meehanical
ability: (1) sesenbling tests, in which aotual Qlase~
agsenbled objects are put together; and (2) ploture
tests, calling for judgsents as to what parte beleng
together, and inecluding guestions on meabhanics and

saohines, lie says!

The ides of pnmnng & disessentled wotual
eommereial article, sueh, for exemple, aes & bieyole
bell o» mougpe tvrap to be asaenbled, was lirst supge
gested :; frofessor i, L, Thorndike as a pronmisiag
method reuelding eertain capsoities more or lese
untouched by the more gommon verbal penecileunde

paper tests, In order to make them practicable

as group tests in eselwols only sueh models as oan
be given to whole groups of pupils have boen ine

el ¢« To meet this reguirement 4t has besn aeoe

1. Jobn L, Stenguist, Neasurement
& s Teashers' College, Vo 4

s 1923, pe 1.



eecary that all medels be relatively small, light
and unbreaksble, se that they esn easily be carried
sbout and ueed over and over, as well as that they
be of sush a nature thet they een Lo readily dle=
sssembled or .ssembledeeand cas be guiekly snd
positively scored,

ihile 4t would be desirable to inslude other
sperations besidees sssenbling, this one setivity
me chogen we tetive ef =any mechaniesal
taake and calls less for special trede skill then
_soet meshanieal operations, Thus, assembling is
o s ore graaral saturs Siany .., ‘shiveliinn
all af%w require Q:G.'lmt some trade t:anlu:.
The pleture tests, however, cover a mush wider
range of objeocts and operations, snd include guese

tiona niang not only to slzple and small obe
jeats i large end complicated meehines and
Processes.

Stenquist, after showing that the eorrelation
between mechanical ability and intelligence is low
{ranging from +,8 t0 +.4) and sorrelation between
pieture teste and assesbly test runs e high s ; .88,
summarizes se follows in :ls pamphlet Ve¢i anigal
.ptitude Ieste:

S1nce those tests measure & trait sbioh might
well be culled "gemeral mechanieal intelligence

with tests of gemersl tract 118 gence, suveh as
the Gtis Intelligense Soale, y Delts 8,
and fGational intell Teats, Uy giving

tests
of mechanical spti uwladguol.v.a,
ead 9 in partioular, it ia eible m.z:r-
ummumnvbrun's. all those who have

markedly oy low ability of this kind
whioch eannot be found easily in any other m.’

Sweh pupils will appear as of all grades of abstract

AR e wrvamars

8. Ibid, pe 4




ap
results of four tests of mechanieal aptitude
- {Otenguist Ploture Tests i snd I, Stenguist
rsgembling Tests, teries I and Zeries Il), in
the other band, of those pupils who were
aversge in sbetraot intellijenste
eant were above average ia genersl meshaniesl
aptitude, The eorrelation for these casee was
y (Pearsen)® 1408, Tbhis indicates that puplle
of t ge in mechanieal iatelli;enee or
»Jm are alnoet as likely to be found
thoge with lov soores s among tioese with
80OrEs :;me sbeatract intellige tos
montioned adbove, ut it scems reasons
able to assume that those with kigh seores in

L | ¥ eorgen
m the other hand, for thoge of hgh general meghe
anieal aptitude dut of low general sbstragt intele
ligenee many opportunities are open, + + «

In the light of these faote, sus well as many
other considerations, it 1s elearly important to
discover the meehanieal aptitude every child,

~ Thie ia the firat step toward intelligent
cduoational snd vocetional guldence, iasefar aas
wmechunical vocations are concerned, Jush a proe
cedure is surely fur more rational then the method
of merely reeommending meshanieal eareers on the
beeis of fallure in acudenic subijeots, or asking
sueh reso-merdation for any 'mm who, by some
caprice, "hinks he wants it,

de Jobn L, Stenguist, leehanie:

torld lDook Cowpany, lew




In 1030 e thovough and exheustive vork entitled
“Einnesote Hechanical ALALItY Testpe«The Raport of a
fegearch Investigation ‘wbeldized by the Coomittes on
inman ¥igrations of the lstienal Heseareh Council snd
Confdueted in the Depsrtment of ‘syoholegy of the Unie
versity of Minnesota” was published, 7This estudy ecovers
in-great detall every concoivable ramification of the
field of mechanieal ebility testing, ineluding statee
ments of hypotheses on whieh each research was conducted,
The eonstruotion, validatien, and use of the test
matordel, togetber with thorough statistical data and
oviginal sourve data, ia given throughout, The volume
also covers such material as the griteria of meschanisal
ability, the prediction of weshanical ability, meehsns
foal ability as & unigue trait, the effects of snvirene
mont on meehanieal sbility, the distrilution of meghune
feal ability, ete, To give a furtber 1des of the ssope
of thles work, the following olessification of tests
used in 1t 1o presented: ‘

I. STANDARD OROUP INTELLICENCE THSTS

1s ivay slpba, Vors 6 (Ovoup Paper)
£, Otle uu«m-mu Tests of Yental
muc’;""w imamination, Form 4
11, SIWPLE WOTOR TESTS

1. Tapping Test A (Croup Paper)



11z,

Iv,

‘Via

2. Tepping Test ¥ (CUroup Faper)
3. Tappl g Test ¢ {(Individuel ipparatus)

4. Stosdiness of Yotor Contrel (Individual
spparatus

s delwlmmﬁm
* (Individual spperstus)

6o of Hovement or Trae Papey
| m) e

7. idwing (Individual Faper)

