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Tntrotluctory cha-pte:: on the place of cheieistry
in the currÍcu_luru, and its effect on
the life of ihe indivÍdual"

Objecte: 1o examine sorue factors as to hor,'r
they may affeet slleee.ss in Grade )(I
fhemistry,

Factcrs examinede* f"Q*u numerical
ability, reading ability, abstract
reasoning abiJ-ity, arûount of assign*
ments d_one, effeet pf ;ore-grade XI
chernistry courses, effectiveness of
text in learning cheini strSr; text
valua.tion by ï,orgee Flesch and Vogel,

Compa.rison oÍ cl:emÍstry results v¡ith abiJ_ityin other fielcls to deter¡oine the
latterrs effect on achiever:ent in
chemistry,

Sone possible ehanges tirat inight neJ:p
bring about aore effective learning jj:.
Grade iiï Chemistry"
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A}T EXA¡.{]NATTO};I OF SOIAE FACTORS
THAT MAY AI'FECT STA}TDIjSG

ïIT GRADE XT CIfiiyitSTRy

9Þlg-qt! The pu*oose of this stud.y vras to examine some

factors that might affect suceess jn Gr"ade xr chemistry"
The contrlbuting faetons investigated. rúere r.e., mathema-

tical abilit¡ru reading ability, abstract reasoning ability,
the effect of eiementary conünibutory science, and. a

valuation of the text,
Proce_dure: standard tests ürere used. to measure the

studentts I"Q"¡ ås well as hj.s abilÍties in mathematics,

reading" and abstract neasonÌ-ng" The rneasu:remenË of tho
influence of contríbutory science was made by giving a

test i.:: chenistry 'based on the sclenee covered ín Grades

\Tr to x' The homevro::k i.ndex was determined from the
records of a studentrs day to day acconrplishments in
chemistny assignments duning the entire year" The valua-
tion of the text was made by the applicatlon of standand
f onrulae 

"

Reqg-ltri Each of the factons measured was correrated.
with the sÈudent r s mark i' chenistny as obtained in June orl

the Depar"tment of Educatj-on exanrfnsf,ion. It vras found that
there Eras a very positive conrelatíon between a süudentrs
June mark and hís perfonmance of assignments throughouÈ the
year. The influence of mathematical ability, elementarîr



contributory science, and T"Q,. were rnarkedly present, in that
onder" of influence" Reading abilf-ty coruelation was 1ow,

and abstract reasonfng ability showed negligible conrelation
to success in Grade XT Chemi.stry"

c-gn_clusiong The most outstanding factor of those
measu:ned that contribute to a studentrs success in Gnade xr
chemistry is his abllity in, and performance oî u the daily
assignnents that constitute such a counseø

Claude A. Joyoe
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ï/herein he intimates inr¡estigat:l_ons might be condueted

to exa¡nine the effect ofe

The amount of r-aboratory work o.n achievement
The amount of Leeture on aehieveilent
The amount of dei¡onst::ati-on lvol"k on aehievementMentailty on aehievement
Previous scholarship on aehievement
Sex oyr aehier¡snsn¿
IrTumbey of tests on achieve¡nent
Type of leetu.re on aeirievenent- (a) forceful-
?gsT? (b) d.ramatie appeatry oï (e) ôtfrer qu"l*itative effects"
Note-taicing on lea.rning retention
The content of this study wil] be presented

unders historicaL background; the problerne its scope

and limitationsg the hypotheses to be exe¡ined; the
setting; the procedure employedg findings and coå-

clus ions,

GgAglh of Sc¿erÌæ-_ÇgqqieUtru4.-

The seience of chenistry has changed consid*
erably o\rer the eeniuriesu from the wishful thinkíng
of the al-ehemists to the present concept of the

hydrogen bo¡nb and atoinie fission" subsequentrys the

teachíng of the subjeet has also girne through clrastie
changesn

Selence has not always been lraeceptableil in
our curriculae having hade in facte to eontest a_

place fo¡ itself agalnst the entrenehed classics"
chenistry as a school subject is really of recent
orlgin, But the fact of its importanee in industryu
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in living and in war, have finaliy brought it to a-n

unassallable position âinong ou.r leading school

subjeets"

This positlon has not always been a happy one

as far as the student is eoncer"ned, for chemistry as

a sehool subJect 1s overburdened a.nd befogged by

theory and hypothesisr by abstractions and speeul-

ationu to an enornous degreeo Neither mathematicse

physicse nor biologieal scienee is so completely

obseured_ by termfnology and phraseologys þy f,orrnulae

and equations, by abstractÍons and theorizing. The

resul-t is often an appalling confuslon to young minds

approachi.ng formal ehemistry for the f lrst time' The

student probably accepts the faet that he eanncrt get

along in moclern lÍfe without chemistryr but he also

seems convinced that he can make use of it quite

satisfactorly without having to know too muih about

f,Uo

H i s t o r le-al-äac bg r o und .t -o-*C,uqgic qI¡L L-q hA m¿SlIy 
" 
*

The history of the development of chemistry

teaehing in the schools of Canada emphasizes its plaee

as a lrnewr¡ SUbject in our eurricula. Evidence exists

in support of the conelusicn that descriptíve chen-

istry was taught in le Seminaire de Quebec as early

as the first half of the 1-8th eenturyE ê-nld in le
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College d,e MontreaL some t1¡ae

ba,ck as l-868e ehemistry v;as a

for candidates who desired to
Din Quebec"-

before 1800" ås far
subjeet of examtnatfon

secure a teaching dlploma

fn Lfanitoba, matriculation requÍ-reiuents eaine

under the jurisdiction of the UnÍversity of l[anitoba

after lts estalrlishment in L877e ând. from this date

ehemÍstry has been one of the science options under

junÍor matriculation requireinents" It diel not appear

as a seeond-el-ass teachers s subject ( junior matrle-

ulati-on Level-) untiL about 1"900" However, it was

required for the first-elass teaeher¡s certifiea.te
( Grade XIT) from L876.

The Department of Education, first established

in 1890e has stressed the neeessity for instruction

in praetieal ehemistry, From L9O2 to L9Lge tests in
praetical chemlstry were obligatory in the Grade XI

examinåtlonsy ard candidates were requireC to a,ttend

one of a half-dozen centres in the provinee to undergo

the test" Attempts to maintain adequate standards oll

the pra.etical side are now sought by issuing preci-se

instruetions to teaehers and liy requiring inspectors

2C 
" J"S.lVarrington and. R. V"V,tlicholls,

-{ History of Chemis_try__in_Canada*Sir Isaac Pitman and
S Canadae I949.þ"4I2"
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to check laborator;z notebooks, rtThe ratio of Grade }iI

candiciates eleeting che¡nistry has been maintained

ali,vays at a high leve]-, fÌl L9A6, the ratio was 79

pereente and in 79462 92 perceut"lt 3 trr" percentage

is eveïr. hlgher nowe as a student in Grade XI taking

the regula.r acad.emic course can avoid taking chernistry

only by taking two foreign languagesE in which case he

then has the choice of either physies or chetnistry"

Ç.hemi s t ry__aeÈlhe -InÈ r_v¿duel" -
Along with its historical baekground e some

consÍderation should be given to the inportanee of

the pLaee of chemístry as a part of our dally lirtinge

and. ho'iv it affeets our vuay of Life,

The i-mportanee of ehemistry elther as
a science or 1n its practieal bearing cannot
be overestimated, It is the cornel stone of
medicinee pharmaeye sanitation, agriculture
and other scienees" Chemistry is the rulÍng
faetor in practically all of the leadíng
industrial plants of the world.e and is being
regarded with greater respect by all man-
u-f aeturers every year, " , , u ii'\Ihere the chemist
q,as fo:'rne::ly looked u,oon as a needless
luxuryu he is noiff being considered an abso*
lute necessity in conpetitive btg business'

tilhen the student onee reali-zes that
he cannot avoid chemistry even 1f he triesg
that there is nothing in the material un-
iverse that is not a part of cheriisttfu, "..he wíJ-l begin to comprehend the vastness of

3t-otu, p,486*
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the subject and not beeome diseouraged if
he fails to understand everything clearly
at the beginning.4

Er-eþ}-em'-

Ifoye speeificallye the purpose of this study

is to investigate some probable factors that aid in
deterninÍng sueeess 1n chemistry, Vfe have a'iready

listed Freemanrs suggestlons as to rorhat may affect
success in seience, (page two), To this list we might

al-so add consideration ofe

The teaehere- his healthe dispositlone training,
enthusiasm, interest, abilitye teaehing method.s,

The subjeetu* is chemistry a trmore dlff lcult
subjectrr to l-earn than most other subjeetss o? does

sueh a differentiation exist betu¡een subjeets ? An

exanination of Figure fe page eleven, vuould seem to

lndicate that chemistry could be eiassifiedp justif-
iablye as one of the more diffieult subjeets, This

figure shows the subject of maxi¡num failure rate, the

subjeet of minj:num failure ratee and the chemistry

failure rate in the June Departmental examinations of

the province of luianitoba for the years L939 to 1953

(with the exception of the two yearse L946 and 1p48)"

This shoi',rs the chemistry fá.ilure rate to be¡ in most

A_-Frederj-c Bu Emerye Elzy F, Downey, Roseoe
E" Davisu Charles E, Boynton, Chemistry_in-åveryÈqJl
llfg, Lyons and Carnahane New York e L928" Fp"xiv-xv.
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yearse aboÌ/e the median, and that q¡hile it 1s somê*

times the subjeet of aaximum faii-ure rates it never

has been the subject of ¡iinimun íailure rate, From

this it may be assumed that there is some evicience

to justify the classification of chemistry as a more

difficult subject" trÐÍfficultrr in this case denotes a

subjeet that cot'r.sistently produees a hlgh failure
re.te.

The sui-tabilÍty of the textu* its readabllity,
the degree to which it ful-fil1s its purpose as a text
book for ehemJ-stry sturl,entsu the use and value of

questions and problems in the text, Tn this eonneetísn

referenee may be ¡nade again to Figure f" The year

L952 wiLl- be noted as having the hlghest failure rate
of any year for chenÍstryu and thi.s lvas also the year

in lryhich a ne-w text in chemistry was lntrodueed on a

province-rride basis, fn themselves, the two facts may

not be deeply significante but they would seem to

bear out the assumptlon that the textbook does have

some bearing on attalnment in chemistry.

The pupile- his preparednesse his abillty with

other subjectsu his ínterest in the subjectu his eare

in doÍng homework assignments, his extra-eurricular

activities, his health, intelligence, ete, Do some

pupils havec or develope a ilehemistry bloek"e eÍther
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in i,vhole or 1n partp just as some pupils h,ave a, read-

ing bLoc!< ?

The sehoole- relative advantages of urban over

rural schoolsE of large cLasses over smal-1E of one

teacher per cl-ass as against one teacher per subiect'

Laboratory workr* equipment availablee number

of experiments performed individually by pupllsu

number of experlments presented as demonstrations"

The homer- parental interestu econo¡nic status,

s oc ial leve l of parents e inteJ.lect of parents 
"

ExamÍnatione- the type of examination used in

testing the pupilts knorrvledge of the subjeetg short

answer type or essay änstTer questionsg short retention

period contrasted ',vith long retentÍon span exalninations"

ALl of these mây lre va.riables that affect a

studentts achievement in chemistr'y" lfost of them are

uneontrolla.bfeE arid ftiany of them would be extrenetr-y

di.íf ÍeuLt to itieasqireu lt is theref or intended in this

study to confine the investigatíon to those factors

that may ans,ller the following questionse

1" Ds students have to be of a high level of

intelì-igenee to attain suceess ín cTrerlistry ?

2* Ðoes a stud.entrs achievenient in. nathetnatlcs,

l¡r read.lng,abi.iity br in.abstrae"t rgabonlnb help hlm to

attain high ma-rks in chemistrY ?
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3" Does a student need Ð. gocd bachg.r:ou.nci level of

iunic,r lligh and Grad,e X cherrlistry in clr'd-er: to attain

a high level of achi-e¡¡errent ¿rr Grac-e XT cherrristry ?

4o Does ä. sturd-ents s eoilscientious regard- f or the

eompletion of work a.ssignr4ents assll-i:e hirrr of satis*

f actory ¡6*s¡.¡lis in. Grad.e Xf cheniistry ?

5, To vi;þ¿f, extent i-s the pT'esent text used in

Grade )CI cherristry suita.l:le for' the coul:se ?

