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CHAPTER 1
INTRODUCTION

Por Amorican ehildren who have “entered their teens” and left elementery
[sohool behind, further formal education tekes on a new look, Previously, their
leerning experiences have followed routines and regulations whioh have been
similar to most ehildren of like age or grade. "Tesn~age maturity®, however,
[hes evolved urgent and distinet "individual differences™ which no longer cen be
Wuthﬂod by 1like training for sll, Thus, educators have set a point at the

jend of eighth greade and about student age of fourtesn as an appropriate and

actioal time, both in terms of individual psychologiocal development end in
Emm'tntiu orgeanisation, to provide sn sdjusted educational progrem, desigp~
Td to mest an ever incressing veriety of demands for instruction on the “high
[school® level,
1t i» usually accepted that the growth of intellectual abilities, as
[reflected by a student's standerdized test soores, has been "stabiliszed” at this
rze period to the extent that en eighth grade test is likely to prove almost as
jrolisble as a twelfth grade test for evaluating innate individual potonthlu.l

1 Henry Cheuncey, "The Identificatiom end Education of the Acsdemiecsally
Talented Student in the Amerisan Secondary School”; Conference Report, National
[Education Assoeintion, February, 1958, 32.




Bowever, although young people's minds may be assumed to be approaching capacity
development at this time, thelr judgments, whieh depend upon experience as well

s intersat, may not, at the seme tine, be assumed to be mature. Upon this

remise our guidence motives are neither to hurry them into deolsions nor to
ke degisions for them,

Generally, our Amerisan education system requires students to make
Flitfonnthl currisular choices at the end of eighth grade. In oonsideration
bf voosticnal cbjectives, freshman offerings are oonfined along:begimning 1lines
pf lpuhllu;tian through "eourses of study" lesding to the business world; to
pollege and the professions; to oollege « or nmot « and technical fislds; or
plsevhore, DBecsuse these freshman decisions have importsat longersnge implics-
tions in edusationsal and vooational progress, adequate guidenee is of precise
Enportenes to the begimning high stuient.

Purpose and Justifioation of the Study

This peper conosrned freshmen boys who have "shosen™ woodshop slasses at
[arrison High School during a period of three somesters, from September, 1956,
fo Jsnuary, 1958. Freskmmn woodshop memberships were ;mdiod in response to
Tmny natlonwide olaims; (1) the shop classes are being used widely as "dumping
Eroma" for slow learners or nm-ucnforniltl;z (2) that, with respect to

techniscal course” assignments, high school "guidance® has failed largely in its

2 Donald B, MoEay, “Realism in Industriel Arts®, School Shop, Ann Arbvor,
(111, Merch, 1954, 28,




lost vital obligation -~ discovery end development of ability. v

This study is jJustified by the fact that shop teschers everywhere are
in sgreement that large numbers of hoys yearly are wasting time in technioal
lourses for which they are without aptitude or interest, Today, our nation no
longer can afford to waste its nsturel resources - least of all its human ones «
Neast of all the many young men who are being shunted intc shop olasses without
#ppropriato disoretion,

The assistant direotor of edwsation for the Ameriecan Federation of
Lebor slaime that far too much of the so~oalled guidance has been a process of

lassigning the slow learmers to shop classes snd the more repid lesrners to
3

cedemio pursults,” In Celifornis, Froshlich finds that vocational education

ourses ar¢ used as a "dumping grounds" for scademic misfits where too often
failures from scoisl studies have been transferred to shop classes. He contends
[that sueh procsdures are spparently besed on the belief that if a person is not
bright emough for the so-galled academie eccurses, then he must be able to
Fuoeud in shop e:l.amln’«.4 Bateson states that shop classes are made up of the
low ealiber students not selected for physics, Frenoh, math, history snd like

hubjoeta.ﬁ

3 John Ee Cosgrove, "Labor lLooks st Industrial Arts®, School Shop,
frn Arbor, XVII, April, 1958, 12,

4 Clifford P. Froehlich, "The Weskest Link in the Chain”, Sehool 8hop,
jinn Arbor, XVil, October, 13956, 9.

Willard M, Bateson, "These Three Clues Cen Mean a Good Drafting
Etudont" Sehool Shgp_ Ann Arbor, XVIII, 8¢ptmbor. 1958, 15.




The American Vocational Association objects to veocational education
being the dumping ground for retarded students even though some of them might
be able to profit if the work were confined to a limited number of mmusl
skills.é schuessler7 feels that although the guidance given was well-intended,
students are led to believe thst they can achieve success in the technical
f4eld aven though they have not the mental 3bility to succeed in academic work,
A somewhat similar sentimeant is embraced by Lisk38 whose study led him to cone
clude that meny scademic teachers foel that shop courses are designed for
pupils of low mentality while most Industrisl Arts instructors are of the
onposite opinion, namely, that high degree of intelligsnce is needed to
succeed in shop worlk,

In & Symposium on Industriasl Education in Chicago, Weellner stated
that it 13 not uncommon to find in our schools pupils wnable to profit by
further formal educstion, who are, therefore, assumed to be splendid prospects

for trade training.9

6 Vocational Education for American Youth, Americen Vocational
Associstion, wzshingben, 1954, 7.

7 Carl Schuessler, The Correlation of Mental Ability with Mechenical
Ability, Unpublished Masters' Thesis, DePaul University, Chicago, 1956, le

8 williem Liska, The Correlation of Intelligence with Mechanical
Aptitude, Unpublished Masterfs Thesis, DePaul University, Ghic2g0, 1932, Je

9 Illinols Industrial Education Assoclation,ed, Industrial Education,
Chicago, 1940, 43, '




Although the trend of plaeing the pupil with low mental ability in
shop apnears to be nationwide, the author is immediately concerned with the
transition of koys from the eighth grade of the elementary schools to the
ninth grade in the public high schools in the City ef Chicago, Rased on their
scores in resding, arithmetie and intelligence tests administered in the eighth
grade, pupils sre classified for entrance inte high school Minirmum Essentials,
Regular er Honers program,

Certain eriteris have been established for the enrollment in each of

these programs, 10

Minimum Essentials clasaes for the slow learners, who are
likely to be potential drop-outs, set &n I.Q. ®elow 90, resding score below
7.0 and mathematies score ®alow 8,0. A typical program for a person in the
first year of this Minimum Easentials program would consist of reading, essen-
tisl mathemsties, essentiasl science, and shop., It is noted that while the
Inglish, mathematics and science classes are designsted as minimum essential,
no such classification is given to the shop.

A freshman student with an I,Q. of 115 or above and s reading score
of 10.0 or above when he enters as a freshman would be placed in the Honors
progran, His schedule would consist of honors elasses in English, algebra, and
biology, but not honors shop, If he selects shop, he would be mixed in the

same clasa gs the minimum essentials pupil and the regular or sversge pupil,

10 High School Bulletin, Teacher's Guide for Program Placement of
Pupils, Chiecago, Mareh L, 1958, -




The Honors Program is further extended to the One Hundred Program
shere the twanty-five Lest puplls from eaoh gsomsster are selected for
¢ccllage preparatory academio, noa-tschaicul acurc&a.ll

Here, then, is svidence that the nationmide trend is belng praoticed
in Chicagos those pupile with low intslligenco scores vho ere in the Minimum
Essentials program ars assigned shop work, whlle the average or regular pupils
end the Homors pupils are sllowed to select shop, but the twenty-five best
pupils are gziven no shop at all.

Tha author fesls that whille sows ¢f the minlmus essentlial boys will
faake 8 success of shop work, thers are many who will be wasting tlue end might
nct guccead thersine Likewise, that of the boys in the rezular end the honors
program, some will advanoce rapldly while others will not suecosad in shop., The
#nrposc £ this study, then, is to investizats the predictive value of certain
pencil and paper testz in relation to woedworking sehievemsnt in order thet
[pore thorough guldanoce may be given to the elghth grade boys when they ere
preparing to enter high school. This study will consider the fellowing
Luosﬁc'ns:

l. WKhat types of measurement are most appropriate in evaluating
students' aptitudes for and interests in woodshop? ?

2, FHow valid sre the various "measures” as oriterie for estimating

11 Blsnohe B. Paulson, "Proposals for the Seleotion of Students in
the 100 Program", Chicego Board of Rducstion, 1958, 2,




students® potentials for woodshop achievement?

3+ What are the most effeotive means of employing scores or
meagures to obtain the most reliable predietions of shop success?

4, How large are the errors of ths obtainsd estimates?

S5 What reconmendations camn be made toward adequate progrems of
guldence for freshman high school students who enroll in wood-

shop clesses?

Seope and Limits of the Study

Although this study attempted to investizate the prediotive value
of sertain psper emd pencil tests scores in relation to woodworking achievement,
it has definite limitetions. No sttempt was mede to olassify the inooming
freshmen into types of courses such as commeroial, academic or technicel, In
the first two coursss, shop work may be selected eas sn elective; in the techni-
oal course, three years of shop are required. Rezerdless of the course chosen,
the pndioti‘n velue should remain the seame,

The investigation was based on the assumption that woodshop will be
the beginning or first shop encountered by the freshmen as they enter high
school, Should en individual schcol have a variation in the scheduling of
shop sequence, the predictive value :my differ, It must be reslized that the
generalizations of this study osn be applied only to a limited extent to

students enrolled under like oiroumstences in similar situations.




Methods to be Used in the Smdx

Most of the studies eonceming aptitude and interest testing have

[peen essentially statistioal studies touching omnly e few phases of this

roblem, snd as a result have not ocovered the whole problem of prediction of

igh school woodshop sucoess., A true evaluation of eny prediction should in-

Jeludo consideration of the many components which comprise the progrem;

intelligence, interest, mechanical aptitude, age smd certain biogrephiosl infore
patlon. Therefore, it was the intention of the suthor to investigate the
redictive value of the entire problem as it applies to freshmsn woodshop at

Earriom High Sehool in the City of Chicsgo, rather then a few isolated factors

jof the problem as 'ahovm. in the methods to be used,

The procedure of predicting ninth~grede woodshop performence was

fpprosched by nine steps:

l. A review of previous research on the problem ef predioting shop
suoosss by means of intelligence, mechanical eptitude, end interest
tosts,

2. Administering a battery of seleocted test materials; two intelligenece
tests, the Kuhlmenn-Anderson Intelligence Test H and the S,R.A,
Primary Mental Abilities Tost AH, Ages 11 to 17j two mechanioal
aptitude tests, the 8.R.A, Mechanical Aptitude Test AR and the
MeaoQuarrie Test for Mecheanical Abilitys two interest inventories,
the Gerretson and Symonds Interest Questiomnaire for High School
Students snd the Kuder Preference Record Vocational Form CH; end

a personal data questiomnaire devised by the author, to nine oclasses
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4.
5

6,

Te

8.

of 215 freshman boys registered in the woodshop classes at the
Horrison Technical High School in Chiesgo during the fall semsster
beginning September, 1956,

Setling up two woodworking projeots common to the nine classes,

A reting scale for evaluating the projeois is to be set up.

Each separate project is to be graded by three woodshop teachers,
For the purpose of this study, the average of the mark will be
looeptéd as the grade,

Obtaining the final class grade for eash boy,

Studying the reletionship between the predistor veriables; intelli-
genoe quotient, mechanical aptitude score, interest score, sge and
questiomaire score; and the oriterion variable, final class grade,
by eppropriate statistioal teshnique with a view to optimum predioc-
tion md/or olasssification mccording to future performence in wood-
shop. The multiple regression technique was used,

Comparison of the test scores of the original group of 215 freshmen -
at Harrison High 8chool with the scores obtained from & group of 30
general sequence, non-teochnioal boys at Harrison High School,
Comparison of the test scores of the original group of 215 freshmen
et Harrison High School wi th the scores obtained from a group of 43
boys in the Foundry Shop at Harrisom High School,

Studying the relationship between the variables after administering

the ssme battery of tests to 142 freshman boys in two other selected
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Chicago High Schools during the spring semester bogiming

Pebruary, 1957.
9¢ Cross Validetion of the obtained results with s second group of 79

freshman woodshop boys at Harrison High School one year later,

September, 1957, |

8inoe high sohool shop teachers have lsmented that the school shops
have been ussd as a dumping grounds for the slow leerners snd the non~conform~
ists, it would seem more sppropriate, inestead, to selest boys for woodshop on
the basls of mmy factors, mechanical sptitude, interest, intelligence, snd
[environmental items, In the following ehapter, the status end present trend of

jrocdshop will be more fully discussed.




CHAPTER 1I
STATUS AND PRESENT TRENDS IN WOODSHOP

Nature of Shop Instruetion

The earliest attempts to inelude manipulative type work in the

[ahooll were designed to serve these two maln purposes: to develop certain

ool skills end to provide for constructive use of leisure time. Various

upporters of menipulative work opened & number of industriel schools around
Lestcn in eabout 1860, The classes, whioh were often held after regular school
hours or on Saturdays, were not psmitted to take the place of regular school
nttendunu-l
The first industrial arta program was introduced inte the publie
high schools in 1870, The introduction of the sloyd mmual treining program
broyht this about. Although there was some vocational valus in the manual arts
program, its chief justification was on disciplinary grounds, Later the pro-
Fm began to tum more and more in the direction of vocational vaﬁlmu.2

In the sarly days of manual tralning the work a student performed

1 C. Je Gerbrasht, "Industriel Arts in Elementery Bducation",
[ndustrial Arts snd Vocational Eduoation, Milwaukee, 45, January, 1956, 1.

L 2 Thomas C, Venesble, Patterns in Secondary School Curriculum,
ew Yﬁ‘rk. 1958. 167‘

11
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very often did not result in a useful product, but only soms sort of exeroise,
for example , &8 wood joint, In the later 1880's fairly small objects of value
were produced, These were usually arranged in e series of increasing diffioulty]
The term "menusl arts™ began to replsce the term "manusl training” |
between 1830 snd 1910 in an attempt to reetify the three critioisms directed
sgainst the programs (1) too much emphasis on skill, (2) licvie oomcern to
good design, (3) no reletion to activities in the rest of the aurr-iaulun?

_ The influemce of Herbart was felt when handwerk construction
activities were used to facllitste the teashing of the regular subjects, John
Dewey's notion that school oxporionus should stert with real activities cast
doubt on the validity of & sequence of manipuletive exersises of even useful
productss These ectivities were later expanded to inslude appreciatiom snd
understanding of ths industriel world and intelligent seleotion and use of
industrial produots.

The term, "menual arts®, mow seemed inadequate, since the products
{cohotod and used were rather the result of mechaniocal than of manuel proocess,
#tnd since the mmy snd veried industries to be studied besame more and more
pechanized, Since 1904, when it was rirst suggested, thﬁ new term, "industrial

larts”, has gained wide acceptance as properly describing the work done.

3 Gerbracht, "Industrial Arts in Elementary Education”, Industrial
hrtn and Vocational Education, 45, 2.
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As the industrial arbs" congept replaced the manual artes oonocept, there was a

general decrease in the smoumt of work done with rmachines, Herbert A, Sotzin

says :5

Industrial Arts is that part of general sducation concerned with
satisfying man's innate desire to oonstruct with ocomorete materials
and the development of sn intelligent undergtanding of our modern

industrial oiviligation snd the problems whioh have resulted from it,
through contects end experiences snd tools of memufacture.

Its function in the total sshool progzram is ean integral part of
general education, It ocoupies the same relati onship to the sohool's
eurrienlum as the areas which comprise social studies, health activities,
fine arts, lsnguege studies, eto, It does not attempt to develop skills
t0 esrn & livelihood, This is left to another fleld of education known
ag vocatiomal education,

Acgording to & survey oonduoted in 1949, about 25.5 per sent of all
pupils in grades zeven through twelve in public schools are emrolled in

6
industrial arts courses, However, industrial erts is offered in only about

4 Gilbert G, Weaver, "Definitions of Terms in Voeational and

aotioal Arts Education”, Ameriosn Vosational Association, Weshington, 1954,15.
"Industrial Arts - instruotional shopwork of a nonevocatiomal type whioh pro-
ides genaral educstional experiences csntered around the teohnical sspeots of
ife today end offers orientation in the arees of sppreciation, production,
onsumption, md recreation through sctusl experieness with materisls and goods.
It also s:ma as exploratory experiences which are helpful in the ohoice of a
vocation.

5 Herbert A, Sotzin, "A Comparison of Industrisl Arts end Vooational
bducaﬁon“, Industpiel Arts end Vooational Education, ¥XXII, April, 1943, 152.

