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ABSTRACT

This study was undertaken to use the mechasnical aptitude
test 1n determining if the proper students are meking the bes
use of the available shop facilities at Sarascta Junior High
School, Sarasota, Florida,

Books, magazines, bulletins, questionnsires, mechanical
aptitude and bther test results were used in compliling this
information.

An attempt has been made to point cut deficlencies and
inconsistencles in the present arrangement and to meke recom-
mendations for thelr correction. The following recaﬁmendatio
were proposed: (1) Aptitude testing should be continued;

(2) all those counseling students bn snrollment should be hel
to become better informed as . to the importance of shop work;
(3) Industrial Arts Program should be integrated with science
and mathematics; (i) more shop training should be offered in
Sarascta Sengor High;_(S) the vocaticnal unit should be con-
tinved and broadened; (6) more knowing should bs added %o
shop work and more doing Shauld.bé addad in othe§ courses;
(7) Junior High Shop should continue to be varied to sl low
for exploration; (8) efforts should be made to counter the
belief that shop work 1s for the slow or retarded; (9} the

more apt students should be givenm priority in shop snrollment

iv
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CHAPTER T
INTRODUCTION

Statement of the Problem

fhis problem is two fold in nature. First, are students

of Jjunior high sechool age being given the proper help by
| teachers and guidance persomnel in the selection of courses
that are in line with their abilities and interests?
Secondly, is the field of industrial education getting
1ts rightful share of good students with which to work® Many
teachers and administrators in the field of industrial
education have complained for some time that the Persam of
the crop™ has been guided into other channels leaving only
the "akimmed milk® for the important work of industrial
education. A4a wost everyone knows, thlis 1s deseribed as the
"dumping grounds" of education.

During recent years, the problem has been worked on

at Sarasota Junior High School; Serasota, Florida. The
students have had more than the ususal help in guidance. An
attempt has been made to furnish the students with reliable
information about themselves so that they could meke a wise
decision as to the courses they should take. The students
havs als? besn encouraged to explore and not to closs any

doors too soon.
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Need for the Study

During recent years, there has been a great surge in
meny fields of education. The function of the junior high
schoocl, 1f 1t has to be covered in one word, would be ex-
ploratory. Programs have bsen expanded and such messures
as the seven day period, have been incorporated to enable
atudents to explore and still enable them to get the basic
subjeets; namely, the "3Ra", Expleoring in the broad sense
would be the selection of a wide variety of flelds; such &s
gcience, msrts, and crafts, foreign language, music, ete.

This might involve the taking of subjects that were difficult;
subjects where there 1z & definite lack of background, or
even subjects that carry a burden of culﬁural stigma, The
taking of French, Spanish, angd Italian, could not be consid-
ered as exploring, except in = Very narrow sense,

it is a rather universally acespted practice for anyone
shouldering the responslbility of guldance to bring as much
reliable informstion as rossible %0 the attention of the
student.t Hs then should encourage the student to decide where
to explore. Many times, however, this is not the case.

The student is pressured from many angleg. The pressures sare
applied from perentis, teachers, guidance personnel, friends,
and ether sources. Many of these Pressures are based on rather

trite assumptions.

lﬂumphreys, Anthony J., Traxler, Arthur E., Guidance
Services. Sclence Research Assoclates, Ine., Chicago, I11.
Chapter I, V.
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Most everyone is awars of the wmpetition carried on in
all levels of educatlicn for the so callsd goocd student.
Competition can be an asset if it is not carried to extremss
or 1Ff the students' wishes are not lost im the shuffle.

Industrial education has no doubt carried more than
1ts share of the lower students since it is by nature, activity
education. On the other hand, industriasl sducation can put
the talents of the good students to good purpose and he can
gc as far as he cares 0 go.

At Sarasota Junior High School, there has bsen an attempt
to do all of the good things in the way of guldance, Now the
time has coms to check curssives, In an attempt to glve the
student as much information about himself as pessible, the
Science Research Association Mechanical Aptitude Tests nave
been administered for three years, This study was, (1) an
ettempt to ascertaln the effectivensss of this testing program,
(2) to determine if it is worthwhile as it is and/or, (3) how
it can be changed to be betisred.

Purposs of the Study

The purpose of this study was an attempt to, (1) furnish
the best possible guidance forlstudents enrolling in junior
bigh school courses, (2) to determine 1f industrial education
ie being used 2s a "dumping ground™ and {3) to recommend

courses of action to rectify any deficiencies that mey exlist,
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Limitations of She Study

This study was limited to the 25% of the ninth grade
gtudents of Sarasota Junior High Schoel who had made the
highest scores on the Mechanical Aptitude Test, This test
hag been administered upon their entrance imte seventh grade.
It is further limited as to how their test scores have
effected thelr choice of subjects.



CHAPTER II

HISTORICAL BACKGROUND OF THE MECHANICAL
APTITUDE TEST AND ITS USES

"Educational aptitude testing has been, still is and
doubtless will long continue to be in a2 stage of expansion
and further subdivision,"*

The conceptions of specislized aptitude tests and tests
of behavior which will indlcats in advance latent capacity,
ls very anclent. It appears repeatedly in Plato's Republiec.
Soms of our esrliest kmown contributors to aptitude veating
were: Francis Galton's tests in his anthrompometriec labe
oratory established in England in 1884, William Wundt at
Lelpzig in 1879. The J. McKeen Cattell Tests to freshmen at
Columbiats Collsge began in 18%4. A. Binet and V. Henri were
using aptitude tests in France in 1896. By 1901 the Columbia
University Thorndike Tests became quite definite, At Hs time
Clark Wissler's published account of tests and Karl Psarson's
coefficients of correlatlion betwesn tests and acholarship

marked the beginning of a new era in testing.2

1A1bert B. Crawford snd Paul S. Burnmen, Foreeasting
Collwe Achievement, (Wew Haven: Yale University Press, 1946),
rdfae8, P »

2
Clark L. Hull, Aptitude Testi (New York and Chioago:
World Book company,’Yankans-on-ﬁuasoni, PPe 5-8,
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In 1913, Hugo Munsterberg, a German psychologliat
lmported by Harverd University startled his col=

lsgues by tvransplanting seedlings from 'pure! labe

oratory experientation into the garden of useful

reality. BHis pioneer efforts reprssent, at lsast

in this country, the first trisl of scientifically

constructed aptituds tesga in selsction employeses

for industrial training.

Under the pressurs of World War I necessity, the techni-
quse of pencil-and-paper group testing developed to a degree
which ordinarily would have requirsed many years, The BpeC=
taculer nature of army testing, the A, S. Gtis' "Alpha" and
"Beta™ tests had at once a profound sffsct upon the aptitude
teatling movementes

The University of Minnesota study of Mechanical abilitie
originated in a program of research which was formulated and
promoted by & committes of the Wationsl Ressarch Council in
1922, The great psychologlical need 2t this time was the ztnd
of problems of human migration. Dr. Robert Yerkes and Dr.
Wisaler, successively, were chairmen of the National Research
Couneil Committee on Human Migration.h

One of the first assembling tests of mechanical abllity
to bewed widely was the Stenquist's Assewmbling Tests of
Gensral Mechanleal Ability. The test was made by John L.

Stenqulst in 1921,

3Ibid., p. 18,

hﬁo (¢ Pateraon’ Be M. Elliﬂtt, Lo Do Andarson, H. A. To
E, Heldbredsr. Minnesota Mechanical 4bility Tests, {Minneapo
The Unlversity of Minnesota Press, 193 s freface, p. 111,
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The accounting aptitude testing program which is
sponsored by AILA has been in operation since World War II,
An analysis of the effectivensss of this program based on a
étudy of 103 individual testees over a period of five years
(by ¥arvin L. Fredrick)® can serve as an example of valldity
tests belng gilven continuously during this time im Industry.

In & recent publication by the U, S. Depariment of
Health, Bducation, and Welfare on the gifted student, thsa
Tollowing informetion was given about Project Talsnt.

In order to understand more fully the signif-
icance of Project Talent to the study of giftsd
children (and high school youth in general), it
is helpful to look briefly at the background,
direction, and objectives of this undertaking,

For more tham 25 years, thera has been
serious discussion of the need for a program of
research which would, on a nationwlde basig,
yleld factual information about the nature snd
distribution of human talents, and how best to
assist individuals to identify, develop, and
use them., For axample, an early proposal in this
area suggested the selection of a "standard
million” to provide the basis for precise stand-
ards and norms repressntativs of the total
population of this country. In 1940, & propesal
was preasented by John ¢, Flanagan, director of
Project Talent, to the Committes on Measurement
and Guidance of the American Couneil on Educa~
tion te draw a national sawple for standardizing
aptltude and achlevement tests. After World War
IT a nationsal census of aptitudes was propcsed
and received some encouragement; hewever, the
groups involved eventually decided they could not

M. L. Frederick, "Accounti aptituds testing program,"
Journal of Accounting, {april, 13%7), P h2-47.



8

support the study at that time, and these large-
scale studes were net carried out.

There have been a number of smaller studies
over the years that reveal some of the geunsral
plctures of available talent and its wtiliza-
tion. Recently the Educationzl Testing Service
reported the resulis of a national survey of
high school senlors sponsored by the Natlonal
Sclence Foundation. The survey inciuded a 20-
mintte academic aptlitude test and a 20-minuts
questionnalre on college plans and background
information. Thils was typical of much of the
actlvity in this fleld--the studies which have
used tests bave usaed only a single acholaatle
aptituds test or a few achlevemsnt tests.

There was an urgent need for a comprshensive
survey lncluding aptitude, interest, metivational
and background factors, to be accompanled by
intermediate and long-range followups of the
Indlviduals studled in the survey.