!ir,liþ!igæ,-
It might be advlsable to corj.sider some of the

l-initatlons of tl¡.e stu-d5r ¿f, thls point. The seope of

the work is of necessity narrowe being confined to

one teachere ome teaching riethocie orì.ê school year of

worke and only a very small pereentage of the total-'"

number of pupils in the Pt'ovince" 0n1;' a very l-ir¡ited

number of factors bear:lng upon achievement in chenlstry

are considered. Tt is very difficuLt to exanine

adequately the worth of the text in the course' The

clegree of success of a pupil is measur-red by his stand-

1ng in Department of Educa.tion June final examinationse

and. this as e criterion of aehieve¡nent is so¡cewhat

questionablee due to sueh practices as bonuslng pupilse

variability a.mong markers e ard the apparently varying

degree of diffieulty of examination frorn one year to

anotheru which would seem to a.ccount in part for the
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fluetuations in fail-ure rate. In eonjunction with

this latter statement, Figu.re If c page twelrre m.ay

prove of interest. Here are shov¡n the provinclal

fl-uctuations in fallure rate of Departnental €xåttr-

inations ln chemistrye and a]-so how closely the

f ailu-re rate for the locality studied has followed

that of the provineial rate for the past five yearsè

The maximun and minimu¡r failure ra.te subjects for the

sane interval a.re also showlr, fn the year of the

study s L953s the Flin Flon failure rate was vêr;z close

to that of the provineial ra.tee a faetor that may tend

to give f,{or'e credenee to t}re findings¡ if fi¡e presune

fron this that the class studied vras typÍeal of the

entire province,

Evpplhe¡ig" -
Several hypotheses are assumed. concerning the

reLa.tion between success in chenistr;r and achievement

in other fiel-ds,

1" I"Q. and achievement in chemistry will show

a positive correlatlon" To ettain suceess in chenistry

a student needs a degree of intelligence that is solrê*

uhat above average. Bl rÌsuceessrr in chemistry ls mea,nt

1n this case the obtaining of a passing mark on the

June Departnent of Education examinations, $,verage

intelligenee is taken as an I" Q. ra.ting of from 90
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to l-l0u these f ígures being taken f ron iUeCalI" 5

2" Success in nathemetics will shovrr a positive
correl-ation with success in chemistry. A weakness in
mathematical coneepts may account for a students s

failure to attain success in chemistr)'e for mu-ch of

the High School r,''¡ork in chemistry invoLves the handl-

ing of mathematical figures and formulae. The extent

to which tk¡is applies may be judged from the fa,ct

that in the present Grade XI text e zJ-.g/, of th.e

questions appearing as follov¡ u_p work at the end of

chapters are mathematieal in typeu Jn addltionu the

June Department of Edueation examinations of the past

five years have contained from eleven to fifteen per-

centage of problem type questions involving the use

of nathenatieso The kind of arithmetic involrred in
Grade Xï chenistry is some variant of the ra.tio and

proportion type,

3".Âbility in r"eadfng will shov¡ a posltive correl*
ation with achievement in ehemistry, It may be a l_in-

guistic diffieuity that precludes a proper understand-

ing of the terrninology and language of chenistry, Lack

of ability in handLing words, both in the understand-

ing of the printed word as well as in expressing

thoughts accurateJ-ye may account in part for low

5r¡¡i11ia¡n f.. McCall, IIow to
Edu_c-ati_en" The MacmilLa¡r Companye New
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attainment in cirenistry,

4u å stud,ent needs ab1litlz in abstract reason-

ing in order to attain suecess in cÌretnistry, A consid*

eration of such concepts as the a.tomåe and molecuLar

theorÍese the theory of ionizatione the theory of

electrolysis, wilJ- serve as exainples to show where

reasoning of an abstraet nature is needed in the

learning of cheilistry, The cause of failure may be

an inability to grasp such hypoihetical concepts and

theories or to thinlc in such abstraet termsu So nuch

of chemistry is theorátÍea1E that thi-s ability well

may be a determining factor in learning chemistry,

,, å student¡s knolvledge of ehemistry that he

has aequired, from previous grades will be a eontrib-

uting faetor to his aecomplishment in Grade XI chem-

istry" In the science courses from Grades VIf to Xe

a. eertain portion of the work conslsts of ehemistryp

so the extent of this caruy^over to Grade XI may

exert some Ínfluer:ce on success in Grade XI ehetni.stry*

6' .å student¡s achievement in Grade Xf chem-

istry w111 be deterrnined by his conseientions ful-
f illment of homeworlc assignments set by hÍs class

teacher during the year6 The process of learning in

chemistry will not be aceotnp]ished- by a vígorous

cramming at the end of the semestere but by the
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persistent and eontinuous application of mind to the

subject throughout the sehool yearo i

7 " Text book" The present text book as author-

ízed by the Depart¡nent of Edueation needs some mod-

ífication to roake it nore effeetivè as a medium of

learning ehemistry in Grade XT.

ff any or all of these faetors determine

standing in chemistryu then achievement in them

should show positive correLatlon with attainment in

chemistry. Upon this premise the study was undertaken'

Se-t t ing*of tbe_ É!¿dX" -
The researeh was eamied out in the Flin Flon

Collegiatee during the school- year from "{ugust of

1952 to June of L953" Eighty-seven students Yr¡ere

involved at the beginning of the tern, but due to

drop outs the final number participating was eighty"

Thirty-five boys and forty-five girls made up the

final- eount. Their ages ranged from sÍxteen to eight-

een yeårse with one of the boys aged twenty-threee

he ha,ving returned to school af ter several years !

absence, .A1l- ages given are a5 of June l',.the 1953^

Fourteen stucler:ts involved in the study ríere

repea.ting the ehemistry eourse of Grade Xfe and at

the säme tine were taking some subjeets in Grade

Xff , The remainder were grouped. in tvr¡o classrooms?
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thirty-eigiri in an accelerated groupe

elght non-accelerated students in tlre

Procedurê e -

i_

and ënveniy*

other room*

To mea,sure a studentf s achie'¡ement in the

various abilities mentioned, he vøas subjected io
certain testing proeedures. The studentr s attainment

in chemistry was taken as being his results oJrtained

in the Grade XI Department of Education exa¡ninations

in ehemistry for June of 1953.

His fntelligence Quotient was determined by

use of Th,e Dominion Testu Form A. This test was

given early in the terme towards the flrst part of

Septembere L952"

In November a test was given in mathematies,

the Differential .Aptitude Test of Numevical åb11ity,

.A measure of reading abi] ityr the Towa

Silent Reading Teste wâs given in October,

Also j-n October of lg52E the Differential
Aptitude Test 1n Abstraet Reasoning lras given to

loeasure ability in abstraet reasoning"

To measure the studentr s performance in

homewo¡'k assignmer:is, careful- reeords vdere kept

during the entir"e schooL year of his work in this

f ield. The results of these recorcls are referued to
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as the Hornework Index.

To detern.rine the studentrs ability in chem-

istry upon his entering G.rade XT, a pretest rivas gi'ren"

This þretest r,vas based upon the work in the seience

courses outlined in the Programme of Studies for
grades VII to X inelusirrer and eontained questions

rel-ated to chemistry on1y, The test was given durirrg

the first week in September t L952"

An analysis was made of the ehemistry taught

in scienee courses previous to Grade XIe in order to
deternine i¡¡hat background of chemistry the student

might have obtained- on entering Gra,<Ìe XI, and also

1n order to be abLe to Cevise a pretest"

ïn additione a full- a,nalysis was al-so made

of the present textbook used for Grade XI cherai$try

in an atternpt to deter¡iine its value as a. text
suitable to the courseø

l¡',then the tests were conpletede the eor.relatlon

eoefficient between each of the tests and the Grade

XI June ehenistry resuLts was found. In this manner

1t tvas hoped to arrive at an index that v¡ou'ld shov¡

to some degree the relationship between the ability
measured a.nd the a,chievement in chemistry.

Samples of all tests are ê.nclcsed in the

appendixe arrd the results are enu¡aerated in Table 10e

pages 59 to 61.
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TESTS ÂIiD IffiASURE]'/TENTS

To obtain some indieation of the pupilrs
generaL acadeniic abilitiese various tests were given

to measure different phases of this developmentu This

chapter is devoted to a consideration of these tests"

_h_teJJige_Uçe__q Uq! i e nt . -
The first test glven was a measurement of

I"Q, The IntelligeTLce Quotient of each pupil was

measured by means of The Dominion Tests, Group Test

of Learning Ca.pacityE Advaneed - Grade 9 to Ådulte

Form Â, These tests were glven to all the pupils on

the same day¡ September 2nde L952" ån example of the

test is found in the appendixE ârrd the resul-ts are

included 1n Table 9s pages 56 to 58,

The purpose of this test was to obtain a

basis whereby I.Q, eould be eorrelated wlth chêmistn;r

marks in order to determlne whether sueeess in chen-

istry was cì.ependent u.pon an above a.vera.ge intellig-
ence o

LB
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U l¿¡neri-e_eå_,åþålily_ s eSl. *

A eertain a.mount of the Grade XI Chemistry

course involves the solving of problems and- the use

of rnathematies. Tn the present Grade XI text 2I"9/,

of the questions appea-ring as follorv-up exercises at

the end of chapters are mathematíeal or problem in
typer while three full chapters of ihe text are de-

voted to the mathemaiics of chemistr¡r, Tn addÍtione

the June Department of Education examinations of the

past five years have contained froin eleven to fifteen
percentage of prob-lem type questions involving the

use of arithmetic. It was thus assuined that a high

degree of achieve¡¡ent in numerieal ability would be

neeessary to obtain a high. mark in chemistry"

The Numerical Ability Test, Form å,e one of

the Differential Åptitude Testsp wäs glven to both

elasses on }ioveml¡er 6t1ne L952, The purpose of this
test was to measure understanding of numerical-

rel-ationships and faeÍlity in handling numerieel

corlcepts, The raw scores were converted into per-

centíle ratings and are included in Table 9, å eopy

of the test appeårs ln the appendix"

EeaÊ ing__Åþililr, -
.& mea.surement of the pupilrs reading ability

was made by a serj-es of tests started on October 2}tl'13
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L952, The tests used i'Tere the foiqa Silent Reading

Testse New Editione Ad.va.nced Testc Form .tm (Revised)"

The results, expressed as percentiles at the Grade XT

level, are given in Table 9,

.ås the tests were given for the pu-rpose of,

getting a general- meäsure of ability in readinge and

not to deteraine remedial- work needed, the mark

listed for the test is an average mark rather than

the separate scores for eaeh part of the test. ttThe

medÍan of the nine subtest standard seores is used

as a measure of silent reading abiJ"ity. This medÍan

is the fifth subtest standard score when the scores

âre arranged. in rank order, tt 6

åþglseq=t Reaso_nine Test,-

ìttiany of the theories put forward 1n chelnistry

require thlnking in abstrect terrns, traIhile the degree

of abstraction may not be as great ås that required

in some other subjeetss it is definitely preseirt in
some of the phases of learning chemistryu as in the

comprehension of atomic structure and the eombination

of elements to form eompounds, or the appreeiation

of the kinetic-molecular theory" The premise was

taken that mastery in abstract reasoning would be a

.fl,lexa.nder G"
ivlanualorr The
L952s p,3."

6G"o"g" K" Bennette Harold G. Sea.shoree
1jïesmanu rrDifferential- .Aptitude Tests
PsychoLogy Corporatione New Yorke
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definite asset j-n the learning of chemistry, and so

wou-1d correlate positively v,¡Íth aehieve¡nent in
ehemistry,

The test in abstract rea,sonlnge one of the

Ðifferential åptitude Tests, Form A, was given on

October 3Othe 1952" It is u as íts name implies, a

test of the pupil-!s ability to visualize abstractly"
The results, expr:essed as percentil-es, are shoi,vn in
llable 9 "

äomework -ås sigirnrent Scoring,-

The relative neri-ts ol: demeríts of Ï¡oniewo::k

assi-gnirrents i'¡ill not be debated here, In the strictest
s ense , this was ::eaT.i-y å_ meâ sure of as s ì gnments c oil*

pJ-eted, ås most of the assignments vrere coi;rpleteû in
time al-Lorr¡ed du-ril:g class periocls, the assignment be*

eame ho¡ne v¡ork on.iy for the tarcìy arrcl the slc¡lu,

FupiJ-s seertì to prepe,r.e ior exan:ina.tirrns either.

by ereaming nad.l;r å. da¡z tr tvuo befor'e tl:e exanina.tion,

or by working cotls:1.stent,ì-y throu_ghou-t the yea.r sr as

to abso:':b,,lihei the¡: alîe su"pposed. te! kno'rr bit by bii
Ðs it is offeredu it i¡ra,s felt that cra.nirning in chero*

istr'; tva.s not a sL:¡-cce*qsfr-rl p::aetice because ctl the

'rast ar:ïå'y of techrrJ-ca.-l- ter.nrs and detailed knowJ-edge

involved. It was throught that a better way to tackle

the subject i,vas to give conscientiou-s appllcation
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to the conipletion of daiiy or sc}:edu.led assignments.

If such r¡Iere the casee a pu-pil obtaining a high

incjex on the Iiomet¡¡ork Assignnent Scale sTiould- like-
r,r¡ise obtain a high narlt in Ju^ne cheniistry"

To secure a äoniev'rork ¿ssignment Score, check

lists vJere ruad-e at the beginning of' the term contain-

ing the stuiÌ.entst nanes in a colunn on the l-ef t hand

sicle, wlth blank columns on the rest of the þage"

These sheets were u-sed to keep a reeord of all the

assigned questions and problems each student either

failed to Co or did v;rongly during the school yearo

In this count a. pupil not doing an assignment at

alle oï being ¿bsent from schoole lltas still counteft

as having the ir¿hole assignrnent t¡rrong" The reason for

tLiis was that a valuation was wanted, of the aetual

anôunt of accurate work a student did during the

yeare In order to aruive at a valid indexr the cal-

culation was nade hn the basis of the amount of worli

e,stucLent did correctLy' This ü'as obtained by sub-

tracting the nuaber of errors from the total number

cf questions in the assignnent. The results vüere

expressed as percentagese and ere shown in Table 9s

und.er the title l{omevuork fnde:ç. å sample of the

record sheets used. is shown in the append-ix,

page 99"
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E l- enen t a,ry C on'! r :ibu. ! !r-y:-rËc ielrce- qELd -CLe ¡n1 s t r}l

EËelc-E-!.*

Since the stuoent has acquired some know-

ledge of chenistry in the sclence courses prelininary

tc Grade )CI, it ¡¡ras deened. rn¡ell to deterrnine just to

what extent these prelininar¡' courses did cover the

subject, The pltrpose in doing this lryas to determine

horr rnueh of the Grade i',"1 chenistry is ::elearning

v¡ork already covered-1 ârld v,rhether or not the reten-

tion from previous grades is a determinirrg faetor to

success in Grade XI Chemistry" Tt iiTas also neeessary

to have this knovuledge in order to compose a satis-

factor¡z pretest" No eval-aati-on of the suitability of

pre-Grad-e XI chernistr-v was planned.