6 U. S. Office of Bduoation, "Offerings end Enrollments in High
Pohool Subjects”, Govemment Printing Office, Washington, 1951, 19.
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half of the public secondary sohools in the United 8tabn.7 It is the

snsller high schools whioch generally feil to provide en industrial ‘artn program?
The Chicego Board of Education offers three distinctly different shop
services on the high school level, These are the general comprehensive high
school, the teehnical high sohool, end the vocational hizh school, The general
sim of all three categories is to teach good character bullding and Imowledge
and apprecistion of the American way of life. These patterns of training will
find reflestions in human living from day to day,

The general oomprehensive high school aims to help youth to disscover
and improve latent possibilities whioh may be suited towerd useful human
jendeavors.

The technical high school, such ss Harrison Technical High School,
[offers s general program with emphasis on knowledge, skill, and sppreciation
lof teahnisal training., Through experiences in memy shop, drafting, and other
related courses, students in these schools ere prepared to enter teohnicsl
filelds of endesvor, or tc enter genersl amd engineering colleges.

The v2oational high school in the Chicago program prepares youth for

T\ specifio vooatlonal place in business end industriasl econocmy.

7 We E. Warner, A Direotory of Industrial Arts Teache r-Education
Progrems and Personnel in the United States”, Arerican Industrial Arts Assooie~
ion, 1941, 11,

8 C. J, Goerbracht, "The Trend is Evident”, Scheel Shop, Ann Arbor,
KIV, Ootober, 1954, 13.




15

The relation of woodshop as a phase of the general education program
in these verious types of high schools in Chicago may be oonsidered as;
(1) an eleotive course in a two year sequence in the gensrel high school after
the student has hed & course in Industrial Arts, (2) e required oocurse in a
three year shop sequsnce in the techniocal high schools where it is considered
to be the most adaptable of all shop courses for students without previous
ﬂ'ho‘p exporience, (3) vocational in hsture in the junior and senior years of
the voeational high l_ohoalug
The funeticn of the shop in the wvarious types of high schools
determines the type of woodshop. At Harrison, woodshop would be classified as
jo 1imited genoral woodshop in which the aotivities and feoilities are limited
to working with & single basic material, wood, or to a slosely related group
or family of industries ineluding such activities ss oabinet nsking, sarpentry,
ﬁmod finishing, upholatery, wood cerving, wood tuming, model meking, snd

10
pattern making, This type of organization is in contrast to the aomprehensive

eneral shop which gonduots & multi-aotivity program in whioh two or more aress
Ffrv handled simultanecusly in one shop by one teacher, The Industrial Arts

9 Hobart H, Sommers, "Thie is Vooational Education", Chicsge Board
f Education, Chisago, May, 1951, 37.

10 Chris Gronemsn, "A Guide to Improving Instruction in Industrial
#&rtl", American Vooational Assceoiation, Washington, June, 1953, 31.
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Laboratory which operates in the comprehensive general high sehools in Chicago
is an example of this type of organization; or (2) the unit shop in which the
sctivities sre limited to s single industrial occupation, cabinei making,
patiern making or earpentry, Sueh orgenization is found in the third end
fourth years of the vocational high schools in Chicago,

Objectives

For countless generstions men have chosen, hewn, and cut meny kinds
of wood to house themselves and their possessiona, Wood has been carved,
fashicned, and shaped to satisfy practical and aesthetic noeds for the homes
of many peopla, Modern metheds of enhsneing its nstural besuty, clever fab-
riestion, and artistie styling have kept wood in s top ranking position over
more recently developed building materisls,

Woodshop sesks to acquaint young people with the mechsnleal and hand
processes of the woodworking industry., This acqusintance, made through the
use of well selected projects, related reading, and manipulative experiences,
will give the young eitisen important kneowledge and some fundamentsl skills,
The atudent's experisnees in woodworking should result in an gppreciation of
the processes and methods through whieh erude materisls are made usefully
attractive snd salable,

The materisls of instruetion cutlined in the subsequent pages are
designed for the total program of educstion in sccordsnce with the philosophy
and objectives of the Currieulum Couneil of the Chicago Public Schools, Aims




I.
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W.pcoirioany relating to instmetion in woodwork are as rellonnn

70 introduce the student, who has little or no oxperiunoe; to unit
shopwork snd 4o develop within the individuael good shop habits,

To develop the ability to care properly for tools smd to use them
with a ressonable degree of skill,

To provide the opportunity for the students to wori together and to
develop safe work habits,

To allow machine experiences on such machines which can be safely
opsrated by beginning students,

To teaoh the basic related informetion pertasining to woodwork, ead
to provide experiences in the reading of plans md drawings.

To develop mn interest in woodworking snd to acquaint the student

with vocational possibilities in the woodworking industries.

Abintl Needed to Susoeed

There is a definite need for & positive approach to the seleotion of

ptudents for technical work in our high schools, Our selsction must reach out
Fmd identify those who cen profit from shop training as well as to deny

pdmission to those who ars not gualified,

The lack of standards of sdmission has placed us in ocur present

As hes slready been noted on pege 2, there has been a nationwide

11 "Woodwork, A Guide for Teachers in Chiocago Public High Schools",

Chicago Board of Bducetion, 1984, 1.
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trend to use the shops as a dumping ground for acedemic misfits. This problem
san be met by doing away with the old oomospt of selsction and by substituting
the guidance process in its place,

The guidance phase is the primary concern of educators who must
svaluate the student in terms of his ability to profit from the kind of train-
ing offered. They must be sble to tell him what are his chences for sucocess
snd how tough the competition is going to bes It must be recognized that each
student has e different probability of success, that standards must be adjust-
able in terms of wniqgue characteristics of each student,

To seceomplish thia task we must collect all the possible faocts that
may have meaning for the student as he makes his decisions and educatiomal
plms,

Ve can ostimate to soms degree the pupil's stebility of purpose,

How great 1s his desire to enroll in shop work? Is it based on the result of
failure in academic subjects, or in long time interests in mechanloal or
industrial things? This stability of purpose whioch provides the drive or power
of psrseveranse om be evaluated from interest inventories.

Since this chapter is concerned with collecting data for use by the
sohool in its guidance sctivities, the signifioance of an individusl pupil's
intelligence quotient claims attention. Intelligence has frequently been
defined sa the:ability to adjust to the environment or to leam from experiemce.

For our present puiposes one night say that intelligence 1is the ability to
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suocoeed in school, or &s meny schools now refer to it az =cholastie aptitudt.u

Meyers has prosented evidence that a pupil's intelligence quotient must have
m important relation to the amount of schooling which is practical for him to
:mdnrtakv.u

Mnother fastor which olaims attention in the list of psyshologiosl
deta needed for guidence purposes is the possession of special aptitudes whioh
makos a individual better suited to one high sshocl course than to another,
It is well kmown that two people of appioximataly the same general ebility
differ a great deal in the ease tnd readiness with whidh they oan learn shop-
worke It 1s elmar that there is something whioh, if discoverable snd measur-
able in advance of vooational choioce emd preparation, should prove of zreat
value in counseling,

However compleote end avourate be the information gathered conceming
& indlvidual from tests, laven tories, and other measuring instruments, it is
still desirabls to obtain oonsidersble data conocerning his social environment.
These data are a valusble aid to understanding and interpreting the data from
other sources, Iioreover, they themselvea give important suggestions as to
what may be expeoted of en individual, What he will do in a partioulsr

situation often depends on oconditions that belong to his soeial environment,

12 Donald Super, Appraising Vooational Fitness, Hew York, 1949, 86.

13 George E. Meyors, Prinoiples and Teohniques of Voeational
Guidanoe, Wew York, 1941, 177.
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in this study a specially designed personal data questionnalire wss used for the
purpose of obtaining certain signifiomnt data conceming the 1ﬂd1viéua3 ‘s home
end asscoliations cutside the home,

Finally, data are necessary conceming the individual's age. When
s student enters high schoel at an age not within the normal sxpected renge,
the problem of the effeot of experience snters In, Differences in maturity
of individuals have alweays been observed. The efiect of the role of maturetion

upon success in woodshop is the type ¢f guestion that calls for ettention here,

Materials of Instruotion

In order to aceomplish the objectives that are acoepted for wood-

working, it is necessary to use many instruotiomal materials, techniques,

and methods of prooedure in presenting situations that ere conducive to leamn-

ing. The most frequently used are these:

1, Verbal mteriasl -~ inoluding planned lectures, class disoussion, and
printed instrmotional materials.

2., Teacher demonstrations « including machine operation, safety pre-
eautions, handling of tools, the processing of materisls, leyout
procedures, use of measuring instruments, and the interpretationm
of blueprints and sketches.

3. Visusl and audiow-visusl aids - including charts, photographs, filme

strips, models, fleld trips, exhiblts, end motion piotures.
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4.  laboratory practices - including the operaticn =f machines, the use

of tools, end & more comprehensive exsmination of naterials by the

studantas,

Each of the foregolng methods of instruotion is of great importanse.
Zach method however, should be evelusted in terms of what it will eontribute
tc & given tegk before t00 much emphasis is placed on mmy one method or sny
combination of thems
In the school situation under sonsiderstion, the toaéhtr mast plan
activities to fit into two pericds of forty minutes esen, plus an intervel of
four minutes when soedemic olasses change rooms. This lepgth of time seems
quite adeqguate for shop classes even though at least fifteen minutes is ocon~
sumed in the handling of tools and materials, This provides for sixty-nine
minutes of actusl olass work,

Aftor oareful consideration of the characteristios of adolescents and
of the objeotlves provided for them, it is suggested that 80 per cent of the
class time be spent for msmipulative work. Approximately 20 per cent of the
tims will be given over to related work snd damenatratiana.u This course of
action will be Iollowed except on ocecasions when motion pilcture films reguire
the use of the entire 80 minutes to present and review a film,

The major influenoes favorable to providing e large proportion of

14 louis V, Newkirk, "High School Course of Study in Industrial
Arts”, Boapd of Eduocation, Chicago, 1940, 2,
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the period for menipulative work may be listed as t‘ollmnls
l. The innate desire of humsn beings to create worthwhile objeots;
2, The restlesaness of adolescents when they are restrained from
participating in activities whieh seem important to them;

3« The very nature of the course whioch demands such a procedure.

In order to avold unnecessery loss of time, tools are mounted on wall
panels 30 that the student may seleet and replace them rapidly, Necessary
materials are retioned snd mede avellable to each student to provide for the
least loss In time in issuing them.

Each pupil is assigned a pormanent work stetion, snd is expected to
leave it clean and orderly at the end of the oclass pericd, This eliminates tie
necessity for making special deily assignments for this task.

As a means of reoording olessroom activities and progzress of pupils,
the following list of forms is used:

1. A record cerd listing ocertain personal data.ls
2. A related lesson topic sheet to show dates of toplcs and demonstra-
17

tions given.

18
3. Individual project reccrds for each pupil.

15 William L. Lewis, "A Two Year Industrial Arts Woodworking Course®,
Industrial Arts and Vocational Eduecation”, Milwaukee, 45, February, 1957, 42,

16 See Appendix 1, P 112,
17 See Appendix 2, P 113,

18 See Appendix 3, P 11,
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Jritix1ly, shop work in the schools started es 2 menipulstive
activity, progressing Irom sloyd to manual irsining to the present industirial
arts, The mxjor &iffersnce bstween these activities 4z in the inclusiveness
of the obieetivasy the latest trends shift from menipnlstive processes toward
socisl sdjustment, As the pendvlum of educstionsl philosophy swings, emphasis
is now placed on that special educetion whieh at the prasent time is cslled
"goneral education",

The teashing of woodshop invelves class lectures, demonstrations,
rasding assignmente, s system of records and tests, snd many other devices,
primsrily, the manipulstion of tocls and meterisls suited to the machanical
amnd intellectusl 2bility of the pupll and his spsn of interest. The way in
which these variocus sbilities affect shopwork will be clarified in the next

chapter,




CHAPTER III
REVIEW OF THE LITERATURE

To understand children better, to gulde them more intelligently,
it is importsnt to clarlfy the meanings of the factors that will be involved
in this study, The first part of this chapter will deal with the clarifics
tion of these meanings, while the second part of the chapter will review a
mrber of studies concerning the prediction of suecess in shopwork.

Survey of Psychological Data

Intelligence
One of the most lmportant ways in which children differ is in

intelligence, Although these differences are pressnt at birth, they become
sasisr to detect as children grow older, Yet, intelligence is not easy to
defino, Not all psychologists agree ss to exact nature of intelligence.
Terman says, “An individusl is Intelligent in proportion as he is able to
carry on sbatract thinking."l Van Wagenen treats intelligenve as “capacity
to learn and to adjust to relatively rew and changing conditions,"2

le Lo Mo Torman, ®Tntellipence and Tis Vezsurementf, Journal of
Educational Paychology, March, 1921, 128.

2. M. J. Van Wagenen, *Intelligence and Its Measurement®, in
Readinge in Rducational Psychology, Charles Skinner, ed, New York, 1937, kol.

2
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Boynton defines ‘mtelligance a8 "an inherited capacity of the individual which
is manifested through his ability to adspt to and reconstruet the factor of his
environment in sccordance with the most fundamental needs of himself and his
groupt.>

Spearman has presented what is called the "two.factor theory® of
intelligence, one factor being general and the gther spoeific.h Thurstone
stressed the "multiple factor® theory which recognizes intelligence as consist-
ing of several sbilities, seven of 'whiah have been identified: (1) nmumber
ability, (2) word fluency, (3) spece, (L) memory, (5) perceptual speed,
(6) reasoning, end (7) verbal eomprehanaion.s

While psychologists are agreed that it is quite impossible at any
point in an individusl's life to mske clear-cut distinction between his
native capacity snd the effects of geberal environment and formal education
upon that ospacity, nevertheless, it has long been recognized that there are
important differences smong individusls with regard to such native cspseity,®
In this respect humsn beings are not born equal. They range from the helpless
idiot on one hand to the most brillisnt genius on the other. Thess tuo are at

3. Paul L, Boyntor, Intelligence: Its Menifestations and
Measurements, New York, 1933, 15,

L. Charles spaarimn, The Nature of Intellipence and the Principles
of Cognition, New York, 1927, 3527

5. L,L. Thurstons, "A New Conception of Intelligence", XKducationasl
Recerd, XIVII, July, 1936, Lid ——

»

é. Meyers, Principles and Techniques, 171,
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birth equally helpless, (me, latking in native intellectual capscity, remains
helpless as long as he lives, in spite of the best enviromment, The other
child rich in this native capacity, develops rapidly under the influence of
favorable environment until he is able to discharge 1ife's most difficult
situations efficiently, There is evidence to indicate that the native capacity
of humens beings on the whole exhibit quite generslly the fundesmental
characteristics of the normsl curve of distributien.’
According to Burks, sbout 17 per cent of the differences in intelli-

gence among individusls is due t.;a differences in home environment, though
"home environment in rare cases may account for as much as twenty points
of increment above the expected lml."s Bingham concludes that, sccording
to evidence now available, there 1s about 1 chance in 22 that an I1.Q, will
increase or decrease as much as 12 per cont during a four year high school
period.g.

The traditionsl measure of intelligence is the gensral intelligence
test that 1z used in many schools, Today's :!.ntglligence tests help to
distinguish not only the mentally handicapped, but also the mentally gifted,

These tests have become inereasingly valuable to tegchers in helping all

7. Amme Anastssi and John Foley, Differentisl Psyelhology, Mew York,

1949, 8L.

8. Barbara Burks, "Nature snd Nurture", Twenty-3eventh Yearbook
Naticnal Soeiety for the Study of Zducstion, Bloomingten, 1978, 308,

9. Walter V., D, Bingham, Aptitudes and Aptitude Testing, New York,
1937, Lo,




27

ehildren to suonasd kebler in scheol, bo outline their educsztional futures,
to plon thely saresrs, snd to find setisfying leloure time zetlvitlos,
Trtellivenes teots do not mesoure gLl of 2 personts adility. They
Ao, howover, glve an astimate of one very importsnt aspeet of 1%, an aspeet
vhieh 1s cdefirdtely related to scademie sucoess and, in a lesszer degree, to
achisveriont in most other Pields, Intslligence teats have become, therefore,
valusble inatrumerts in edueation, The intelligence test is the west general
measure of & pupil's expacity ‘o succeed in hls school worle, 10

Speaisl Aptitudes

Aptitudes mey bo considered to be 2 momsure of present charscteristics
that have keen fovnd to be predietive of capselly %o learn, “nzlish and
™ngliek in their Comprohensive Detionasry of Paychologicsl and Psychosnslytical

Terms dafines sptitude as: "The capacity to aequirs proficiency with s given
anownit of training, formal or informsl.”