4s Tor the present status of the tools,
techniques, and facllities necessary for col-
leating the type of facts mentioned above,
rapld progress in developing suitable proce-
dures has besn made during the past few years
20 that a large-scale study of the typs needed
became feasible. Much progress was made during
and after Worid War II in the development and
use of multifactor testing batterlies and other
measurement devices., Followup studlies were
used extensively 1in the services durlng World
War II, and recent studles by man by lnvesti-
gators have improved the effectiveness of such
techniques and increased the general level of
knowhow in this area. In additlon, recent
progress in the development and adaptation of
high-speed elsectronic computers to the problems
of scoring, analyzing, and up-dating survey
and test data now makes 1t posaible to deal with
formserly inconceivable numbers of cases and
variables,

From the combination of growing demand,
previous studies, and technical pregress, Project
Talent hes esmerged.,. In a sense, 1t is a sclentifioc
census, ilts inltiation plamned to colincide wit
the 1960 Pederal census, It will be the first
sclentiflically planned national inventory of human
talents.
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The goal of the project is to gain information
whieh will help American youth develop their
talents, and in 20 dolng strengthen and develop
the Nation. Its msjor objectives can be sume
arized broadly as:

ie To provide a scientifically planned
national inventory of youth,

2+ To determine the specific patterns of
aptltudes, abilities, and intsrests
whith provide the best baais for wvare
lous college courses and careers.

3« To carry out followsup studles to
détermine the educational experiences
which will contribute %o the develop-
ment of these aptitudes and abilities.

4o To determine the guldance procsdurss
most effective im assisting sach
student to select the career whieh
wllil assure him the greatest possigla
rersonal satisfactlion and success.

6U, Be Cffiece of RBducation, Opgortnnitia& for Ressarch
on the Bducation of Gifted Stﬁdent (Coo ar&tive-ﬂesearch,

Monograph Ho, 2, 1960, Washington, B. Ce) PP. 69=70.



CHAPTER IIX
INVESTIGATIONAL METEODS AND PIRDINGS

The chliel instruments used in am attempt to get the
atudents to evaluate their possibilities has been the
Sclence Research Associates Hadhanichl Aptitudes Test and
the Differentlial Aptitude Test on Mechanical Reasoning,
Form A.

About three years ago the shop teacher at Sarasota
Junior High 3c¢hool requested that s mechanical aptitude
test be administered to the students e¢f his shop classes
in order to detsmrmine which of hls students were the moat
talented. Funds a2 well as guldance personnel were limited;
howavér, Luclilils Montgomery, whe was at that time & part
time guidance person, tock the time to rind'a test that would
serve %o anawer some ol the questions that had previously
goné unenswered. That test was the 8, R. A. Mechanleal
Aptitude Test which does net have established norms below
the nintk grade level. The S, R. A. Test was administered
to the studente irn the shop elasses ﬁy the shop teacher
and the guldance department as a joint project. The scores
were babulated by the guidance department and aince there
were no establlshed norms for the seventh and qighth graders,

the students were ranked in order and divided into four groups.

10
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During the following year the drafting teachar joined
in the program., All the shop and drawing students in the
seventh grade were tested using the ssme test and grouping
thenm iﬁto four groups sgain. Of course, the shortcomings
of this method are that it is too 1imited in those being
tested, and has no national norms with whieh to COUPRTS o

The next year a federally subslidized guidance Program
was granted to Saramsote Junier High School whieh ineluded
four full time guidance personnel and & guldance center.
-Dﬁring this year the S. R. A. Pest was again adminlstered
to all the seventh grede shop and mechanicsl drawing students
while & search went on for a test that would better serve
the needs of Junior High School students.

By the time the guldance program started on its second
Year, & complete testing program was established which in-
cluéed & battery of aptitude tests which was administersd to
all eighth grades. The gulidance department, under the lesdsr-
shlp ef Mr. Don Self, the principal, recorded all of thesze
aptitude tests resulte along with others such as I.Q. These
wers dupllcated so thet each teacher could be glven a copy
of all the results. A sample copy can be faqnd in Figure I,
page 12. | |

The group that was selected for this study is the
upper twenty five per cent in mechanical reasoning of the

1960-1961 sighth grade class at Sarassota Junior High School.
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FIGURE I

SAMPLE TEST TABULATION

Wa f"ffu: ‘ g:) B ) /
I"zf: ;/:7‘ r;lf f!%p"'?aﬁ{ VA ‘/Vf? :: AR ER iM/{' g (T
Bedwell, Darveld |2414 1921721 31| / | 5] 3|5 |stplso) 5|
Beery, Junst YL | /00| 40| |anlwslsolss| 2pls<l 0l 4
Bennett, Diane [ 4s19Y QRRXN 3 | /5] 5| 30|30l50! Gols.
Benscobter, Roberta |57 (4)/)|/)3lAF&150]|951 50 2500|521 65 7
Berlin, Danny H2AZY 1251 /09| 57 70 70| 80|55 251 5
Berninger, Gary S22y LU2| 73| Z5| 851 56197\ FolFs|1 30| Sz
Bernstelin, Joel 77| #| 36| 78||951 99| 97| s5l¢s1es| 20| 77
Bingham, Dara 571 AY UE| EH | 50 | yst fat £51 ¢51s0| 97 g5
Bixler, Morgan | L £ so3 P23l24 |85 5| 25] 30lsleo 35|30
Black, Art YA UEV\77)| 75| G0l 20| $7| 751 50! 457 ﬁ-:ﬁj
R O pat 5

This sample is from the Test Results Bookiet pre-
pared for each teacher by the Guidance Department of
Sarasota Junior High School. Some of the test results
are coded 1.,e. Henman Nelson P, This is done to prevent
students from interpreting it if by chance they get possess=-
ion of it. The use of this chart was thoroughly explained
to teachers in a faculty meeting by the Guidance Department,
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The results of the mechaniecel reasoning asg shown on
the sample are given in percentiles; however, the raw
Bcores were used In the selection of the group for this
study becaunse girls are given & ten peint advantage over
boys before the percentiles are figures. If a glri
8xpresses intersesat in mechaniesl or englneering work, her
Score probably will be more meaningful 1f carparsed with
the scores of boys in her grade rather than wl th those of
girls,

Using raw scores of the D. A. T. Mechanical Aptitude
Test, a group of 128 students was selected for this atudy.
Of this group, 26 were grls and 102 wers boys,

4 great deal of data were gathersd about esch member
of the selected group over & period of several montha.
Most of this information came from the guidance center and
permanent school records; however, each member of the group
wag asked to fill ocut a guestionnairs.

Pertinent data collected from all sources include:

ls Grade made during 7th grade in all subjects.
2. Tes=t results from all tests. Figure I, p. 12.
3s I.Q. from 2t least one test.

b Future educaticnal plans.

fe Future cccupationsl plans.

6. Forces of influences on ¥o, lj and 5,
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The median I.Q. of the greoup was 1ll, whieh, of course,
1s high averg&ge. The mesdian I.Q. of those members of the
group will have shop before they finish junior high school
i1z 108 while the median I.3. of those who will not have
shop by the end of Junior high school is 115 or 7 points
higher. Table I substantiates the bypothesis that the more
intelligent students are being drawn awey from shop even
though they are the very highest in mecheanical resonlng and
have indicated through thetr Cccupational prefsrence that they
wlll need shop work,

The students were well informed about the matter of girls
being allowed to take shop courses for 95% said they were aware

that girls could teke shop courses at Sarssota Junior High School.
TABLE I

AN ANALYSIS OF SHOP ENROLLMENT OF STUDENTS
IN UPPER 25% IN MECHANICAL REASONING
SARASOTA JR. HIGH

e

Studenta Eﬁ%}jng Wking

No. in Group (126) 68 58
£ of Group 55 | U5
Medisn I.Q. (111) 108 115
Boys (101) 68 32
% of Bovs g} 33
Girls (26) 2 .

of Girls : _ 2a

This is information gathered from seversl sources of
data in an attempt to show the extent that students with high

TP, (PP AR TR RTINS I o D [ e, o TI i e e
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Occupaticnal Prefersnces. The students in this study havs

shown 2 very realistic appraisal of their capablliities in
thelr cccupational choices. Sometimes there is & very stroug
tendency for junior high students, espsclally the omes with
lower I.4.'s, %o choose unreaiistic occupational goals., When
& group of these students was ssked to give an occupational
cholce, a large nuwber chose professional athletics which

is beyond thelr physical and mental capabilitles,

The guldsnce experts consider the Junier high school
years as t00 early for a great emphasis to be rplaced on
vocatlonal choices; however, sme thought in breoad fields of
endeavor is net only desirable but necessary in meking
sducational plans,

48 noted in Table I, most of the vocstional cholces
are in aress whers shop work 1s a vital part of the endeavor,

The use of fest resulis in enrollment. Ths administration

and interpretation of the tasting program at Saraseis Junior
High School hag been & joint effort of administrators, guidanc
perscnnel, and teachers, Of course, the clagsroom teacher

haee slways been the core of the guldance program since hs

has dally contact with the students. The specific procedurs
used in dispensing information has varied from year to year
but in general, it in?olvaa the practice of the guidance expert
going Iinto the baslec education classroom and discussing the
test results in a gensral waye. 4 short conference is then
held with each individual and a profile is drawn to ensble s
student to lknow his aptitudes and his achlevement. I.Q. scors:

are not given to students.
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TABLE IX

AN ANALYSIS OF OCCUPATIONAL PREFERENCES
OF STUDENTS IN THE UFPER 25%
OF THE EIGHYE GRADE CLASS
IN MECHANICAL RESONIRG
SARASOTA JR. FIGH

Cecupation Number showing % showing

{Broad fielde) prefarence praference
Engineering 25 25
Trades 1 iy
(Skilled Labor)

Medicine

. doctors

li aurses

E veterinariens 13 13
Armed Services 10 i¢
Drafting é 6
Teaching 5 4
Business 5 L
Science h H
Parming e L
Law 3 h
Technlclan 3 3
Alrline Stewardess 3 3
Athelicsa 2 2
Art 2 2

This table includes all choices where mors than one
cholce was in the zame general fiesld.