Å f u]l examinati on vlas made of the science

texts used in grades I/Il to X" These texts werec for

Grad.e Vff e Seience I -År by

IIensleye Patterson and" Armstrong; for Grade VIIIe

Scielce Indoors and l0u-Lg B.Qqli-'ar by the same authors;

for Grad.e IX: Science fndoors an Outu Book-3¡ seme

authorst and-for Grade Xy EVeqyday Problems i4

Scienee, by Beaucharnpe i\4ayf ielde and 'l,\iest'

It was found thai the amount of chemistrlr

taken va.ried considerably from one gracie to a.nother,

The Grade l/fI text had sixty-one of its three hundred
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and seventy*seven pages (16,lf,i,) devoted to work on

chemistry" The Grad-e VIII text, fifty of its four

nundred. and sixty-nine pages (l-O"6/,) e the Grade IX

text only six of its total of six hu-ndrecl and forty-
trnro pages (0"9Ðc anC the Grade X book one i:undred,

and thirty of a total of seven hundred and forty-nine
pages required f or the eourse (]-7,3/') e covered v¡olk

in chemistry, An analysfs of the ehemistry content

for each grad-e is given in a summarized form in the

appendixs pages 84 to 91.

l-n

ary'

the

to

To aid irr deterning what value this work had

learnÍng of Grade Xf theniistrye it was flêcess-

sunrnarize briefly the work of the latter geade

alsoe ancl at the same time compare to what extent the

same topics had been eovered in the p::evious grad.es,

The results of this comparison are sirown in the

appendixe pages 92 to 93"

been covered on a. closely parall-el basis, merely the

grade in whíeh it was eovered is I isted" But vuhere

there rryere many marked dissimil-arities in treatnente

these differences are noted" If the work had not been

taken in a. previous gradep rro reference is aade" From

this evaluation it appea,red that from one quarter to

oTr.e third of the ehemistry taught in Grade XT has

alread¡r been presented to the pupil in the sci-ence of
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his previous grades,

Following this analysis the Chernistry Pretest

',qas prepared, As the purpose of this test was to find
what amount of chernistry had been retaÍned by the

pupil on entrance into Grad.e XIe all questions !ïere

based. upon the 'ruork of a ehemieal nature eovered in
previous gra.des o

The test was r¡rritten by seventy-nine students

durlng the second v,leeh of school, September" StlnE

L952, ft was of a eompletion answer type and was so

arranged that it could be done 1n one class period of

from thirty-five to forty minutes, .411 of the students

writing had time to complete the test" Students who

were repea.ting the grade in chemistry were not given

the test. The score of eaeh pupils as a percenta.ge

figure is Biven in Ta.ble 9s and the conplete test is

reproCuced in the appendìx*

There Tvere thirty-nine questions in the teste

with spa.ces for the ansuiers to be placeci directly on

the question paper" Usually one mark was al-lotted

f or each eorrect response, The marks r¡n the paper

totalled pB, so th.at after the papers were marlied

the mark had to be re-evalua.teC to a pereentage

l¡asis" Tabl-e 1 lists the percentages of correet

responses to each question"
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TABIE Ï

P]IRCENTAGE OF COFìRECT .R.ESPONSES
TC CTIE].,IrSTP,Y PF.ETEST
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gB 
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89. B

78 "4-68"3
26"5
!6 "4
94"9
92"4
Br. o
70. B
83,5
60"L
,e,4
91.1
93'6
93"6
97 "4gB "7
98"7

oxygen
89"8ôÕ /ooøo
87 "3BB.6
28.4
34,1
33,5
62"9

5"a
L2"A
81, o

3-4
1q
r6
L7
1B
1g
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T.{BLE 1 Cont inured
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37
3B
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32"2
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7 2"L
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66"6
18" g
52"8
BB" 3
27,7
40"5
9L"L
93,6
86"1
93"6
94.9
o¿. a
86"1
94 "9BL" o
63" 3
9+.9

AL
l-2"a
ryÉ
(øj

L4.7
B3. g
gB "7

Some evaluation of the worth of this test

rtlas derived by assessing it for validity and. reliab-

ility. The length of the test seerned to compare

favorably with that suggested by itfcCa11.
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The test sÌ:ould be of su.ch a length
or so constru-eted as to eliminate fatigu-e,particularly if sone of the pupils fatigue
more easily than others" u. ",Fatigue may be
eliminated. in various rrjays. First, the
test may be mad-e short,T

fn another respect the test meets satisfactory
standards" rrÂn ltem missed by everybody or ansr¡rered

correetly by everybody who took the test is of no

value in differentiating between good and poor
opupilsorr o Under this criterion question 5(Z)

appears to be non-r¡al-id in this test,
In testing for rra-l idj-tÏE the pu.rpose is to

deterrrrine the difflculty and diseriminatirg välue ôf

each item in the test" rrV'Jhen'a test really measures

what it purports to measure and eonsistently

measures this same something throughout the entire
range of the test it is a valid test in its
entirety,r¡ 9 ¡'o" testing the val-idity of eaeh íten
in the teste â procedure outLine by Ross was follow*
ed,10 The trnrenty-five papers that scored- the highest

were put in one group, and the tv,renty-five papers

that seored the lorryest tvere put in a eontrasting

7Tu'i11iam A" li,teCalls I'dgAsql€men!" The tl,Tac¡nil-Lan

BnôT?-\¡o ucnosse iileasurement in Todayrs Schools,
Prentice-Iiall- fnó, '

gv.l 
"g" l¿ecalt e on, cit " p "4} ,10c, C,Rossu -Qp_._Q-i!. p,79,-



)Q

group" Iiext, the nurnber of times each iten ¡ivas ansvúer-

ed correctly b;r the tv'io contra.sting groups tvas deter-

mined,

Those items v¡hich show the greatest
pereentage of successfui responses in the
best group above that of the poorest
group are best; ihose vuhich show little
or no discrimination in f,!ìvor of the best
group are useless; and those which shovu a
percentage of success for the best grou;o
below that of the poorest group are worse
than useless, since they are actually
injurious to the validity of the test.tl

The resu.lts of this measurement are shown in

the accon;oanying Table 2e and in Figure 111r page 31.

T"qBLE

THE PtrRCEI\TTACE OF CO]]RECT
RESpOt'tsES FOR Tifi 25 HIGIruST riND TIIE 2'

LO'¡íEST PAPERS AÌ{D TliE ÂlrfOU]\T 0F DISCRII\'IïNATïON

Question Exeess hiþhest
over lowest

0
+

14
20

o
10

1
7
2
+
2
I
I

L
2
3
+
q
6
n
ö
9

Lo
3-l_

12
ï3

correet for eorrect i'o
bottom 25

9B
9B
Bz
96

l_00
92

i.00
OL

100
100
l_00
100

97

9B
9+
68
76

100
8z
99
B7
9B
96
9B
99
96

1kÞ.æ. 
þ"79 "



rF ¡1 ÞTEr hlilg

3o

2 -- continued

From this it is seen that there are nc

itens whieh are overly injurious to the validity,
i.€,, ha'.re a discriminating val-ue of less than zeros

and only two itens that have zero diseri¡nination"

Frov,;evere several items sholv a lov,l discriminating

value, leaving about 6ofi of, the test (iterns 'ruith a

diserlminating value of six ot over) as having

rnarked validity"

Question rf eorxect f or
htgþesl 25

/o corcect for
lowest 25

Excess highest
over lowest

1,4
T(
76
17
1B
L9
20
2L
22
)2
24
25
26
27
28
29
30
?xJl-
32
33
3+
J2
36
37
3B
39

96
g2
9o
96
B2
9B
9L
9B
B+
B6

100
Bo
9a
97
BO

96
Lc0

97
1_00
100
100

99
9t
B1

100
100

7O
6z
B+
8o
BO
9o
B5
96
6z
Bo
a17

5B
B+
93
6o
B4
99
B9
o)
9B
97
9B
79
o¿
96
94

26
20

6
L6

2
o
6
2

22
6
3

22
6
-1È

20
3_2

I
B
o()

2
3
1

L2
L9

4
6
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å further evaluation of the test r¡¡as an

a.ssesaent of its reliability. lrBy relia-'bility is
meant the degree to which the test agrees with it-
selfen L2 or the degree of consistency rruith wiiieh

the test measures whatever it does measureø

The method oí testing reliability folJ-owed

a sequ-ence also described b;r Ross " Af ter the test
u,as given two seor:es were recorded f or eaeh papere

one for eaeh halfy on the division of one point for
the êvên-flürrlbered items and. one point for the odd-

numbered items, '!"',tren the tr¡¡o seri.es of scores ïJere

obtainede the eoefficient of correlation between

then was computed" This gave the reliability of the

half-test, and vùorked out to .43" The reliaìrility of

the whol-e test was then ealculated by the use of the

Sp'earman-Brolvn formula. 13

rnn
nril

r ø (n_r)ri1

V'ften the reliability of the whole test is

beÍng estlma.ted from the half-test, the value of n
is 2e so that for this ease the coefficlent works

out aså

12rbid" , p.82"
tr31-þia" E þ"245,
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Estimated r 3 2 x r_o:[ h_a-U-teq!
L#rofhalf*test

3 2\"1l=-- '86 : ,6CIL É "43 1"43

The signtfÍeanee of thís figure may be

judged by compari-ng it with the aceornpanying extraete

The following are su.ggested as
minimal requirements for the reliabil-
ity coefficients of a single sehool
gradeå

" 50 for deternining the status of
a group in some subject or group of
subjects.

"90 for differentiating the
achievement of a group in two or nol:e
sehol-astie lines,

.j4 fox differentiating the
status of indiviCuals in the sane
subjeet-or group of subjeets,

"98 for differentiating indiv-
iduals in two or nore seholastic
lines " L4

For the ease under examinatione the reliab-
ility should be at a. level- of "9O, A figure of .60

wouLd thus seem to indlcate that the test has ¡zuot a

high d.egree of reliability,
Froni the eve.luations to whlch it was subjeet-

edr it may be concluded that the pretest has a favor-
able constructionr a fair degree of val_idity, but a

lolsr rattng for relie"bility,

14_. .. ^/-I-9.-1-Q" r p'ÕO"
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Ai,IÅIYSIS 0F Tiü TE;{T USED IN GRÅDE XI C}lEivfrSTRY

0n the hypothesis that the text boolt au-thor*

lzed for use in conjunction with the eourse in chem-

istry 1s a contributing factor to achievement in the

su-bjeete this chapter 1s devoted to a eonslderation

of some ôf the features of the present text, Consid-

eration luill be given to the general construetion of

the booke an evaluation of its question and problen

assignments, its readability index as d,etermined by

the Lorge and Flesch formulaee and its rating on a

spot-eheck evaluatlon sca,le as used. by ed.itors of

textbook publishing houses,

Tlre_Grede__EI_I eÃt 
" -

The eurrent text book for Grade XI Chemistry

is entitLed. hiiodern Chemistry¡ by Du.lle Brookse ârld

lVjetcalfe" It first appeared on the course in the falL

of L95L vrrhen it replaced the text Ïiigh-S.ehApl

Cþeqistryr by l{evil ltlorton Eva.ns, The present text

measures 15 x 23 eentimetres r wêighs 55O gtams e has

a hard-baeked eovere aod is printed on white paper

3+
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of a medium gloss" These fa,ets indicate qua.litåes of

eonpa,ctnesse stu::dj-ness of constructione âîd weight

of suffieient lightness to be handled easily" The

materi_al on each page is arranged in two colirnns t

thus naking for shorter lj-nes and easier ê)'e spano

Besides urrit d.ivisions and chapter hea.dingse each

cÌ:apter is subd.ivided into sections e âod. the sections

themselves a_re reoivid.ed into topic headings. The

book contains 3L2 pâgesr of s¡hich 22j are required

for the Grad.e XI xtudY"

leicartmental Reouirements '-
The Department of Edrrcation outlines the

requirements for Grade xI chemistry as follot¡¡s:

Chenistry IT QzY' ot ot6 hours)
Text: n/iod,ern Cheraistry - DuIl et aI.

Ou-tline of Labora-tory Experiments*
Hard.er (a.nY 10 exPeriments)

0bjectivesc
1, To demonstrate how rnan adapts his

environnent to suit his needs
2. To develop the ability to general-

ize from iai,v data. and thus to
acqulre an appreciation of the
unity .of nature

3. To dávelop an understanding of
the importance of che¡ristrY in
nodern societY

Coursee
The text with the following omissionse

Sectlons
,
]-B-zL( inel, )
TO
10-13( inel, ) AlzL6
a1L

Chapter
6
7

10
13
L7
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Sections
6*18 ( inc1" )
l-3-17 ( inct" )
a]-l
aL1
15*28 ( inc1" )
B (su.b-section 2)
L*6 (lncl-") 1B-3e
( i.rrcl, ) Problems based
on these sections afe
to be omitted.

Practieal Vüork
Student participation in at least ten

experiments. At least five suitable demon-
stratíons chosen from the approved outline"

ål-1 experiments nust be described in an
approved form in a laboratory note-book
kept by eaeh student. The date on whieh
each experiment was performed must be shown
and, the ildemonstrationrr experiments nust
be plainly marked as sueh" These notebooks
must be available at al-1 times for examin-
ation by the Inspeetor" L5

Details of Text Construction,-

Some seLf-evaluation of the text 1s given 'by

the a.uthors in the pr:efaeer

The authors have endeavored to make the
book truly mod-ern both in the ehemical theory
presentede and also in the ehapters dealing
with descriptive ehemistry, They have elimin-
ated. discarded theories and out¡ooded ideaso e e c

Simpis language is used throughout. The
authors have espeeially tried. to keep the
sentences short and the language sirnole, The
double-column format agrees lvith the eye span
of the rea.der and thus avoids strain" Equa-
tions are printed 1n clear bol-d type vi¡hich
stands out on the pageo

16-'From, Pqoerar,.¡ûe of__rËtu{i:þj; for rhe Schpp,Ls
of I',tanitobae Senior Iligh Schools ¡ 1952*53" J{uthoriz-
ed by the iviinister of Ed.ucatione ï'.tinnipeg" Printed
by C.EuLeeeþe Queenrs Printer for ii,[anitoba -J-952.
pp 

" 58^59 ,

thapters
LB
T9
2A
2L
22
24
)<
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All photogranhs ha.'¡e been seleeted
for their functional teaching value, The
l-ine*dravlings have been made v¡ith cârêe
not only to secure accuraey, but also to
make sure they arè in aceo::d with good
laboratory technique. L6

Illustrations relating to material in the

text are numerous, there being ZLg: of which ninety
are photographie re;oroductions anci 129 are il_lus*

trations and diagrams" The photographs have a tend.ency

to be too dark, thus dimlnishing their value as

il-lustrative materiaL, The ¡¡rcrst exarnples are Fi-g,

LJ page LSB' Fig, 22 page ZSA.- ancl Flg, Z+ page 269,

Each chapter is headed. by a, voca.bula.ry

giving the meanings of some of the new terms to be

found in that chapter, Such voeabulary list$ are

confined, to from four to ten words in eaeh chapter"

31t the end of each chapter there is a summary of

the material covered, This is follorued by a list of

terms under the title, ttTest yourself on These

Terns.rr Then fol-l-ows a set of questions¡ or questions

and problems, follovued by a seetion headede I'Some

Things for You to do*'c containing a fer¡v simple exper-

iments the stu-dent ean do on hls own at home.

fn the pa.ges outlined as constituting the

16Ch"r1es E, Du.ll, 'lïi1lian O, Brookse H"
Clark illetcalfe, ii{oder4 Chenistry, I{enry Holt ánd
Companye New Yorke J-95J-" p.iv,
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Gra-de XI course apirear 422 qaestions pertaining to

material covered ¡tn the texte ancl i5B problens based

upon the mathematÍcs of chemistry, Typical exa.mples

are given"

rl
lø

B.

f_"

Í)

5"

t-,hat are three characteris'f ics of aLL
sotutions ? (p.98)
li',hy must an autoraobile engine never
be run in a elosed garage ?(p,A73)
-vThat are the three most important
acids ? ItLry are they important ?
(p"214)
',.¡lhat volume of hydrogen ehlorid"e is
liberated by the conplete reaction
of sulfuric aeid vuith 117 g" of
sodiuir chloride ? (p"215)
å sample of sodiu¡r nitrate ts BOYI

pure, How nany grams of nitric acid
ean be nade from 10ó E" of the
nitrate 7 (p"256) LT

i,,{ethod o:l Us ing PIoblems__ e.nd ;lsçig¡¡ne¡_t_Ê_.-

Throughout the year the questions and pr,oblems

in the text were gi.ren as assignments" The general

nethod followed in teaching was to treat each ch.apter

as a unite spending a el-ass period or mcre in leetur*
j-ng on the materiel and d-olng illustrative bLack-

board. worlc, Several- experiments or-ttlined in the text

but not ineluded in the laboratory eourse were per-

f orned in the classroon a.s denonstrations.