Bingham,'l who gives the most somprehensive explanation of aptitudes,
statesy "In referring to a persen's aptitude for wsthematics or art or
scarpentry, we sre leoking to the future, His sptitude is, however, a present
condition, a pattarn of traits, deemed to be inéieative‘oz his potentialities,”

10, Arthur Gates, Arthur Jersild, T.R, McConnell, and Robert
Challman, Edueational Psychology, New York, 1948, 267,

11, Bingham, iptitudes and Aptitude Testing, 16,
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The student's readinesc to develop an interest in his potential sbility, his
ability to dbecome thoroughly engrossed in his work, and his abilit# to perform
& satisfactory level of competence may be considered as measures of apiitude
sccording to Binghan,l2

Aptitude may be thought of a2s approximeting & normal cuwrve of dis-
tribution, With such a view, aptitude should bs considered as being present
in terms of degrees, There will be a fow individuals whoe will show little or
no aptitude, for instance, for woodshop. It would be Justifiable %o consider
these paoph as occupying the lower end of the normal curve, At ‘the upper end
of the curve will be found, similarly, a small nurber of individuals whose
aptitude for woodshop is exceptional in mature, Foithor uxireme is frequent,
Gencrally, aptitude tests indicate that most atudents have average abllity for
s given aetivity.l3 An individual may or may not have an egual potential
ability for all aciivities, He may have considerable aptitude for woodshop,
but only & low degree of aptitude for muaic.l* Aptitude can be thought of as
an ability for a particular line of work., Some individuals have polentilal
ability for mumerous activiiies, while others possess ability for only a few
activities,.

- One method of ascertainirg an individuslls aptitude for a particular

activity i to set hin at a definite assigmfmt for s reasonabla length of

12. Mt."‘l?.
13, J. Resnuk, "Aptitude or Aptitudes®, Education, 70, 1951, 606,

18, Indd., 607
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time snd ovaserve his efficiency, If, after an adequate amount of tzfaining,
he shows poor performanee, it can be sssumed that this individusl has little
sptitude in this field,

Aptitude testing can often give an indication of possible success
or failure in a specific vocation, Take as an exsmple a student who wishes to
»e a cabinet maker, If his interests are mechanical in nature, his health
good, past scholastic achievement satisfactery, ability relatively high, and
‘aptitude and personality factors favorsble, it may be assumed that the student
would be more spt to susceed at his occupational eholes than if he lacked
these essential elements,

Available tests in mechanicsl sbilities, as well as other abilities,
are ussful in distinguishing those who are markedly defieient; these tests
have not been found adequate, however, to identify those who are markedly
gifted, On a mechaniesl sptitude test @ child whose seore places him in the
lowsst io per eant of the population is quite certain never to hecome an expert
mechanie, It 13 not possibkle to predict with absolute sssurance thgt a child
who places within the top 10 per cent, or even the top 1 per eent, will
develop proficiency in mechanieal m:rk.l5 \

The results of 2 mechanieal aptitude test serve only ss one possible
souree of information giving a genersl indiecation of an individual's degree

of talent, wut not as the sole eriterion of his promise. Consideration must

15, Test Servies Bulletin, "ldentifiestion of the Gifted", World
Book Co., 7, Yenkers-onHudsem, 1947, 6,
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be given both to the results of such tests snd to other such dats about the
individual as intelligence test scores, interest tast scores, snd evidence
concerning his personal and social life,

Interest

Closgely lea'ud to gptitude testing are the efforts that have been
mads to determine the interests of individuals, Interesting activities are
pursued more vigorously and with grester sstisfaction than uninteresting tasks,
wWhen boys and girls resch high school, their interests sre a strong motivating
force for leaming, Their interests sct as an incentive to do good work in
“nglish, in shop, snd in other school subjects, In high school, boys and girls
have many opportunities to select their own school subjects and sctlivities,
These subjects snd sctivities are important because they provide experience
lin helping young people make eareer choices or choices of hobbies,

In every school there are meny activities snd electives that fit
individual interests of the students, When we know the pupil‘'s interests, we
can suggest sctivities and courses that use these interests, We can thus make
school more mesningful to children and give direction to their work. Interast
inventories help us discover th? degree to which a student possesses ths genere
sl pattern of interests that charscterise successful workers in s specific
high school subject,

Personal Deta

The development of an individual is determined by the life-long
interplay of heridity and environment of the individusl, Tk richer a child's

environment, the more likely he is to discover that his developing interests
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and awilities have vocational possibilities, The more depraved his environment,
the more deadening he will find it upon his interests and abilities, The use
that an individual makes of his enviromment depends upon his interpretation of
it, which in turn rcﬂuﬁ the nature and extent of his personal develoyment,
Attention should be given, therefore, to a group of iiems conserning
esch pupil's home environment, The relationship that exists hetwsen the
verious memwbers of his family, whether his mother snd father sre living snd/or
living together with the rest of the family deserve sonsiderstion, The
occupation of the parents indicate approximately their econamiec status, their
eultural background, sand the occupationsl eontacts geined by the student in his
hmﬁ. The employment of the mother outside the home suggests lessened parental
supervision of tha astivities of the pupil, It may also indicate a lower
sconomis status,
The plans of the parents for their ehildren are worthy of note,
Parents are more vitally coneerned than snyone else; they lmow their children
well, end they know what they can do in helping the shild to get started in
life, In many cases, the plans of students sre supported by the ambitions of
parents, while in others they may we in confliet with the peernt's desires,
The pupil’s resetions of all kinds denerve sttention, The amount
and charscter of his voluntery reading, the type, extent, and setting of his
social activities, his amusements snd hobbies -- theze should be considered,
The general type of neighborhood in which the pupil lives and finds
his companions is an item which may exsrcise great influence on him, The

clubs, "gangs", soejeties, and other neighborhood and school organizations -
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of whieh the pupil is or has been s msmbar, and the general eharasecteristies of
his friends should be taken into seceount,
Aghievement

The payechologicsl charscteristies of the individual pupil and the
more signifieant environmentsl influences whigh affect him have been noted;
his achievement also deserves eonsideration, Whst has he done?

The pupil's aceomplishments in his sehoel subjeots have always besn
a matter of great conecern, More care is ususlly tasken to preserve the marks
a3 permanent records than jJust what goes to make up a mark, A tescher's mark
often represents not only schlavement, but slso the teacher's estimate of
native sbility, effort, sttitude, snd other similar factors,l® It must also
be kept in mind that standards for marking pupils differ for essch individual
teacher,

Moreover, it should not be fargotten that one single mark covering
an entire semester's work does not slways fairly represent the astual work done
by the pupil. A pupil may deserve a2 poor merk on every unit except one, and
an "A" on thet one wit, This 1s espeecially true of shopwork,

In an effort to obtain greater relisvility in pupil's marks, a
Chieage high sehoel pupii is rated Wy his teachers en g rsonsl traits of eour-
tesy, dependability, leadership, and ssrvice independent of his achievement
in that subject,

16. Meyers, Prinsiples and Techniques, 232,
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The types of variables jusht mentioned, intelligenece, aptituds,
interest, psrsonsl data, and schievement represant important aspects -~ all
whieh should be representsd in 2 multiple prediction type of analysis,

Prediotivs Studies

Paychological testing has esomo into inereasing use during the past
two decadas in both industry and education. ne of the tschniques which has
beon developed is that of administsring e wattery of psyshological tests to a
large number of individuels in an atiempt to detremine the patitem of ebilities
neaawar& for sueccess in various fields of endsavor,

However, the problem of predieting sueecess in high school shopwork

has received relatively little attention, ¥an Winklcn

found a dearth in
prognostie studies at the ninth grade level,

One reason sdvansed for the relative psuwelity of good research applies
te publie vosational scheols, Students ars fresquently sssigned to shop elasses
because of inawility to adapt to zesdemic eurrieulum, Students are thus
negatively selested; those unable to nmaster academic subjeets, who must or wish
to remain in school are cmpcilei to take vocastionsl courses, The schools are
not able to exereise any positive seleetion, This situstion discourages

research on the seleetion of vovcstional school atudmta..la

17. Keith Van Winkle, Predicting Achievement in Junior High Sehool
Roguirod Industrial Arts, Unpublished Master's Thesis, lows State &ﬁogo .
-2

18, C. H, Patterspmy \"Pre dtet{s
Sehool Courses”, Hdueatl mdwkplo
353. Q

Shecens in Trade and Vocational
& Hessuremant, XIVI, Autum, 1956,
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Humerous studies have borne out the fact that initelligenee, as
measured by intelligence tests, is rather elosely assopiated with genera)
scholastle success, espesially in subjects that demand linguistie ability gnd
the acquisition and manipulstion of sbstract idoaa.w

When eomparisons of different vocations are made, there is a definite
tendency for vocations that require faeility in desling with words snd syyyols
to stand higher on the mu]‘uligemo scale than those that require aptitugy for
menipulative things and mechanisms, The clerieal workers in general exmy)
those engaged in mechaniezl oecupations, The more skilled mrk@s appear to
stand higher on the test thsn the less export.zo

In a group as a whole, within similar oeceupstional lines, intelly.
genes, (as measured wy tests) is sssocelsted with levels of proficiemoy. This
phenomenon is prokably due in part to the faet that the better the position the
greater is the need for ability to deal with abstract faects, and in part 4, the
fact thet the higher the position the more is education required of those
placed in that poaition, Students in engineering are in the top seetion of ¢he
list with an I.Q, of 124 to 129, wherseas electricisns, foremen and meschanigs
are below 115; the genersl eleecirician and the mschinist helper are below 1103
workers in specifie tasks (e.g., sarpenter, plumber, welder) are below 100,
unskilled laberers are at the ottom of the liat.21

19, Oates, Rdueationsl Psychology, 2L9
20, Ieid., 250,

21, Kaoml Stewart, "A.G,C.T, Seores of Army Persconnel Grouped Wy
Ooccupation", Oceupstions, XIXVI, Oetower, 1947, 5.
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Gatea,z‘? in renorting # study by Burt, cleims thsl general intelli-
genee, 28 measured by intelligence tesis, corresponds rather closely to the
suecess of children in the conventional school programg that general intelli-
gence Indiestes the level, diffieulty, or complexity of memtal funetions whieh
gsn ke acquired, and the rste st whieh acquisition within these limits may go
on, As evidenee the sorrelstion between intelligense and various sehool sub-

Jjests is eited:

Intelligence and eomposition r S .63
Intelligense and reading r = .56
Intelligence and arithmetie r® 55
Intelligense and handwork r< a8

This eorrelatien is impressive for all but for handwork, where the relationship
is almost neglible,

Horning and Lenard?3 diseovered 1little correlation between mental
ability as measured by the Termsn Group Test of Mental Ability and mechanical

sbility as measured by the MaeQuarrie Test of Meshanical Avility. The sorre-

lation was .02, (;w:, however, the MaeQuarrie was correlsted with exeellence,
spoed and sesomplisiment on a projest in eleectrieal eonstruetion, the correls-
tion ran .66 with exsellenee, .72 with speed, and .79 with aeccomplishment,

22, Gates, Rducstional Psyehology, 253.

23, S. D, Horning snd Ruth Lenard, "Testing Mechanieal Ability Wy
the MseQuarrie Test", Industrisl Arts Msgasine, XV, 1926, 38L.
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in summarizing his findings en 210 college freshmnen at
Towa State College statad:

1. Thet the chaznces against a boy rated as inferior in intelligence
doing superior shopwork are sbout ten to one,

2. That nine out of ten boys of below aversge intelligence receive
shop grades of average or below,

3« That of every two bright students, one will do superior work,

e That in a group of ten boys of "average" mental capacity, six
boys will do average in shopwork,

S+ The chances against poor shop grades being received by a student
of superior mental capacity are about eight to onej with the
inferior student, thrse to one,

6+ But ~- that 70 per cent, seven out of ten, of these dull students
recsived shop grades that were better than "Jjust passing”.

In sttempting to determine the usefulness of five factors in
achievement in industrisl arts, Van Winkle’> found that for the prediction of

industrial arts marks from 2 single variable the correlations attained were

these:
Intelligence and Industrisl Arta‘ marks +36
Mechenical Aptitude and Industrial Arts marks 4l
Hwhanical m’ﬁe’reat and Industrisl Arts marks 11
Manipulative Interest and Industrial Arts marks 09

The, variable, mechanical interest and manipulative interest, fziled to prove

2L, S.3. Sutherlsnd, "Correlation Between Intelligence and Skill in
Shopwork", Industrisl Arts Magazine, XVIT, 1928, 20k,

25, Van Winkle, Predicting Achievement in Junior High Schoo}, 38
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significant as pmd:.‘.ctive factors for industrisl srts marks, therefors, these
two variables were dropped from the study.

A better prediction was made from the remsining two variables,
intelligence and machanical aptitude, An increase in size of the coefficient
of correlstion indicrtes that a significantly better prediction of industrial
arts marks csn be made when two indspendent varisbles are employed; howsver,
the advantage of both over mechanieal aptitude alone is not great; the co-
efficient of ocorrelation was reised from L1 to. L6, 2

In a study of ssventy«thrse senior high school boys at Crane
Teohnical High School in Chicago, Iiska®! obteined the following correlationss

Otis Intelligence and Stenquist Mechanical Aptituds #1 -~ «11
Otis Intelligence and Stenquist Mechsnical Aptitude #2 +06
Otis Intelligence and Stenquist Assembling Test «32
Otis Intelligencs snd Academic Achievement Wh1
Otis Intelligence and Industrisl Arts Achievement «36
Stenquist Mechanicsl Aptitude #1 and Acedemic Achievement .0l

Stenquist Hechandcal Aptitude #1 snd Industrial Arts Achievement ,21
Stenquist Mechanical Aptitude #2 and Academic Achievement 11
Stenquist Mechaniosl Aptitude #2 and Industrial Arts Achievement L1
Stenquist Assembling Test and Academic Achievement o3

26, Ibid., Lo,
27, Liska, Correlation of Intelligence, 51,
28, Ibid,, L7,
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Stenquist Assenbling Test and Industrial Arte Achisvement N

He gammarizes hls conclunsiong as £5110ws1 2B

1, The students of highsst mental 2bility received grades relatively
high in their acadsmic achievement,

2, The students of highest mental ability did not, in genersl,
renk highest on tests of mechanical sptitude, They did rank in
the upper half of the class,

3. Ths stuwients who ranked low on mental ability wers uniformly
low on al) other data considered,

h, 0Of the students who ranked high on all of the Stenquist tests
and on achievement in Indusirial Arts subjects, the evidence is
that their ranks classify them in the upper half of the class
on mental ability and academic achievement.

5. 0Of the students who ranked low on shop achievement and mechanical
apbituds scorss, the data show & correspondingly low scors on -
mental ability and scademic achisvement,

Kefauver?d gtudied Smith-Hughes students who had besn enrolled in
the Premuo Techmical School a year or more when tested. The criterion con-
sinted of teachers' ranking of products, spesd, initi-tive, dependability,
independence ald Methor qualities recmired for wuceess in the vocatlion®.
Correlation of the Terman IQ was .58 for eleetrical workers, buil not significamt
for suto meshanies, maschine shop or mill eabinet siudentis. IThe Senguist

Picturs 1 and 11 correlated .65 for machine shop students, while ths Macimarrie

correlated .63 for mill cabinet skudents,

28. IhAd., 47.

29, G. X. Kefauver, "Relabionshiy of the Intelligence Quotient
and Scores on Mechanicel Tests with Sucosss 4n Industrial Subjlects", Yocabionsl .

Suidance Magasine, X1I, 1929, 1%8.
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Bardan” reports a study in which the Terman Group Dest of Mental

Ability and the Stenquist Picture Test 1 were given to two groups of junior
high school boys, one group of 100 and another group of 57 for whom senior
high school shop grades were leter avsilable. Termen I,Q. correlated .2 and
+1h with shép grades for the groups respectively, The Stenquist Test hsd cor-

relations of .06 and .15 with shop grades for the two groups.
A study was made by Novak and Schewhing’® of 234 boys in 10th to

12th prade suto snd slectric shops in Philadslphia, A comparison between the

Philadelphia Varbsl Ability Test and the sandor high school shop grades ylelded

an r of .19 (137 suto shop students) and ,28 (97 elestric shop students), They

concluded that the Philadelphis Verbal Ability Test score has little value in

predicting shop success,
Stenquist>? in working with 7th snd 8th grade boys in limneapolis in
the sarly 20's found the relationship betwaen the Stenquist Mechanical

Asgembling Test Series 1 and I.Q. to be .23 for 267 boys; for the Stenquist

Mechanical Assembling Test Series IT rs .2l for 100 boys; and for the

Stenquist Picture Test II r = .3k for 296 boys, He concluded (1) that in s
typical school, at least 20 per cent of the pupils who are below average in
general abstrsot intelligence are above average in the kind 6f sbility rsquired

3C. H. E, Barden, "The Stenquist Mechanical Aptitude Test as a
Measure of Mechanical Ability", Journal of Juvenile Research, XVII, 1933, 9k,

3L, B. J. Hovek and Mary Scheuhing, "Predicting Success in High
Schocl Industrial Courses”, Industrial Arts and Vocatiomal Zducation, XL,
1951, 3911 . .