8, Speed of Yovement {(Uroup Paper)
BALANGING TESTS

1. Body Palaneing (Individual ipparetus)
8. Stiek Belaneing (Individusl ippsvatus)
CORPLEX EYHeHABD COCRDIBATION TESTS

1, ldnk's Heebine Operator's (Individusl
Appuratus

2, Card forting (Individual ‘pperatus)
5, Card issembly (Individual ipparatus)
4o Packing Yloeks (Individual ipparatus)

ASSEMBLY TESTE IRVOLVINCG RANIPULATION AND
RESPONSEE 70 SPATIAL RELATIONS

1. Ztenqguist Assembly (COroup ipparatus)

2. Paper Form Zeoard (Crouvp Paper)

3. idnk's Spatisl Felations (Individusl
Aspparatue ) ,

4., Oube Construetion (Cpoup spparates)
TESTS OF NECHANICAL IBOULEDOE

1. & Fleture Teste I and 11 (Oroup
. "lﬂ?‘.‘



Vil, MISOBLIANEQUS TEaTS

1, 5low Hovement or Wotor Inhidition
{(Individuval Paper)

2, Mgitelymbol Substitution (lyoup Paper)

3¢ Letter Cuncellation (Uroup Paper)

é. Humber Cancellation (Croup Paper)

Ge Fhythm or Fevoeption of Time (Crowp
ipparatue)

In coneluding the review of the “Winnesota
¥eohaniesl Abilities Tests” volume, the following
statement whieh seems pertinent to thls study s made:

it :ct be mofaun that v‘:ut these t:iu
“easure not meehanioa
e

i::: aa whatevey is : v intellifgenge
tellectual abllity, ond not intelleotusl eapseity.
Capacity s al an inference froa mossured ability.
i for indd environment, t and
motivation are musl, 1t may Lo inferred that the
poreon who =akes the bhighest test seore has the greate
or capaoity,

The faet that utoglro teats give far from
:at«twduumof adomio suceess indicates
hat even in this rug. cgrm:.:u intereat and
environment are operative s grea degree than
ue ordinerily surpose, Teosts: measure more nearly
what & person do then what be will do, Ceole
leges and wal ities do not t their intele
ngn» exsminations to ql;:‘s:'z‘;:t eorrelations
with seholestie sueccess
K are still eongidered goed, and this 1o true

experiron
the teste themselves have been grea {uproved
The feet that the predigtive o e aat ek

been ingreased in proportion mw-oﬂ in the
BORIVPCS D suggents that 1ligence is only

one of the fao invelved in scedemie suecess

tiat suoh matters =8 interest, tesperament, incentive,
outside work, scoisl cetivities, and egon le

oure are opersiive te an mﬁu&h »

other wvords when motivation 1s maximsl Tor all



memdors of the g s the eorrelation of tests and
seholastic suocess s signifiesntly higher,

#imilarly it must Le resognised that in mossure
ing meohenical ability, only one of the faetore
mtumomhmzmmhm”
dealt with, One gannot expect, even on Lhe sasunpe
tion that 1t s posaible to am« perfect tests of
mochanigal ability, that any instruments will pree
dist with eertaiaty wiether or not a particulay
individual will sucoeed in « given line of work,
(meo oan only suy that 1 he passes the tests in a
-gatisfestory manner, he possesses one of the
ﬂnum for sutoess ia the work ia guestion, und

hat, i the maein, individuals who show proficlensy
&Ltnummuhlyummum

m not, It z u too, that the better
his sbill tter hia chances for
SUCCORD ual -u with evan more confie
heoets uﬁh&y u e the n-a‘:r':n
mouendn*hu one d‘ the elements

that mom is ~ It te & u-
mmmsu on 1n the fleld of vosationsl

pasyohole ' thet it 1s easier to prediet fallure than
-

The test used in thde study 1s the "Detroit
deetanieal sptitudes Test for Boys™ by Harry J, Daker
and Alex C, Crockett, The suthors give the following
general information snd statistieal dste in rogard to
it

The letreit Fechenlesl iptitudee xzamination

for e has been developed to measurs general
-pum er ability by the method
an with as

Anl relisbility =s scenms
| pesaible at glu progent

Neohanical sptim m be as the
"imeck” that & person shows m‘.‘

‘o Mu ﬂo Pﬁm l“ w i, ﬂu“‘o
4 1 s Teats, Univ, of “innee

7/



meghanieal relationships and for handling meehanical
tbm “e bave all noted differences between ine
M 1s in this regard with such empressions ss
fingers are all thusbs,” "drives, btut doesn't know
the motor is " ete, & much different type
of person 1g to be found in the person who wishes
to tinker with & eloek, to build « wmodel asreplans,
to tear down an eld car, or to construet a new
meghanionl %uu the home enviroanment
and other opportunities undoubtedly play some pert
in a boy's ilmmediate ability te ecarry on meshanical
“operations, native differenses in meghanieal aptie
tude are relatively filzed as are differences in

goneral intelligence,

 Zest Gonetruetion snd Yalidation

The items of the test were eventually selested
to resexble as feltifuily as possidtle the agtual
situaticna wideh s Loy meets in the gshops or outside
the treditional olaessroonm, 4 satiafastory group
test must de ousy to sdminister and to seore, ahort
enough to sustain interest and avold futizve, yot
long emough to be a feirly thorough messure, and at
the same time meeting the requirements ss to relise
bility and wvalidity,