17

All of these above mentionsd practices are carried out
before enrollment for the following year is conducted. The
Bazic Education Teacher then helipe the student %o Fill ous
surollment cards., This could be construed as the weakest
link in the chain for some teachers are still wnat is called
Classical, Formal DPisciplinarian, cte, Perhaps thers is no
intention on the part of theses teachers to be unprofessional
or to degrade any department, but svidencs keopa cropplng
up that would indicate that soms Pecople ars very narrow in
thelr bsliefs concerning occupatlonal choices as well as
what constitutes intelligence and talent. One axample of
this evidence of a narrow concept 1s the bellef that in order
%o enter the field of medicine one should have Latin I, II,
and III while shop work ;s considered unnecessary. Recently
4 practleing registered pharmacist 8ald that he bad never
had a course in formal Latin. It is also stated in a recent
studyl that Latin 13 one of the subjects not being offered
by an inecreasing number of schools. BSuch a renown educstor
a8 Dr, Conent said, "The lack of shop training is at present
the mos% seriocus deterrent to entry into all types of techno-
logical work and to college and post-graduate training in

Sscience, medicine, and enginesring, "

e

1
Harl R. Douglass, Modern Administration of Secondap
Schools (New York: Ginﬁ and Company, T9EL ), T Iie

2
Eurland (ed) ™One Year Ago...on Conant:" The Quarterl
Bulletin of the Florida Industrnial Awtn Aasaéiaﬁ"on‘@‘(w, S T96;

Pe 19.
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A student 1s not borm with the knowledge of what has
to be known or what activities have to be mastered in order
to succesd in a certein field of endsavor, For example:
thirtsen studsnts havs expresged an interest in entering the
field of medicine. (See Occupational Preference Table I,
P+ 14} However, only 8.l per cent agreed with Dr. Conantts
statement as to training for entry inte the study of the
field of medicine. Table III.

TABLE IIX

AN ANALYSIS OF STUDENTS' OPINION OF THE
DEGREE OF BENEFITS RECEIVED FROM
SHOP? TRAINING IN REGARD 70
VARIOUS OCCUPATIONS

Oceupation No, of EcoJ:; ;miés, :j; % of:__ % of
Ans, Yes No Yes No
Carpenter ik 11l 0 100 0
Housswife 111 67 Ly 60,0 39,6
Scientist 108 61 L7 56.5 43.5
Doctor 107 9 98 8.1 91.5
Lawyer 107 8 99 8 92

The information on thls table was taksn from the question-
naire given to each member of the study group., Out of 126
questionnalires given out to the basic education teachers to
administer to the students, 11 came back. This constitutes
a 90% return, A few students had either withdrawn From school
of had a prolonged illness.
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Students! interest in test results. Inquiry is often made

ag to what degres students of this age are interested in a
program which is designed to help them galn some insight

of thelr capabilities, During a recent survey conducted at
Sarasota Junior High 8chool, to evaluais the guldancs program,
& queation weas includsd to help determine the degree of
interest on the part or elghth and ninth graders, Their
responses were tallied in the degrees listad on Table IV.

The answers compiled indicated a gtrong interest by the
students, While on the subject concerning the attitude of
students, it should be noted that 9% students of a total 11l

polled indicated that they were glad they possessed mechanical
aptitude,

TABLE IV

AN AWALYSIS OF STUDENT INTEREST
1¥ TEST SCORES AT SARASOTA
JR. HIGH SCHOOL

Students Very Much Yes Soms Hot Mueh Not at

Ail
Grade 8 168 158 36 15 I
Grade S 87 80 13 5 3

e e
dmpormifori e s

This information was gathered from answeps glven on a
questionnalre admlnistered to all eighth and ninth graders
during an evaluation of the guidance program at Ssrasota
Junior High School. The questicn wes ons of two asked
specifically for thls study although 1t wes contributed toward
data used on the evaluation,

PORTER LiBHaHY
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An observation from numercus conversations with students
would Indiecate that most students have a falrly good idea as
to how they stand after their scores have been interprated
and a profile glven to each of them,

Educational plans. Out of 115 students of this study snswering

a guestlon regarding futwre educationsal plansg, 100 sald they
hoped %o go to college., This high rate is fairly consistent
with thelr occupational choices. Throughout the remalnder of
this study these 100 studsnts will be cousidersd mEsring a
college preparatory course.

Only ome student out of 111 knew what was in store for the
college preparatory student, interested in industrial arts, in
the Sarasote Senior High School. At present, if a student
doss not take shep in junior high, he has misssd his opportunity
to take any shop until he reaches college, The vocational
students do have opportuanities to take shop courses bubt students
planning to go to college had to pursue an academic course.

For the zake of comparison, lst us consider the fields of fop-
eign language and industrial arts. If 2 student uses his elecw
tives In Sarasota Junior Elgh to take ILatin, he has cut out
‘his opportunlity to get shop training, whereas, Latin is offered
in both the Sarascta Juanior and Senlor High Schools.

Plane are belng made to lmcorporate a home mechanics type
of course for the retarded chlldren at Sarascta Senlor High School
starting 1n the fall of 1961l. It is understood that this wdi 11
be incorporated in the so called Industrial Arts Department,
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I% 18 not the intention to belittle the benefits of this type
of program; however, this does dencte the basic philosophy
that has been prevalent in Sarasota County in rsgard to
industrial arts training.

Shop space is et a premiun in Sarasots Junior Kigh. If
the student with superior mechanical eptitude enrolls in shop,
a8 they should have previously, a dasic concept as to who should
have shop: priority will have to be made, A number of students
with low mechanical abillty have bgen permitted to take shop for
the second and third time. Tha reason for this repetition is
usually not based on succesa during the first eourse but lnsteed
on the fact that activity educasion permits freedom of movement
etcs Many educators (Dr. Conant included) think that shop should
be required for all ninth grade boys, however, such & program
would call for & great deal more shop space, btescher time and
equipment than is now avalleble, In recent years, Mechanical
Drawling has been inccrpor&ted a8 & sepsarate course at Ssrascts
Junior High., It is required befors & student can enter a shop
course for the second time. This was done because drafting
is very basic in mll industrial endesvors and also te zlleviate
the crowded condltion in the ghop.

Iofluences on cholces of subjects. The second strongest in-

fluence (Sse Table v p. 22) on sub Jects taken by the students
at Saragota Junior High School 1s the parents. Out of a group
of 116 ranking highest in mechsnical aptitude, 70 declared that

thelir parents would not encoursge them to take a shop courszs,
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Cf the 70, Bl heve indlcated an inbterest in a vocational
fleld that will call for shop work at some level of their
training. |
One of man's hopes has z2lways been %o enabls his son

tc have a better 1ife tharn he has had. This is a commend-
able ideal, but the son should decide what & better 1lifs
would be for himself, "In many instances there appears to
be a genulne need for the protection of young psople from
the lgnorence and indifference of thelir parents as well as

from their own immaturity."?

TABLE ¥V

A ANALYSIS OF INFLUENCES ON
CHCICES OF SUBJECTS FOR
JUNIOR HIGH SCHOOL

Cholces 1ts 298 31z k's bEisg bts
Grade 7

erscnal 225 79 33 23 13 10
Friends 21 30 g6 66 68 9
Parents 127 205 28 13 7 2
Teachers 11 3h 105 107 67 21
Guidance 18 20 72 a5 92 Y4
Others 3 13 20 LT 36 152
Grade 8
Personal 225 73 ag 23 1 12
Friends 8 37 o7 Sk 1l6 11k
Parents 129 198 62 27 2 1
Teachers 13 5g 139 11 L1 g
Guidance is L5 91 93 - 82 55
Others 5 T i 29 1ily 195

BDouglass, OPs Cltes, Pe 235,
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TABLE V {Continued)

AN ANALYSIS OF INFLUENCES OW
CHOICES OF SUBJECTS FOR
sUNIOR EIGH SCHOOL

e ik A e ey

Cholcss 1lfg 2's g yrs Otg b's
Grade 9

Porsonsl 113 az 13 13 1 1
Friends 8 1l 29 16 g L8
Parents L3 8h 27 18 3 0
Teschars 7 ea 62 52 19 3
Guidance 6 1é k] L5 35 18
Others 0 3 2 18 i 81
Total

Torsonal 893 18k 81 59 89 23
Frisrds 37 81, 181 133 Z31 231
Parents 299 487 117 58 12 3
Teachers b3 115 306 270 127 33
Guidance 72 82 285 223 209 130
Others 8 23 36 36 268 581

The factors influencing the choice of subjects show

that the parents have considerably more influence than do
other teachers or trained guidance persomnel, The first

law among tralned guidance counselors and teachers is to let
the students make the choice after all the posglbilitiss havs
besn explored. It ecan safsely bs assumed that parents would bs
moers dogmatlie than a trained counselor. This points up the
need for an intensifisd progrsm to educste the parentg concerni
cccupetlonal and educational cholces, The method of pPré-
senting this &t Seresota Junior High School in the past may

be considered unique., A £ilm and tape are prespared and

presented to the students in an assembly situation., The same
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evening thelr parente are invited to attend a mesting
iIn which the same matedal is repeated. The parents
and students are abls to ses actual pictures which have
been taken in the class and heer the script which has

been written by each tescher who tsaches the slass,



CHAPTER IV
CONCLUSIONS AWD RECOMMENDATIONS

After careful conmsideration of the many faoctors
involved, the following conclusions and recommendstions
for the Improvement of ths program in Ssrasota Junior
High end Barasota County are offered,

te The testing program, including the mechsnical
aptitude test, could be considered a success to the extent
that it should be continued. Students are snxious o
learn what thelr taleuts are and do seek help on their en-
rollment problens, ‘

2. As dlscusssed earlier, & film and geript are used
&8 a part of the enrollment procedures al Sarasots Junior
High School. The script for shop classes should be rewritien
ard should include not only the regquiremenis of the course,
but the need for shop work im all pheses of technological
endsavor.