+

32w, Je L. Stenquist, "The Case of the Low I,Q.", Journsl of Education
sl Research, IV, November, 1921, 2l1, —
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in mechanical tests; (2) that L9 per cent were above average in intelligence,
This group was subdivided into below aversge mechanieslly and above average
mechanically, the percentages being 23 end 26 per cent respectively of the
total group tested; and (3) thet 31 per cent of 511 cages were baelow average
mechanically and intellectuslly.

In working with 171 students in the 7th and 8th grades of the Fontana
Junior High Schoel, Kasty33 was concerned with the mechanical sptitude of boys
to see how this measure could be related to the guidsnce program. By using
shop grades as the criteriom, he found the following relationships with:

Total I.Q. 57

Non Language I.Q. +36

Stenquist Mechandcal Ability Test#l L3

Stenquist Mechanicsl Ability Test #2 L7

Reading age «27

Arithmetic ressoning «33
Betwean the Stenquist Mechsnical Ability Test #1 and I.Q,, he found r = ,19,

He concluded thats (1) intelligence as a single factor could not be
taken as 2 measure of probasble mechanicsl aptitude, (2) arithmetic resseoning
could not be taken as a measure in predicting mechanical aptitude; (3) reading
age has about the same relationship with mechenieal aptitude as dees intelli-
gences not of any value in predicting mechanical aptitude; (L) scores on the

33, Frederick Hasty, in Anae&vsis of Factors Predictive of Mechanical
Abilities at the Junior High Schoo 61, Unpublished Haster's Ihesis,
Tlaremont College, Cleremont, Gallfornia, 1949, 57.
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Stengnist test are high enough to be used as part of the measure to predict
mechanical ability, |

Warner>" felt that he would be able to save much of the time Junior
high school doys wasted on their try-out experiences in different filelds if he
could discover their aptitudes, Working with 60 boys in the Enterprise Junior
High School at Compton, California, he collected data on ehronclogieal age, 1.Q.}
Shop grade, and three mschanical aptitude Vests, The resulis are as follows:

Shop MacQuarrie Stenquist Detroit

I.Q. Grade Test Test Test
Chronological Age -,31 -2} .15 .13 $09
I.Q. .18 37 «26 »33
Shop Grade 49 54 57
MacQuarrie Test 27 I
Stenquist Test «29

Warner msde these conclusions:

1, Chronslogical age showed a negative correlation with shop grades.
There 1s no Justification for an assumption that oldsr students
night maire the best grades in shopwork.

2, A low positive correlation on meshaniceal test scores showed that
older boys benefited by experience and mature physical development]

3. The mtanigcﬁm guotient 4s not a reliable base for predieting

& boy's suceess,

34, BRalph L., Varner, Ay Experimental Jnvestigation of the
Mechanical Abilities of Shop Students in ihe Junlor Hizh Scbool, Unpublished
Master's Thesis, University of Southern California, Los Angeles, 1933, 73.
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In a study of machine shop work of twenty-five unsslected voestional
students, Bird3® found that the eorrelation of general intelligenee with mesh-
snieal aptitude was .1, The student that ranked fourth lowest in IQ ranked
first in shop attainment, while the student with the highest IQ (range 111 to
] T) renked fourteenth in shop attsinment, When Sehressler, 36 on the other hand,
in measuring mashine shop achievement aocrrelated two of the factors, space and

ressoning, from the SRA Primary Mentsl Abilities Test with project grades, he

found the reletionships to e .30 and ,33 respeetively (N = 33),

There was very little differense in the average grade received in
shop work whem the group was divided secording to IQ. The low group with an
average 1Q of 95,6 regeived an average shop grade of 79,73 while the high group
with an average IQ of 116,6 received an average shop grade of 79,k in sn
investigation wy Gordon3’ involving 150 woys with an average IQ of 100,6,

Froemm 38 in suznarising s series of studies by Stenquist, Vanuxem,
Carter and M-¥imel ststes, "The relationship betwaern _.Wility in tests of
mechaniesl aptitude and verbal mental tests have (sie) shown only a very mild
degrees of sorrespondense; a correlation ecefficient in the vieinity of ,30.®

35, Verne A, Bird, "A Study in the Correlation of Oeneral Intelligence
Quotient to Their Grsdes in the High Sehool Shopa", Industrial Zducation
Magazine, September, 1922, 67.

36, Schuessler, Corrslation of Mental Abilities, 29,

37. George Gordon Jr,, "The Relationship of Pupil!s Intelligenece
Quotient to Their Grades in the H igh School Shops®, Industrisl Education
Magazine, January, 1929, 2i9,

38, Frank Freemsn, Individnsl Differemees, New York, 1934, 301,
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A revealing study was made of 86 pupils in the 10th and 1lth grades
of Edison Teghnical and Industrial High School in Rochester, New Yﬁrk. The
investigator, .Buch” attempted to determine some of the factors, characteris-
ties, aptitudes, traits or abilities that may differentiate ths pupils receiv.
ing high marks from the pupils receiving low marks in courses involving
mechanical abilities., On tests involving muscular coordination or spatial
relations, f.,e., Minneseta Rate of Manipulastien lest, Mlnnssels Spatial

Relationa Test. or Spmeford Iridimenimanal Jea, 1ittle difference vas found
between the high group and the low grouwp. A significant difference between the

groups was found where riuoniag and past experience play an important part, as
determined by the Minuesoin Asgembly Tesk. General intelligence as measured Y

the A CoBe Eavshological Examinstion, 414 mot indicate a significant differenes
between the two groups. I8 444 indicate that general intelligence played a

part in sechool sucesss, I%s greatest valus, however, seemed to de in the
looation of individuals at the extrems ranges, particularly those pupils with
an IQ below 90. In discussing the MacQuarrie, the Minnesois Mechanical Analysis
and the Minneagts Paper Iorm Board, Beach discovered that none of these three
tests showed a significant difference between the high and low group; the
MagQuarrie showed the greatest differemce., He alsc found that spatial relations

have 1ittle relation to suceess or failure of pupils in shop ceurun.%

39. Charles Beach, Predidtion of Success in Shop fourses in a
School, Unpublished Doectoral Dissertation, Cornell

Sechnlcal and
University, 191, 189,
0. Ibid., 132
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The puplle whe reeelived low marks in shop eourses in Resch's study
tended to receive low marks inm their other esmurses, Thoss who received high
marks in the mathematies and sclenge in sehools previously attemdsd would tend
also to regeive high marks in the industrisl and techniecal sehool. The pupils
in the low group had slightly less jok experience, tended to be lass coneerned
about thelr future and their vosational suceess, tended to be interested in
people and activities of s socisl Nature rather tham of techmiesl nature, and
tended to dislike the school subjeets of mathematies, soiemee, and English
when compared with those in the high gronp-hl

Novald'? studied 165 Poys in mechsnieal trade oourses im the Murrell
Dobbins Voostiomal School in Philadelphia using the first year grades as the
eriterion, Ratings based on a selestion interview given by the shop teacher
showed the highest validity, Assuming intelligense to ke within the normal
limits, over 90, the IQ seore was not a eritiesl factor im predicting suecess,
even though there was a slight decresse in the median IQ with a decrease in
the shop mark, Om the Stemquist Test I, the "aversge" student showed a wide
raage in scores while the best students showed s comparatively smsll range.
The average seore of the failing student was 19 points lower than that of the
"eumellent” students, Nevak states that "this seems to e signifiesnt”, wut no

teat of significanee was apriisd, In commenting sbout the relationship between .

41, Ieid., 75,

L2, B, J. Novak, "How Effective is Selectiom of Studemts for
Voeational Schools?", Edueation, LXI, 1941, 533,
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shop gredes and sge, he states that "entry into speeianligzed prepaerstion should
not begin too early®. He gives similar treatment to the sffact of attendance
on grades, whare he shows that the failure averaged over twice ss many abssnces
per term as the honor roll students,

Fleming?> studied the relstion of age, 1.Q., and previous grades to
persistence and success in vocationsl high school courses, He concluded that
students of the 1«15 yesr old group spent en the average 2 longer period of
time in trade school than sny other sge group, In the combined woodworking
trade group, the 1 year old pupils schieved a higher grade than the 15 or the
16 year old pupil, I.Q. was related to persistence, At the end of the fifth
semester, less than 10 per cent of the below normsl students remsined in school g
17 per gent of the norml,_ an& 27 per cent of the sbove normsl, The correlation
of IQ., with schievement in shop work at the end of the first semester was +.127*
while at the end of the third semester, the correlation was 4.231, He concluded
that boys with better than normsl intelligence have better chsnces for msking
higher marks in shopwork than boys with bslow normsl intelligence,

Hankmhh studied 226 students in machine design and drafting in the
Dobbins School of FPhiladelphia, using grades snd persistence as criterie. The
intervisw, as wss determined also in Novak's study, showed the grestest rela-
tionship with gresdes, Previous school grades, too, were signifiocsnt., Mentasl

L3. J. W, Fleming, "Predicting Trade School Sucoess," Industrial
Arts and Vocational Education, XXVII, 1938, 315, —

bk, E, K, Henkin, "Student Charscteristics snd Progress",
Industrial Arts and Vocationsl Education, XXIVII, Pebrusry, 19L8, L3,
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ability between 91 to 148 IQ waes s minor factor as was mechanicsl ability in
differantiating among. degrees of achievement. A mgative correlation was found
betwean entrance age end shop marks; the younger pupils earaing somewhat better
marks, A negative correlation between entrance age and tenure was also found,
The pupils entering after the sge 16 showed littls chanse for success in terns
of tenure,

A part of Novak'sh5 study deslt with the interests of students as
messured by the Kuder Preference Record. Although the leading sres of interest
was mechanical, exocept those students obtaining shop grades of E or F, there
was little relation with shop success, The metter of irregular sttendance was
found to interfere with shop schievement, While there was a tendency for the
students earning the higher grades to have betier record of sttendance, the
distribution of grades obtained did not warrant any very definite assumption
in this regard,

The Kuder Preference Record was alse used by mgalbrmhthé in Pro-
dicting achievement in woodworking at the Jowa State College, The corrclation
between the Kuder mechanicsl interest and achievement in woodworking (r = .13h)
failed to reach the 5 per cent level of significance, When mechanical interest
was correlated with sptitude, scholastic and mechenical, 2 significant level

wss resched, presumsbly the 5 per cent level, The correlastions cbteined fer

5. Nevak, "Predicting Success", 393,

46, Roger Engelbrecht, Usefulness of the Kuder Preference Record

for Predicting Achievement in Woodwor at Towa State College, Unpublished
Waster's Th eﬁs, Towa State College, AmeS., 1950, 3le
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thess areas aro:

Mechsnical interest and ACE rs 22
Hecharical 4mterest and Mimmesots Paper Form Board r= k9

Hechanieal interest and Owens-Bexmett Meshanical Comprehemsiom
r= 031

The following correlations slso reached the 5 per cent level of comfidenmce;

ACE snd Mimmesois Paper Form Board r= .30
ACE and Owens-Yemmett Mechaniesl Comprahension r=.,3

In testing the stebility of messured interasts, Foxm tested a group
of rifty-eight boys im the Seuthport High Sehool in Imdismapolis, Several
noaths later he retssted the ssme group finding a substantisl smowmt of stabil-
ity, r = .73, Although thare we= an imocrease im the mear during the experiment,
there wss 8 decrease im the variability,

Snpcrl‘a reports quite differeat results with these same testis, Re-~
tween the Owens-Bemnett Mechanical Comprehemnsion Test and the mechaniesl scale

of the Kuder, a correlstion of ,13 amd ,15 respectively were obtained, They
were high emough to show some relstiomship, but too low to mske the relatiom-
ship important practieslly.

A study of the relationship between mechanical interest and .tha
Hinnesota tests givem by Hubbard is reported by F‘rycrw as follows:

L7, Willism Fox, "The Stability of Measured Interests', Jourmsl of
Rdusational Researeh, December, 19,7, 305, -

18. Super, Approising Vosatiomal Fitmess, LLS,
L9. Douglas Fryer, Measurememt of Imterests, New York, 1931, 205,
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Interast score with Spatia) Relations r =446
Interest score with Minnssota Assembling Test r o= 442
Interast scoro with Minnesota Paper Form Board r= <439

These relationships more closely approach those reported by ingeldrecht,

Examination of various investigations conceransd with the relation -
ship of interest to achievement reveals that there i1s considerable divergence
of opinion, A conservative cstimate based on the reports of thege invastigatorsw
in the field of interest-achievem:ni rolationship would place the sorrelation
between these two verimbles at .10.5°

Of the factors related to vocational inlerestis, Berd1e! concludess

"The available evidence indicates, however, that a person's ability

is not a very important factor in determining his interests, and

although a relationship can bde found beiween these two factors,
this relationship is so small that we must look further if we are
to understand the source of vocational interests."”

In nen-vocational shopwork, there is need for recognizing other re.
sults of effort than what might be realized on a finished article, Although
there 1s some divergence as to the percentage of the totel score to be allocated
%o each of the various factors that make up & grads, the investigators in the
field do come to a common agresnent as to items which should be considered in

the makeup of & shop grads, These factors may be summed up &s followst

50. J. W, Rothney, "Interests of Public Secondary School Boys®,
dournal af Ednecational Pevehology, XXVIIX, Novembsr, 1937,561.

51, R, ¥, Berdie, "Factors Nelated to Vocational Intsrests”,
DPavchological Bulletdn, 41, New York, 1944, 137,




Lo

1. Suality of dork (Aceurrcy and Werkmenship) Opinion 4s divided on
this point 2s to whether or not cuelity should ds stressed first 1nvman1pula-
tive work, with she iden thot quantity or sneed will come with added vractice,
2. Jankldx of work accomplished (sweed) Snosess in most lines of
work depends upon the ubllity to producelin gnantity. ‘

3. Effoxk aud forth, Tffert and apnlieation are general success
qualities which can de enconraped in the schosl shop. Some students who try
hard may be leus succezeful in vroducing work than others who arply themsslves
less constantly. Thelir effort should be given eonsideration to the greatest
poasible exten?,

e Eoowledse aequired and azmlied, Determining the acquistion of
definite {tems of kmowledge, 4n addition %o the maninulative experience and
its use and application %o the nrodlens at hand, should be a definite part of
the grading scheme, Thig kmowlsdre would be that of the related for informs.
tional type, acquired through the etndy of text-book, refersnces, demonstratiens
and lectures,

5. Propar attitude. There 1s a vartety of persenal qualities which
tha schosl should recognizs and develen, The attitude toward equinment toward
work, and toward fellow students are suocess qualities, net only in school
bat in ocewpational 1lifs,

The percentags of the total grade for each of these five areas

varies for each of the following three &nvestigatorsi




HoustonS2  Falgrem>3  FEricson™™
1, Quality 25 ol 25
2. Quantity 12 ] 25
3, Bffort 20 22 20
4e Knowledge 23 25 20
5. Attitude 20 18 10

Iricson suggested that regulsrity in sttendsnce and tardiness
should be considered in the total mark, but not in the grading of a single job,
He felt that if habits of irresponsibility and lack of punctuslity were tolerw
ated and developed in school, difficulties would arise lster, when the students
were rated by business or industry, 55 Hmstongé and Falgren57 both included
sttendence and tardiness ss part of effort and desirsble habit formstion.