- “m types of -nm-t.wla)o;::‘nu selected
these roquirements: edge or
informationy (8) a & of motoyr skills ml) visual
aguity, Tool kmowledge and iaformation items were
incorporated in the test 12 subeparts 1, 4, and 7,
These parts of the teel are probably not influvenced
by experionce ze nueh ss 18 commonl: e In
\ﬂth’ “‘ttuur m:u:u:u.‘l:‘:hp tlulm
Prug no conyrses
with good meehmnicel abild .mmumiu
the perfermance of bLeys having mueh mere sxperience
but ne aptitude, interest, or liking for mechanical
perf rranee, ved of results of sxperiense ag a
measure fs juvetified in the same manner that the
wmeagure of sertain basis but oy experionces
sre valld messupres of general intellig-nee,

Correlations wers computed Lotween iLhe vurious
pages of the test and with the total score minus
each test in turn, It will be noted thal all core
relations are positive snd falrly bigh, If theas
correlations were somowhat lover tiey might show

5. Harry J. Ba ker and Alex C. Crockett. Detroit
Mechanical Aptitude Examinations for Boys. Public School

Publishing Co., Bloomington Il1.,, 1928, pp. 7, 8, 9.




that sechbanieal aptitude 4id not gcem to bave &
’ it, end 1f they were

mhmm‘mmanhgboMMa

on ) '
seventh and eof snél the eoeflfioient of
reliability bcg::nm

‘ \ the
age seores of seniors in an soademic high echecl and
a teohnicsal high seheol was more than tines
the standard error, wshich indigates &« real differensce
betwesn thegse two groups as regards mechanieal ape

tude,B

The test L1tselfl has olght pages mede uwp as

follows: Pages 1, ¢, and 7 are compoged of tool knowle

edge and information items sovering sbop, tesls, and

machinery, and thelr cozmon uses, Tages £ and § measure

a typs of moter sontrsl mné coordinstion whieh is eonw
sidered by the authors to correlate with setual pere
formanoe ia the operation of meehanicel devices, The
students are tested on thelr sbility to drew & line
along & given pathy to recognice belts, nuts, cerews,
and wsahers; and to tabuluts the correspoading nusbers
in columns provided for esdlh at the bottom of the page.
Pages 3, €, snd B sreo designed primarily teo measure
visuel aouity, Judgments of differenses in size, in

R



in shape, and in éivection end speed of motion sre
measured on these pages, the problem on page © belng
to determine the apeod and direetion of pulleye of
vericus sizes whieh are belted together,

“here 1s « time limit for eseh puge and the
test 1s so designed tiat, while o one is 1ikely te
oépxm successfully all items en the rape, every
one ie almost eertalin to complete at lesst some items,
Gtherwise, sn adeguate measurament eould net be obe
tained eftter for those who correctly complete all
ftoms or for those who complete none,

speording to the authors, the original test
meterial was tried out in mimeogrephed form on over
three hundred sasee, renging from wentally subnermal
pupils to the grodusting clsss of the teehnisal high
school, and e eignificant range of seores resulted,
A1l Steme whieh d4d not sheow & dlstinet difference
between slow, average, and bright jupile on the basie
of teotal ssore were eliminated in the printed edition,

These tests wore given to 3,868 boys in & natione
wide testing program conducted in 1028, and letter
ratings feor scores sccording te eiwonolsgiesl age
{ranging frem 12 to 16 yeurs or over) vere developed
ep follows:

B Co ¢ Com B A
ex e 18 eef a8f 1@ of



In thds soale "A" fs bigh, "E" 4o low, and the
per cents follow the normal eurve of dlistribution, is
age 1o « fector in the letter rating, a léeyear-old
would have to make « mueh higher seore than a l8-yeare
old to get a vating of "A", for emample,

The suthors' statistics show the test to have a
relisbility of (76 % .08 asd & validity of 64 *,06 from
which one is justified in assuming not enly that the
test is & good one, but alese that i} doea measure
meghenieal ability at least to a moderately ldgh degree.
Inagmueh as thle study shows that the etudents of the
technlesl high sohoel selest thempelves to o striking
extent on & basls of wiat the test messurss, we have
by inference further evidence that the test messures
mechanicanl ability, or at least mechanical interest
(and the two are strongly correlated sccerding to
Stenguist and the suthors of this test), for the boys,
in the wain, go to the sehool that interests them,
end, as the scheol's offering is mechanical, the
intereet which impells them to enter there is also
moolanieal, lenve, it follows tiat if the test messures
mochanieal interest 1t 1o perzissibleo to serume that
it also measures sepectes of meclanical aptitude,



CHAPTER IXX
TEOT RESULTS ANLLYLED

. Tables Yumber I, 1I, and I1X ghow & tabulation
of the rosults derived frea glving Detrol rhanical
Aptitude Tests to the first term or entering group in
o teshnieal high sehool, Ysble Tumber I (Vosational
Students) includes P35 cases and represents the moehane
feel eptitude standing of all fireteterm students
teking &« vosational or threeeyesr course, The numbers

TADLE X
HECHARICAL APTITUDE RATINCS DERIVED




such as O=78; 73-08; BE«T79, ote, (shown only in Teble
11, but applicable éguelly to Tables I and III ulso)
lecated under i, U, and ¢ rospectively for age 18,
for example, represent the test soore range for each
letter rating at a given sge, +t the bottom of m
table are given the pereent of the total nusber of
eases felling under esch letter reting of meshanicsl
aptitude, Helow that are the perceats W{attu
of the normal distribution for each letter rating,
Botigse tiat in Table I (Vosationsl Ztudents) while
the percentage of £, D, -uc-.amla“u“lu,
16 belov nermal in esch case, and the pereentage of
hMghor, or U, U+, and U soores i8 above normal, the
peroentage of 4 or highest rating fe below normael,
showing that while the group as & whole is siove
average in mechanical aptitude, 1t is defigient in
its numbor of outstanding poseessors of =mechanieal
aptitude,