':¡'/hen a" chapter wes coveiîeo t¡¡ith the pupils

tTfr¿g. pp, g}z LT3t 2r4e zLiE 256,
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b)' the teachere the students then víere requ"ired to

v¡rite out and hand in a sumnar)/ of the material in
the chaptere ârd also to coriplete a.no ha"nd in v¡hat-

ever questions or problerr:s ïtere assignecl, å. total
of 68A questions and- probl-ems '¡¡ere assigned during

the sehool yeaTö

By nreans of the cheek lists already referrecl_

to, (page 22) a recorcl of all- the assigned questions

and problems each student either faijeo. to d_o or did

v,;rongly durÍng the year r¡Jas kept, Trr this uray a

record l¡¡as obtained of the rrllomerryorli fndext' of th.e

stuoentE ês well a,s a. determir¡.ation of nrhieh questions

were the nost diff icu.lt, f or it vvas assu¡::ed- that âfl.¡r

question not solvable by a high percentage of the

class cou.ld be considered highly diff icult in nätu-re,

!ç 3 @,Yelqe__pi_éesrengegt É*¿n I ex!, -
Ât the close of the school term in june,

A953, counts were made fro¡a the i'uork sheet reeodd.s

kept during the year" One count was made of the

nu¡rber of times a problen or question r,ras done wrongly

or receir.red no answer" fn this count, only the

stud-ents d-oing the assignraent lvere countede and not

those who ï"ere absent or neglecteci to atteript any

part of the v¡orir: âs a. valuatir:n of question d.Ífficulty
!-ùas all that was vuanted. her.e" The results of this
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count Ì,iere then caLcula"te<i on e percentage i:asis ã,s

e pereentage of errore ancì the results ta.bulated in

Tables 3 and 4e pages 4L to 45" Separate tables are

skiown for the guestions and for the problems. 0n1y

those questions having a percentage of error of LOf,

or o\¡er are shovurt.

fn an attempt to cla"ssify the questions

a.ceording to their difficultye they were arbitrarll¡r
cìivided into three separate grollps, Questions ârrsv,iêr*

ed v;rongly 30 to 50 /, of the time ìïere assumed to be

of a moderate degree of difficulty, Those l'Trong 5l

to 75 f, of the tine lryere given a, diffieulty rating

es highe and those $irong 76 /' ot the tinre and nore

vùere considered to be extrene in their difficulty
rating, This would mean that 2+"4 f' oî the qu.estions

appearing in the texte ând 57"6 ?l of th.e problemst

vrere of a high degree of C.iffieulty' Computation is

based on the actuaL number of questions the student

trled during the year" Results ere shot'vn in Te-bles

5 anð. 6s pages 44 to 47"
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TABT,E 3

EÏì,ÌOF. RA T I f iG I 1\T I-ïCti,lnU¡0P,K AS S Icl'Il,,lEI\ TS s QUiIS T I ONS

Page

10

Bq

98

113

'12q

20
27
40

22
33
20

11

a)o
1B
72

9
3z
1 ,tI

10

22
34
33
33
3o
67
58
42
3o
73
22
36
20
)o
40
47
+5
45
45
zB
1nJ/

9
l1
74

24
2,
z6

10

1nL/
18
24
25
z6
zB

2T

3
5
6
7
9

l_0
1l_
L2
13
L+
'rÃ,
t^

J\J
1nL1
1B
10
20
2L
22
¿J
24
2q

20
4L
JO
36
7o
1_2

36
33
a2
33
42
3o
z6
,B
55
53
40
55
40
ol_
5B
5B
z6
+8
+7

3-2

z6
27
ZB
)a
3o
3r
)¿
33
34
35
36
37
3B
39
40
+3_

42
+3
44
45
+6
47
+B
+9
lo

Percentage
of error

IO

1B
L6
20
36
45
31
22
8o
35

JJ
r?'
24

L73

2L4

22

¿J
t5
L6
't7
18
'rq
20
2T
24

ìa

..:

Question Percentage
of error

Question



TABLE

42

J -*Continueè

Question Pereenta ge
of errór QuestlonPage

226

Percentage
of error

,o
48
4!
47
4t
4L

1
2
+
7
B

9
10
l-1
a2
l.J
L4
t5
L6
L7
¿Õ
1q
20
)1
22
23
2+
2q
27
29
3o
3r
3z
33
34
35
36
37
3B
39
40
4L
42
43
44
4,
46
47
4B

26
20
25
+L
52
28
25
40
20
5B
28
¿¿
48
55
33
t?JJ
3o
AN

47
55
47
45
r6
28
l'r
l2
6z
72
L6
5o
33
56
47
25
47
23
47
52
36
6!
30
58
36

255

266

'ro
10

L+
L9
40
10
T2
L0'to
t5
65
3B
6+
t7
6z
+o
6o
4q
57
5a

1_5
22
24
63
3o
37
T5
26
4L

49
5a
4'l
Kr)

53
,4

5
7

5
7
(J

9
11
L2
13
L4't{
L6
'17

r.B
tg
20
2a
22
23
24

IU
7

10
1L
13
l-+
14
r6
to



TAtsIE 3

+3

*-Gontinued

Pereentage
of error

TÂP,IE 4

EIìROR F.ATING IN ÏIoftEilioRIi ASS IGl\iii,'Ti{TS ; PRoBLE],ÍS

20
L0
17
75
37
39
39
5t
34
3z
35
6+

Page

Page Percenüage
of emor

22
39
T9
1L
22
27
)a
5B
2!
24
35
56
69
BL
6L
3+
77
'1flJ/

1q
25
33

4

o
7
Õ

9
10
l_1
T2
13
L4
T5
L6
17
l-B
lq
20
2L

x
2
3

24
+9
24
27
1l_
25
5B
87
16
94

42
47
59
5o

34
43
92

11
22

L
3
4
5
6
7
B

l_1
J-2
L4

l-
2
3
4

I
2
3

2
3

Question

4
7I

L4
L6
L7
L9
23.
23
24
25
26

Percentage
of errbrQue s tion Qu-e stion
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TABIE 4 --_qAgliilgcd.

Percentage
of e:rror

i.B
36
24
4B

+2
l1
)J-

^"t¿-L

3B
36
L9
54
5o
56

39
47
63
57
B5
57
65
,e
66
60
BO
B9

57
5B
49
6+
6+

2L
37
32
2A
37
It
J1
4+
55

t1+
5
6
7
B
o

10
L1
L2
r1
T+
lF

L6
17
r8
ag
20
23_
22
23
24
25

I
2
3
A

I
2
3
/1

6
7
oU

1
2
3
4

13
L6
z4
2L
22
+o
26
)L
2A

58
73-
37
56
<e
?r7

JJ
56
35
35
53
5a

48
+L
54
DA

Tb
29
2L
39
13
42
5e
o¿
q'!
8B
68
79

10
24
10

4
,

7
B

9
x0
11
l2
14
r6
Lo
1r7&l
l-B
L9
20
2a
22
)2
24
2q

5
6
7
B

I
l_0
l-1
l2
13
L+
t5
L6
17
1B
L9
20

1
2
3

L+8

a7+

Pss e

L35

1,42

Question Percentage
of error

Questlon

255
148



Page

2q

266

30-50/' errori
Nioderate

Pag

t0
4+
9B

124

M^B

TABï,8 4 -*Continued

12A

Percentage
of error

17
o¿
49
75

76% pJ.us errori
Extrene

26
cn
24
40
57

TABLE 5

SU]iIüRY OlT SRROR P.AITI{G IjÙ;i ]JO¡.,[II'¡.iORIç ASSIG}T],fi]i.ITc
QUtrSTrONS

67
5B
73
56
7o
5B
55
53
,5
b¿
56
5B
60
52
5B

L0
11
I+
1B
3o
39
40
4L
+3
45
46
47
24

o(J

13

L6L
¿¿o

4A
33
3z
34
33
33
3o
42
3c
36
+o
47
45
45
45

a+

26

6
7
o

T2
'rfJ.J
76
1g
20
2L
22
23

Question Perc enta ge
of error Qu.e s ti

5

1
2
3
4
É

276

)a¿"

I
2
3
+
5

¿
3
A

7
B.
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45

! --Continued

30*5ofrcxrori
.il,4oderate

76"/" pJ.us error;
Extreme

RatePage

129

)1 L

226

266

¿')

28
29
3z
33
35
36
37
42
4+
49
5o
L7
1B
L9
25

7
11
L6
1B
ag
20
23-
22
24
25
3o
35
JO
3B
40
42
44
46
+B
49
5o
5t

37
+t
36
36
36
33
33
42
3o
40
+O
4B
36
45
l1
35
35
4L
40
4B
33
33
3o
47
47
47
45
3r
5a
33
47
47
+7
36
3o
36
5o
+B
4L

266

276
293

17
2a
)1
33
37
43
45
47
a5
19
L9
2L
2l
11
2L
z6
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TABLE , --Çqntlnue_d

3O*5aß error i
trToderate

5L-7Jfi errorg
Hieh

76% plus errorg
Extreme

Page No. Rate Page i\ o. Rate Page I{o, Rate

266

276

293

,2
53
5+

B

L6
2A
22
24
13
14
L9
L6
L7
10&/
23
24
25

47
+o
4L
40
3B
40
45
5o
3o
37
4L
37
39
39
34
J¿
35

TABSJB 6

SU-1'[i[ARY 0F ERROR RAT]IIG II\T HOlfilï1¡',¡0RK itSSIGNt{EÌ{TSs
PROBLEiliS

3O-5O% errorg
I[odera te

Page

76/, pJas error
lixtreme

Rate

t1
45

49
42
47
5o

B7
9+a)
B1

11
14

3
L7

11

5'
65

58
,e
58
56

o

3
11
t5

11
+5
65

3
1
2
.Ã
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TÅBIE 6 --Continued

3A-5OF, error;
l{oderate

,L'7Jf' erroxç
Hlsh

76% plus errorg
Extreme

Pa.ge No' Rate Page No, Rate Page l{o" Rate

55

65

8+
1?6

L42

i.4B

L74
2't q

255

266

276
294

i"
2
5

L4
T9
2L

3
9

1b
79
20
22
23
a,

q

6
L2
L+

/l

7I
l_1
L3
L+
L,

3
2
3
5
6
7
2
4
2
3
4
7

3+
+3
39
35
3+
37
1aJJ
40
37
37
3l-
35
35
5o
+B
4L
39
+2
42
3B
36
5o
33
39
47
49
37
3z
37
37
4+
36
+8
37
3o
+9
40

I

65

L35

L42

148

L74

2L5
255

266
276

)oa

1:-6

l+tlirlw
lrBl>t
I ;Á-|.,lz

a5
L6
rg

u

l-0
T2
L6
L7
tg
20
2L
22
z3
I
2
4
5
R

5
6
+
l_

3
5
B

69
6L
5B
7L
56
)¿
56
53
5+
5e
o¿
6B
É1

54
56
63
57
,7
AÊ

5e
66
60
57
,B
6+
6+
55
58
6+
57
57
6z
75
,7

6'
L42

148

266

20
17
rÂ¿v

20
1B
2+
25

5

77
9Lôô
ÕÕ
r7Õ

B5
BO
B9
9+
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Rqedaþi1å!¡.*fndex bL the lorge Formula"-

Å further analysls of the text was made by

computing its read.ability index aceord.ing to the

lorge formula. l-B The procedure suggestecL is to
choose samples throughout the book and analyze themo

Tt is advisalcle to sample from 5/, to IOfi of the book

in this manner" å sample nust start with the hegin-

ing of a sentence and. stop at the end. of a sentence"

Use the Dale list of 769 easy words to cross out Ín
the sample every word on the Dale l_ist, rega.rdless

of its meaning" The eou.nt is of the number of differ-
ent hard. words¡ so that each hai:d word is counted

only onee, A cony of the Dale list is contained. in
the appendixe pages 100 to 104-"

The actual proeedure followed in this ease

lllas to sample fifty*one pages out of the textts 2gz

.oages of reading mattere thus netting a IT.46%

sanopling, Ålso it was found more'aeeu_rate to v,.¡rite

out the words on eaeh page of the text not appearing

on the Dale Listr âfld then eount this nuaber, Tn

this vüay the danger of counting the same word several

times was elirninated.

lBl,o"g", rrThe T..,orge Formul-a
Grade Placement of Reading ilTaterials e

CQllege Recordu Vo1" XIV? p.404o

for EstimatingIt Teachers
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TABI,E 7

ruSUITS OF TEXT A}iAI,YSIS BY I,OP.GE FOP,J\,]IiLA

Page Rea.dability
fndex

Page Rea,dability
Tndex

2
+
6
B

L2
J-4
¿o
20
22
28
30
7,2

3+
36
38
+o
42
46
4B
5o
52
2O
5B
6a
6z

6"zBoT
1"3+3+
7 "+52+6,5873
6^cTTo
6,7L68
6 "L6576.zg3:
6 " 5055
6.65L5
6 " 524r
6 " 5o9t
6 

" 
oLgB

6"oo35
6"g79o
6 "89526.3+3+
7 "379+
6 ,3+34
6"3054
7,Orgg
v "64396"868+
6" 5503
5 "7 594

6B
7B
BB
96

La6
tL5
tz6
136
L+6
t56
L66
L76
lB+
Lg4
20+
2L2
222
zzB
232
238
248
258
a/Ct¿oo
274
zB+
290

6"Tg3T
6.Bt+T
6"++Bo
5,2324
5 "77396.2318
,"7570
6"8256
6 "zr4z
6 "7ggló" 6913
7,1oBB
7" 01Bo
5,+826
5"3955
6"3456
6.0586
B"+TBa
6.+t56
7 "6t33-
7 "30286.5995
6" oooo
7,1638
6"zgo9
6"zo+g

Total 33e.27tO

Average 6,1trl

The method employed in treating the infor*
mation vrras 3
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Basie Data

I, The nu-¡nber of words in the sample"
2" the number of sei:tences in the sample,
3o The number of preirositional phrases in the

s anple "4o The nurrber of hard r¡¡ords in the sa.mple.