3« Tha vod&ticn&l unit which was started this yesr
in the baslc education classes sheuld be continued and a
definite effori should be made to sncounrage all the depart-
mentas of the school to show the need for shop work when the
need exlata,

25
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e The hypothesis thst the school shop 18 used s& &
"dumping ground" has been somewhat substantiated in two
ways. First, 45% of those students that were highsst in
mechanical aptitude did not teke advantage of shop train-
ing. Thiz indicates that somethling is wrong, Second, the
students® choices of vocational interests do not correspond
with the nseds for shop work. Too nany studenta, for ex-
anmpls, would lke toc become an engineer without getting their
hands dlrty or wi thout "degrading themsslives to shop work."

5. As recommended 1in the annual narrative report, there
is an need for the whole industrial arts program to be inte=
grated with the science and mathematics departments wh th
some team teaching included,

6+ The recommendetlons made for a ssnior high school
industrial arts program for all sehools in Sarssota County
in the Goodlad Reportl should be carried out, Again, this
program should be integrated with sclence, mathematics, and
other subjects naking shop work an esgential part of it. One
of the greatest inequitises of our present schoel program is
the lack of faecilities for students whe, for example, ars
doing a scilence preject and nsed working space, tools and

materials,

la sbudy of the Sarssota County School System conducted
under the direetion of Dr, Goodlad, Northwestsrn University.
(1955-56 school year),
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7+ There is & need for all shop teachers to Join the
nation wide movement te upgrads shop treining in our schools
80 a8 to keep vamce with the great surge in bLechnologiesal
development. More infommationsl units should be included in
the shop training. The junilor high shop teacher must remember
that each year he is teaching a new group and that the in-
comling students do not start at the point where the preceding
class ended. Childe has pointed out? that the things that
are lsarned in shop work ars acquired charscteristics.
Aceording to biclogists these acquired characteristies, like
the art of fire tending, are not hgreditary.

8¢ Shop work for grades 7 and § i3 and should continue
to be varled program at Sarasots Junior High 2chool, The
Studen®ts have been rsquired to work in = variety of arsas
and have besn permitted to operate most power tools with the
exception of the circular sew, Few students of this age
pessess elther the physical size or ithe mental meturity to
operates this complex and dangsrous piece of equipment. This
basic machine, even though it was developed as a wood cutting
device, hez been adapted for use on many materialé l.e. stons,
cement, metal, plastics and many others including its use

by the surgeon to amputabe limbs in ths operating room.

2y, Gorden Childe, Man Mekes Himself (New York: Mentor
Books, The New American Library, 13557).
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9. The industrial arts program should be arranged so

that all students will have an spportunity to take shop
after they have reached a stage of maturlty which wlll enable
them to learn all there 1s to know about this basic machine.

10, TFurther thought should be given to the possibility
of separating the study of related informstion Iinto an
ordinery elassroom under the direction of another teacher
(such as the sclence or mathematics teacher) so that & nors
eontinucus use of shop equipment can be mede. At least
two teachers have expressed interest in this kind of program.
They are both quelified mathematies snd science teachers
with & great dsal of work experience.

1l. Robert Frost, the notsd poet and philosopher, has
supported the belisf that any honsst endeavor has dignity
and 1t bshoves all shop teachers to really velieve and practice

thls great truth,
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ALL TEEY DATA AR TH ER UANDIED IN 4 STRICTLY PROVESS TOWAL MANNRR.
WO ALL TRACHERS:

This yeer in grades & and 9 spiitude tests are boing wisd, As
you know, ashisvement tasis ave designed bto monswre vhal o shudsas
has dene or learped: aptitude Tegbe are dpsigned to poasure what a
student GAN do with preper tralning and alse al whet level be poow
bably van perfers. Ap inbsvaesbiog sbssrvetien mads By vne tezt
staves Lhat & measured aptiituds has psver beeon kuown o dgcreass
wpless illcess or braln demege hoa soourred. On bhe obber hand,
they heve csrieinly besn bnown te lncresse with witennd ospperbunliy.

The Biffevevtlal Apbituds Tests are publighed by ihe Foyshoe
ileghesl CUorperatlion and convely seven sanarets tosts on  whish eight
sonres are devived, A ninth soore represonts & ocombinstisy of twe
sthers wbleh will be explalned Inter. It iz obvicusly imprattlicable
o Ty to mesoure ALL spiliudes feor which Lests have boey sppsipms.
Yod: this would vesuly ip an comenagesble mumber of bests. Again,
the reninder is gleon: TESTS ARG CILURS ONIY. We 8t not Peal sue-
pelves Yhab we neasure mnoy of wur most Lupertend educational
ot jectives uor do we measure essenklal gualltise im shuldents.

Thess wight include: omevgy, gesl directivensss, persenallity,
persistence, ssnsa sl humor, isadersbip, or mony othar chovetbere
tatiecs.

The valus of this particulsr babiery and its timing in the
sohesl year ig ¥o meet the neede »f our students whe bale these
teste. Thelr value will be directly proporiisnaie Go the
eifecvivenese of the vpas of the resulis, “A4s all beachers zoe
counselers and will be advising siudenis velavive to thelyr soleo-
tion of courses Tor next year, thelr abllilty o spply these resulis
in & way pevronslly meaningful to studenbts iz sssewntial,

oux Isint lasks as junler high school teachers {heiping matur
tpg student to besoue reelistis zund ab the goms bims nelping then
Bo railze their aims apd accept the respensibility fer herd work bo
repch these alms), can by served beslsr a&s we Inereasze sur skill
In using all tsels. Ts wany of us intevpretatisn of this Goips af
fest regult Is relstively mew. Fer thet ressen these remindsrs
are peing Tarwarded,

There are 9 togt scoves for shudsnts of grade #. Thess sve:
Verbal Ressoning, Womerdeal A%L1ity, 3. A oompnsils ssore of thege
two, L. Abstrast Ressenipg, 5., Spsce Belatisnsz, 4, Yeshanical
Reasoning, 7. Clerissl Speed and avencscy, 8. Languaze Usage
Spelliing, 9. Language Usage Senteoces., The labisr Lws are basged
sniirely sn usage alane,

The results are reported In perssntile vanks on the bhasts of
paiisnal worms and en chards which 4iffer seoording % grads in
seheel and sex of atudent. Resulis srs roported tr stufents sn
prefils sbests. ALithengh intecpretation may bs initiabed by
guidence peepls, sertainly the truly offsstire uss will be based



teachers in working with 3

Fook
L
furk

prn the srill of indivicdus Sividus

abudents.

i

A sample prelile sbeek and o sample inberpretabisn sve sRpended
Tor your cehsaideralisg,

The couwbined scoves of the Verbsl Reagoning snd Fumerical
Abliity boste clonely resenblo YOEUICE 2ivon of feullTer ThEeTel.
EUE08 Vests, outd =5 e Fonmespeielasn. Yewbael Foagsuing reavive
ghould bs conzldered ln predisbting veilese sueavas if verbal
conplexlvy i lgvelved io the sellege sheice. Tumericel Ability
scoros ape wsed or preedisbisn {0 sueh flelds as nathemetiss,
aceouniing, physics, chenistey, snd sugimserinz. Buookksspors,
wrafvengn, ond dsohnlclases alsn noed bhis antiisty.

2y

it 1z b» be smphesized thet osrbaln onebinahions of saoras aira
efften upre elifestive than the wie of wne siaglie suove, Por sxonnle,
wiolle 2% iz true thab o kigh score io Fusorilesl Ab11ity ie lmperiant
for success i certein oypos of onglnesciug, this iz mere velunble
if high poores eve alse recorded ip Soase Helotiassse end Lhebroot
Hesson ing,

et

* Le withk ouy Plainer ¥eno¥orbal Jobtelligence Yeshs, the Abstvech
Ramspring provides s weasure of noniungusge reasvning. £ 030STER
Ghenll be nhserved here, hewewer, Thare nay sr there wwy EOF be

& bigh corrciptien bebtwsen verbal sed nen-verbal sbilitles. Whila
& bigh non-verbal scsre cerbalinly identifies = student for spociel
heip i weadisg 1F the verbal sepre Iz low, 1t dosg nod NAVE te
Tellomw That thlas student is per ac capable sf hizgh verksl schiove-
Zapt,. The reverse iz alec sbyisvsly frus. 3tudsnts high i verhal
intelligense meagure often de net oXeel on non~verbel ehilile,
Avtusily, thess gre dlstingt and 8ifferenitistesd abilitien. There is
& carpalation betwesn suscess iv This test and in Righ schvel
SCInGe COUrSsS. #

%

W Soene Holabions abilliy is needsd in sueh felds as drafiing,
dregs designing, sroaibtecture, ard, dig~msiing, cortain Fflaldz »f
spginearing, or wmathewetics in whieh there iz nesd te visuslize
in three dimensioma. It sheould be polnted owt thab the vest is
desipgnad to enit auy premlus b visusl dlssrininatien as patberns
8z lacge end cigay.

% H@ﬁhﬁﬁia&l_E@&amniﬁg'maasurﬁa ong aspeet of intelligence. The
SGorss Y Lhis LS ert correlobted with swoceas in the physilcrl
solences, and ospseislly in the flelds of tsehnisnl training. The
vest malers stabe thet the resulis sre sbrisualy less meanlingful be
giris than Lo boys. ~IF a2 girl sxpresses iwnterest im mechaplesl av
znginesring work, her seere prebably will bs move meaninpgful 7
compared with the sceres of boys in her grade rether then with
hess af girls.