© Zable Busber II (Teehnisal Students, semprising
102 eages, aleo showe & superior mechanical group, but
it exocelle both the vosational and the normal pereent
in the upper or "A" pating as well as in moet other
ratinggeea group apprecladbly superior in meshanieal
aptitude to the wvoecational group,
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Teble Number IV represents the same material
grephieally, one curve showing the norsal distridbution,
besed upon the general norme, ond showing the distribue
tion of the vocational group, one the teelnleal group,
and one & cormposite gurve, lote that the vosationsl
grovp is supericr te the Technleal group and that both
vocstional and teshnical groups sre superier to the
norsal distribution se obtained in the natiscaeuide
testing campaign. | |

It is now olear that the group ie atiracted
mtumu@mxnunn-umw
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TABLE IV
RELATION BETWEEN NORMAL DISTRIEUTION OF
MECHANICAL APTITUDE AND DISTRIBUTION 1IN THE
TECHNICAL HICH SCHOCL

E D C- C C+ B A

Mechanical Aptitude Ratings

Normal Listribution Based on 3, 255 Cases

---------- Vocational Student Distribution Based on
93 Cases

— =—— =—— —— Teechnical Student Distribution Based on
182 Cases

—————— (Combined Vocational and Technical Student
Distribution Based on 275 Cases



this test woasures, sad by & slmple caleulation it .
i» possible to determine the sice of the average
group froms whioh it wes selested, Referring again
to Table 111 (Vecational and Techalesl) snd taking
the totale fros ratiang "B" whieh is the most heavily
selghted one, we have 03 csses. DUividiag by .18,
ths pereentage wileh would normally fall in the "B"
group, we obtain the mumbor 448, This e the nuaber
of unseleated efgihthegrede oy graduntos rom whom
the selfeseleeted group of £70 was obtained, oy
sultiplying 448 by the per caat normslly peosssssing
saoh meshanissl aptitude rating, sueh as.00 1 $42s38
for "E%; .18 X 448 « B3 for "D%; .18 X 442 = 80 for
"C"; ete,, we have the horisonsl row in Table Tusber V
entitled JNopmal Oroup. The next row, Teghnical figh
Sehool, S8 the weighted distridbution of the selfe
solected tecimical high sebool group whieh wae doter«
uined in previocus tables, The third row,entitled
Susbey Iliminuted, 1o the difference between the
normal group and the teehnieal high ashool group,
showing the number of students who were cslisinated
from the original norsal group by the automstic
selestion whiek took pleos at the teehalcal high

age of eseh rating group eliminated by the selestive




Process.
TABLE V
BLIVINATION FRON THE WORMAL CROUP BY SELFSELECTION
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The feature of this talle, of couvrse,; is
the heavy peroentege of eliminations fros the low
mechanical upuwt groups as measured by the tests
=08 per eent in the "I" or lowest grewp, 70 per cent
in the "D or next lowest group, 62 per cent ia the "¢
group, and a total of 71 per eent of all levels below
"¢c", However, the bigher groups do not escape entirely
and we have G.Qmmt elininated from the "C«" group
and 17 per mt eliminated from the higheat or "A"
groupe-a total of 18 per cent eliminated from those
above "C",

The signifieanse of these findings is explained
by & study of the setting of the sshool in whieh the
survey was made and the fagtory whieh influence studets
to go there. The sehool 1a located in the heart of a



eity of 300,000 populstion, shieh bLas aix traditional
-~ bigh esohoola, Faoh traditional high sehool has &
sone oy srea from shioh ite students sre drawn, and
no student fron one sone may attend & high sebool in
any other pone, I[owever, ouesh is not the sase with
the teehnical high sehool, Hesidents of ell zones
are eligible te adaiselon if they have grufduated frowm
the oighth grude, and esetually they do come from all
parts of the e¢ity und to a lesser exteat, of course,
from the surroundiag sountyy, alee. |

The gquestion occcurs: leow do the pupils in the
eighth grode learn sbout this school and what 1t hes
to offer? The answer is twoefold: The student bLedy
of the technieal high sebool owns and operates s radie
broadessting atation, located at the sehool, whleh
brosdoaste all basketball gemes played in 'he sehool
gymaasium ae well as all high seboel football games
pleyed in the eity during the football season, Through
this medivm meny prospective students have the existe
ence of the sochool stremgly impreesed upen thea, In
addition to this, the sehoel ruts on essh year,ususlly
duping the month of Nay, & three day (or rather sthvee
night) show, known a8 the "Teoh Show,” The show is
advertised through iteme in the presa and by posters,
ant all students sre sent forth as salosmen to sell



tickets, #e a eonseguvense, & large numbey of people
attend the show Guring the three nights (about 14,000
in 1034), Put the significant econsiderstion i1a thet
amoung the spectators are the msjority of the elghth
grade boye of the elity, inassueh spg the show 18 eldvere
tised to them 'n thelr respective gehools, and they
are all given free tickets of adwmission,