Co¡rputation

Item 6, average sentence lengtha divide I by 2

rtem B, ?ittä"åÏ'å*åollti13""r. phrasesa dirride
3 by I and multiply by 1J.01

Iten p, ratio of ha.rd_ wordsa divide 4 by 1 and
multiply by 10"73

Constant (C) L"6l'26
Readability Indexe Ädd 6e Be 9s and C

Page L56 of the text lulq_deruI_gþe!0i_E_tr,f is
taken as typÍcal, IÌere the sa.mpllng begi-ns at line
twoe rrltt s specif ic gravity is about" ",, n "rie and.

eontinues to the very last l-1ne of tþe pagec trThls

proeess is known as destructive distill_ation"rt fn
sampling any pâge, explanatory sentences referring
to illustrations were also eounted" In this ease the

two sentenees under Fig" L5*7 lTere also included. in
the count,

This sample netted íou.r hu.ndred and four

words on the page, tvrenty-nine sentencese f ifty*
three prpositional phrases, ano. one hundred and

seventeen hard vuords" The eomputation then yiel_ded.e

ITumber of lvorcls divided by number
of sentences tirnes,07
Number of prepositional phrases
divided by number of words ti¡nes

3-"L682

13" 01 1,4245
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Number of hard words in the sample
divided by number of words times LO"73 ?,5938Consþant f .94
ïieldüng a Readability Index of 6"7991

This meê.ns that the material_ on this page has

a readability of about Grade Vff l_eveJ, A complete

sumrnary of the texb sampling is given in Table f u

page 49'

Eea@þ].IitLJLCleë_þLgIeÞçL lrq,-
As a check, the Fl-esch 19 for*,rl-a w¿s used to

measure the readability of several- samples from the

texf"

T¿IBLE I
CHEi\tISTRY TEXT READTTBILITY llWlEX

BY l¡LESCH F'Oh},UtA

Text page Index

2 o o o ô o o o e o ø 2.1+5
LZ o 6 o e ø o ø @ e ø 2.1+O
226øooce€6øo2.82
32 @ o ø ø ø o ø o o ø 3"32
Lþ2 ø ø ø ø o ô o o o o 3139
5? ø ê o o ø ø ø ø o o 2"A3
6Z E e o o ø o @ @ o e z"l..h,
7O @ ø o ø ø ø ø e € o 2.35
78 q o e o o o e 6 @ o 2"87
96 @ ø @ ø é o ø @ o o 2"46

106 o o o o @ ô o o @ ô 2rt+7
IL5 @ o @ @ e o ø o ø o 3'3Iy
126 ø o ø ø @ o @ o ø ø 2.80

fgRlrdol-ph !'1esch, The AL--t*.9å 8laiq -Eelk,Harper and brothers, Ner,u Yoill, Illi9,---
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T¡:IBLE I --Co¡rLini,red

Text page Index

136øø@oøao@@63"01
Iln6 @ o o o e o 6 o ø 6 2"79
U6 @ o o o e o @ o o € 3"58
L66 € o ø ø o o € o @ @ 3133
f76 a o o e ø o @ q ø o 3.97
184. eøo o o 6 @ o o ø ø 3,58
l9l+ @ o ø o o a ø ø ø e 2"7t+

Total- 'frW
Average 2,89

Grade level: Vf, almost VII

In applying the Fl_esch formulae only twenty

pages fron the text were used, but as the resul_ts

from these corresponded quite closely to the results
obtained by the Lorge formul_a, it was not deemed

necessary to carry the calculations to any greater

length" The results are tåbul-ated in Tablè I and

give a readability ab a Grade VIf level,
F u rt h eq 

" .E¡:gm_i fr a.Þ-i o-n _ elq _R eg clùfg D i !f i g-qlr_y . -
Accordlng to the preceding formul_a.e, the read-

abílity of the texb is v,¡el} within the range of even

the poorest Grade XI student" However, i_t must be

borne in mind tha.t rn¡hat is rea.dabl_e to the stud.ent is
not of necessity understandabl-e by him" rn connection

r,r¡ith reading levels of textbooks i_n chemistr¡r,
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Dr. G.ivi,lt{lallinson 2CI h".t some pertinent f i-ndings.

fn his investigatir:ns of scj-ence textbooks

he found that the reading level s of many textbooks

vrere too far advaneed for stud-ents for whon they

1/vere written" In his particuJ-ar inrrestigation into

chemist::¡r textbooks he found that marn¡ students were

beloinr average 1n readi-rrg abilityg hencee for any

partic;u.lar grade levele the reading difficulty of the

textbook shouid be beLow that of the grade in order

to be suitable for these students"

Data eolleeted- also indicated that the levels

of reading difficulty of the passages q¡ithin the

separate textbooks vary greatly" In a.ny te:;tbooke

some passages are not lÍkely to cause difficu-lty for
any of the students for whom the¡' are designede but

other pâssa.ges are likely to cause difficlrlty for
all students for whoru they are designed. It is there-

fore clear that the average reading difficulty score

f or a textbooh may be somev¡hat mlì.sleadíng" Some text-
books that have mâny extremel-y difficult passêges

ilray be balanced- by soxne very easy ones" trft see!ßs

reasonable to state from the conelusions alreadS'

2oG. G, ftiallinson, H. E" sturme
L
L

L.M"Mallinsonu
r TTiEh-School

ournal of Chem
ÊCø 9 pp ,6zj^63I.

cal Ed-uca ionert VoL, 29 s
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listed that the differences founcl- make level- of read*

ing diffieulty a valid crj-terion for use in the

selection of a textbook"rr 2A

Even und-er the exacting scrutin;r of Dr,

iúiallinsons s criticis¡n the most diff icr-r-lt page êxâIri-

ined in the Grade XI Cheruistry texte Page 228 ( see

Table 7 c Ð"49 ) shov¡s a reading dif f ieulty of no noT'e

than Grade VTTI cornpleted, By all criteria,, the

reading diffieulty of the text 1s well vuithin the

abiJ-ity of Grade Xf level*

Ê p_q! :c hes-h_*EveJ_u a.l¿ari *o_l Te r(l 
" 
-

As a further check of the snitability of the

present text, it vuas subjected to a spot-eheck eval-

u-atíon as d.evised by Louis Vogel" 22 Tfri* seale is

in.tended as a guide for evalua,ting scienee textbooks

at high sehool Levele and ra-tes a textbook under the

headings: Qua,lifications of authore Organizatione

Contente Presentation of MaterÍale å.ecuracy, Read-

abilitye Adaptability, Teaching aidse Illustrationse

åppeara-nceø The highest possible seore for a textbooh

is 3,0O points" M received a score of

88 points on thís eheck test,

2iru,
/r'-*-'Loul-s

'o, oJJ"
F, VogeJ-e

SøSc
Ieac oø 2, rch



CHtiPTEB IV

F.ESUITS AND F]T]DINGS

ltuith the eompl.etion of all tests and êxâü-

inations, the resu.Lts T\rere cornpiled into one table

foy further evaluation, Tabl-e 9s pages 16 to ,8.
Eaeh of the six different abilities neasured was

eoruelated vuith the resu.l-ts the pupil obtained from

his June Departnent of Edurcation exanrlnation. ïn
this iqa¡ry assu,ming other fa.etors constante it vsÖu-lti

be inclfcated to urhat extent each abilÍty affected

the studentts a,chievement in his Grade XI Chemistry"

The method used follov¡ed the Pearson product*

moment plan for uJlgrouped pairs of da-ta as illustrated.
on page s L64 to L66E Statisl¿cÊ_Í_Ar__leêgheËË.e Tiegs

and Cra-v¡ford,23 oetalls of the siethod used in finding
ihe correla-tion between I"Q, and June resu-lts are

deseribed heree a&d- are su:nmarized in Table 10e pages

59 to ó3, The eoefficient eorrela-tions for the other

abilities are summarj"zed- on later pages, As our main

objeetive was the deternrination of the coruelation

r?.--Tiegs a.nd Crawfords Ste!¿SlLeS_ J-Aq
Ieacheqse Houghton Mifflin
IVIas sachusetts ¡ 193O,

72

Çoø e Ca.mbrid-ge,
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eoeff ieiente it røes not neeessary to find the stand,arcì

deviations of the X and Y variabfes as such. ålsc,
since a Burr"oughs adding maehine and a l',,lunroe car-cur--

ator rüere usede it was not found necessary to reduce

the scores by subtractinge as is often done"

TABTE g

TEST RESLTITS OF GRADE X] PUPTIS TN FI]N FI,O}ü COTTEGIåTE

Pereenta
June
finel

Name 1
Adarns ¡l.tresley(R)
"{11eneKen(F-)åriko, Elizabeth
å.rikorVrial-ter(R)
Ash, é,rlene
ê,shuRobert
ÅtkinsonrFaye
Ballye Shirley
Ballard. eYvoi:ne
BarkerrZona

@ø

Bucher¡Dennis(R
ChigoLr lrene
Chorleye Eob
CLa.y uDorothy
Cole uDonald
C ow ie e Carole
CyrrDemis(R)
Davis onu Eunice
Dowhane El-s ie
Du.ncaneNorma
Einarsone Ph13-
Fos tey'rRon(R)
Fra s ere Delores
Freche tte, Denis
3'rie, lawrence
Fr¡'sl' 3 Ka thleen
GabourysDenÍ-se
Gì-raeFrank
Grante Joan

ll4
rtz
110
loL
t09
Lo3
101
101
113
101
108
106
ro4

99
102
Lo5
705
l-01
101
103

oo
CI3

7
o

6
6

@

I
€I
3

9a
65
B5

5a
55
80
(\Fo)
BO
75
7t
97
4O
6t
J\,)
B5
8o
45
9a
9t
4A
4Ð
7a
6'
e5
9a
5'
e5
>v

77
4L
94
4{-0
Õ¡o+
65

72
65
87
/ ('l
oo
65
72
JÕ
)o
46
-!.t
9)
o-1
49
17
l_3
35
4L
QT

oJ

70
77

7â
é,7/(\
OO

54
a@

a2
4V
53
)2
54
7o
75

3

@o

7L
77
66
ø@

B5
ø@

66
75
57
@@

64
69
57
o7
@@

1,2
AN

B5
6+
oo
Õ¿
r)^

63
5o

4¿-

42
âô
lÕ

57nL

38
69
5B
r'l a
ÕY

)¿
6a
qq

5e
+L
)4
,7O

67
28
63
38
26
Ðb
27
¿a
76

o@

oø
57
00

o¿
+¿
,3
80
a?
/C\
rJ0

@ê

9L
o6

6+
oLt
Bo

75
6o
35
6o
9o
25
25
*1
OU
65
85
5t
6a
B5
45
35
5a
OU

ã1
OU
20
40
75
B5
7A't6
65
7o
97

YO
L7
a7
93
L1
av

åbst"
Home*
work
Index
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TABTE 9 --Ggúånrleü

Pei:centages

iilame

Greenberg I Ka.y
Guns tone Joan
Hagae Orv¡el I
ilalasz e Sterre
llartmanu Sheila
HaydenrGe::ry
I{ogg, Joseirhine
äusz ti ePaul
Ibbott e i3arcy
Katchere Lorna,
Keddie s ftlari]-:¡n
Lahonen, leonard
Las teRoy
Logane ShirJ-ey
lovecky, Joe
lowe u$eorge(R)
itlcDougaÏ-l- e IJarJ-
Mcfntosh, Fred
MeIsaae, Gerald
l,{cl,[urrays Å11an
LrlcSheff xey rBrí
li,lie a.rns e åticì re;'
Ilearns e f rene
T,íiddaghei.,[ar jorÍ
Ètlilton, BlLL
Ifonis, ilfona
ir{ote s Larry(R)
l,{urraye Jiu(F)
lrÏervton, Betty
I'liei-s onu i{aren
I'lf silete Betty
Norlandere"åndy
Pankelv, Lir 3-1*tt
Pers s on? VastÍ(R
Proirope Nadia
F.oss, Joan
RossÍngtonrü'ar
Sehwandte Joyee
Shoekey, lorne(R
ShoreuEleanor(R
Smithr,ålvin

i10
L?-2
303

94
106
1l_5
i"04
llq
10L
103
09
09
09
o5
c6
L1
o4
L2
03
OB
17
ol
o3
o1
10

o
a5
o7
ôq
o0
o5
^r7qq

01
o6
10
2L
a5
OB
o6

B7
BL
@o

?3
76
8?
7o
90

68
76
75
oo
77
68
n'ì

B,l
oo
73
72
52
43
Q1
67
@è
61
5a
46
,td
7L
45
bs
,2
46
6B
@a

o0
oö
22
69
B+
2Ð
ø@

B7
nn

6+
6+

q'ì

9+
38
5B
7o
63
B2
5B
?9
E6
Õ+
nn

À2
()+
vo

6
68
49
46
49
Ro
49
o&
1,q

6a
6a
46
58
-.i-,)

5B
77
9?_
6o
L\)

94
54,72

2+
75
52
97

30
ory

65
L5
an
2vrq
oo
7t
30
,5
ts!h

85
aÉ
,7É

".., h1

?(
35
75
h(ì

B5
"7ô

6A
5a
ryq
A^
65
?(
öi

rleì
)r
15
75
35
0,
6t
35
80
OU
B5

Bo
97
B5
1ï
85
BO
o2
on
a2
85
6a(\/ö2
Ð)
7A
90
e5
?ô
80
(n
{n
8r
6a
e€
75
6o
75tt^
ÕU
r']^

85
7a
B5
el
J}
65
t4( I

e5
55
55
6o
f)¡
ÕU

os
6B
75
/ ('t
oo
BO
B3
7B
6@

75
69
€('t
2a
7"t
B5
OU

Sô
6+
77
C)r.JJ.