# Slepicel Sosed end Acsurney
which Tifang of OoSoRtisi. PPy E

iz the only teat in the serisg in
&£1% tests ip this seeies ars tinsd



che Liming 4o ge s End They mey be tonoidored ALY power
Pepig. This oowe the exesprion. Timlrg 5% fimd s LRpeee
mipoves sod riaidily eoforesd, The reaulbs of v Liarianl Spasd aud
desupgoy tesis do noed have any sporrelstion with inte i lgsnce. They
dg, awwever, iadivats speed of perespilon, mansntary ralantist, and
spead sf Tagnephe '

Medguacs Ussges Spalling spd Septencas., The spsliiing werd
WHPE TAKGN LTS UATeS ot Wors Seie0ted Ter ihelr uss in #yerydny
voosralary. The taszt on sentennes provides aopuriunity Doy
dlserininetlon batussn gend and bad prammar, Theas (we heshs arve
more llbs sehierement vests bui gre ineluded bacsuse Ehay messurs
Ay agsentlel akilic. Tt is a swill sovisualy nesdsd in 8 benagraphy
praslvesding, sdvsriising, Journslion, or wherever {he wribies wwsd
is u besle requiremsns fov suncessz. '
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Ons impertant renindsr here iz b e high suwrs wn Yerbel

Rewsonlng and 2 low sosrs an Lsngusge Tsage mey fodlenbte & siudent
wiay may benefiy Yrem remedial wepk, -

Bbaence of certaln abilities may be were Indtoative of Fulpee
Job wslootien thal the presente of errisiu abiliblen, Tarlk
Abgtracy Resaening sbility aser bs a greel hivdrasce iv sueh Slelids
az sngineering or ag sobuary, Ffap axampie,. On dhe sther hand,
pregeacs »f thiz sbliliy is net corsidered Indlcstive »f succsse
valess 1% {9 seserpanied by other abilitiss aueh g Humerlon),
ARLLIIVY AND Spses Relsilens.

THE TESTS WHICH ARE STARRSD WERE oIveW Iy GRALE 9. IT 13
ESTINATED THAT THE FLORIDG RINTR ORADR TRTING PROGRAM PROVIDES
SOORES OF THE AREAS MEAJURED BY THE OTHER SUBTESTE,

THIS IS AW OVBR-£IRPLIFIED DLFLABATION, ADDIPLOKAL MATERTAL
MAY BE CBTAINED PROM HANY SOURCES INCLUDING TRITS AND THE TEST
HANUGALS, REMEMEER THAT FOR COUNSELING PUSPOSES A TRACRER MUST TAKE
INGO AUCOURT THE PULL FICTURE OF THE OHILD 45 IT €AW BEST BE
MEASURED, THIS WILL INCLULE HBALTE, STAMINA, ENERGY, 1.9,. ACHIRVE.
VENT. GRADES, RELIABILITY, MATURITY, ATTITUURS, AND THE TEACHER'S ©
SUBSECTIVE JUDGMEN™T., g

THESE TUSTS HAVE BEEN IWOLUIED IV THR TESTING ?Rﬁﬂﬁﬁﬁ BECLUEE
IT 18 PELD WHAT TURY PROVIDE SONY MBASUSEMERTS WHRICH, KB NOT AW
PREGENT BEING MEASURED BUT WHICH 4ARE IMPORTANT 0 SRUDENTH., .
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SARASOTA JUNIOR HIGH SCHOOL
Saragota, Plorida

THE DIFFERENTIAL APTITUDE TEST SCORES

The accompanying graph, or profile, of your test scores may
help you to make soms wige cholces and dsclsicns in Ehe futurs,
8s you plan your educationsl and vocational fubure, TF additional
Information regarding thess tssts op thsinp Interpratation is da-
sired, please consuls your fTeachers or any counselor,

WHAT IS AN APTITUDE TEST? An aptitude test is designed to

neasurs what a person can de or
ls able to learn.

VERBAL REASONING This is the ability to handle words,
to understand ideas expressed in

words, This score msy predict success in fields or subject arsas

whers rather complicated word ldeas are impcertant, such ag Law,

jeurnalism, Suceess in certain schonl subjects, English, Tcreign

language, selence, and certain areas cf mathematice will depend

on how well a person reasons wlth words cp verbalily expressed ideas,

NUMERICAL ABILITY Abllity to handle numbers and to
deal with quantitative materials
Ls measursd in this test, This ability is very lepertant in the
flelds of mathematics, chemiatry, physleas, engineering, and other
arsas which depend upon a personts gkill 1in handling numbers,
Varlosus amounta of numerical ability ars requlrsd in such Jobs as
bookkeeper, statistician, shipping clerk, ang laboratory assistant,
In the crafts, asuch as carpentry, toel making, ete,, this skill is
needesd,

VERBAL REASONING AND These twp skillls together are
NUMERICAL ABILITY thought to measure 2 rersonis

abllity to do genesral aswademice
school work, sincs one, and often both, are needsd o do success=
ful work in gschool and college.,

ABSTRACT REASONING This is cnelg ability to think or

reason without the uge of words.,
It 1s related to the two abllities described absve, It is also
closely related to the space and mechanical tests below, and
should be esngidered with these tws ag combinsd scereg, In othen
words, 1t is usually impsrtant to have high scores in at least tws
of these thres,



SPACE RELATIONS Thig test required the student %o

imegine how an object would lock
when turned different ways In space, and to visualize an object
fram a pattern, This' very imponrtant aptitude, to be able to
create a structure in onels mind, is noeded in such Fielcs ag
drafting, englneering, deslgning, art, arciitecthure, die-making,
or wherever thers is a need to soe okjset in three dinensiong,
helght, width and depth,

MECHANICAL REASONING A psrson who stands high in this

aptitude, who is able to "think
mechanically," finds it easy o learn the operabing prirciple of
complex machlnery, A student interssted in physical sciences or
technical trolning may find this scoro meaningful, This scores
may be useful in rredlcting success in mechanics, carpentry,
assembly work, and cther jobs, Boys and girls are compared with
mombers of their cwn sex on these tests, and so ssme glrlst
mechanical reassning scorses may seem quite high, If any girl is
intereeted in entering a mechanical fisld, sne should reguest
her gecosre as compared with boys, which will give her a mors
reallstic aptitude scors For that purpnss,

CLERICAL SPEED AND ACCURACY This tesb score indicates how

quickly and accurately = person
can do a routins job, This skill is lmportant in such jobs as
filing, coding,and stockroom werk, It does not necsgsarily
predict success in geerstarial worlk,

LANGUAGE USACE: Taken together, these two tests
SPELLING & SENTENGES glve a goosd estimate of g personts
ebllity to dlstinguish correct
from incorrect English, Compare these scores with the verbal
reagoning scors, If thess scores are approeclably lowsr than
verbel reascning, this wmay shsw a need for more concentrated
effort in language, because this indlcates you have not produced
the gquality work of which thig test shows 7ou are capable, Many
Jebs wequire high abillty in languags, such as writer, teacher,
secretary, journalist, ete, Put there is hardly a job in this
world in which a persgsnts skill in using goed language is nos
dosirable; in fact, it is oesgential, Poersons with relatively low
scores face the challenge of improving their English and would
be wiss to take full advantage of tha remaining years of high
school to develsp to the utmost this highly important skilil,
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Do net make
any marks in
this bhooklet

Mark youwr answers
on the separate
Answer Sheet

MECHANICAL REASONING
DIRECTIONS

This test consists of a number of pictures and questions about those pictures. Loock at
Example X on this page to see just what to do. Example X shows a picture of two
men carrying a machine part on a hoard and asks, “Which man has the heavier load?
If equal, mark C.” Man “B” has the heavier load Because the weight is closer to him
than to man “A.” so on the separate Answer Shect you would fill in the space under
B, like this > i .
Now lock at Example Y. The question asks, “Which weighs more? If equal, mark
(.7 As the scale is perfectly balanced, “A” and “B” must weigh the same, so vou
would blacken the space under C on your scparate Answer Sheet, like this-b: B g

X

Which man has the heavier load?

(If equal, mark C.)

Y

Which weighs more?
(If equal, mark C.)

On the following pages there are more pictures and questions. Read each guestion
carefully, look at the picture, and mark your answer on the separate Answer Sheet
Do not forger that there is a third choice for cvery question.

DO NOT TURN OVER THE BOOKLET UNTIL YOU ARE TOLD TO DO S0.

Drawings by Melen Gabryel



PUT YOUR ANSWERS ON THE ANSWER SHEET.

1

In which picture are the children
whirling faster?
(If equal, mark C.)

2

When the top pulley turns in the
direction shown, which way will
the lower pulley turn?

(If either, mark C.)

3

Which girl can lift the cleaner
more easily?
(If equal, mark C.}

4

Which shaft will turn most -
slowly?

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET.

5

Which man must pull harder to
lift the weight?
(If equal, mark C.)

6

Which way has this bed just been
rolled?

(If either, mark C.)

7

Which tread should move more
slowly for the tractor to turn in
the direction shown?
{If neither, mark C.)

8
In which direction is this wind-

mill more likely to turn?
(If either, mark C.)

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET.

5

Which man has to pull harder?
(1 equal, mark C.)

10

Which horse must go faster to
hold his place on the turn?
(If equal, mark C.)

11

Which shelf is stronger?
(If equal, mark C.)

32

r

Which is the harder way to carry
the hammer?

(If equal, mark C.)

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON

THE ANSWER SHEET.

13

Which wheel will turn faster?
{If equal, mark C.)

14

Which man can lift the weight
more easily?
(If equal, mark C.)

15

Which fan needs the more power-
ful motor?
(If equal, mark C.)

16

Which way will pulley “X’ turn?
(If either, maxk C.)

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET,

17

Which truck will turn over more
easily?
(If equal, mark C.)

18

Which shaft turns faster?
(If equal, mark C.)