Yere, them, is enough materisl to replage the
entire student bedy, snd usually more than BO0 enter
the sohoel in the fall ters and about 300 in the
spring term, (The total student body usually numbers
in the nelghborbocd of 2000) Fhat fs 1t sbout the
show that influences students te enter this partieular
sehool! Ghy do gome ehoose it while otheres ehoose
the traditionsl high sehool instead? Cn the nights
of the show all shops are in operation~e<the mashinery
is rusning, the foundry pours molten metel, the forges
and trip hasmer ere in operation in the tlsckssith
shop, and in genersl the school eguipment ies hedng
opercted by studente wush ae 1t s fn the day tinve,
In additicn, mueh that 1e mysterdous, or startling,
or gpettasuler 1s displayed by studeonts in the sedence
and chemical laborstories snd shops, Notion pletures
are shown ia theo sehool anditorium, gymmasivam exhible
tions are given by students, and student elub setive
itles are exhitited, GStudent construeted projects



N

suoh as the real seroplane and the real house that
were shown in 1034 are on dieplay, It is net the
intention here te intinate that the show is merely
"bait” for prospective studentse-~its primary pure
pose is to ralse money for the student body,and moet
of the patrons are adults wheo have puid sd=mission
snd naturally expect something out of the ordinary,
In any event, the bulk of the eighth grade beoys de
so0 the show, and the results may be deseriled sonee
what as follows:

As they kmow that the sshool is & teehniesl
or 2echanieal sehool, wost of those whe have meshans
foal eptitude fand honeo,intersst) will %Send to be
dyrawn to the show, This le probably the first autos
matic selection, though no doudbt many curiesity
seekers, thoee who ettend Decause it 13 freoe, ote,.,
will bs there, Then, a«s bas been brought out sarliicr
in this atudy, those she nsturally posseass meahanical
sptituds take a keen interest in, and have much come
preheonsion of, things mechanieal, 4 first hand and
thorough going experience with the weslth of mechane
ieel ané teehnical offerings that they find ia the
sehool influences =oet of those who are bigh in
mechanieal asptitude; they prolably sannot resiet the
opportunity to make fuller contaet eith that whieh



attpacta them o mueh, OLimilarly, those whe are
wvanting in sechanical interest (1 they o to the
show at all) are impreseed with the feeling that 1t
s not the place for themeeit does not attract them
- and they feel that they bave 1ittle or no capacity
for it, 7Tids feeling apparently inereases inversely
with the poseeesion of neehanical aptitude, for the
per cent of elimination is found te be progrossively
grester in the lower neehanisal aptitvde ratings,
eulminating in a B2 per cent elimination in the "B"
or lowest rating, Of course there would no doubt be
exceptions in wileh other fectors would motivate the
eholce, & gquestionnaire given to sll entering freehe
men in this eohool, esking them to etate thelr rosscns
for choosing this particular sehbosl, byought forth &
variety of snewers; fer emsmple: "Ey parents wanted
me to”y "y ebum gees there”; "I want to learn @
trade”: ote., but well over half the freshmen stuted
that they decided to enter on seeing the "Teoh Show,”
Table I shows tiat not all of those with move
than usual mecheniosl sp'itude ontered thie sehoolg
12 per sent of those sbove the "C" rating evidently
went elseviere, "hile no dats werse obbtained from
whieh reasons might Le positively forsulated, 1t seems
loglcal to assume that of those whe possess both high



moobanicnl aptitude end high intelligence s cortain
per sent would prefer to o into some other fleld ey
which they felt themselves equally well fitted,

The faot that part of the eighth grade grade
uates do not ;o on te bdgh soheol wvould alse set as
an eliminating factor in both groups,



CHAPTER IV
RELATIONSHIP BITEEN TEST SCOMES AND
8CHOOL ACHIEVERENTS

torily finlehed tihe work of the eue sehool,
whether it be the sinth grade of the elementary
sohool, the efghth of the elementary sehool,
or the ninth grade in the junior high sehool, The

progreas, “his apparent carelessness in serutine
iziag candidetes for admission to high sebool is
due the maﬂw tendency to democratize
tion, Mgh
open

:
H
g8

capacity to do the work, %hese facts indlecato that
the precent poliey is teo liberel and even though
nn{msmtmuamnmunm
to sll whe wish te enter, schools could do more
m:mmm“tu‘otum that the ils
who come to them ahell be direoted teward seotivities
in shioh they will be succesaful, « « ™o lem
then boils down te "liow well scan sehool in
high seboel at the end of the first year be pree
mug {n- data availeble at the bLeginning of the
yoar?




iymonda' answer to his question may Le sumnare
ized Driefly somewhat as follows:

then all the individual's elementary gr:dos
were averaged ant all his high sehoel gredes were
sveraged, o correlation of «,71 was found, If only
fﬂ_-omunmlm‘umudmnmw
Mdﬁtbomw,wm. insssueh as, in general,
as the tinme between testing is inereased the correlatien
decreuses, but, on the other hand, a fsetor tending te
offset this is the fset that the weliability of sm
average lneresses es the number of grades entering
inte it inereeces, | '

ihe eorvelstion of elementary sehool marks end
high sehool marke varies in emperizeants to date from
“slD to =700, but the former figure was obtained ia
o high sehosl whieh drew from many elexentary schools
with many stundards, vhereas the lattor was obtained
in a private scheol whare there was loss varistion in
stendards,

Teste of slementary seizool subjeets correlate
less with sehool marks then do slementary sehool
maris, probably bessuse something that corresponds to
effort or industey or faverable attitude toward sechool
work tends te be incorporated into sshool marks and
these factors tend to be wmore or less permanent,



Iinteliigence toets were found to be better than
separate tosts of elementary school subjeets as pree
dioctors of nigh school success ("r" renging fyem 418
to ,848), but ere not so good a8 elementary school
sarks. HRatings of cherscter and ability gualities
bave been found te give high correlations, Teachers'
eotimates of intelleotual abliliity correlated with
sehoel marke from ,70 to .60, end chareeter qualities
ecorrelated slightly less (in the liorece fannn Private
Sshoel)s liewever, superior teachers und closer see
queintance between tessher snd pupil swde possible by
smaller classes no dovbt tended to make fer bettey
results.