An examinetion of various investigations of the relationship between
interest and schievement would place the correlation betwesn these two
variablec‘ between ,10 and ,20; between IQ and schievement the correlation would
be between ,20 and ,30; and between mechanicsl aptituds and schievement, the
correlation would be bstween ,30 snd .LO, }

52. Tony Housten, Current Trends in Grading Industrial Arts Students,
Unpublished Masterts Thesis, Toxas . megrtmg, iy 124

53. Leo Falgrenm,"Orsding Industrial Arts Cowrses", Industrisl Arts
and Vocationsl Education, XXXIX, February, 1950, Li.

5. Bmsnuel Ericson, Teaching Problems in Industrial Arts, Peoria,
Illinois, 1930, 223,

SS! M, 226'
56. Houston, Current Trends, 18,
5?. Fllm "Gt‘afﬂng“, hht




CHAPTER IV
INVESTIGATIONAL PROCEDURES

In no instance while reviewing the literature on shop prediction,
as described in Chapter III, did the author encounter any study that he felt
examined all the necessary ingredients for success in high school woodshop;
i.8., intelligence, mechanical aptitude, interest, age, and environmental
data. There were many studies indicating the simple relationship of any two
of these factors, In only one study was there found a regression of three |
of the factors, aptitude, intelligenca,vand shop aucceun.l Pattaraon,z after
reviewing a great many studies, felt that it would be possible to select a
battery of tests which would combine to yield falr prediction of success in
any public or private school. The nature of such a battery, he suggests,
might possibly conslst of a werbal intelligence test, a test of mechanical
information, a test of spatial ability, and poasibly an interest test. This
author believes that such a battery of tests as suggested by Patterson is far
better than any he has reviewed, but the author also belisves that it does

1 Van Winkle, Predicting Achievement, LO.

2 Patterson, "Predicting Success in Trade and Vocational School
Courses", 390.

51
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not go far mough, Tha extension of such a battery to include two additioual
factors, sge sand pertinert persomal dats, wasz felt to be more sstisfactory.
Description of the Variehles

With this srrongement in mind, five independent varisbles were used
in this study tc predict achievememt im high schopl woodworking, The measures
that weuld »e gzvaileble kefore taking the woodshop eourse which sre the in.

dependent vsrishles sslacted for this study were the following:

l. Intelligence

2, Mechanical Aptitude

3. Mechanical Intersst

ke Age

5. Perscnal Date

The variables to he predicted, or the schievemert that is known on
each imdividusl only after he has participated in the woodworking course is
the criterion varisble or, more simply, the criteriom, The semester mark aver-
age constitutes the criterion for this study,

Collection of the Data

Becauss of the many standardized tests available for the independent
variables of intelligemse, mechamlesl sptitude, and interest, two tests were
salected for each of these variables to be able to determine which test of 3
pair of similar tests was the better predictor,
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Scholastie Aptitude

The d:cision a3 to the selaction of a pair of intelligenee tests
offered 1little difficulty, At the time under considsration, the elementary

publie schools in Chicage were almost slways using the S,R.A. Primary Memtal

Abilities Test as their sole source of information for the I.0. It wes,

therafore, decided to adopt the same test, Intermediate Form AH, Ages 11 to

17, for this situdy, This test offered the possibility of using the sud

scores from the five separats sbilities, verbal mesning, space, reasoning,
"

number, and word flueney, as well ss the comrlete secore, A secondary source

of informetion for the I.(. in the public elementsry snd public high schools

in Chiesge was tho Kuhlmann.And:rson Intelligemes Test, The high sehool

acuivalent of the test, Booklet H, Grade IX to Maturity, was, therefore,

selocted,

Hechanical Aptitude

farly in the Spring of 1956, the writer wss faced with the problenm
of sslecting mechanical sptitude tests which would ke suitable for the study,
lHeny tests were examined, These tests wers given om a trial basis to two
beginning woodshop clssses st that time in 2n effort to determine ease of

administrstion, scorimg, and interpretation, Two tests, the $,i.A, Mechsnical

Aptitude Test, Form AH and the MacQuarrie Test for Mechanical Ability were

finally chosen, The S5.R.A., test was chosen upor the following basiss
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Included in the single test booklet wers three major components
of mechanical aptitude; mechanical knowledge, space relations,
and shor arithmetic,

A total score or any of the three part scores may be used as an
estimate of the individusl!s mechanical aptituds.

Norms are given for each year of high schocl, ninth, teanth,
elsventh, and twelfth grades,

A reliability coefficient, computed by the Kuder-Richardsoi
forrmula, of ,81 is reported in the msnual for ninth grade high
school boys.

The administrstion and scoring of the test is quite simple.

The MacQusrrie test was chossn on the following basis:

1.

2,

3e

i
‘e

The test is an overall measure of mechsniczl apiltude,
Although, it is not a2 test of mechanical comprshension as sueh,
%4~ seven sub-tests messure spatial visualizetion, menual
dexterity, and perceptual cpeed and scowracys

The scores of the subetesta may Le uscd apsrt from the tetel
acovre-

Tha test was originally dosigned for uss with adolescant boys
and girls,

nellability ranging iTum .7< to .86 i reporizd for th2 seven

sub~-tests, but with the total score, the reclisbility is
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m&rmad to +90,3 4
S. Validity coefficients reported range as high as .79."
8. HNorms are given for the ages of 10 through 16, an age range
inclusive enough for this study.
Interests |
0f the interest inventories belisved to be appropriate for this
study, the Kuder Prefersnce Record, Vocational Form CH and the Garretson and
Symonds Interest Questionnaire for High School Students were chosen,
The writer decided to administer the Xuder for the following

reasons?
1, The teat items were so written and the contents was selected
- for its familiarity to adolescents as well as to adults.s

2. It is one of the most widely used interest teste as evidenced
by the amount of research done with it,

3. It measures interest in ten areas, one of which, mechanical,
is the area under consideration in this study.

ke It contains a builtein validity measure or vertification scale,
intended to identify persons who have responded carelessly or
insincerely.

3 June Duran, Summary of Investigations, Mumber Two, MacQuarrie
Test for Mechanical Ability, Californis Test Bureau, Los Angeles, 1950, 3.

Lk Ibid., 6.
5 8uper, Vocational Fitness, LL5.
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5. The reliasbility of the test ranges from .84 to .5?3.6

The Garretson Interest Questionnaire was selected because:

1, It is a questionnaire developed 1o analyze the interests of
high school bo:y“s.? | |

2. It 1s edapted for use in the eighth and ninth grades,

3. The test aims to answer only one question, "How interested
weuld this bey probably be in sach of three types of curric-
élum? 8 One comson interest considered in the questiocnnaire
,a‘,nd in this study is the technical interest.

Le The reliability coefficient using the Spearmen-Brown formula
is ,953 for the measure of technical pﬁ‘*dforomaﬁ

5 The validity of the guestionnairs was determined be the
computation of the bie.serial r, For the technical curriculum
the validity was found to be .868,

Age

The chronological age of the student being tested was expressed

in number of months rather than in years and months. This was done for

6 ¥rederick Kuder, Fxuminer ¥arual for the Xucder Preference Record,
Vocational Form C, Chicago, 19%5, 21,

7. Leonard Koocs, and Gréyaon Kefauver, Quidance in Secondary
Schools, Yew York, 1937, 343

& DBinghan, gptitudes, 360

9 Oliver Garreteon, and Percival Symonds, Manual of Directions,
Interest Questionnaire for High School Students, New York, 1942, 1.
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ease of handling the figures on the IBM machine. The student's age was
recorded as his age at the time of enrollment in the woodshop course at the
beginning of the semsster in which he was tested.

Personal Data

In addition to the dats gathered from the respondentts age and
from the six standardised tests, further personal information concerning
each student was obtained from responses to a Personal Data Questionnairel®
deviged and administered by the author of the present study. It was felt
that the other date did not adequately explore personality factors ér the
pupil or the influence of environment upon him, The items in the |
Questionnaire were developed from the observation of boys in the ninth grade,
exploring their ineschool and cuteof-school activitiss, their ambitions, and
bnckpdunda. Its items were devised so that the answers would indicate such
information as the following:

1, Favorsble mechanical interest or enviromment,

2. The student's choice for mechanical over non-mechanical activi-

ties both in and cut of school.

3. The student's mechanical ambitions.

L. ‘The students' general family background.

The preliminary draft contained msny more items than the final
form, After careful smdyff‘ conferences with various school officials,

10 See Appendix L, P 116,
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those items which appeared to be superficial to the study were eliminated.
The revised questionnaire was then gubmitted to iwo woodworking classes
that were not included in the testing program of September 1956. Their
eriticisms and evaluation of geveral important items were incorporated in
the final form.

On the basis of the final shop grade cbtained Ly the upper and
lower 27 per cent of the pupils, the questions on the Questionnaire were
given weights, thus yielding s total score for each individual,ld

The procedure used in determining a score for the Personal Data
Questionnaire was described by the Industrial Belations Center of the
University of Minnesota. In a bulletin published by the center, a means of
evaluating applicants is described in detail. The procedure described by
the authors is given in this manner:

By identifying on the applicution blank those personal history

items which successfully differentiate between groups of desirable

and undesirable employees in a glven occupation, and by mathemat-
ieally determining the predictive power of each item, it is
possible to aseign numerical "weights® or scores to each possible
answer, Weights for these items may then be totaled for each
individual, and a minimum total score sstablished which, if used

" at the time of hiring, will eliminate the maximum number of
sirable candidates with a minimum loss of desirable candidates.

11 Josephine Welch, C. Harold 8tone and Donald G. Patterson,
"How to Develop a Weighted Application Blank", Research and Technicsl
%E;nlu, Industrial Relations Center, Universily of Minnesoia, February,
8 e "

12 Welch, Weighted Application Blank, 1.
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#y sdapting this procedure to the pressent study, it was possible to

make 2 quantetive difference in the scores ¢ the pupils on the basis of their

responses to the Quostiomnalre,

Certain items showed no discrimination betws:n high and low scores,

The followingitams were, therefore, eliminated in the scoring of the respcnses,

which grade did you repest in the elemsntary school?

Of what clubs are you & member in school?

If yes, what book? (Mechenical type read since Sontember)

Do you have a place to work with tools?

After eliminating the sbove items, the remeining items vielded

weights used to formulste the tetal secore, The following items and their in-

dicated responses have an assimmed weipght of two:

L
2
L.
5.

1k,
16 -

173,
18.

19,

With whom do you live? (Mother and fsther)

Did you repeat any grades in the elementary school? (%Mo)
Do you plan to go to any kind of school after high school? (Yes)
If you know the name of the school you plan to go, list it,
(Techniecal)

Do you work outside of school? (Yes)

what are some of the things you do with your money? (Model
meking, electronics)

Of what clubs are you a member outside of school? (Ome)

Do you have a T.V. in your home? (Yes)

Average number of hours per week spent watching T.V.?

(Less than 15)
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21, Do you frequently wabch ths Uncle Walt progran sponsored by
the Edward Hines Company? (Yes) ‘

22, Have you visited a library in ths past month? (Yes)

23, What book have you read in the past month? (One)

2k, Have you read a book that related specifically to mechanical
things since school started in September? (Yes)

29. Do you have tools at home that you can use? (Yes)

31. Do you have a place to work with tools? (Yes)

34, For what kind of work would you like to prepare? (Engineering,
definite trade) |

35. Sohool subject you like best? (Technical sequence type)

36, School subject you like least? (Nonwtechnical)

38, 1f woodshop was not your first choice, what was your first

7 choice? (Machine shop, electric shop)

39. Has zmﬁr father ever encouraged you to take woodshop? (Yes)

L5, Why did you select woodshop? (& good rezson)

L6, Why did you select the technical sequence? (A good reason)

A nurber of the items which could not be separated into a

dichotomy were assigned weights of gero, one, or two depending upon the
answer given, The following items are so arranged in values

6. Father's education through high school, one point valus,
through college, two points value.

7. Mother's education through elementary aschool, sero, through




10,

13,

15,

20,

26,

27.

28,

304

61

high school, one point value; through college, two points vslue,
Kind of work donme by father, professional, clirical or skilled
work, two points value; service work, one point vslue,

whaet other kind of work did your father do, skilled or semi-
skilled work, one point value; professionel, clerical or
service occupation, two points value,

What other kind of work did your mother do, skilled or semi-
skilled, one point valuej unskilled, two points value,

what kind of work dec you do oubside of sehool, skilled, semi-
skilled, or professionsl, two points valuwe; clerical work, one
point value,

Type of program liked most on T.V., quiz, feature film, fix-it,
two points value; deteetive, sports, or comedy, one point value,
What magamiﬁas have you read since school started in September?;
four or five, two points valuey two or three, one point value;
two, three or four mechanical msgazines, two points value,

Of these, what magsszines do you read regularly?; one, one point
vaiuey twp, two points value; ome or two mechanical magazines,
two points value,

What hobbles do you have?; one hobby, one point value; two
hobbles, two points value; one or two mechanical hobbies, two
points value,

Name the kind of tools you have; three or four, one point

value; five or six, two points value; more then one slectricsal




tool, two points value. .

33. For what kind of work would your perents like you to prepares
whatever I want, one point valuej a definite choice of job,
two points value.

Performance

The criterion against which each of the psychological test scores
was to be evaluated was the semester's grade on the course. Basic to an
understanding of the grade is the manner in which the grade was derived.

At the beginning of the semester each boy was given a list of the
projects to be made during the semester, an estimation of the length of
time the average boy should take to construct the pro jects, and a schedule
of the week of the semester the project was dus. All projects could be
constructed with the simple hand tools available to any beginning woodwork-
ing class. Several woodturning projects were placed at intervals during
the semsster. The only machines available for use on the projects were the
Jig saw and the drill press. The woodturning lathe was availsble for the
turning projects and the grinder for grinding plane blades.

At the beginning of the semester each boy was given a list of the
related materials to be covered during the semester, the week of the
semester these materials would be discussed, a workbook developed by the
author from which the material may be found, and a set of objective lessons
for each topic.

A deternined effort was made to keep all grades as objective as
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possible, Standards for the project grades were set up in advance. Each
project was graded on four points. To each of these fowr points was
agsigned a percentage of the total mark depending upon the relative
importance of the item as shown in Table I.
PABIE I
EVALUATION OF FROJECTS

Item of Evaluation Percent of Total Mark
Squaring 7%
Accuracy of sise 15
General appearance [

Finigh

The largest percentage of the total mark, 75, was assigned to the
squaring process. It was felt that this function was basic to all beginning
woodworking projects. Accuracy of size was given 15 per cent of the total.
The accuracy in which the work ls laid out as a guide for the use of the
fundamental tools and the degree of accuracy the student keeps to his plan
in working with the tools is deserving of the sscond largest consideration,

A well constructed and accurate project msy result in a poor
goneral appearance if the student is not careful in his handling of it.
Careless handling that results in scratches, dents, nicks or chips that mar
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or detract from the oversll looks may cause 2s much ag 5 per cent difference
in the total grade. Quite related to the general appearance, but an item to
be rated for its own valus, is the finish to be applied to the project.
Although allocated the smellest amount of the total, S per cent, the follow-
ing of the directions and the application of the finish is a distinct
opsration in itself. The application of the type of finish (sending, staine
ing, shellacing, varnishing) increases in difficulty with the increase in
the difficulty of the projsct.

The grading system established by the Chicage Board of Education
for use in the public high schools was used in assigning grades or marks to
sach of the projects and for the final grade. In order to arrange this data
in a form which would lend itself to the calculation of correlation
coefficients, the raw scores were converted to normalised scoresl3 which
would vary from twenty-five for failure to progressively higher nubers for
increasing smounts. When the individual projects were graded, a plus or
minus grade was given on occasions. A project grade of 0= may be interpreted
mumerically as eighty-one, while a project grade of G may be interpreted
as eighty-seven. Although no final grades were given with a plus or minus
value, the regression value found for an individual may fall within such a
plus or minus range. A true interpretation of a predicted scors must be
defined within certain limits for sach letter grade. These limits as well

13 EKemneth Anderson, Robert Gray, Einar Kullstedt, *Tables for
Transmutation of Orders of Merit into Scores of Amount or Scores®, Journal
of Experimental Education, 22, March, 195k, 2.7.
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as the letter grade, numerical equivalent, and the T score used for assigning
valuss to the raw scores are shown in Teble II.
TABLE IX
GRADE EQUIVALENTS

‘ Tinits of
Letter Orade Description Rumerical Value T 8core 7T Score

8 Superior 95 - 100 19 10040 « 67,0
E Excellent 88 - 9k 60 66.0 - 55.5
e Good 82 - 87 50 Sk.5 = 45.5
) 4 | Fair 75 - 80 Lo blse§ = 34,0
D " Patlure 0~ 25 33.0 « 0.0

Analysis of the Data
Relations lemgn Predictor Variables and Criterion

The next step was to determine the coefficient of correlation
between each of the thirtywfour scores and the semester's grade. The Pearson
productemoment method was used. The coefficients which were calculated are
listed in Table III. Twenty~two of these correlations thus obtained were
significant at the ons per cent levelj three additional scores wers signifi.
cant at the five per cent level, while nine failed to meet the test of sige
nificance even at the five per cent level.