19

When the left-hand gear turns in
the direction shown, which way
does the right-hand one turn?
(If either, mark C.)

20

Which chain alone will hold up
the sign? ,
(If either, mark C.)

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET.

21

Which box weighs more?
(If equal, mark C.)

22

Which horse will jump more
when it is pulled?
(If equal, mark C.)

23

In which picture can you safely

put a heavicr weight on the rope?
{If equal, mark C.)

24

Which drawing shows how a
bomb really falls?
(If both, mark C.)

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET.

25

Which bottle has just been taken
from the refrigerator?
{(If neither, mark C.)

26

Tl ;
1 :I||I [
: ||l; e ||I

i 'II“'I I||i|ll:

Which picture shows how this
wooden circle will stand?
(If neither, mark C.)

27

Which weighs least?

28
DRIVER

l 'r’

When the driver turns in the dj-

rection shown, which way will

the left-hand gear turn?
(If either, mark C.)

Do Not Scop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET.
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hich way can more cars he

rk
(If equal
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ed in a block?
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mark C.)
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Do Not Step. Go On to the Next Page.



PUT YOUR ANSWERS ON TUE ANSWER SHEET.

33

Which shaft will turn most rap-
idly?

34

- Which man can lift the load more
easily?
(I equal, mark C.)

35

When the right-hand gear turns
In the direction shown, which
way does the top gear turn?

(If neither, mark C.)

36

Which rail should be higher?
(If equal, mark C.)

Do Not Stop. Go On to the Next Page.

11



12 PUT YOUR ANSWERS ON THE ANSWER SHEET.

37

Which car is less likelv to roli?
(1f equal, mark C.}

38

The top of wheel “X* will go:
{A) steadily to the right;
(B) steadily to the left;
(C) by jerks to the left.

39

Which gear turns most times in
a minute?

40

Which tread should be run more
rapidly in order to turn the trac-
tor in the direction shown?

(If neither, mark C.)

Do Not Stop. Go On to the Next Page.



41

Which roller turng the
as the roller at “x"7
(Xf both, mark C.j

Same way

42

Which weighs more?
(If equal, mark C.)

43

When the brake is put on, which
part gets hotter?
(If equal, mark C.)

44

Off which side of the road is the
car more likely 1o skid?
(If equal, mark C.)

Do Not Stop. Go On to the Next Page.
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PUT YOUR ANSWERS ON THE ANSWER SHEET.

45

Which dam is sﬁrongcr?
(If equal, mark C.)

46

In which container will the ice
cream stay hard longer?
(If equal, mark C.)

47

Which picture is correct?
(If both, mark C.)

AN
I | =

%ﬁ‘?’wzf,{g A

Y

22

48

Which gear turns the same way
as the driver?
B (If neither, mark C.)

A DRIVER

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET, 15

49

When the windlass is turned in
the direction shown, the welght
will:

(A) fall;

{B) stand still;

(C) rise.

a0

When the water is turned or,
which way will the sprinkler turn?
(If either, mark C.)

Vbbbl

51
'il'I"'i!!;!|J||.’;{:.':f|'1”'| e, B - Which picture shows how this

v
e e [ wooden circle will stand?
| (If neither, mark C.)

52

Which chain has more strain up-
on it?

(If equal, mark C.)

Do Mot Stop. Go On to the Next Page.



PoE

PUT YOUR ANSWERS ON THE ANSWER SHEET.

53

In which picture will the spring
hold the handle wheve it now is?
[1f both, mark C.}

54

Which hook suppeorts more
weight?
If equal, mark C.)

By

Which gear turns slower?
(If equal, mark C.)

36

At which point was the ball going
faster?
(if equal, mark C.)

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET.

s}

57

When the small wheel s turrned
around, the big wheel will -

(A) turn in direction A

(B) turn in direction E;

(C} move back and ferth.

58

Which tractor must go further to
pull the boat up on the beacl?
(If equal, mark C.}

59

Which gate is better braced?
(If equal, mark C.)

60

Which windlass will be harder 1o
turn in order to lift the weight?
(If equal, mark C.)

Do Not Stop, Go On to the Next Page.
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PUT YOUR ANSWERS ON THE ANSWER SHEET.

b1

Which wheel is safer when spun

at high speed?
(If equal, mark C.)

62

Which way must the driver turn
to drive the wheel “X°?
(If either, mark C.)

63

Which of these balls will the
white ball “X” hit?

04

Which glass is more likely to
break?
(If equal, mark C.)

Do Not Stop. Go On to the Next Page.



PUT YOUR ANSWERS ON THE ANSWER SHEET. 19

65

Which péint moves faster when
. the wheel turns?
(If equal, mark C.)

66

Which one piece of cable will give
this pole the best support?

67

Which stool will be steadiest on
uneven ground?

68

If “X” moves two feet in the di-
rection shown, the center of the
~gear “Y” will move:
(A) more than two feet;
(B) less than two feer;
(C) two feet.
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SRA MECHANICAL APTITUDES

FORM AH

Prepared by Richardson, Bellows, Henry and Company, Inc.

You are going to take a series of three tests called the SRA MECHANICAL
APTITUDES. The purpose of the tests is to find out your ability to learn
mechanical jobs. Each of the three tests 15 important, because each measures a

different aspect of mechanical work: mechanical knowledge, space relations, and
shop arithmetic.

This booklet will be used by many persons after you. In order that al} of them
may have the same chance to make a good score, please handle the booklet very
carefully. Do NOT make marks of any kind on the booklet. Mark Your answers
ONLY on the Answer Pad. Use scraich paper for figuring.

Read the instructions for each test carefully. Do exactly what they say. Be sure

you understand the practice exercises before the examiner gives the gignal
to start the test.

STOP HERE
DO NOT TURN THE PAGE

Published by SCIENCE RESEARCH ASSOCIATES, 57 West Grand Avenuve, Chicage 10, lifinois
Copyright 1947, by Science Research Associates, Inc,
All rights reserved under Fourth international American Convention (191
Registerad under Potent No. 1,500,777, Patent pending. Printed in the U, 5. A.

Plense use number 7131 when reordering this test booklet.



MECHANICAL KNOWLEDGE 1
PRACTICE EXERCISES

How much do you know about tools, machines, and other equipment used by
carpenters, plumbers, electricians, gardeners, machinists, auto mechanics, houge-
wives, and others who work with mechanical devices? Mechanical knowledge is
jmportant for success in mechanical activities. This first test measures your
information about mechanical devices.

Look at the problem below:

A, chop wood «--a el

This is used to: c. remove nails - ool
b. shapemetal - -« oo ... L,
£ braak FOOKE 4 hoinns mmcoineimmaisgsng o,

The picture shows a hand axze, which is used to chop wood. An X has been
marked in the box after chop weod,

Now work the problems below. In each probiem, put an X in the hox after the
right answer. Mark your answers heavily. Do NOT make any marks except your
answers.

If you wish to change an answer, draw a circle around the box like @ Then
mark the new answer in the usual way. DO NOT ERASE ANY MARK YOU
HAVE MADE ON THE ANSWER PAD.

a. cranking gasoline engineg -+ ... ...
B. bend_lng wood gtrips ..................
This is used in: c CPENInG GONE < - v+t v v vt rnnnnn..
b. Temoving spark plugs - - - -+ .. ..o oLl
t. boring holesinwood + - - v v vvvvnnnn..,

aamachinebolt - v - vovvivn ..,

Bacarriagebolt - -+ oL
M This ia: cawndowbolt - -« -v oo :
pastovebolt . oo ii i
£ an eye bolt f-veme i

You should have marked boring holes in wood [X] and a machine bolt [X]on
the Answer Pad,

Be sure you understand how to work these problems. When the examiner gives
the signal, you are to work more problems like those above,

Work quickly, but iry not to make mistakes, You will have 10 minutes, but are
1ot expected to finish in this time. There are FIVE pages of problems.

STOP HERE

e A B B e B SEL R R E EEE EEE R B e wm



MECHANICAL KNOWLEDGE 2

4. refilling storage batteries -« - .. .......
B. Qredsging cars « - - s caiiiiei L., !

This is used in: c. putting cut fires -« -« «o0oooiiii, ., |

A replacing spark plugs - -« ..ol |
B. carrying storage batteries - -+ ... ... ... ]
%D This is used in: . eranking engines - - - -, [
p. changing auto tires - - -+ - ..o ... ..., !

E dﬂuing boles- - oo e e

ST

D, cantrol steam radm.tors ------------ e
E, fllter 01]_ O T pévwa EETEGEE GESN WS Ra

A measure heights - - - - - ........... ... ..
B. remove inner tubes from tires .
Tlus is used to: c. straighten bumpers - - - . . . R
D. jack up automobiles -« -« v, -3
E. open oﬂ-d:gms_ .......................

D. bricquyers ..........................
. elec_triciqns ......... F O d e ey s R

. A countersink for screw heads - - +- .. ....

_ " B. remove broken screws - - - - 5 ol
_ &E This is used to: ¢ set hollow rivets - - - - . . . 45 oy wve s °1

& draftsman's hammey - -+ voaae L.