It was found that the sawe faotors shiech are
veed to prediet goneral success ia high sehool may
be used to prodict general suceess in speeisl subdjeots
that in goneral eny one factor sueb a® an intelligence
test or merk in the elementary sebool correlates less
soll with o mark in a spoeial suvbjest than with the
general average of subjectss thet teo preodiet susoess in
& speeial sub jeet one would use dete that heve something
umummmmmbmmom
that age correlates rather consistently with iigh
school cvecess wround «,30, “he bost predictions of
high eehoel suceess were obtained from clesentary school
merks, the next best from tescher retings, snd the



next beet from teacher ratings, a«nd the poorest fronm
the tests.

To return to tho date obtained in the mechane
S0l aptitude tests ubieh sre a part of this study,
seatter @lagrame were plotted showing the relation
betwesn mechaniesl aptitude scores snd tossier predes
in-the various sehool subjeets, and eve stowa in
Tebles VI, VII, VIII, IX, X, XI, %1%, XXIi, ¥IV, XY,
and XVI, The sbsefsss in the dlagrems sve meebeniesl
sptitude patings, which, as was previcusly stated,
are A, B, Ce, C, Ce, D, and B3"A" being the highest
and "I” the lowest, These ratings are adjusted to
cironolezical ager 1.0., the seore shich would give
8 ldeyear-cld an "i" pating might only give the
iteyoareold s "C" rating, The ovdinates are teachey
grudes, i, 0, ¥, and U3 L corresponding with a nunere
Seal grede of 00 to 100; G, 80 to 90; F, 70 to 80;
Uy Delow 70, Uo asdjustment is mede for age herese
mwwnmm'mam'x'pmm-
iBeysareolid would earn the same grade for s léeyoure-old,
It should aleo be noted that the neolwnicel sptitude
ratinge compare the student with the general populstien,
whieh obviously hus o lover aversge meshanical asptitude
~ stending, wheress teadler grades,presumebly st least,
cocpare the students with easeh other,
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BETWEEN MECHANICAL APTITUDE RATINGS AND TEACHER

CHAPTER VII

RELATION

CRADES IN MECHANICAL DRAGING-«TECHNICAL STUDENTS

Mechanical Aptitude Rati }
B B D ' [+ 28 ‘ ¢ Ce l B I A £

Teacher Crades

E 1 5 5 10 7 28
G 7 13 18 12 7 59
F 7 16 26 17 8 79
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RELATION BETWEEN NECHANICAL APTITUDE RATINGS

TABLE VIII

AND TEACHER CRADES IN SCIENCE-«TECHNICAL STUDENTS

tude Ratings

Teacher Oragdes

Mechanical Aptif
D Cw C Cw B
B mF : T_
i 1 2 8
4 & 10
4 & 4 |18
U 2 Y 6
£ 8 16 36

23
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TaDIE X
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TaBLE X3
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TARLE XX1IX
RELATION DETSEFN MBCHANICAL APTITUDE RaTINGS




TaBLE XIV
RELATICN BETVEEN RECHANIOAL APTITUDE RATINGS
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tpatter dlagrams for the techanlesl studente,
«hio are wore nearly representative of our definition
of a teehmiosl bigh sehool student than are thoee
taking the voscationsl eourse, are shouwn first, Table
Vi shows the correlation between all firsteterm toche
aiecsl etudents in meochanicel aptitude retings and
tescher gredes in their shop work. Bote tist the
frequeney ecluma for toashor grades shous &« felrly
wvell balanged distributien, exeept for a taendeney to
ecncentrate in the “"P* er 70 to 60 seetion. The
meehanical aptitude reting distriiution reughly
follows tiat shown in Tables X, II, and XXX, The
coefficieant of eorrelation between the twn, however,
is not bigh, being only .86. The per cent making
*E" or "0" teasher grodes vwho avre sbove and below
"¢" in megbsaieal sptitude, and the pepreent making
“¥* oy "U" teasher grades who are above and belew
"¢" in wechaniesl sptitude are indicated on this seate
ter diagran, as well as on the suoceeding ones,
Table Vii, a correlation between all Tirst term teche
nissl students in their mechanies]l sptitude ratings and
thely teacher gr:des in nmechunioal drewing, deplays
& meehanical sptitude rating frequensy slimiler to that
in Tedle VI, Teacher gredes alse bunch up somewhat
in the "F" gestion, but the percentage of “5" grades



fs higher, The esefficlient of gorrelation is silghtly
lover, beling .83, Table VIII, showing techniesl
studenta sorrelated Letwsen meshanieal aptitude and
tescher gredes 1n seience is falrly well belanced in
tesoher grede dlstridution, but "r" is low, being
equal to o83, Teble IX sorrelates tectaleal studeats
in the seme fashion in their werk in matiesstics, A
more liberal poliey ia tescher grade distributien ‘s
sbvious in the frequency columa for gredes, 'ut "p" Lo
very low ( ,088), and the ealoulations for "I" snd "0,
7" and "U" grede greups sbove "C" show the first
and only minus correlation chtalned on any diagrsm,
Table X shoszs the rolation between inglish gredes and
mechanioal aptitude ratiugs, Lere e have a heavy
concentration in the "U" or feilure seotion in teacher
gredes, snd "r” is lover than for shop or dvaving,
but higher then for mathemetics, being .16,