øø
o@

v5
6ç
77
78
57
e0
B1
66
Õ¿
64
@ø

ø6

ðe

iìñå

finaL
1O(1

68
79
,1 7t-

-T.8

6+
67
90ôrì
C}Õ

3q
63
57
?q
7a
87
Bo
5t
54
77
57
3+
9a
?l
?-5
39
75
oÁ
67
5"¡

63
48
5r)
q1

3+
53
ôn

aìioJ
8+
29
+5
3B
BB

*,bs t,
Rsng"

äoine*
work
Index

o
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ÎABLE 9 --C_qqt LnUe.d

9_A r r e Lp. t i an__þe.lu.9e.¡r J"_Q-_êFé_ Ju¡le:Eðaq1slallsaå 
" 
*

fn the first colurnn of Table l0e page 59s ars

giver: the naaes of the pupiJ.se and from this we get Ne

the number of eases involved, The seeond colunih, (X) 
s

gives the f"8, value for each of these pupilse and the

sun of thÍs colu-rnn (EX) is then foundo The third
col-umn, (Y) ¡ denotes the June mark in Chemistry fron

Departnent of Education exa.minatj-ons for each of the

pupilse whi]e the su¡n of this column is (tY), The

f ourt-h col-ur¡n, (ru), gives the products of column
(Xl and of colurnn (Y) e and the sum of thÍs eoirrm.n

1s (EXy)" The fifth eolumn gives the squares of the

Name r" Qo

Percentages

Pre-
tes t L[atk

åbs t"
Rsng,

Read
ing

Home-
v¡ork
Index

June
f ina]-
L953

S or1i, ,Sylvia(R)
S orens onu Doug (R)
Sou-thernrllark
Southerne 0akley
Speneere Naney
Strand uDelores
S tri jacke Vatr-
Thomps one BettXr
Turchtte eRuby
T[intertonr lúavls

/* t(R) signifi

106
111
114
110
1l_1
109
116
111

96
103

s r

;:<t
57
68
7,
6B
6z
49

epeat

85
9o
@ø

B5
B5
99
75
2Z6'
8o

¿

BO
65

6'
80
99
85
qq
6a
4A

58
86
@6

35
7,
77
93
93
5+
3z

::
79
55
78
67ô*o¿
63_
67

54
70
37
7L
54
79
79
93
2!
73
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(X) coLwnn Ð,nd the sixth colu¡:n gives the squa.T"es of

the (Y) eolutnn" The formu--l-a for find-ing (r)¡ the

coefficient of correlatione is the såme íor all the

abilities measu-red."

(EXL€åI
N

EY2

tr'or the coefficiu.nt between the T,Q" and the

June r¿arkse trrrr v¡orks out toe

499L74
(8539) (4ó33)

ö0

302769 W:¡)2
BO

"47

TABLE ].Ð

C0EFFICIEIIT 0¡- C0F-REl",\TI0l'l BETTIEEN I, Qu AND .I[II$E I{ARKS

24
E}TY

o'r ¿2"'t o
tt& | 

-e/'

FupÍJ. f" Q.(x)
June
(Y)

Produets
(xv)

Squares
(x2 )

Squares
(Y2)

S,dams 31T"
¿11 ene Ke
ÅrikoeE"
ArikoeVf"
Ashe "lI"
åsheR"
åtkins orreFu

'ì'¡ 6
Lt2
L10
101
109
ICI3tol

OJ
5o
35
l4
42
.lO
JO
57

7z+5
56oo
38 5o
5+5+
4578
39t+
57 57

3-3225
L2544
12100
10201
¿¿ÕÕ¿
aC)6og
io203

3969
25ao
L225
29L6
7764
L44+
3249

24=. ", -/^ -//
é_Q.l_Q" pp.¿C+-IOO"
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T"ABLE LO --Continu-ed

Pupil

7676
4294
6969
626+
943+
5+oB
5940
60:-B
6j"95
43a5
2525
7Ð70
6goL
2772
6+Bg
d_2a&
2496
7722
28Bg
z+tB
B+36
567L
7+Ba
9ó38
743-6
t6gz
6784
7705
9360

LO+72
343+
6+89
62L3
J¿O.¡"
7i,3t
\J t <Þì

8480
6q6(1

56L6
B6z+
58zt-
3672

1020L
L2769
I 0201
Lt664
!L236
-aõ^/¿uo¿o

gB01
10404
1-t ô24
LLAz5
l_0201
30201
LO6a9
98oI

1oóog
L2769

g2L6
1"368P
LL4+9

B6+9
L232L
LL449
LZLAA
l+BB+
Lo6Ð9
B8¡e

]",t236
j.322-5
108i.6
r4r-6r_
10203
Lo609
LlBBL
rrSBi
¿ LÕO¿
r.r"o2t
LT?-36
x 22,)'l
1oBl"6
L25++
1oó09
ll_oo+

Squares
(Y2)

5776
L444
47 /oL

3364
2q-2"r
27A4
3600
3+Br
348r.
¿oo¿

o¿)
49ao
++Bg

78+
3969
T4M

676
4356
729
676

5776
zBog
+62+
6z+t
5t8+
3z+

+o96
++89
Broo
ryryÅ /1

J.¿2Þ
3969
32+9
841

49A0
7569
6+oo
25AO
29L6
(q2q
32+9
LL56

Bailye S'
Bal-larde Y.
Barker, Z,
Buchere D.
Chigole I"
Chorleye Bo
Clays Do
Coles Du
Cowiee C,
Cyrs D"
Davison, E,
Dowhane E'
Duneane No
Elnarsone Po
Fostere R,
Fraser, D.
Frechettê ¡ Dn
Frice Ln
Fryere K"
Ga-bourye D*
Girae Fn
Grante J,
Greenberg n K"
Gu.ns tone J"
Hagae 0*
Halasz e S"
Hartmane S,
Ha,yden, Go
Hogge J,
Hriszti, Po
Ibbotte B"
Katcheru l"
Keddie e lil'
Lahonenr L"
Laste R.
Logan, S.
Loveekyr J,
lo'we, Gn

ivlcDougaJ-le II,
IúcTntoshe F"
l\'lcTsaaca G"
lvTeiüurre-yr Å.

101
i-13
l_01
108
Lo6
i04

qq
1Ð2
LUJ
105
101"
10L
103

99
103
1i ?

yo
117
107
93

j-11
LO7
110
L2?-
1C)q

94-
106
a$
l_04
TLg
101'103

a09
LA9
109
Lo5
Lo6
1Ll"
104
1ÞR
1ôl
108

76
38
69
5B
8g
52
0a
,e
5e
4-L
25
7Ð
67
28
oJ
3B
¿o
66
2?
26
76
53
68
79
72
18
6q
6',/
9aôôoo
34
63
57)a
70
B7
8o
5o
54
77
57
34

So,u.are s

(v3 )
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TAELE 10 --CguLipUpjl

Pupil TAJø *{e
(x)

June
(Y)

Prod-uc t s
(XY)

Squa-re s

(x2 )
Squares

(Y2)

jrilcShef f rey, B
írÍe a-rns e -å,
Ivlearns e ï,
Dtid d,aghe iirl,
l!.iil tone Bu
Iifonis 2Ïli.
ii,[ote e l*
Àllurraye J"
Itlewtone B,
N iels oire K,
N j-sbet eB,
Norla¡dete Ào
Pank-ewe L,
Fers sorte Vø
Fr-okopeN,
Boss 9 J,
Fos singtone C,
Schwa,ndte J,
Shoekeye l"
Shore e E"
Smithe "å,
Sor-1-ie So
S or ens otr e l),
S outherne l',{,
Southerir.e 0,
Spencer, N"
Strand eD*
Strijacke V.
Thom;os onu B"
Turcotte eR,
tdint ertone iúi*

LL7
ß t )')
t(,1
103
110
lto
rc5
ra7
lnq
100
1Aq
r(]7

L0:"
-!-u(f,
310
_!-¿)=
t r J,ì

¿UC)
t (rrì
llo
I.UO
1't?

i-14
i10
r_11
L09
llb
1i?

96
'r 

^f¿.JJ

9o
2l
.-)
fcrJ7
nî-t)
9O
/no/
41

OJ
40

qT

34
53
B9ô-oJ
ö4
2A
LÉ
38
a) a)()(]

5+
7o
37
ry1

2+
17a

17a

o?
/E
na

L0550
241 4- -/
257 5
ô¡/¡
ö ¿?\)

3.o560
!vJ)
5457
6867
40Ð0
/a) al ^),Jou
97 -17
JJOO
5353
943+
01 ?.n

LtL64-
JU+2
486a
4028

LV¿00
572+,7"1Îñ

+¿.J-O

78L0
5994
8611
9L6+

r"o5o9
ztL6
7*A

L3689
'T 1(]2q
îö6oó
1020.L
L?-LOO
12100
LLo25
L3-449
rr8Bl
10000
3-lO25
tL449

gB0l_
aa207
LLz36
321_00
74-{:4L
11û2q
LL664
Ll-236
t j+ra
LL236
'¡ 2\27
1 )AAÁ
t"2to0
'r r?1?
l-r.883
J^3+56
L2.769

Y ¿LA
3C'609

Btoo
?t- -e

O¿7
t 4>t
)ø¿ 7q216
4489
26@3
3969
l-6()0
J¿JO
ô nô-(\ .)ft I

L-t-20
2Bog
ça2't
6,EBg
j Õq6
B4i

/lr.t')

3-44L
7744
ca't A
/4 Cl^^7 /vw
l.369
<ñL1
/9ll^t

^)L,i
tô ¿+:
I o+g

/1 Å1
r'7>q

Bo
/T'r)

o2Jy
,'S-tt \\Lr¿\ t

4633
ÉY)

1J-\rç¡ I '/¿L' / /¿t ,

(Elf )
?\42A9
(tx¿)

3OZV6,9

Ev*)
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Q$hqr Corre&ìt-ia,n__c_p€Íll_iq ient s, -
The correlation betr¡reen the l{athematics

Test and ihe ChemÍstry June finals gives a value ofc

353073
( 57 6q) Ø5?r),

7B

r

331116 -

,3+

correlation between

the Chemistry Ju-ne

the åbstraet Reason-

f inal mark r¡rorks out

r
z}4o4o ßW

rC)
ø -l.O

"53

The eorrel_ation betv¿een the Reading Test and

the June final Che¡nistry mark has a value ofs

29ao57 wÐr#ru

=

The

ing Test ancl

to;

(475+L2
78



and the

63

The eorrelation betv';een the l-omel"rork Index

Chemistr¡z June final mark is:

= '60
The eorreJ.ation betr¡.reen the prete-ct resurts

and the June Chemistry marks works out tos

2+723a ry

252oo5 @w

" 51"

r

r

The_rrt'r test of signif icance"*

The reliability of the correration coeffic-
ient was tested as a fu-rther neans of determination
of its signlfieanee, tfn experimental and research
tvork the deterniination of whether an observed differ-
e1Lce is of su-ch na.gnitucle that it cannot be attrib-
uted to chance factors or sampling variations is
of ten ou.r major interest"u 25

The test of s igniíicance 1n this case as slrmes

iat ist
Students in Ps ol-osv a uca t

ZSaLLun L" Edward.s, ^'t

and Co.eInc, IVerry yorkr--L)+6, p "I72"
" Rineha.rd
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that the true correlation is zeyo. If ihe obtained

corre]ation is large it rra¡' then be inferred that

the correl-ation is due to faetors other than chaneee

or that the correl-ation is signifieant"
The direct_çompqla'Lion of t,-

The hypothesis rqhich vre are probably most

interested in testinge once I¡Je har/e obtained a given

value of re is the hypothesis tha.t the trure r equals

zeroø ff we set up this hyoothesis for testing,

assuming that our samplç value is the result of

sampl-lng variation or chance, then the fornula for t
is

@--)
where r equals the obser'¿ed sanipJ-e value of the

correlation coeffieiente âfrd N is the number of pairs

of observatíons in the sample, 26

Once we have calcu-lated t fron the formu-lae

rve enter â table of values r,vith degrees of freedom

equal to the number of pÐirs of observations mj-nus

two, to d-etermj-ne r,vhether the obtained value is sig-

nifiea,nt at the five or one per cent l-evel"

Using this formula, the values of t obtained

f oy the abilities tested are given belo'w. The portion

of the table used in the valuations is shov,rn in Table

26-. . -I 010., p"187"
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lle page 66.

For f.Q,: cheniistry correlation, t is 4"79

Table value of' t íor this degree of freedom, L"gg+

to 2,6+8,

!'or I{athematics Te-cte cheälistry corret ationr
t is 5"+B; Table val-ue of t for this degree of freed.o¡n

is L"99+ to 2"/o+8,

I¡or Readingt chenistry correlatione t is

2,6+8; Table value of t for this degree of freedom,

L.994 to 2"6+8"

For .Alostract Reasoning: chemistry coi'rel-atione

t is L"76A7; Taìrle value of t for this degree of

freedomE I"994 to 2,6+8"

For Homervorh Tndexs chernist::y eorrelation,
t is 5,72'r Table '¿alue of t for this degree of freedone

2" C00 to 2,roBB,

For Pretests ehernistry eor.r"e1a.tion, t is

4,3529 Table value of t for thls degree of freedom,

2"005 to 2"678,

Tht-is all- our correlatlon coefficients shor¡'¿ a

significant deviation from zero exeelrt the one on

-Abstract Reasoningu fn this latter case the coeff*

icient is so lov¡ thet there is a"mple evidence to

aecept the inplicaticn of the null hypothesis, that

there is zero rel-ationshi;o betrryeen abstract reasoning
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and resuLfts in cheiaistry as obtaineci und.er our present

exanination system, and in this stucly.