B. T..Bquqre ....................... =3 B e i H| B

This is «:

A, put out ﬁres ............ Frae e,

B. spray paint

[ . This is used to: o grease cars ;

' D. spray insecticide - i :
£ dig up asphalt.--- .. s I A




MECHANICAL KNOWLEDGE 34

LIEITICI]

Do000|00000(00000] 0000000000 | 00000 | 00000 | CIC00E o

OLIE

00000000000 00000 00000 0000 D000 o000 »

athread pipes -« v ccrrrie i ]
b straighten bumpers -« -« oo ]
@ % Thisisused fo: g furmmuts - -+ -0 oL s ]
Dotap pipes - - ;
E round corners of puds c o e ee 3
s toolleather- -+ oo j
e. tighten set screws in radio knobs - - - - - - ]
ﬁ This is used to: ¢ cutslotsin wood -+« ++ oo n i
p install window glasgs - -+ - o :I
E. drive screws in close quarters - - - - - - - - 1
L Ty T —— B
5. predicting weather - - -+ ---- - v :l
This is used in: ¢ laying out foundations - - - - - -~ .. .- ..
o ﬁghﬁng Froe mac sonn aowsis G REaEE Snd B ]
E. aXamining matericl for flaws - - -+ .- ]
A measure water temperature - -+ o0 ]
B oil chhineryl ...................... j
This is used to: c. test storage batteries - - - - -~ - . |
D, water plants--- -~ oL 5 4 S 3
E. put out small fires - - -+ - - oot ]
Aotransformer - - - oo e ]
B.iTheostol = seewain sasw aha Seus Sk j
This is a: c heatingunit - -+~ vv o ve il t PR B!
. toy TAOLOT ¢ r v % vs s b i e e e e s j
v sedipneeh] s B moms o snERds w5 ]
A gallllge sawteeth - - - -« oLl j
% B. gAUQE WITE -~ - -~ c--viie ey, &b ¥ ]
e This is used to: ¢ prevent leakage around cylinder heads ]
%‘\ p. calibrate radio dials - - - - - - oo
e. adjust the timing of gasoline engines - - ]
& machinist's hammer - - ----- .- o :]
I ﬁ T ]
! ) This is a; c. riveter's hammer -« - -« v v i n :I
g ' . tack hammer - -+ -+ oo v e nn o w2 R
. ball peen hammer .- .. -. 3 e e i :l
Aholdhotmetal - - - v ]
B. cut metal tubing i B e SEas wumiee R m :!
This is used to: ¢ pull gears -« -« -.... .. s W B 1
i ORI 3
B carry storage batteries - --v o oo :|
A cotter pin - e v e ieiainn S——
- 8. paper fastener - -+ .- - .. T, ]
This is a: c.wire staple - - -« - oo i L s
p. rung fastener - -~ - eeie il o5 v, g j
E finishingpin-- - --- 0ol i

GO AHEAD




) MECHANICAL KNOWLEDGE 4

aFrencheurve - - -+ oooviviiiiiiiil. ]
B PIOBACTor « «« 4 vacet it cte st e s ]
This is a: CJhiPcurve----u---...--'----.---‘--:i
D, EOLSHO 5« < 2 45 55000 e eee s e siee e 1

Ecurvegauge «+ - - - rracniaos

3

ASAWw boards - - v - - e e ]

B grind metal parts - -+« - oa L ]

This is used to: ¢, sand boards -+« --cevovviriiienni.... ]
Do paint walls - - v v v e ]

E cut QYOOVES « «* t 4 v v i e e e e e i J

A drill holeg in metal -« oo oot inniiaann. :!

5. bore holes in wood -+« oh L, 7
% This is used to: enlarge holesim wood - -+ - -+ ... ... .L. :|
v. enlarge holesinmetal - -+ ... o0l L. g

E. tap wood for large screws -+« oo ..o :]

& punch holes in leather « - -+ ... ... ..... ]

e test hardness of metal ... ..., ... ... :]

- g . ¢ bold very small objects together .. . ,
This is used to: while glue sets ]

D. measurse thickness ....................
E. measure depth of holeg - -+« -+« ........ :I
A. spray paint ......................... j
3 B. oil locomotives « -+ .- ..ol :|
”"""‘—E"’-J%‘ﬁm'??.: This is used to: ¢ solder wires - + - -« v -vvviveiiii... .., ]
D. grease machinery - - - - - s LR S i ]
E weldplates.---- ..ol ___I
' 4. cut sheef metal - - . - .. s ]
? B, cut 'Cloth ........................... j
6 This is used to: ¢ trim hedges - - - -+ .o ovvovrninn ..., ]
o. open COYIY - vr v dom Ve 506 fmm s 2 eale e b . j
e cut glass tubing - - - oL

&. picking up small hollow objects - - - .- - - %

. laying off distances + - - - i ... .. i
This is used in: c. measuring outside dimensions « - - . « .. . . :l
D. drawing circles - -+ ... oLl s » :]
E. measuring inside dimensiong - - - -« - .. .. : :I
ﬂlcu‘twire......‘.........l ........... E]
B. pick up hot metal - - ... ...l D
< This is used to: ¢ tighten nuts « - -« - ..o oL, D
' D. cutsheetmetal - - - - -o.ovvniniilL,, D
E. cut metal tubing - -+ .- ool D
A. remove broken screws - - -+ ool E}
}ﬁ‘\ 8. bore holes in wood - - - o< v oL ?
@ el

This is uged to: c. measure inside dimensions of deep holes - [}
p. bore holes in BPEEE ks 88 et

O 00000 00000 | 00000 00000 B0000 | 00000 | 00000 0000 e

o ] v [ A

E counfersink rivets - - - v v iiu ...,




MECHANICAL KNOWLEDGE

This is used to:

& punch holes

B.
C.
i
E.

remove broken screws
measure the depth of holes
measure oil pressure
test the hardness of metal

This is used to:

qHo'd o B

. do finish work on metal
. do finish work on wood - - - - -+ oo iean
. sharpen saws
. do rough work on wocd
. sharpen knives and shears

- This is used to:

Mmoo W om

. remove broken screws
. thread metal rods

. drill holes in metal
. enlarge holes

drill holes in rock

This is used to:

H O N e =

. set nails
.toolleather------ -0l o
. support open wiring + - - - - -- s
. apply solder
. countersink nails

Vi

,,ﬁ.,ﬁ-l This is used to:

HoE

. ink dmwings

set rivets

seratch lines fox sawing

ool leather
set nails

This is a:

B A eI

. manifold gasket

clutch plate
cylinder head gasket
universal joint disc
brake band

This is used to
measure:

=T R

electric current

steam pressure
air pressure

oil pressure -
wind alooityi- - o s s e e

This is used to:

ME 0w -

drill holes in woed + -+« v -ee i ian

drill holes in metal
drill holes in plate glass - - - - - - -

remove broken screws - - ool
remave rust from small pipes - - - - - - R

This is used to:

clean drains
remove broken radio tubes.............]

sharpendowels . ..................... i) N

drill large diameter holes

screw electric light buibs into S1F Tt 3
inaccessible sockets. =izl lud il

GO AHEAD




MECHANICAL

KNOWLEDGE 6

‘This is used to:

R L R R e
B. mix gasoline and air - -+ - - .o ool .
c. distribute current to spark plugs . - -- -
o filter gasoline « - - v v e v ee i ;
Epumpfuel - oo o

This is a:

ceenterpunch « - - - i,
Dotransit knob - - - - v vv i
£ balance point - - - - L 4

This is used to:

A pull gearsoff shafts - -« v« vveennn.n.,. ‘
B. thread pipes - - -« -+ ovvneinii
c. measure outside dicmeters - - -+« -0 :
D. remove cylinder glaze - - - - - .- .. ... .. I
E flaremetal tubing - - --- ..ol :

. This is uzed to:

e

sdrawangles-----roooiiiiiiiiiL. ..., ;
B. check saw teeth- - - - - ... Ll :
C.cut groovesin wood « - --ah L. ¥,
D. MEASUre BOTO@WS + « -« - -« - - vvv .., ;
E check lathe centers «+ - -+ oo vi il Ll

This is a:

A jack SET@W + v - v e _

D.wheelpuller -+« oo v
P pipe outler < cses pn e s s . :

This is a:

Abelayingpin -+ v - v veei
B O EEE : v e Bpacke s Seun MESEE F :

o, dOO]‘.’ StOp ............................ i
posashlock - - oo J

& clamp metal plates while engraving - « - ]
B. cut grooves in hoardg - -+ -+~ - o L

This is used to: ¢ etch glags -+« « - - oo ]
D thread screws « - -« oo ]
E cut Beavy wire « « - -« v« =0 oo ..., 1
Atosshotmivets . -............... ]
Beoutpipes---- .- ... L "
This is used fo: ¢ handle hotmetal « « ««v-vvvoeennnn.. .. £
oIl o0t o T o = NG T O ;
Epullnadlg -« - - - oo i
AtoketHresofdms - - e .
B lUIn SCTewWs - - - v v v e
% This is used to: c. pull SPIkEE A 0 s @0 G P ek s .
D. pry beardslooge - - - .. ... L. . ]
£ cut glo.ss ............................ 5

B 1 e e o

i

CHOOODO 0000000000 | 00000 | 00000 | 00000 | 00000 Doocc| »

OO000|00000/ 00000 0000000000 | 00000 | 00000 00000 | D000E] o

STOP HERE "
DO NOT TURN THE PAGE
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SPACE RELATIONS Ty
PRACTICE EXERCISES : e
1 gEEogr
g
3l : Lt
Lan you visuaiize objects in space? Most mechanical jobs require ability to :] S E E g % '
deal with spatial relationships. This second test measures your aptitude :F‘ .
in space relations. j D D D D D
Look at the problem below: ] % % E E 5
= —1_|Bgeao
o ]
o
C
s o o ]
g e ] o
——ChO|ao|C
If the two pieces were fitted together, they would make figure A (as shown 1 Chononoa! -
in the KEY on the opposite pege). The right answer is A. An X has been ; : ;
marked in the box after A. ; % D D D D [:] '_
| O o e
Now work _the problems below. To work each problem,‘ lock at the pieces. ] 1 ] D D D
Decide which of the four figures (&, B, C, or D in the KEY) could -1 D D D D D
be made if the pieces were fitted together. Some of the pieces may need to ] 0 D 0] D 03
be turned around or turned over to make them Jit. In each problem, put an X ] 8 - S ol b I
i:n the b;);(s a;f';z: pt:]; ;—Iiih ; :sr:j:;:r. Mark your answers heavily. Do NOT make ] E E % :8
e ' 1 |EiEEn
If you wish to change an answer, draw a circle around the box like ll- i D . D D D
Then mark the new answer in the usual way. :] E E E S % :
O i
P2, A] DDDDD
s JOEILOIEN 0
ﬂ J D D D ID D\ .- |
N i L (| )
P-3. ] D D D C] '_
Fecciie
B . || |
1/ :ioREEEE
D ;] B O B '
L D ] |
You should have marked D [X] and C [X]. Be sure you understand how 1 _ [ || D ] '
to work these problems. Remember: Each set of pieces will make ONLY 1 ] D D . _
ONE of the ﬁgures. It maydb? nec;zsary to ;'ﬂmafine'rumini some of the pieces ] i D D . '
over or turning them around in order to make them Jit toget er, ] p : B D D B .
When the examiner gives the signal, you are to work more problems like j‘ ; D D __ {
those ahove. Work quickly, but try not to make mistakes. You will have 10 . " O ; : :
minutes, but are not expected ta finish in this time. There are FOUR pages i D _ ;;'
of problems. j o 1=
5TOP HERE ] El