The next three tables (nemely, Tables XX, XII,
and XI11) show the relation betwoen the grades of
voeational students and thelr meehanieal aptitude, Lagh
of these 4s charscterized by a hdgher value for "p"
then was obtuined in the ecorresponding teehaiosl group
mu.mnamwnsmy_umx
sptitude ratinge but slso in tescher gredes, Table XI
ohowe vooational students in thelr shop grode correla-



tion with mechanical sptitude, "r® being equal te .26,
vhioh fs elightly higher than for the technical shep
groupy Table XII shows & similar correlation in meghane
feal drawing, vith "p" egual te ,O0eetle bl test
correlation obtained thus fary Tsble 1111 eompletes
the vooatienal atudents oorrelations, wathematics
being the sehool subject, "r" s equal to .13, whieh
is los, but it fs higher than the correlation for
toshnical students in mathomaties,

ip dlagrems are shown for vesationsl students
s Snglish or selence, as they do not take either of
these subjests during thelr firet ters, It should
perbaps be stated, rowever, that the subjeets they de
take are jdentioal with those given the techaloal
students, and wost olasses are mede up of a mizture of
the tue groups. '

ia vogerd to ccefficlents of eorrelation in
this study, 1t should De stated that cerresiion for
broad categories only raises the higbhost "r" sn emount
egusl to 04,

Table 1IV sombines tables VI and XX, forming o
coupesite of teehnliesl snd vegationel shop eorrelations,
with "r" equal to .28, Table IV combines tables
¥II and XII, sbowing sesbined correlations of veeational
and techniecel studente in meshanieal drawing, In this



instanes, "r" 1s egual to 27, Table IVI eombines
tables 1% and X111, sbowing eesbined correlations of
-voeational and techmical students in mathemetics,

Here "r" equals L 16,

Table IVIXI gummerizes and shows elearly the
nuh 1llustrated by the seatter dlagrams, maminase
tion of this table reveals that in ebop, meshunisal
mmmmuhowyomawtﬁ
poreentege of Mdgh than of low tesehsr grudes awong
those high in meehanieal aptitude, though not by a
layge margin, the range being from practieslly ne
differevnge between the two (ap in techanical students
wemeghanical drawing) to nearly half sgaln as great
e por gent in the kigh grede (es in the case of
vocationsl studentse-mechanisal érawing and shep),
For Faglish and wethematies the perecentage of "%
end "0" students and the percentage of "F" and "U*
students smong those high in mechanical aptitude
are about equel, =nd for mathematics there is, amoag
the teohnicsl students, s lavger percentage receiving
*P* and "U" grades im the greup rating sbeve "C° in
meebanieal aptitude,

The tabulation further preveals that among tiose
whe were low in mechaniesl sptitude,in every cass but



ons{namely, vecstionul studentge-mathematics), the
pereentage recelving low teacher gredes was signifisantly
grester than the percentage reseiving high tessher grades.
In the ease of voestions] students taking shop and
meghanicel drewing, 'he percentsge low im both teacher
grudes and mechanieal aptitude ratings ranged from
alzost tws to thres times as high us the pereentage
rating high in tescher gredes and low in mwchanical
sptitude, Even in ‘nglish (smeng teebniesl students)

and mathematies (smong vogationsl students) the pere
centage wag slmost twise as grest,

Symonds in his study on predieting iigh scheel
suceess from data avellable before high sehool is
eatered (see review at the beglanning of tihils chapter)
found thst the correlation between the average of the
individual's clementary selwol teasher grafes and kis
bigh sehool tessher grafes ie as hgh as 793 the
correletion Letweon teacher estimutes of intellegtual
a 114ty end high sshool grades 18 ne high ss 703
and the sorrelstion Letween intelll ence tests and
hdgh sehecl suoeess ranges from (41 to B4, Jccording
used in thde study,  correlation o4 was found ia
& teebniesl bigh sehool when shop teachers' ratings
for seshanical sptitude were compared with test soores.
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In the light of these findings one would expeet
te find o felrly high seefficient of correlation Letwsen
mechanieal aptitude ratings snd echeool sucesss, partice
ularly in mechanieal sub jects, in this study, Invese
tigation of the "Valwe of '»'" golumn in Teble XVIX,
however, showe that sueh is not the oase, "»" ranges
from L83 to o high of only .30 in shep, drewing, and
solence; and from L0680 to ,16 in ‘nglish and mathe
smaties, Symonds found alse that the best prodictiens
of high sshool succsas were obtalned frem elementary
sehool marke, the next Leoat from teacher ratings, and
the poorest from tests, issuming that the Detpoit
feghanieal Aptit measures the adilities that
prediet svecees in shop vork 4n s manner parallel with
intelligence tests in prodicting intellectual suwocees,
one might empeet thet meechanieal ecptitude ratings would
eerrelate vith sucecess in mechaniesal sub jests from
about .40 so .88, ie the eomposite shop correlation
i only .80, end the cosposite mecbanicsl drawing core
relation i@ only 87, the teete se predietive instrue
ments fall conspiderably short of suel & goal, It may
be seld that whereas the teete obviously messure the
qualities wileh attrset the students toward, they do not
moasure for suwocess in the sghoel to em appreeisble
degree, socording to the velues found fer “»",
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CHAPTER ¥
. BUMMARY AND CORCLUSIONS

sp vas stated carly in thie study, two guestions
wero te be answered: (1) ive students in s technical
bigh sehool attrected toward the sehool on o bLausis of
possession of meshanical sptitude? (8) Doss the
degree of meshanicsl sptitude possesssd Ly the atudont
form s basie of prediction of tie svacess in suoh &
sehool?