TAiltE 11

V¿ILTJE OF I @ 5F, e 1ø IEllÈTS O-- SICII\IIFICAI,ICE

Degree of Freedo¡n

5o
55
6o
65
7o
BO

L%

2,678
1øOOO
2,660
2"553
2"6+8
2" 638

2" OOB
2"OO5
2" 000
tr,ggg
a"gg+
I OOat¿@ / -/v

)17-'_Iþid, p" 330.
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TNT]trRPRET-{ITI O}.I ATI.D C OI'] C ],US IO}I

Tnierpretetion of thre ::esults ls not as

simple a matter as exaninlng correleation eoeff-

icients and arbitrarily stating that sueh an .abil 
ity

is necessarye while another one is not essential in
the learning of c]:emistry, In va,luating any factors

that l¡ear an achieve¡aent in chemistrye cofisicleration

also rnust be given to their relative significanee in

reLation to those other faetors which have not been

measuredu tonsequentlyr our interpretations t'uill- be

sonelqhat ini¡alidated due to the fact that irue a.re

assuning all other factors vuhich were not specific-

ally treated- j-n this stud.y as being constants, In

add.íticn it is acknorvledged tha.t the interpretation

of correlation coeff ieients r¡¡ithout adequate consid*

eration of the reliability of etrm the nieasures in-

volved ean resuit only in doubtfuL conclu.sions"

Consideration wil-l be given first to the

Z.n\)(



ir,lqthods 4pp1íed to Ed-ucatione summarizes intoe

Belolv "I5 or ,2Os finegligible or indiffereritrr
From "15 or ,2O to ,35 or "4O; "present but low'r
From "35 or "4o to ,5O or ,60, Itmarkedly presentt?
Above ,60 or ,Tos "highrt zB

6B

significance of the correlation coefÍic1ents, then

sone atten;ot v"il1 be made at interoreting these

f i-gures 
"

.{n enpirical cla,ssif ication of eorrelatÍon

coef f ieients as mad.e by I{"0"Rugg, in $laliSliçal

Sur,rmarizing the findings on this basis yields

the fo1lor¡¡ing informatlona

Correlation between I"Q" and Chemistryu ,47s
rrmarkedlS' present rr 

"

Correlation beti;veen i\tiathematlea.l Ability and

Chemistryr,S3s t¡markedly presentnu

Correlation between Feading ability and Chem-

istrye ,34r "present but l-olnJrr"

Correlation between Abstract F.easoning and

Chemistry, ,18 e ttnegligible or indif ferentt¡"

Correlation betwêen Home'lvork Index and Chem-

istrye ,60, trhighrtu

Correlation betvr¡een Pretest and Chenistry,

" 5Ls rrmarkedly presenttr,

Tn conjunction r,lith the e.bove it ma.y be noted

nOt'Tiugs and Crawford, 0p"JÅ!" p,163,
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that the only case in which the null hypothesis may

not be rejected from a consideratlon of the test of

signif icance is the åbstract Reasoning resu-lt, where

the correlation is negl-igible or ind.ifferent.

f,rrtelpreJe!åAE.-

At this stage of the work i',ie are reatiy to

attempt an interpreta.tion of the findings that ou.r

study has disclosed " This interpretation for the

nost part wiLl take the form of an analysis of the

sJ-gnificance of the eoeffieients between Chernistry

and I.Q, e matLiematÍcal ab1litye readlng ability,
abstract Teasoning, homework ind.exe and the pretestu

as well as some eval-uation of the present Grade Xf

chernistry textbook as revealed by the tests employ*

ed."

IuQ" and Chemistry"-

This correlation works out to "47 c a figure
that is interpreted a.s trnarhedly presentrr. From this
ule can believe that htgh intell-igenee has some effect
on achievement in chemistry, The exact extent of

this relationship could only be deterinlned by a study

more exhaustive than this treatiseo Holvevere ârÌ

examinaticn of individual cases from TabLe 9¡ pages

56 to 58, shows that, with some variations, the

highest ¡narks in che¡listrlz rl/ere obtained by those
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plrpils vlitLr the higher I.Qt s, This is not an exact

relationship, ho.uvevere e.s students t nork haì:its,

motlvatione initiative, etcne do affect a student¡s

standing also" This has been further emphasized. to

t?re au.thor who has fou-nd in an examination of

stu-clents¡ reeords or/er a period cf f ive years that

the student with the highest final- mark in chernistry

T/1as never tire one with the highest T.Q" in the class"

On the other ha,nd.e over the sâme five yeår periode

invo]ving 1p4 cases, the stuiLents roith the loi'vest

¡narks ïrere those with the l-otriest I.Qrs" The same

grolip of statisties showed that 6L"BoÁ of: the students

luith an I.Qn up to 110 received a pass mark in Ju.ne

chemistryr 53"6f' passed with an f.Q. up to 105¡ and

only 3},7fr passed having f.Q's' trF to 100. The low-

est f.Q" receiving a pass nark was 96g the highest

f ,Q, receiving a f ailure mark wa.s 115'

On the same topica PauJ. Brandlvein of Forest

Hil-ls I{igh Schooly Irlevu York, sayss rr31 careful exan-

ination of eolr.rses of stu-dy and methods of teaehing

rroi¡ù employed. inclicates that chemistry teachers think

the student 'oody of a given high sehool is coreposed

of individuals vrith I"Qss" of 110 or more, Obviously

thls is not soo Yet the course generally given is
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aimed at such stud.ents"rt 29

À high f,8. does seen to help a. student attain

a high mar:k in ehemistryr but it is not essential to
success in the su-bjeet" 0n the other handr ehemistry

does not seem to be a su.bject which a. student v¡ith

an f,Q, belo'*v 100 cân cope with suecessfully"

lvle thçEatic s _ e¡ld June= ihegiE-lry. -
The coefficient hei:e lvorks out to "53, rrmark-

edly presentrr. Since much of the vuork in chemistry

i-nvol-ves the use oí ¡nathematics, this finding is in

keeping vuith the original premise that students lvell

versed. in mathematles t¡ioulcl make good chemistry

students. This 1s further verified by the authors of

the lTumerical .åbility testc ilFor English and social

studies as well as for glenle and nathematies, the

lfurnerical .{bility test is among the best predictors"

Cne ean bu.t conjeeture that faeility in computation

and- reasoning with numbe:rs is in some l,vay lndicative

of ge4S;ral- learning aptitude, sinee the specifie

contributicn of numerical skill to English or social

s tu.d ies ca.n scarcely be appreciable" tr 30

?9Paul F" Brandv¡ein. Itsignposts T-u¡oa-rds the
Revisicn of High School Chemistrytte School- Sciengq
and. i'athematies " Vol" lIIf e+\pril L953"p" 313

3OB"ntruttrseashoree & ïiresman¡Qp. Ci-!, Þ, 38"
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$eadi4g and {une_f ín.alq.-

ï{ere the correlation is ,34c rrpresent bu-t

loiryrr" The evidence v¡ould seem to indicate that a higl:
d-egree of capability in reading is not essential for
mastery in ehemistry,

-ð,þst:ract_Reasoning a.4d Ju_ne finals.-
since it l''¡as assumed that chemistry involves

high levels of abstraction and theorLzing, it was

originall-y presumed. that a, high degree of ability in
abstract reasoning lvould be necessaïy as a prerequis*
ite of a good chernistry student, As the coefficient
in this ease works out to ,l8e rrnegligíble or inoiff*
erenttrr it vuoul-d seem that the original premise is
unfounded on fact, The a.ssumption that ability in
abstract reåsoning is neeessary j-n order to visuaLize
and und.erstand the theories and speeulations of Grade

XI ChemistrSr 1s probaÌcly untenable"

Homework fndex and Cåe¡listry"-

This cúeffieient works oui to ,60, nhighrr,

and is the highest index of all the tests" ft would

eppear then that the major factor in determining a

high standard in Grade Xï Chemistry, on the basis

of ach.ievement in examinati-onsy is the faithfur per*

formanee of assignments and tasks set in the subject
throughout the school year" su-ch an ettitude in alL
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pTobebility devel ops v*'ork habiis that are eonsis-

tent lvith good procedure in learning r and is certa.in-

1)'in direct cont¡:ast to that of the proponents of

cramming,

Elementafy Çen:Er:iþutory,Sclence. -
The Fretest llas conceived- as a ï'Jay of measur-

ing the amount of elementa.ry contributory science a

stuo.ent hrough.t lvith him into Grade XI at the begin-

ing of his chemistry course" Since the coeffieient
of relationship between this factor and his Ju.ne

mark in che¡ristr¡z works out to "572 
lrmarkedly pres-

entrrc it is assumerl that the student coming to Grade

Xf v;ith a good background and k-no,,¡rledge of chemistry

from hls previous grades is going to attain a satis-
factory standard at th.e higher level-. This emphasiz-

es the importance of a i:ronerly balanced. a.nd adequate

junior cou.rse leaðing to Cirade XI ehemj-strys for it
is in the lovuer gracies that a stu.dent i,vil-l- develop

propel' vuork habits and attitude towards the sub ject.

From the analysis of the elementary contr:ib-

utory science as given in the Âppendixu pages 84 to

9I, it was fou.nd th,at fron 25fl to 33.{'of the cheniistry

course for Gracte XI is a. repetition of materia'l cov-

ered in previou-s grades. Suckr an introdactory coLlrse

v¡oul-d seem adecìuate" ilhis conclu.s ic'n is f urther evid--
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enced by the fact that its beari-ng on ¿rchievement in
cheü'1st::y å.s cleterr¡ined írom the correl,ation coeffic-
ient is rrmarkedly Fresêrrtir"

The_ Fr e s_eryt_ -G-re¡lg jiI _Çþc¡{å!g:_-T.g¡S.. *

Ån a.nel-vsis cif the Grade ilI Chen:istr¡z textu

I'iodeln _CkJ¡1-s_tr"y, by Du'l1-, i3rooirs, and i,¡letcalve, is

given in Ch.apter lff, It is true that rrnot everrrtþfpg

in a textbook need. be taught; the text'l¡ooh is, r¡re

rnus t agree e a basic ref erenee - not a strait- jacke¿'r.3tr

Eowever, the textbook is the soui:ce from wh.ich most of

the stuclent¡s learning tri¡ill come" This is especially

tru.e in our present day mass education involving

overcrovuded clessroorns and aore inadequately trained

teaehers, The text is nost often th.e final reference

and authority for= both the teacher and the pupil, hence

it shouid be so constructed Ð.s to gi're the nost f or

a" ¡¡inimum of effort"
The construction of the present text seens

to meet the standards o:1 a good. textE a,rrd the read-

aÏ:íJ-ity index is t¡rell lvithin tl-re range of the student,

(see Table /e p.4-9), From an exantination of the

resulis in Tables 5 and 6 (pp" 44 to 47)t in urhich an

evaluatj-on 1s made of the difflcu-lty of end-of-chapter

JIÐqrr'l ]ì1 Êr-onÁi¡ra'i r, - fì-n n'i + ïr ?1 ?¿ uqg ¿ ð
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irJork assigrunents e there appears to be a ma jor prc-

portÍon- of qtr-estions that are -oeyorrC the capai:il-

ities of the average student to sol-ve, this is a

seriou.s crlticis¡¡ r¡;h.en it is recalled that th.e coe-

ff j-cient between homer'vork ancl chernistry achievernent

is "60. Such impossible assignments eould. r¡,rel-l lead.

to f rustrati-on and d,iscou.ragement" Tha.t sone of

this material is of a high degree of ctifficulty is
stated by the au.thors¡ 'rAs a guide in the selectÍon

of materiale th.e authors ha-¡e marked v¡ith a star

certain vrihofe chaptersl paragra.phs in other cha.pterse

ând certe.in questions and problems, These starred

sections are intended for superior students.'? 3Z

C_.ot1gl-gEjpn" -
tri\,iost students in our schools cannot l-earn

a vâst assortment of facts unrrelated to their present

11ves, eombined with a. p::ivate shorthand, a private

matirematics, hieh levels of abstraction, often sym-

bolic and highly theoretj-cal in naturee as v;eLl Ðs

the laborator¡r skills i,'uhich accompeny 'l earníng in

chemis try, 'r 33

Thet this stater,ent is partly true t"'ould

deem evj-i.ent f::onl the f ects disclosed" Chemlstry

32uot:-, Br ooks, itiie t c a lf e, 0p " C :r-* it-. Ð " i ii,
33Pau-1 F'" Brancluein¡ Op,C-i'L" p"313.
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shou.ld not be classifiec as a singlerrsubject'ts so

much as a series of abil-iiies coming u.ncr,€T. one titl-e.
That chercistry in Grade XI does present outstand.ing

diff icultles fo:: man)¡ students is evident from an

exanination of Irigures I and IT, pages 11 and- l-2s in
the latter of rryhich. the feílure retes in this sub jeet

for Flin Flon are given covering the past five yearsê

"'¡ith 
such. a consistently high provincia-l

f ail-ure rate in the subject: it ir¡ould appea.r that

some form of imÌr::ovement is long overdue, ft r,vas

hoped that the stud¡r might reveal- lvhere the v¡eak-

nesses were most flagrante atrrì]. hence the p[aees

where irrprovement lvoulcl be nost needed-,

The stu.dy shotr¡s that a high level of I"Q" is
a help in gettlng su-perio:: grades in chenistry, but

is not ån essential to being able to gre.sp enough to

pass in the subjeet at this level, In a.ny ca.sey âs

the I. Q" faetor is be¡'on¿ an" eontrol of the schoole

there is nothing much remedial t¡¿e can do in this

respect, other tha.n realize that a lorr,;er l-evel I" Q"

student is going to require aore supervision a.nd

guidance in this subject" Another al-ternative would

be to lol',ier the requirements of the course dolvn to

the level of the stu"d.ents of lesser al¡il1ties.
iria,tirernatical abiliiy rates high in rel-ation
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to success in chenistry, ]ie:.e is wher=e elose e oopeï*
ation between teaehers of n:athematr-cs ancl teachers of
Chemistry Seens Velîy necessAry, Ii'rorn a stUdentrs
orevious record. in mathematics, some indication may

be cìerÍved as to ',¡irhat degree of suecess he r,rrill have

in chemistry, T'ùhile there is some overlapping of the
two su-b jeets, the high degree of correr-ation eannot
be explained on this basls alone, rt would seem

reasonable to as suÍre th.a t lvhatever abilities are
necessar¡l for súccess in n¡thernatics are the sane

ones required_ for suecess in chemistry"

Rega,rdless of the fact that English is the
med,ium of the stucrentrs learningu ability in reading
d-oes not shor¡,¡ a c-lose rer-ationship to ability in
chemistry' sinilariy the abilÍ-ty to reason abstractly
1s not a separate necessity for su.ccess in chemistrye
as far as the resurts of this stucly were abre to
show.