Many of the tests were selscted for more detalled study using
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TABIE IIX

COEYFICIENTS OF CORRELATION BETWEER PSYUHOLOGICAL
TEST SCORES AND SEMESTER'S GRADES

Test Coefficient of correlation

Ag' ”01819
8. R. A, Mechanical Aptitude
Mschanical Enowledge «337h
Arithmetic <1767
Tota) Beore .
MacQuarrie Test of Mechanical Ability
Tracing 1504
m .2026
Comying <369,
Iocation .382
Block o
wt ™
Total Score «&157
Garretaon Interest Questionnaire
Teohnical 316
Lm "01
Commercial -o 224k

0.134 is significant at the five per cent level
0.176 is significant at the one per cent level
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TABLE IIT (continued)

COEFFICIENTS OF CORRELATION BETWEEN PSYCHOLOGICAL
TEET SCORES ARD SEMESTER'S GRADES

Test Coefficient of correlation

Kuder Preference Record ‘

Mechanical 2732
Computational 015
Scientific 0670
Persussive o)
Artistic «1248
Literary -e1602
Bocial Science -e1319
Clerioal 0097
8¢ Re 4. Primry lental Abilitles
Space «2261
Reasoning +1688
Nasbers 0604
Words .
Total 8core « 2569
Kuhlmann-Anderson Intelligence «2260
Personal Data Questionnaire o5173

Oeol3l is significant at the five per cent level
0.176 is significant at the one per cent level.
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the cosfficient of multiple correlation’ to indicate the strength of
relationship that exists betwsen one dependent variable and two or more
independent variables taken together. It was hoped to be able to determine
which interest tast, Kuder or Carretson; and which intelligence test,
Kuhlmann-Anderson or S.R.A. Primary Mental Abilities in combination with the
S.ReA. Mechanical Aptituds or mechanical knowledge score showed the better
relationship to the final grade. The most favorable results were obtained
from the Kuder Mechanical score and the 8.R.A. Mechanical Knowlecdge submtest
soore with the final grade (r = L1Li9). The combination of the S.R.A.
Primary lMental Abilities and the S.R.A. Mechanical Knowledge scores with the
final grade correlated best in this grouping (r 5 .354%)s The complete
comparisons are given in Table IV,

Six of the subutests of the MacQuarrie Test that correlated at
thnti?cpormt level of significance were analysed by means of the Du RBois
method,15 yielding & miltiple R as shown in Tabls V. The predictive
efficiency of the six sub-testa, all of which were significant at the one
per cent level, was 737, When three of the sub-tests, Tracing, Tapping,
and Block, were removed, the coefficient is reduced by only .0061.

1, J. P aumm, Fundamental Statistics in Psychology and
Education, New York, 1950, k2vo— -

15 Philip H. Du Bois, Multivariate Correlational Analysis, New
York, 1959’ Fe




TABIE IV

€9

COEFFICIERT OF MULTIPLE CORRELATION BETWEEN

FINAL ORADE AND SELECTED VARIABLES

Variable

Coefficient of
Multiple Correlation

Final grade, Kuder Nschaniocal, 8RA Mechanical Aptitude Test

Final grade, Xuder Mechanical, SRA Mechanical Knowledge

¥inal grade, Oarretson Technical, SRA Machanical Aptitude Test
Final pfadc,_ Garretson Technical, S8RA Mechanical Knowledge
Final grade, Kuhlmann-Anderson, SRA Mechanical Aptitude Test

Final grada, KuhlmanwAnderson, SRA Mechanical Knowledge
Final grade, SRA. FMA, SBA Mechanical Aptitude Total
Final grade, SRA, Pk, SRA Mechanical Inowledge

3880
L1k9
392
+3892
<371
+3536
« 3466
«35k9
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TABIE ¥

COEFFICIENT OF MULTIFLE CORRELATION BEIWEEN
FIKAL GRADE AND MACQUARRIE SUBwTESTS

Sub-test Coefficient of
Maltiple Correlation

location, Copying, Pursuit, Blocks, Tapping, Tracing 41737
location, Copying, Pursuit, Blocks, Tapping 1698
Location, Copying, Pursuit, Blocks 4688
Location, Copying, Pursuit 11676
Location, Gopying : 4396
Location 3813

The three areas of the Xuder Preference Record that showed &
significant correlation at the five per cent level with the semester's
grades were also subjeoted to the Du Bois method to yield the multiple R of
«3033 as shown in Table VI, If only the mechanical interest area were
carrelated with the criterion, instead of adding the two additional areas
of musical interest and literary intereat to the battery, a difference in
the coefficient of multiple correlation would have been but .0301 less.




71

TABLE VI

COEFFICIENT OF MULTIPLE CORREIATION BETIWEEN
FINAL GRADR AND JUDER INTEREST AREAS

Interest Area Coefficient of
Maltiple Correlation

Mechanical, Musical « 2906
Mechanical 2732

The tesis, 3. Re. A. Mechanical Aptitude total score, Euder
Preference Record Mechanical Interest Area, and the XKuhlmann-Anderson
Intelligence, were caloulated by the Du Bois method, giving a multiple R
of 3947 shown in Table VII. The 5. R. A, Mechanical Knowledge sub~test
was later subatituted for the entire 8. R. A. Mechanical Aptituds Test, The
maltiple R of 3957 for this arrangement is given in Table VIII. It would
appear that the shorter liechanical Knowledge subetest has an advantage in
this battery over the total score of the SEA Mechanical Aptitude Teat in
predictive efficiency of 0010 and in economy of tims,




72

TABIE VII

COEFFICIENT OF MULTIPLE CORREIATION BETWEEN
FINAL QRADE AND CERTAIN TESTS

Test Coefficient of
Multiple Correlation

SRA Mechsnical Aptitude Total Score, Kuder Mschanical 3947
Interest, Kubhlmann.inderson
S8RA Mechanical Aptitude Total Score, Kuder Mechanical <3911
Interest
SEA Mechanical Aptitude Total Score 3400
TARLE ¥III

COEFFICIENT OF MULTIFIE COBRELATION BEYWEEN
FINAL GRADE AKD SELECTED TESTS

Tent Coeffioisnt of
Multiple Correlation

SRA Mechanical XKnowledge, Euder Mechanical <3957

Interest, Knhlmann-Anderson
SEA Mechanical Knowledge, Kuder Mechanical <3749
Interest

SRA Mechanical Knowledge 3374
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It often happens that a limited nusber of variables cln’ba
selected that will have a multiple R almost as high as that of a total group
of predictors. An economy arises from the use of fewer independent varw
iables. In this study, where three pairs of tests were adminstered, the
Question arises as to which test is of the leagt value. Selection is
accomplished by a process sssentially ldentical with that used in the Wherry-
Doolittle method, but within the framework of the Du Bols method,16 In
the selectlion process, varisbles which duplicate the functions of variables
already chosen tend to drop out. By beginning with the test showing the
highest correlation with the final grade and adding one test at a time while
examining the coefficient of multiple correlation, it was found that a
correlation of 4762 was cbtained in a four-test battery composed of the
MacQuarrie Test, the SRA Mechanical Aptitude Test, the Garretson Interest
Questionnaire, and the Xuder Mechanical Interest, but whern the fifth test,
the 8, B, A, Primary Mental Abilities Test, was added to the battery the
ccefficient of correlation remained the same, 4762, The sixth test,
Kuhlmann-Anderson Intelligence Test, raised the correlation to L795. The
results of the selection process is shown in Table IX.

16 Du Bois, Multivariate, 36.
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TABLE IX

ELIMINATION OF THE TEST OF LEAST VALUE BY MEANS OF
MULTIPLE CORRELATION OF THREE PAIRS OF TESTS
WITH FINAL GRADE

Tosts | Coefficient of
Multiple Correlation

MacQuarrie, SHA Mechanical Aptitude, Garretson Technicel Interest 4795
Questionnaire, Euder Mechanical Interest, SBA
Primary Mental Abilities, Kuhlmann.Anderson
Intelligence

MaoQuarris, S8HA Mechanical Aptitude, Garretson Technical Interest 4762
Questionnaire, Kuder Mechanical Interest, SRA
Primery Mental Abilities

NacQuarrie, SRA Mechanicsl Aptitude, Garretson Technical Interest 4762
Questionnsire, Kuder Mechanical Interest

MaocQuarrie, SRA Mechanical Aptitude, Garretson Technical Interest 1675

Qusstionnaire
HacQuarrie, SEA Mechanical Aptitude L1878

¥hen four of the five predictors were decided upon, the choice
between the two interest tests still remained. In order to help make this
choice, the battery of five predictors using the Carretson Interest Question.
naire was selscted for multiple correlation with the final grade using the
Du Bois method, Table X shows the results of the correlation. The Oarretson
test was then removed from the battery and the Kuder Mechanical Interest Test
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was substituted. The Du Bois method of muliiple correlation was again used.
These results are given in Table XI. Both correlations were then compared,
Even though there were minor fluctuations between the two correlations when
two, thres, or four predictors were used, the final five predictor battery
using the Garretson test gave a multiple correlation of 6841 only .0018
lowsr than the correlation given when the Kuder test was used.
TABLE X
COEFFICIENT OF MULTIPLE CORREIATION BETWEEN

FINAL GRADE AND A BATTERY OF
POSSIBIE PREDICTORS

Test Battery Coafficient of

Maltiple Correlation
Battery B «5670
Battery ¢ 566l
Battery D 5642
Battory B -5173
CODB

S~

Battery A1 Pergonal Data Questionnaire, MacQuarrie Test of Mechanical
Ability, Garreteon Interest Questionmaire Technical Score,
Kuhlmann-Anderson Intelligence Test, Age.

Battery B: Personal Data Questionnsire, MacQuarrie Test of Mechanical
Ability, Gerretson Interest Questionnaire Technical Score,
Kuhlmann-Anderson Intelligence Test.

Battery Ci Personal Data Questiomnaire, MacQuarrie Test of Mechanical
Ability, Garretson Interest Questionnaire Technical Score,
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Battery D3 {grﬁiolgz. Data Questionnaire, MacQuarrie Test of mmm
Battery BE: Personal Data Questionnmaire.

A final battery, composed of five predictor variables, was
selected by eliminating those tests which showed high intercerrelations
with other tests in the battery. The Du Bois method was employed to
calculate the differential weights for each of the five predictors for use
in & miltiple regression equation. The multiple regression squation shewn
below was derived.

Predicted grade = 4229 (Personal Data Questiornaire Score) =
0709 (MacQuarris Total Score) -
+0870 (Kuder Mechanical Interest Score) -
«2095 (Xuhlmann-Anderson I1.Q.) -
~e6128 (Age in months) -
99.903
The above equation for the fiveepredictor battery is presented in thig
simplified forms o
x  Li229%g B 07097, « +0870xy = +2095%y = (=.6128)x; ~ 99.903 wheret

X & Predicted Orade

xgs Personal Data Questionnaire

x® MacQuarrie Test of Mechanical Ability

x,® Kuder Mechanical Interest

Xg® Fuhlmann-Anderson I.Q.

x. Age in months
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Using this squation, predicted grades ware eslculated for the last
three students in the group, studsnts mmbers 226, 227, snd 228, These
students received a predicted grade of 18,8805, 53.Lk2h7, and 42,3588 respece
tively, The asctusl grades recsived by these three students were G, G, and

F as expressed in letter grades or as expressed in T scores of 50, 50, and
4O respectively. A comparison of the predicted grades with the T score range
a8 shown in Table IX, page 65, will disclose that the predicted grades fall
within the range allowed for the given letter grades,

The coefficient of mltiple correlation between the final battery

of predictors and the semester's gredes was determined and presented in

Table XI,
TABLE XY
CORFFICIENT OF MULTIPLE GOR:ELATION BETWEEN
FINAL GRADE AND A BATTERY OF
THE FINAL PREDICTORS
Test Battery Coefficient of
Multipls Correlation
Battery A 6859
Battery B «5T01
Battery C « 5654
Battery D «SLT?
Battery E +5173




Battery As

Battery By
Battery Cs
Battery Ds

Battery Es

CODE

78

Pergonal Data Questionnaire, MacRuarrie Test of lkohmiul

Ability, Kuder Mechanical Score, Kuhlmann-Anderson 1.Q.,

Age in months,

Personal Data Questionnaire, MacQuarrie Test of Mechanieal
Ability, Kuder Mechanical Score, Kuhlmann-Anderson I.Q.

Personal Data Questionnaire, MacQuarrie Test of Mechanical

4Ability, Kuder Mechanical Score.

Personal Data Quutionmm, MaoQuarrie Test of Mechanical

Ability,
Pergonal Data Questionnaire.

Intercorrelations of Predictor Variab

TABIE XII

- MATRIX OF INTERCORRELATIONS

Intercorrelations were computed between the predictor variables

Questionnaire
MacQuarrie

]

|

s §

Semester's m tﬂ?’ J&IS'I 2732
Questionnaire JAi051 3236

MacQuarrie

Kuder Mechanical 7
Kuhlmann.Anderson I.Qe

Age

2264
«2840
<3737
»1087

-01819 Lk.023
-e 2154 Lkl 786
-«1796 162,511
-a0501 L3.1Lk
-.5072 93.362

180,753
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and are shown in Table XTI, The mean and standard:devistion of each of the

variables wore included in the metrix, An axaminstion of Tsble XIT disclosed

thst the only variable to correlste negatively with the other varisbles was

the puplil's sge which ranges from -,0601 for mechanical interest, the smallest

correlation in the entire metrix, to -,5072 for the 1.Q., All the remaining

sorrelstions were positive;y the greatest corrvelation, ,5173, was between the

Persansl Dste Questiommaire snd the semestsr's grade,

Comparisons with Non.technicasl snd Foundry Groups,

Using the kama five finsl predictors, s comparison wes made for

significance bhetwaen each of the vsrisbles of the origzinasl group or 215

MEAN AND STANDARD DEVIATION COF A NOKN-TECHNICAL

TABLE XTIX

GROUP AND A FPOUNDRY GROUP OF BOYS AT
HARETSON HIGHM SCHOOL

Non-technical Poundry
Varizble
Mean Stendard Mean Standard
Deviation Deviation
Questionnaire 38,100 9.002 4813 7,94k
MaoQuarrie 148,533 29,215 158,372 32,180
Kuder Mechanical 3&.033 12,L2) 143,60l 10, 2h2
KuhlmenneAnderson 97,166 15,705 96,627 11,356
Age 177,900 8.035 17h.697 8,086
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technicsl students at Harrison High School and (1) a group of thirty non-
technical students that entered Harrison the same semester and (2) a group
of Porty-three technicel students enrolled in the Foundry shop at Harrisen
High Sehool, Table XIII shows the mean and the standard deviation for the
latter two groups, The mesn and the standard deviation for the original group
| was previocusly given in Teble XII,

A striking contrast smong the three groups wss in the differences
in the 1.Q. The boys in the woodshop, with a mesn I1,Q. of 93,362, were the
lowest of the three groups, while the nonw-techniecal group was 3,80L points

TABLE XIV
t TEST POR SIGNIFICANCE BETWEEN ORIGINAL

~ GROUP AND A NON-TECHNICAL GROUP AND
A FOUNDRY GROUP OF BOYS

t Ratlo for Originsl Group + Ratio for Original Group

Varisble "~ and Non-technicsl Group ~ and Foundry Group
Questionngire 3.080 _ 0.730
MacQuarrie ‘ 2,190 0. 750
Kuder Mechanical 3.7h0 0,220
KuhlmanneAnderson 3.804 1430
Age 1.805 L1185

CODE

Smos————

1,970 is significant at the five per cent level
2.597 is significant st the one per cent level
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higher, The mean I.,Q, for the Foundry group wss slightly lower than the
non-techniesl group., In mechanicsl aptitude, mechsnical interest, and
personal data the non-technical group was definitely lowsr than either of
the other two groups while the Foundry group showed very little variation in
these two items,

When the t test for significance was applied to these groups, the
nonetechnical group was found to differ significantly in each of the five
varisbles while the Foundry group differed from the originsl sample only in
the matter of age, The results sre shown in Tsble XIV,

Comparisons With Other High Schools

Comparisons were made with boys enrolled in woodworking in two
additional Chicago Public High Schools, Lene Technicsl High School and Fenger
High School, Intercorrelations of the variables, { test for significance,
and mltiple correlstions were calculated for a group of seventy-three boys
enrolled in the woodshop &t Lane Technical High School and for a group of
sixty-nine boys enrclled in the woodshop at Fenger High School, The inter-
correlations, mesns,and standard deviztions for the group at Lane High School
sre shown in Table IV,

Here, ss in the original sample, age correlates negatively with all
the varisbles, The largest inter-correlstion, -,6129, was between I.Q. and
agey the lowest inter-ecorrelation, .0017, was between I,Q, snd mechsnical
interest, |

Higher means weres found for Lane High School in four of the six

variables, The incrsases renged from ,338 points for the MacQuarrie test
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to 1,131 points for T.Q. Lower neans were found for Lane Technicsl High
School for the Kuder Mechanizal Intersst and for Age; the difference being
1,008 points and 9,781 months respectively,
TARLE XV
MATRIX OF INTERCORRELATIONS AT IANE HIGH SCHOCL

; gg& i §§

MacQuarrie

.%
3
&
3099

Semester's grade . #3269 3393 1669  w uhi2h L9.2h6 8,139
Questionnaire 1236 ,2503 L1812 «,3123 46,657 9.550
MacQuarrie : #1383 L3427 -,2701 162.8Lk9 32,228
Kuder Mechanical #0007  ~,0999 L2,136 8.713
Kuhlmsnn~-Anderson I.Q. ~.6129 107.493 11.017
Age 170,972 5.382

The relative positions of the five predictor variables shifted con-
siderably in obtaining the coefficient of multiple correlation for the Lane
High School group when compared with the original sample at Harrison., The
variable, Age, correlated the lowest of the five predictors at Harrison,
while at Lane, it wss the largest correlation with the finsl grade. A
maltiple R was obtained for the entire battery at Lane, This wés 0896

points lower thon the results obtained for the same battery when it was
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given at Harrison High School.