Juestion number I scems to have boen snswered
very coneluaively if we ssoume that the test veed really
seusures meshanieal eptitude, Tebles Sember I, II, III,
and 1V show & dlstinot selection on & basls of whatever ~
the test nmeassurece, and =1l the socatter diesgrems show a
erouding or bunehdng in the higher mechenieal aptitude
ratings, <8 was ¢aloulated earlier in the study, the
group of 275 to whom the teste were given was selected
froa s novmal group of 448, and the elimination in the
lower pating groups was as bigh as 02 por ceat, Tebles
Sumber I, 11, snd IV show a greater ability for teshe
nical than for voeational students in swehanicel aptie
tude, snd the seattey Glagrese elovw & coneletent superw
fority of the tee!micsl students over the vesatioual
students in sll teacher grede distri utions,



“pestion Nusber § 18 not se sasily answered, nop
ean it be angwered so clearly, The seatter disgraems,
with mechanical aptitude ratings for asbseissa und teashey
grades Tor ordinates, show that the range fer "p" e
from LE3 to .30 for ehop, drewing, snd solenve, and
te appreelsbly loser for inglish and mathessties, being

4088 to .10 for the lest tve subjects, 7o Judge
from these correlations the predietive valuwe of the
tests for succes in “aglish or matiemsatics is negligible,
and it §ig not very marked for shop, drawing, and sclence,

It would gees perwiseible, then, in the 1ight
of this study, te éraw the following eonclusions:

..amn-:-.nmmu.ma”«m‘
uwuam:nmwmm
sptitude, ol

be Heshanieal sptitude retings uﬂlouu.ndﬁnh
with sehool success, tut not te & sarked extentessspociale
1y in the case of those having bdgh mechanicsl sptitude
”M’l

e. The predietive vulue of the testa ia greater
for vosstional students in predieting both svecess and
fellure,

d, Vocational students are inferior teo techaieal
students, both in mechsnieal eptitude und in sehool o
achiovement,

v

4



o. The tests bave a greater value in predieting
failure ameng those with low retings than in predieting
sucooss among those with high retinge,

fo "hile the tont moasurce the gualities whieh
influence studonta te deolde to attend the technieal
high seohoel, it does not messure for svecees in the v
sehool te s marked dogres.
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APPENDIX
Teacher Grades
Mech,

No _— g::ins En B Shop
o A Seore « Math, Selence w. Sho
f: 138 e‘ G P ¥ o
13 1e7
13 134
18 140
13 174
13 128
15 117
13 128
13 145
13 148
13 167
13 129
13 144
13 123
13 162
13 142
13 186
13 153
14 104
14 147
14 80
14 1867
23 14 143
24 14 117
14 133
14 1lo2
14 117
14 157
14 107
14 143
14 172
149
14 13
14 137
14 135
14 1852
14 161
14 116
14 142
146
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HEOEQCdNAdAAYOQ N YNE N YNAQOOOO W WO W W WO G Wk
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Teacher Crades

Mech,
TéstTest Apt. Heeh.
No. Age 8core Rating Eng, Math, Seience Drw., Shop Shop
41 14 160 B P e G E G
42 14 138 C+ P G G F F
43 14 144 C4 E E E G E
44 14 178 A E E E E E
456 14 108 C- E E E ¢ G
46 14 130 ¢ U ¢ F F F
47 14 136 C+ U U v F ]
48 14 145 C+ 4 F F F F
42 14 131 € e B 4 ¢
50 14 1656 A P G P G F
51 14 142 O+ ¥ F ¢ F r
52 14 157 B 4 F F F e
- 53 14 142 C+ ¢ G F F
64 14 151 B U v v v P
66 14 143 Ce ¥ g - - X & ¥
56 14 98 D G E G ¢} G
87 14 134 C+ F F F F G
68 14 156 B E ¢ G ¢ G
6 14 191 A v G F F F
60 14 124 C v 4 G v P
¢l 34 15Y B F P F F P
62 14 188 A F F ¢ ¢ G
63 14 114 C- ¢ ¢ (] E ]
64 14 135 C+ U F F E ¥
66 14 135 C+ b 4 G (¢ G ¢
66 14 1év B P F v U F
67 14 126 ¢© v U U F v
68 14 151 B G G F ¥ F
69 14 1583 B G E E E E
70 14 134 O+ U ¢ F G F
71 14 146 B U U U E P
72 14 149 B U F P F G
73 14 116 € E E E ¢ G
74 14 188 A 4 F F F
76 14 149 B G G F G F
7¢ 14 128 ¢ G E F F F
7T 14 174 B F G i} G P
78 14 128 ¢C ¢ E G e e
79 14 132 Cs G G G F G
80 14 132 C+ P e E v F
81 14 181 B F (e} F F e
82 14 175 A (¢} ¢ E F G
83 14 107 C- U F F G ¥
84 14 150 B U ¥ G ¢ P
86 14 126 ¢© F ¢ 6 ¢ G
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