DO NOT TURN THE PAGE
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USE SCRATCH PAPER FOR FIGURING
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SHOP ARITHMETIC 12 3121110 0

E. none of these

You should have marked 5 inches [X] and 4 inches Xl

i o o e e

Be sure you understand how to work these problems.
When the examiner gives the signal, you are to work more
problems like those above,

Work quickly, but try not to make mistakes. You will
have 15 minutes, but are not expected to finish in this
~ time. There are THREE pages of problems.

S| ] [N ] [N

98765432
PRACTICE EXERCISES ool ooioiolor
Gl yon Hawdle s ily and rely? M R o ] O | )
an you .la:r:t Fe g:u:es casily and accurately? Most me- ] D [:§ N G | E] I f iR
chanical jobs require ?klll in number f\rork. T-}us third D D D D D
iest measures your aptitude in shep arithmetic. % D D D D o D D D D D :
Look at the problem below: } 1 [ D CH o I L ZD D - )
I [ | O
I EE00 coogn |
) e e e
Aé.gg%ncies IEoion Ol= DD [ DD .
hat is the reading at A? & T Qg {1 O 0 : 5
- D,2,50inches]DDDDDSEH-%%@:-;
_ . pone of these ]QDDDDDDDDDD
l=eeepticiiy
e et AAEE| |BIDOOO)
= = SO
e e e % ] A 5
eavily, Do NOT make .fmy maras except your answers. Use _ D D D D - D D D D
scratch paper for figuring, 1 D D D D | B E] E . E
If you wish to. change an answer, draw a circle around the ] i D D D D : .. D D D -
¥ 8
bex like - Then mark the new answer in the usual way. % E B g E D D E] D
- ' OOCgn
g aeanice
T B el = 57
o 6 inches J ] [ D D 1 D — |
_ £ none of thege :] Q D D D D | % E
A 2 %nches 7 ] 0 D D [j E] milwl é:
at is the diameter of the circlé? - Zi ii:l;::: El— E D D Ll D D E ":
p. 6 inches ] ] | D D D ) 3_
)
I Ogogl [oe
] [ | [ [
] L L] o
| o o o o
| 1| (] |
NI | o
1| |oeloie
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USE SCRATCH PAPER FOR FIGURING

A Q D
156 inches
B () )
192 inches
c U )
64 inches
L
TABLE CF SIEVE OPENINGS
. Siev.re Sieve ‘Wire " Wire
Sieve | opening oni diameter Diametes
No. | (il | TR ] B | nches)
meters) HERES meters) S
4 476 0.187 1.27 0.050
5 | 400 | 0157 112 0.044
6 |~336 | 0132 1.02- | 6.040
7 2.83 0.111 0.92 0.036
8 2.38 0.094 0.84 0.033
10 2.00 0.079 0.76 0.030
12 1.68 Q.066 0.69 0.027
14 1.41 0.058 0.61 . 0.024
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- SHOP ARITHMETIC 13 8121110
L"; 4 312 inches j

? B. 402 inches
What is the total length of the 3 pipes? c. 412 inches 3

-

' 3 p. 512 inches :!

E none of these

a_: A 3 feet D

e B 12 feet
2. 13 feet D
g D. 32 feet

E. none of these ==
n

L 4. 128.00 D

B 3.00
i3 how many times as long as C? c. 250 D

A4l b 1.23
E. none of thege

L LI

Tow long is A?

[ [
[oooE]

e s T —

5 _ _ A 192 inches
'hat would be the Iengtl_z of a pipe that is B. 144 inches

[_.i_ﬂ; as long as C?

< 112 inches
L. B4 inches

E none of these

Q0000000000 0000000000~

rr

A 6.20 cm.
miece 4.35 cm. long and a piece 6.25 om. B 5.80 cm,
7 are cut from « steel rod 16.40 cm. long. ¢ 5.70 em.

w long is the remaining piece? v 4.80 cm.
F E none of these -
4

|

OO0

£-1.950 mm.
j«r many millimeters larger is the diamster B .0l6 mm.
E%ire used in No. 6 sie_vés than that used ¢ .420 mm.
E 14 sieves? D. ,410 mm.

E. none of these

] e T e T oo o T [ e i e | L [ w

0000000000 0000000000 | 00000 | 00000 [Ooai] o

0/00000| 00000 (0000000000 | 00000 | 00000 | D000 | o] »

a 157 inches
at is the sieve opening, in inches, of a sieve 5 .044 inches

_wﬁich the wire diameter iz 0.044 inches? e 5.000 inches

[ - D 4.000 inches

{
t\_

% ' - _ A 1.4100 mm.
iﬂt is the sieve opening, in millimeters, "5 1.1800 mm. _
! sieve that has 14 the opening of a ¢. 1.1400 mm.
4 sieve? ' . .3175 mm.

E none of these :

. Dhooopoooof - - : _ - =
R [a[x[u]n][a]s[a]s] [Eam] (s [s][s]s]s]s) a5 O00oo0on

R [S]E] S]] [STa]S]S] S]] (] [ ] S]] S]] (s (] ]
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OoolLdonio0000000[0000[0000/0000[0000[0000]=

£ none of fthese
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USE SCRATCH PAFER FOR FIGURING
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SHOP ARITHMETIC E-§
. A2 1Oy o L
“hen the 18-tcoth gear furns 4 times, bow B 4 ] D D E]
many iimes does the 8-tooth gear turn? c. 8 il 3 LJ
e p. 18 ] D |
sh. E. none of these :l .
10,

1110

©

Tt
T"hen the larger wheel has made 60
complete turns, how many has the
™ aller wheel made?

E,

=
[
1#]
98

B 60 :]
c. 78 ]

280 7]
none of these :l

m
-
N hat is the reading at B?
1
E.

3

4. 3.40 inches :]
B, 3.28 inches :]

JOOOE]

i

c. 3.04 inches ]
. 1.25 inches ]|
none of these j

fow much larger is the reading at C than

2 reading at A?
=]

- E. none of these ::l

A .30 inches j

. .03 inches :]
¢ .25 inches :]
p. 1.78 inches j

A, 468.00 square inches :‘
B 46,80 square inches D

ow much is the reading at D
utiplied by the reading at C? e 4.68

D.  2.88'square inches

E. none of these

square inches D

shop has 2 gallons, 3 quarts, and 1 pint
cutting oil on hand. It uses 7 pints.

W many pints are left?

E none of thege

A. 8 pints
B. 15 pints
C, 22 pints

D. 38 pints

w long is A?

E none of thege

A 12 inches_
B. 15 inches

L0000 0000000000 00000 | 00000 | 00000 00000« -

O00o00oDoco

¢ 18 inches
p. 18 inches

v long ig A?

A 8B inches

B. & incheg |

c. 4 inches 1
p. 215 inches |

Ooo00o000i0000|00000000|0000000g{onoo[oonni oo
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Risinisnjimininin

LU0 80000 00000 | DO000 | DO000 | o000 oonoo 000 -

IIDII E]DEID

LI

E none of thege I
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USE SCRATCH PAPER FOR FIGURING
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SHOP ARITHMETIC 18
nis rod is {o be cut into 2 parts so that A 1; Tncies
2 is Twice as long as the other. K 1 . 10yg tuickas
L ) ) c. 7 inches
=h is wasted in cutting, how long will

p. Blj inches
e longer part be?
: E none of thege
A 1014
w many 2-inch pieces can be cut B 10
m such a rod if 14 inch is wasted in c 9

ch cut? . 5

e none of thege

Ooooooodls
oooolioognls
OoooGoon|e
OOODO00| e
o ) e i ]
COO00] 00000 e
OO OOy~
][] [T ]
T e e ] S

0oodlogoog
OOt annan

A 6.959 inches
e rod is to be cut into 3 equal parts. s, 5.917 inches
124 inch is wasted in each cut, how . 6.878 inches
g is each part? p. 7.000 inches

E none of these

JAOUIHE

OO0

O0ogoo

& B3 inches
e rod is 309% as long as ancther rod. & 70 inches
o long is the other rod? c. 70 3/8 inches
p. 70 5/12 inches

E none of these

4 6 feet

B. 9 feet

w long is A? c. 10 feet
. ' p. 12 feet

E, mone of these

i 4 leet
8 5 feet
w long is B? c. 6 foet
b, 7 feet

E none of thege

£. 1234 inches
B, 1234 inches
Gt is distinige A7 c. 1214, inches
b. 12145 inches

e, pone of these

1BOoOiOno

5 e o

D000 00000 | 0000000000 50000]00000]C

a. 1514 inches -
B. 23/ inches
at is distance C? ¢ 2V inches

b, 114 inches

[ [ ] o o o] e T ] [ [ ] [ ] ] T[] [ ]
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