The coefficient of multiple correlation between the battery of
finel predictors and the semester's gradss for the group of seventy-three
boys at Lane High 8chool is given in Table XVI.

TABLE VI

COEFFICIENT OF MULTIFIE CORRELATION BETWEEN FIKAL GRADE AXD
A BATTERY OF FINAL FREDICTORS AT LANE HIGH SCHOOL

Teat Battery Coufficient of
Multiple Correlation

Battery A +5963

Battery B oS7hls

Battery C 5629

Battery D «5325

Battery B ~lli2hs
CODE

A—————

Battery A1 Age, Kuder Mechanical, h&mrie Test of Mechanical Ability,
Personal Data Questionnaire, Kuhlmann-Anderson I.Q.

Battery By Age, Kuder Mechanical, MacQuarrie Test of Mechanical Ability,
Porsonal Data Questionnaire,

Battery C: Age, Kuder Mechanical, MacQuarrie Test of Mechaniecal Ability,
Battery D¢ Age, Kuder Mschsnical,
Battery Es Ags,
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The moans and the stendard deviation of the varisbles for the
Lans group were previously given in Table XV. These resulis are compared
with the original sample from Harrison High School, using the i test for
significance. Table XVII which gives these comparisons shows a significant
difference at the one per cent level in the variables, Age, Personal Data
Questionnaire, and Final Grade. The actual difference of ,0096 points in
the multiple R obtained for the entire battery that was rated on page 77,
however, is not significant. ,
TABLE XVIX

1 TEST FOR SIGNIFICANCE BEIWEEN ORICINAL
GROUP AND A GROUP AT 1ANE HIGH SCHOOL

Yariable 3 ratio
Questionnaire 1.259
MacQuarrie 0.070
Kuder Mechavical 0.630
Kuhlzann-inderson 7.801
Age 9.k95
Complete battery of five predictors ' 1.1

i oor®

A————

1.971 is gignificant at the five per cent level,
2.599 is significant at the one per cent level,




85

Applying the multiple regression equation to students numbered
385, 386, and 387, the grades of 62,9127, 52.4735, and L8.23L3 respectively
were predicted. The actual finsl grades received by thess three students

were E, G, and G as expressed in letter grades or as expressed % scores
of 60,50, and 50 respectively. A compurison of the predicted grades with
the % score range as shown in Table II, page (5, will disclose that the

predicted grades fall within the range for the given letter grades.

In comparing the group of sixty-nine boys at Fenger High School
with the original test group at Harrison High School, the same method of

TABLE XVIIX
MATRIX OF INTERCORREIATIONS AT FERGER HIGH SCHOOL

%éégéggi

|

bd
Semester's grade b9l 3ok L2532 ,1853  ..3195 45.507
Questionnaire . JA507 0252 L2536 -.09k3 L6.8LO
MacQuarrie © o2h29  J231  -,1235 155.927
Kuder Mechanical L1828 -.1133 L3.710
Xuhlmann~-Anderson -4673 92,811
Age . 17h.202
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comparison was used, intercorrelatlons of the varlables, t test for

pigrificance, and mrltiple correlations, Table XVIII gives the intercorrelas

tions, means, and stancdard dafiatinna for the group at Fenger High School,

The Questionnaire, when given to the group at Fenger High School, retsined

the same importance as it did when given at Harrisony i.e., the variable

with the largest correlation with the criierion. Age, which correlated
TARLE XIX

COEFFICIENT OF MULTIFLE CORRELATION BETWEEN FINAL GEADE AND
A BATTERY OF FINAL PREDICTORS AT FENGER HIGH SCHOOL

Test Battery Coefficient of
Multipls Correlation
Battery B «6082
Battery € +5848
Battery D oSuk7
Battery E 690
CODE

S

Battery A1 Personal Data Questionnaire, Age, MacQuarrie Test of Mechanical
Ability, Kuder Mechanical, Kuhlmann-Andarson.

Battery B: Personel Data Questiomnaire, Age, MacQuarrie Test of Mechanical
Ability, Kuder Mechanical.,

Battery Cs ﬁﬁ"ﬁﬁl Data Questionnaire, Age, MacQuarrie Test of Mechanical
ity.

Battery Ds Personal Data Questionnaire, Age.
Battery Es1 Personal Data Questionnaire,
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negatively in both cases, was of congidarable more importance (r = «,319%) at
Penger then it was at Farrison (r = -,1819),

" Three of ths means obteined at Fenger ~- those for Finsl Grade, Kuder
Mechanicsl, and Questionnaire -~ wcre grester than the comparable means cbtaine
ed at Harrison, Three other means -~ MacQuarrie, Kuhlmarmw-Anderson, and Age --
were lower than those obtained et Harrisen,

The coafficient of multiple corrslation batween the bsttery of
finzl predictors and the semester's grades for the group of sixty-nine boys
at Fenger High School is given in Table XIX, The composition of the inter.

TABLE XX

t TEST FOR SIGNIFICANCE BETWEEN ORIGINAL GROUP AND
- A GROUP AT FENGER HIOH SCHOOL

oo
—r

Variable _1_3 ratio

Age 64009
MacQuarrie 1.485
Euder Mechenical 0,337
Kuhlmann-Anderson 0.280
Questiomalre 1,31
Final Grades 0,940
Complete Bettery of five predictors 0,165
CODE

1,969 is significant st the five per cent level,
2,593 is significant st the one per cent level,
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mediste batteries differs with this group at Fenger High School as it did with
the group at Lane High School., The finegl battery of five predictors gave a
multiple R of ,6208, This ie somewhat closer to the multiple R of ,6059 ob-
tained from the same battery gilven 2t Harrison High School than were the re-
enlis thet were cbtained at Lsne High School. However, when the means and
standard devistions that gre given in Table XVIII were used to apply the t
test for significance between the original group of 215 boys and the group of
sixty-nine boys at Fenger High School, the difference was insignificant, Tsble
XX 2lso discloses that all of the rewaining varisbles with the exception of
Age are 2lso not significant,

Applying the multiple regression equation to students numbered 375,
376, and 377, the grades of 58,0755, 52,2987, and 59,2572 rauspsctively were
predicted, The actual grades received by these three students were £, G, and
E as expressed in letter grades or as expressed in T scores of 60, 50, and 60
respactively, A comparison of the predicted grades with the T scorse range as
shown in Table II, page 65, will disclose thait the predicted grades fall withe

in the range for the given letter grades,

{rosa-Validation

To test the validity of the obtained multiple regression equation
with its differentiated weights for each of the five predictors, the equation
was applied to a new sample of seveniy-nine boys enroclled in September, 1957,
in the woodshop at Harrison High School one year later than the originsl

sample.
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The coefficient of multirle correlation between the final predictors
and the semesterts grade is presented in Tsble XXI, The sequence of the
nradictors varies in the seversl intermediate bagtteries just es they did for
the previous multiple R's that wore given in Tables XI, XVI, and XX, The
coefficient of multiple correlation for the entire battery was .592L, somewhat
lower than the original mmltiple R, hut as will be‘ disclosed lster in Tsble
AXIYI, this difference is not significant.

TABLE ZXI

CORFFICEINT OF MULTIPLE COR:ELATION 5:TWSEN FINAL GRADEZ AND
A BATTERY OF PREDICTOR3 FOR TH: CROS3-VALIDATICHN GROUP

Test Battery Coafficient of
Multiple Correlation

Pattery A <5924

Pattery B 5919

Battery C «5916

Zattery D <5311

Battery © 1259
copx

Battery A: HMscQuarrie Test of Mechenical Ability, Kuder Mechanical,
Personal Data Questionneire, Kuhlmsnneinderson, Age.

Battery B: MacQuarrie Teat of Mechenicsl Ability, Kuder Mechanical,
Personal Dats Questionnsire, Kuhlmenn-Anderson,

Battery C: MacQuarrie Test of Mechanival Ability, Kuder Mechanical,
Personal Data Questiomnsire,

Battery D: MacQuarrie Teat of Mechanical Ability, Kuder Mechanical,

Battery E1 MacQuarrie Test of Mechanical Ability,
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The intercorrelations between the variables in the cross-validation
group along with the means and stendard deviations are shown in Table IXIY,
In all five predictors and in the criterion the mean is alightly higher
than in the original sample. The relative importance of these differences
will be brought out in the next table.

TABLE XXII
MATRIX OF INTERCORREIATIONS FOR CRO8S-VALIDATION GROUP

Standard

| g
SIS

Semesterts grade 4110 L4259 W11l L2733 «.0559 L6.582  13.723

Questionnaire J1705 <3266 2957 1763 LS.6h5  10.641
MacQuarrie 22l Ju757 ~.0511 167.430 31,764
Koder Mechanical #2180 «,2221 k6,265  9.983
Xuhlmann.Anderson «e278h 95.506 9,761
Age 181.531  10.555

A comparigen of the variables was made between the cross.validation
group and the original test sarmle using the b test for significance.
Table XXIII shows the comparisons. Only in the one varisble, Kuder Machan
ical Interest, was there 2z significant difference between the two groups.
This difference lost its identity when the entire battery of five predictors
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wasg used, .

Applying the multiple regression equation to students mumbered
467, L6B, and 69, the grades of 5L.5092, 55.6735, and L9.7379 respectively
were prédicted. The actual grades received by these three students were
Gy E, and G, as expressed in letter grades or as expressed in T scores of
50, 60, and 50 respectively., A comparison of the predicted grades with the
T score range as shown in Tabls IX, page 65; will disclose that the predice
ted grades fall within the range for the given letlter grades.

TABLE XXIII

% TEST FOR SIGNIFICANCE BEIWEER ORIGINAL GROUP
AlD CROSS~-VALIDATIOR GROUP

Varizble 3 ratio
Age 0,666
MacQuarrie 1.151
Kuder Mechanioal 1.995
Euhlnsnn-Anderson 1.115
Questionnaire 0,581
Cemplete battery of five predictors 1.195
CODE

Sl

1.968 is significant at the five per cent level.
2,593 is significant at the ons per cent level.




CHAPTER V
INTERPRETATION OF RESULIS

At the outset of the present study, tests of mental ability, meohsni=
oal aptitude, end interests, together with the variables of the pupil's age in
months snd e personal date ¢uestionnaire, were selected for oompsrison with
suecess in high school woodshop. An exsmination of Table III revesls that the
8+ReA. Mochanical Apititude total soore snd three sub-scores; the MacQuarrie
Test of Meohanioa)l Ability total score and six sub-scores; the Garretson
Interest Questiomnnaire with its three areas of techmical, scademio, snd com-
mercial interest; three interest aress of the Kuder Preference Reoord, mechani-
eal, literary, and musioal; the S.R.A., Primery lMentel Abilities total score
and four subescores; the Fuhlmenn-Anderson Intelligence test; the Personal Data
Questionneire; md the pupil's age in months -« all showed significent
correlation at the five per cent level of probability. Validity of each of the
tests is disoussed in Chapter IV, If the assumption is made that the tests are
valid, thet is, that they do measure the hypothetical qualities whioh they were
designed to measure, then it mey be inferred that mental ability, mechanical
aptitude, interest, age, snd pertinent environmental data play & large part in
sucoess in & high sohool woodshop course.

The MeoQuarrie subetest, Dotting, shows a negligible correlation
[vdth the oriterion, ‘Thil is in socord with Bingham's statement that the
92
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Dotting subetest "is more strictly a motor activity, a rough eppraissl of
manual ability"s that "s person with good motor coordination may leam to excel
in routine work"; but "menual aptitudes are not enocugh.” 1

A further explanstion of the low correlations betwesn the MasQuarrie
Dotting sub-test and suecess in woodshop may be found in the esnalysis of the
course itself, Since the objestive of a woodshop course is not to prepare
pupils espscially for askilled trsdes, but rather to "offer orientatiom through
sotual experiences with materials and goods™, 2 ons night reasonably expest
that dexterity would play a relatively small part in the determination of wood-
shop gzrades,

Table IIX indicates the existenee of some signifioant relationshipse
between the oriteriom and interests as measured by the Xuder Preference Record.,
The mechanical score on the Kuler shows correlation beyond the one per ocent
level of probability. Due to the nature of the woodshop oourse, strong mechani-
joal interests might logiocally be expected to contribute to sucoess. More
Hdifﬁcult to mderstani is the reletiomship of literary and musiocal scores to
the oriterion. The negative ocoefficlents obtained for these scores tend to
indicate that lack of literary and musical interests correlates signifiemtly

bd th high gredes in woodshop, or, conversely, that possessicn of literary and

1, Binghem, Aptitude, 137

2, Veaver, "Definition of Terms", 15
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musioel interests ocorrelates with low grades on the course, BSuch areas of
interest as outdoor, computational, scientific, persuasive, srtistic, soeial
service, or olerieal show no significent relationships to success in woodshop.
Indications are that interest dces play soms part in the grade received in
woodshop,

Table III also indicetes the existence of additional signifiocant
relstionships in inberest as measured by the Garretson Interest Questionnaire.
The teohnical score shows correlation beyond the one per cent level of probe
ability., Here too, due to the nature of the woodshop course, strong technigcal
interests might be expected to oontribute to success, Here, also, the
negative ooceflicients cbtained for the agademioc and for ths eormerclsl interests)
tend to indicate that leck of academic and commercisl interests correlates
signifiocantly with high grades in woodshop., On the basis of this study,
interest, as expressed by the Gerretson Interest Questicmnaire, does play a
part in the grade regsived in woodshop,

0Of the Primary Memtal Avilities, the only mental sbility that fuiled
to ghow eny significsnt sorrelation with the criteriom is the numbers ability,
The possibility of leck of interest in this area as expressed in the Kuder
oomputational correlation of practically sero might acocount for the low
correlation in the numbers sres.

The results shown in Table III might be summerised by sgaying that
pertinent environmental datae, as measured by the Personal [ata Questionnaire,

end mechaniocal aptitude, as measured by the MacQuarrie Test of Mechaniocal
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Ability or by the S5.R.A. Mechanicel Aptitude Test, have a far grestor influence
on woodshop grades than any of the other factors measvred; they show that
mentsl ability, ss messured by the Kuhlmann-iAnderson Intelligence Test or by
tha S,R.A. Primary Mental ibilities Test, that interests measured by the Kuder
or Garratson test, and that age as expreassed in months shows some relationship
to grades,

One may make some intaresting interpretations of the coefficients of
miltiple correlation obtained for varions cowbinstions of tests, In a two
battery test of interest gnd mechanicel aptitide or of Intelligence and
machaniecel aptitude with the criterion, it wes found that, of the four psairs
of combinations, the S.R.A. Mechanical Knowledge sub-tsst made a better
prediction in three ocub of the four cases than the totel 35.R.A. Mechanical
Aptitude Test, even though the total score showed 2 botter correlation with
the criterion than did the mechanical knowledge sub-scora, The ssme results
are verified in 2 three test battery illustrated in Tsble VII. The S,R.A.
Mechanical Kuowledge gave a slightly higher multiple R (.3957) than did the
S.R,A, Mechanical Aptitude total score (.39.7'. Economy of time with =qually
effective results may be effected by using only the mechanical knowledge sub-
test instead of the total S.R.A, Mechanieal Aptitude Test.

Economy of time may also be effected by using only three of the sube
testa, Location, Copying, end Pursuit, of the MacQuarrie Test of Mechanical
Ability; better correlation with the eriterion than the total MacQuarrie score
(.L676 as opposed to .1157) can still be obtsined, By adding the additional
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sub~-tests of Blocks, Tapping, and tracing, the correlation is only lncreased
from «4676 to 4737, an inorease of only .0071, not enough to justify their
inclusion,

The mechaniocal interest soore of the Xuder test is nesrly as
effective when used alone with the criterion as vhen used in combination with
the musical area, or with the musiosl mnd literery areas., An R of ,2732 is
Fobtaimd between the mechenical interest and the criterion, as compured to a
Hmultiplo R of #2906 end ,3033 respectively with the second and third combine~
tions.
in the original testing program three pairs of psychoclogioal tests
were given, two tests eeach of intelligence, mechanlicel aptitude, and interest.

The quwe sticn arises as to which test of these six is the least effactive in

prediotion and, thersfore, mey be eliminated from the final battery. By =
rocess described by Du hois in connection with his multiverient method of
correlation, varisbles which duplioate the functions of verisbles akwedy chosen
tend to drop out. 1t was, therefore, evident that the S.R.A. Primary Mentel
FAbilitien Test ooﬁtribu’ceﬁ the leest ¢f the six tests end was eliminated from
future omaidontion.’

In order to detsrmins whiesh interest test is the better test to use,
la battery of five possible predictor variables, Perscnel Dsta Questiomneire,
JimoQuarrie Teat of Mechanical Ability, terretsan Interest Luestionnaire
Technical Soore, Kuhlmenn-Andersom Intelligence Test, and Apge in months, was

joorrelated by the Du Bols method to give & multiple R of ,6841. 4 multiple R
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of +6859 was obtainsd from & similar battery, exeept that the Kuder Mechanioal
Interest Test was substituted for the Garretson test, It mey be said that
either interest test is as effective as the other for predictive purposes; the
slight advantage of 0018 of the Xuder seems negligible, The prediotive
efficiency of the five test battery finslly selected is ,6859,

By sdministering this five test battery to & group of non-technical
boys, it wes found that the boys who did not seleot shopwork differed
significmtly in four of the five areas tested. Unly in the metter of age was
there no differemve in the groups. These nonw=technical boys showed a signifi~
cant difference from the technical boys in mechanioaml ability, mechenieal
interest, intelligence, and environmental factors at the flve, one, one, snd
one per gcent level of probability respeotively.

In comparing the original test group with a group of teelmical boys
in the Foundry shop, it was found that the boys in the Foundry differed in no
respect from the original group except in age, Thias cen be acoocunted for
Joauily enough, For three years immediately preceding the testing program the
total number of shop classes was slightly reduced in number, due to extensive
rebuilding of mesny portions of the school building, A partial vaocuum was
joreated during this time, when the incoming freshmen were not gziven any shop,
The aveilable number of shop stations was reserved for the upper-clsssmen
instead., At the time the Foumdry group was tested, the first semester freshmen
jpore again given the opportunity to have shop, The boys in the woodshop group,

thhough six months oldser, were taking shop for the first time in high school.
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The answer to the question, "Do the boys in the woodshop st Harrison
High Sohool differ from boys taking woodshop in cther Chisego high schoolst®
is obteined by comparing the results at Harrison with the results of the same
battery of flve predictors as given to seventy-three boys at Lane High School
rand to sixty-nine boys at Fenger High Sohool, At Lsne High School, a
signifioant difference at the ons per cent level of probability is noted for
the variables of age, Kuhlmann-iAnderson I.Q., md final grade. The difference
between the mean of ages at Harrison, 180.753, and the mesn of ages at Lane,
170,972, is 9,78) months, A difference of six months may be acecunted for in
the menner in which the difference in ages between the test group and the
Foundry group was accounted for in the preseding peresgraph. The other 3.781
#mthu mey possibly be due to fewer failures in elementary school for the boys
F‘t Lsme, o8 ocmpared to the boys et Harrison, It is evident that there is a
Jsigniﬂamt difference in the Mean 1.Q.; Leane High Sehcol boys are a total of
15.740 points higher thsn the group tested at Harrison. Since the I.Q. is one
of the best predictors of scademio success, it is, therefore, logiecal to
Fbcliovo that the group with the higher I.Qs would eno0unter less academic
Fifﬁculty, end, thus, less elementary school feilure, With a significant
(iifference hetween two of the five predictors, it was expeoted thet there would
ibc 8 difference in the finel grede, which in this case is also significant at
the one per cent level of probabllity. However, the complete battery of the

five predictors revesled s multiple R of 5963, as compared to 6859 at
[Harrison. When the t test is applied to these two correlations, the difference
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wes found to be non-mignificent, The rogression formula, as worked out for the
original test pgroup, will slso apply to this sample at Lane High Sehool,

Wnen the same battery of five predictors is spplied to @ second high
school woodshop group, a group of sixty-nine boys at Fenger Hish School, a
siznificant Jdifferemce at the one per cent level of probebility beiwsen them
and the original test group was found in only one of the five prediotors, sge.
The difference betwsen the mean of ages of 180,753 at Harrison and 174,203
at Fenger is 6.551 months, Six of these months are attributed to the deferment
of shopwork at Harrison becsuse of the extensive building rehabilitation
program carried on at the time of testing, If the physicel facilities of the
schocl were available at the time to sllow shopwork in the first semester of
the firat ysar, there would have been no difference in the ages. The results
of the remsining five predictors, in guestionnaire, mechsnical aptitude,
mechanical interest, I.Q., and final grade showed no significant difference
from the resulis of the originel lest group. Even the complete battery, which
revealed a predictive coefficient of R = ,6208 as compared to R ¢ .6859 of the
original test group, was well below the five psr cent level of significance,
The regression formuls as worked out for the original test sample is also
valid when applied to this sample at Fenger High School,

In September, 1957, one year after the original ssmpls was tasted,
the ssme five predictors were sdministered to a second group of seventy-nine
woodshop students at Harrison High School to test the vslidity of the

original sampling, In one varisble only, under mechanical, wsa there a
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difference significemt at the five per cent level of probability. The
remaining five variables, sge, mechanical aptitude, I.Q., questionneire, and
final grade, showed no significant difference, each ome being below the five
per cent level of probability, When the t test was applied to the multiple R
of 45924 for the battery of five predictors ss opposed to & multiple R of
+6959 for the original battery, the difference was found to be non-significant.
The regression formula with the weights assigned to the various veriables has

stood the test of cross-validation,




CHAPTER VI
S8UMMARY AND CONCLUSIONS

Three pairs of psychologiosl tests, of mental ability, mechanioal
aptitude, end interest, along with a personal data questiomneire, were
administered to 215 pupils in ninth grade woodshop oourse at Harrison High
School in Chicago, Illinois, 7The pupils' ages at the begimning of the semsster
woere recorded, The semester's grade on the course for each pupil was obtained.
The six psychological test soores, the questiomnaire score, and the pupil's
age in months were compared with the semester's grades by the Pearson produote
moment method of correlation,

Statistionlly significant correlations were obtained between the
semester's grades and the S.R.A. Primary Mental Abilities Test; the Kuhlmanne
Anderson Intelligzence Test; the 8.R.A., Mechanical Aptitude Test; the MacQuarrie
Test of Mechsnical Ability; the Garrstson Interest Questionneire for High
School Studentsy the Kuder Preference Record mechanical interest, literary
interest, md musicel interest; the Personal Data Questionneire; snd the pupils
age in months, Correlation for the Kuder literary and musical interests, for
the Garretson Commeroisl curriculum snd Academic currioculum, end for the
pupil's ege in months, slthough significant, were negative instead of positive.

Even though the total score on the MaoQuarrie test and on the S§.R.A. Primary
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Mental Abilities Test was significant, all of the sub-tests did not meet

this requirement, The Dotting subetest of the MacQuarrie snd the Numbers sub-
test of the Primery Mental Abllities Test failed to reach the five per eent
level of significance,

Examination of the soefficients of correlation led to the following
comolusions: (1) pertinent envirommental information es measured by the
Personal Data Questiomnaire and mechanioal sptitude as measured by the Meo-
Quarrie Test of Mechanical Ability have a grester influence on woodshop grades
than any of the other fastors measured; (2) interests as measured by the
teohniocal ourriculum of the Gerretson Interest Questionnaire or by the Kuler
Preference Record mschaniocal erea, mental ability as measured by the 8.R.A.
Primary Mental Abilities Test, or the Kuhlmann-Anderson Intelligence Test,
and Meshanical Aptitude as meesured by the 8.R.A. Mechanical Aptitude Test,
have a definite significant relationship to the gredes; and (3) interest as
measured by the Xuder Preforence Reocord for the outdoor, computational,
scientific, persussive, artistic, scoial service, or oclerical areas is not
signifiscantly related to the grades.

By using multiple comhﬂml for a series of twowpredictor
varisbles and the Du Bois multivariate ocorrelational amlytina for three

predietor varlables, the S.R.A. Mechanical Inowledge sub-test provided just

1 Guilford, Fundamental Statistics, 427.

2 Du BOi" Hultivﬁri‘t.. 120
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os effeotive & prediction of woodshop grades as the entire S.R.A. Mechanioal
Aptitude Test,

/" & higher correlation with the criterion may be obtained by using
only three subwtests of the MeoQuarrie test, the location, the Copying, end
the Fursuit m.i':—’bastc, instead of the total soore. An scomomy of time is
thus effected,

Thu mechaniocal interest area of the Knder Preference Record is
nearly as effective with the eriterion when used slone as it is when used in
combination with the misieal snd/or literary interest aress, the respective
correlations being 2732, «2906, md ,3303.

'~/ The least effestive of the six psychologiocal tests under oongideraw
tion was the S.R.A. Primary Mentsl Abilities Test. The fact beoams evident
through an additionel prooess of seleoting a reduced number of predietors in
conneotion with the Du Beis multivariate method of correlatiom,

The techniesl ourrisulum socore of thes Garretson Interest Question-
nedl re chtained a multiple R of equal predictive effectiveness (R (6841 as
compared with R » ,6859), as did the meshaniesl aresa of ths Kuder test when
used in a battery along W th the Personal Deta Questionnaire, the MecQuarrie
Test of Mechenical Ability, the Kuhlmenn-Anderson I.Q., snd the student's
age in months,

Using a five~test battery, consisting of the Personsl Data Questione
naire, the MaoQuarrie Test of Mechanioal Ability, the Kuder mechsunieal interest,

the Kuhlmann-Anderson I.Q,, ed the student's age in months, a coefficlent of
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mltiple correlation was found to he 6859, A multiple regression equation
was derived from the hattery of pmdiotert;\

Hon~tachniocal students were fowmd to differ sisnificently from
the teohnieal stdenis in four of the five areas tested, in mechaniecsl aptitude,
in mechanicel interest, in I.Q., snd in snvirommental factors,
| ~ Boys who salsoted Foumdry shop differed significantly from those
vho selected woodshop in one feetor omly, in age. However, this difference
lost ita importence when it wee expleined thet the physieal rebuilding of
perts of the school had eliminated shop during the first semester in high
schoel in order to favor the upper-classmen for a period of seversl years.

When the test semple was compared with a ssmple from s seoond
Chicago high gohoel, Lene, & significant differsnce wes found between the
two groups in ages, I.0,, and in finsl grede, lNevertheless, when the t
was spplied to the multiple correlation of ,5963 for the flvewpredictor
battery, no significomt difference was found, It wes, therefore, concluded
that the regression formuls is satisfuctory for this group slso,

The gaxs final comolusiom comoeming the regression formula was
reached when & sample from a third Chicago high school, Fenger, wes compared
with the original test semple, because no significsent differense was found
‘when the t test was epplied to the multiple correlation of .6208,

{"‘JTO test the validity of the obtained regression formuls with its
essigned weights, 2 seoond samplse was teeted at Harrisom High School ome

yeer later, No significant differsmoe -ss found in any of the variables used
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as predictors, the Personal Date Questlomnairs, the MaoQuerrie Test of
Mechanieal Ability, the Kuder lMechanleal Interest, the Ruhlmanu-Anderson
Intelligence Test, end the pupil's age in months. There was no signifieent
difference found in the eriterion, the final grade, betwsen the two groups,
nor in the multiple correletion of ,5924 obtained from the entire battery of
predictors. The regreassion equation with its assigzned weights, it may de
conoluded, has withstood ths test of crossevalidation snd may, therefors, be
used again in similar situations,.

While the prediotor value of the battery would not be sufficiently
high ;o Justify selection ad elimination of pupils on the basis of scores
obtained, the information provided by the tests would be of diagnostie value
to the teacher, as it would indicste which puplls might experiense difficulty
in the eourse so that special attention might be given to these pupils),,,}

The sathor of this study ecolleoted more date than wes found practi-
oal to use, Such material gives rise to further research, The pupil's
elementary school, publie or peroshisl, the race clasgification of eash pupil,
or personality trait ratings given easch pupil by his teacher near the end of
the semster, all of which oould cause pupils %o differ from one sncther in
grades, were not measured by eny of the variables eumployed in this study,

Ressarsh to determine the effect of these factors would be desirsble,
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APPENDIX I

RSCORD CARD

Address

Telephone

Date of Birth

School Lagt Attended

Div, Period

Guardian

Oceupation

Business Addrass

Course

Sheps Teken

B,

b.
C.

d.

i
i

@,

Grades

112

12,

13.
1h.
15,
16.
17.
18.
19.
20,
21,

22,

Drewing Taken

8o

Grodes

b,

Ce

d.

Shop Fes

Movie Fee

FPeilure Notice

Fail., Not. Retlld

Parent Visited

Koy No.

Bench No.
Hote Book
Piane XNo.

Notes




1.
2
3.
L.

Title

Scuaring
Sharpening
Tools

Turndng

5.
e
7.

Pinishing

Saftey
Hachine

8.
9.

10, Wood 3ample

Ruls

Board Msasure

11. Sandpaper

12, Pasteners

APPSRDIX II
RELATED LEISSCNS
Page in
Workbook
510
7-8
-5
15

1st Marking Period
16-17

1-2-3
6

2nd Marking Period
1k

18
12

3rd Marking Puriod
11

13
Lith Merking Period

113

Weak of
Seareagter

1

2

10

12
13
15

17
18




APPENDIX III

INDIVIOUAL PROJ<CT RECORDS

Project No. of Date Date Grade Check
Waeks Started Finished
1. Note Book 1
2. Plane Blade
3. Peg Board 2
i, Tie Raek 3
6th Week
5. Shield 2
6. 821t & Pepper Shakers 1
9th Week
7. Shelf L
13th Week
8. Book Rack L
9. Sharpen Lathe Tool
10, Lothe wWerk 1
a, Bowl
be Lamp
¢, HMsllet
de Gavel

11,




11.

Special

e

b.

Pump Lamp

Taboret
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APPYNDIX IV
PARSONAL DATA QUESTIONW:IRE

Each test thet you have tsken this semester has been gilven to secure
a particuler type of data, In order to know you better, there is need for
additionrl information not ineluded in these tests,

Answer the following ouestions as you think they should be snswered,
not &s you think your tescher would like to »ave trem snswer-d. Your answers
will be kupt confidential, They will in no way offect your grede, Be sure
to sn wer svery cuestion, Do not skin any, nor leavs any blanks,

1., With whom do you live? (Check one)

Mother snd Father Step Hother

Mother only Step Father

Father only Other (brother, sister, asunt, uncle, or
guardian)

2, Did you skip sny grades in the elemsntsry school? Yes No = Which grade?
3. Did you rep:at any grades in the eslemantery school? Yes Yo Which greode?
L. Do you plan to go to any kind ~f school aftsr hish school? Yes No
S. 1If you know the naue of the sc! ool where wou rlan te go, list it here

s or if you do not know the n-me, but o know the kind

¥ school list it here

6. Father's education (Cirele the nishest ~rede comnleted) Elementsry 1 2 3 4
5678, High 3chool 1 2 3 4, College 1 2 3 4 5

116




Te

8.

9o
10.
1.
12,
13.
s,
15,
16,
17,

18.
19,

20.

2.,

22.
23,

07
NS e 0, High Sehoel 1 2 3 by Colisged 23 b B o0 Flenentary 123
Kind of work dome by father
Has your father always done this kind of work? Yes ¥o
If no, what other kind of work has he done?
Kind of work done by mother
Has your mother always done this kind of work? Yes No
If no, what other kind of work has she done?
Do you work outside of school? Yes No
If yes, what kind of work?
That are some of the things you do with your earnings? (List below)
0f what clubg are you a member?
In school £fice hald
Outside school 0ffice held
Do you have & TV in your home? Yes No
Average number of hours per week spent watching T.V. {Check one)

01510152 25 %
Type of program liked most on T.V, (Check one)

Western movie Quig shows Detective stories
Feature film Nows Sports
Fix.itwyourself programs Comedy

Do you frequently watch the Uncle Walt program sponsored by the Edward
Hines Company? Yes No

Have you visited a library in the past month? Yes I
What book have you read in the past month?
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Have you read a book that rel ted specifically to mechenicel things since
school started in Seplembur?  Yos No
If yes, whot book?
What magazines have you resd sinee school started in Septamber? List below
Of trese, what magazines do vyou resé rugulsrly? (List the names)
what hobbies do you have?

Do you heave tools 2t home thot you cen use (such &5 electric drill,
eircular saw, jig s=vw, sander, handa tools)? Yes No

If yes, neme the kind of tools you have:
Do you have a place to work with tools? Yes Ho
If yes, where? (Me definite)

Por what kind of work would your parents like you to prepare?

For what kind of work would you like to prerare? (List in order of choice)
School subject you like best.

School subject you like lassst.

Was Woodshop your first choiece of shop in hish schosl? Yes No

If no, what was your first choice?

Hzs your father ever encoursged you toc take Woodshop? Yes WNo

Has your mother sver enccursred you to toke Woodshorn? Yes Ho

Has your brother or sister encoursced you to tzke Woodshop? Yes Ho
Did somzonas outside the family encourage you? Yes No

Do you intend to tszke 2 seceond semester of Wooishop? Y28 No

Would you recommend Woodshor to vour ‘riends? Yes Yo

Why did you select Woodsiop?

Why did you select the technical sequence?




h?'

your name is
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