The finoing of maximuni inrport was the faet
that the student vuho has a high llomel-yorii rnclex rating
is the one most likely to sueceed in chenistry" rt
woulc åppear that the l¡est stu.clent then is one vuho,

with gu-idance, ca.n vrork ancl learn on his oïvno At the

elementary 1evel r,ve may be able to teach, but at the
senior level vue appear abre only to guÍcte, so this
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lrus t inf I uence our teaching at

soae of the fau.lt been tlrat i¡ie

technioue at both l-er¡els ?

the higlier fevel, Ilas

try to a;rlply th-e sa¡ße

As regards the effect of elenentaT=)¡ contrib-

utory seience: it is found that a h.igh rela.tionship

exists between atta j-nnent in the l-on¡er grades and

success in Grade XI Chei:iistry" ft would seem thene

that any improvenent Ín tlre elementary scienee

courses that wou-ld emphasize the place of chemistrys

tivoul-d aff ect the success of the stuc'ient in his Grade

XI eourse in this subject" llJl:at improvements can be

made in these gracles ? ïihile the amouni of cheri$try

subject ruatter taught in the lov';er grades seems ad-

equate, some critic isnr can be mad.e as rege,rd s its
distribu.tion. The anount of ma.terial devoted to ehem-

istry is 16,% of the text for Grade VIf: LI'i, for G-rade

VIIIE L7/, for Grade X¡ but for Grade IX Iess t]nan L%,

It is in this latter grade that the necessity for a

change seems most marked, for here the sequence of

the learni-ng is brok.en, and onee the thread of con-

tinuity is lostr it is often difficult to piek it up

again su.ecessfully, True, the junior gra.des furnish

the pupil with a general knorr;ledge of sciencee but

we should a.lso keep in nind. the fact that some erfl*

phasis sh.oulcl be given to preparing hiin for the
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science he rnay tal,te in his Grade Xf ¡¡ork" In the

general course he can take chemistrye bioiogyy or

physics. Considering thisr it would seem more a.pprop-

riate to al-locate the eourse in Grades IX and X on

the basis of 25'/, for general science, ZJ/, fox physies,

zjrt îor biologyp ârrd. 25/, foy chemistry, Such a dis-
tribution vrould increase the chemistry contentern¡hich

',vould in all probability be for the better,
1r',Jhil-e the present text seens suitable in its

material- content, it is extremely vueak in its choice

of review questions a.nd problems* This becornes vitally
important v¡hen vue find that the nrost d.ecisive factor
in determining a pupil¡s standing is his performance

of homework assignments, lt is therefore trernendously

irnportant th.at these assignments be of such a natu.re

tha.t the stu.dent is able to derive knowledge and

help by doing them" Henee, they must be of such a

nature tha,t he can s'olve thern by his own eff orts,
ånything that does not aid his progress in this re-

speet, such as the 57% of. problens in the text that

êre rated as too diff icu-lt (see Ta't:Le 6e p,+6) e

should be so mooified that the pereentage of diffieul-*
ty is much less" The al-ternative is for the teacher

to seiect and comlrile supplementary asslgnment

naterial-. This presu-pposes thp,t the teacher has the
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neeessary ez;perîienee ãnd baekground for this worke

haå the tÍne io prepa,re such assignruents, and has

the inclination to aC.d this l-abor to a p:robaì:J-y al*
rea.dy overloaded. timetabl-e, Such a -orocedu-re nay be

necessârJre bu.t it certa.inly decreases the val-ue of

the textbook"
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Suinmary of pre-grade Xf chernistry a.nd of
Gracle ,{I chernistry text

Grade VIf
ühap" / Plants Provide trood Ënergy

To show the effect of iodine upon starch(Exp.l")" Testing for sugars" To sho'u¡ theeffect of sugar u;oon l¡ehlingts solutiono
Fats. Experinent to shoic the grease spottestforfa.ts"

Chap" I
Protein" Experiment shoiving nitric acid testfor protein"
rrProteins contain the ear'non, hydrogen and.
oxygen of lhu carbohyd:'ates and in additione
they contain nitrogen and. usually sulphure
and. sometirnes phosphorous and other el_enents"
{p,76)
irriínerals that are important to plants for
f oodu -

li¡ne (limestone) Caleium
Sodium nitrate(Chile sal tpetre) Ilitrogen
Bone j\,!eal potassiuit
Pcta.sh(i¡/ood ashes ) phosi¡hor*

ous
Commo¡r table salt disappear.s 3n a g-lass of
ir'uater, 'ti'íe 5åÏ that the sal*t has dissolved in
the u¡ater" Âny substance that e iffin
thi¡ rvay 1s said to be soluble"(pp"BO-Bf)trSubstances like these (carbon, lion) that
eannot be separa.ted- into any other simpler
substances ere caIled. elementso There are
only ninety-three diffãõT-ãTements in thel¡"orld. Th.e snbstance sugar is ma-de up of
three e1 ements chenlcally joined togäther.
Suckr a substance is cai_leo a eompoundn Carbon
d.ioxid-e j.s a eompound ¡ra,d-e u;o-õf-Two-eleroents

hydrogen and_ oxJzgeno "(p.BI) ¿sn test af ter
burning es test f or elernent materj_als.
Calciuru- most important element in bones "
necessary for growth of strong bones and' good
teetho
Phosphoroüs- produees
blooo"

good bones and heal thy

fron - forms the red part of the bl_ood-o
Iodlne * In ordec' that tl:e thyroid ma.;,- cloits i,'rork prope::'iyr it mu-st be su.ppJ-ied lvith
a s¡ual,l amount of the element íodine.
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Cornion salt* Common tabie salt 1s sod.i-um.
chlo.r:idee a eompound of socij-urn ancl chlorine"
Tears: Þerspi-::ation also cont¿:in salt.

Chap" 9
Vitarnins Crår81r82rD.
Unit Three" The "{1r of Ou-:r ''¡'i'orl-d,

Ficturey þage i73e ån army bl:irnp filled v¡ith
heiium gâs* Tfüy is heliit_n prefer¿:l¡le to
hyc'lrogen in these d irigibles ?

thap, -l f The i,,j-r i¡iie rlrc:athre
Exne::inient to shr:r¡il tirat air is dissol-ved in
v¡ateru trln the water much air is dissolvedtr
(p"L79) Ilatter': anything that occulries space
a.nd. i:as v;eight" lxperiilents to sho¡;u that air
is matter, Forms of matter lnefude solidse
liqulclsy Bs.s" rtr311 matter is made up of tÍn.rr
partícles callecr. m_çl-ee_ulesu These nolecules,
ul:.ich are so smal-l tha.t they are qu.ite inr,'is-
iblee ere j-n constarit notiorr, L-rou-rrcing e,v.râ]z

from one anotherult (p"183) Relative stru.ct-
u.re of molecules in gases e liqu"ids, soJ-ids"

Chap" l-6 The FropertÍes of Air
Jn science the characteristic-c of any
material are spr:ken of as pro¡:erties" Ghas'-
ê,cteïistics or properties, suõh as coJ-ou.r',
odor, taste, vueight or <iensity, solui:il ity¡
eonpressibii-itye and changes of statee åTê
ca.lled ph-ysi-caf__E-qpert¿gå, Åir- gas r coiour-
l"ess, odorlesse tasteless, light in,l.';eighte
sorier{uhat soluble in v;ater. liquefie;s at
-19OoC. 'r,fuater tra;oour liquefies at ?-J,}oF"
Experimenis to sliow that air ean be corû-
pressede ihat it suoports burning; exller-
iment with burning phosphorous in invertedjar to shov'r that only tv,;enty*çr¡s per cent
of the air su.pports burning,

Chap" 1-7 The Cornpositj-on of the Air
Air is a mixture of a- nuriber of different
gaseso The part of the alr that su-ppCIrts
burning or combustion is called -eëI|åGI}* The
part of the air that does not supnort corir-
bu-qtion is calieC nityogen" Besides these
two gases e aj.r ec,nffiout one per cent
of other gases"" v¡ater vapoure caT'bofi diox-ide¡ and a nursber of ïare gasese- argone
heiium, neori.ê (p,199).

Experiment to prepar'e ox;rgen by
ing a mixture of irotassiurn chiorate
i:rranganese dioxide and coliectíng by
displacement,

hea"t-
and
vi'atef
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_ llxpe¡.inents to shov¡ rroperties 6f ûxygene*
gl_ov,,j-ng spiínter bursts intõ flameg bu.rniñg--'
sul_phur i'- oxygen as con:pared to búrning ii ina.irg iron burning in o:'pgen and in airo
_ $u_lphur unites v¡ith olçygen to for¡n a color_
lgrr gas r,.øith a suffoca.tinâ-od.or.called s,,rlfui.dioxide; sim1lar.1y iron l¡u:.ns in a.ir to foí¡riron oxideu '¡The u^nion bf ân;v- substanee r¡¡ith
oxygen 1s eal_led oxidati-on, F,apid oxidation ås
comm,oniy ca]led eõffi or bqrrìinå"
_ phyÊicat proFEìTlëî-lî oxy as, cotor-lesse od-orless, tasielesse sonõr¡¡trát sotú¡le inwater; sunports combustion (a. che¡rftca.i chá.ng;t.0ver one fifth of the air is oïffixid-es""ié
abuncl?ntr- as iron oxide, rvater"" "

liitrogen of the aire- four fifths of air isnÍtrogenË ggs, eolorless, ociorless, tastelessq
does not unite readiry v¡ith other Áu.bstanees;'nitrogen neeessary for= Iife in the form ofnitrates"

l,ïiater vapour in the air" Erra i:oratiorro il",'i?ren
water Ês i'varr¿ its norecu.les move faster than
when it is "olglrt (p"ZOf ). per-centage of gases ineir.-r- ox)7gen _ZLfrs^.qitrogen TBf , argõn "93;7,,carbon dioxide ,g+Fz oiher rere gaães 

"'O1rt;water våpour varÍa.bieù
Rare gases of the airr- neon? heliurne xenorr?

argone _krypton, S.rgon enpioyed in the nanu.fae-ture of el-ectric light ¡ùr¡Ëg in televisioãf -*,
loe penetraiing lightse and in ::ed, neon sigásr-
lt]eon, Tieliurirr-_ used in dirigibr-es and barlõoná;
pugh_ligh'cer. than air; obtalneC not from the aírbut frorn natur.al gas of oil wel-ls"

Carbon dioxide cf the aire- Experirnents tofind oui l'uhether there is much charcoal or carbon
it r splinter of mood; to f 1nd u,hether carbon
bu::ns to form an oxidó (limewater test). r'r¡,üÏren
eharcoal burns carbon dioxide is formed¡rt- gaã¡colot'less, Experinent to shov; that carbón e Ioxíee
1? par! of oui exhaled breath by blòvuing intolimevrater. The carbon dioxid-e cycle. fmõurities
in_ air, as -d.u.st, bacteria, noulá, .poreão

?fup, LB Resl:iratiðn in plents ancj ániñralschap' 19 iYaters eva.poration; condensation; virater
eycle,

Chap, 23, Solidse rocks, minerels.rrThe minerals of lvhieh rocks are formed ere
u.sual1y in pieces or: pariicles öf deflnite shapee
sueh particles are called ÇrJ€l_af_E,rr (p" 30+) 

L-- r
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I, Formation of crystals v'Jhen a liquid
solid,ifies. Exneriment to observe the íorm-
ation of erystals lvhen J-iqu.id sulphur sol id*
ifies ø

2" Formation of cr),"staLs ãs a sol-u-tion
eva.;ooratesu Experiment to obtain erystals
from a solution of copper sulphate,

-?. Forrnation of crystals ås a hot cofi-
centrated solution cooLs" Exp.-formation of
cr),stals ì:¡z eooling å concentra.ted solution
of alumo

4. Fornation of crystals from vapoure
Examplec hoar frostg I imestone crystal s
forming staLactÍtes and stalagmites"

Cr¡'sta1s forrned in natu.rer- feldspare
quartz, micae serni-precíous stones* 3+

Grade VfIf
lrEach elenrent has a spectrum of its ofi¡n
diÍ'ferent from all- otherso lron, f or €xâITr-
pler when glovuing, produces a specirum diff-
erent from that of any other e-lementî soy
toos do calciutit, h)tdrogenr cat'bonr Phos-
phorou.s, oxygen and the other elements oxl
the eartho u o o ItI 1868 stra.nge l ines v,iere
found in the spectrun of the sun that did
not beJ-ong to any k-nown element, This showed
that in the sun there rrvas an element not
known to be on the earth" This unknoyrn
element was naned hel"iumtt" (pp"114*115),

Chap, L6 1¡'Iater es a Grea.t Solvent
Sterilizing and disinfecting water" BV boil--
j.ng or by adoing suitable che¡nical-s to it"

Ground wa,ter contains substances dissolv-
ed in it" Exp"of evaporation to shov¡ hovu
ground v¡ater differs fron snow rveter or
rain watero6oooHard. water and soft watere-
rr$rre real difference betr¡leen hard water and
soft t¡rater is that hard water contains
dissolved minerals tha.t prevent ordinar
soap froru forriing good.¡ lasting sudsu lu

soft rvater has not these mineral-s disso
in it,tt (p.21C).

Hard water may be softened by additton
of washing soda ancl borax" One ki-nd of
1^^--¡- ^ÀÃ .i.^ .,.^+^.^ ..^^-. l^^ .^^-^^--^.f, 'l-*. ì^^;'1 ;*-tlclJ'liL!-tiÞÐ Jll vvã uts-,l ¡lÌdJ ut] l CllluVË\l IJJ ULrJ--L¿I.l.Èi@

Sof t water from frozen hard- rryater" li/a.ter is

l7

hile
lved

34C"&"HensIey, D"A.Patterson? 0.å"Armstronge
Sc-þnce fn_doors and Out- Þo_ok å" 'ft,J.Gage & üorToronto,
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â greÐt sclvent in nature, Insoluble sub-
stances¡ chj-na, porcel ain, rnetale glass;
sande roctris, v.,rood¡ bricks, stone, dissoive
very slightlyi paints, varnÍsh, greasee oils
are almost insolu-ble" rrThe faet thai it is
verlz d.j-fficult to find materiaLs that ltrill
permanently resist water serves to shov/ noreclearly how great is the solvent power of
water,rr (p,zl7)

Chap" 18 The- Three States of lfatter
lïater as a solid, a J_iquide and a gaso
How scientísts explain the change from sofld,to liquid to gas; the rnolecular theory,
Change of states solid to liquid and liquiCto gåsu The change from ges to liqu.idt- -

condensation" Evaporation and. condensationr-
ilistlll-ation" Su_bl_imationa rtThe eva.poration
of a solid substance directly to a gâs and
the condensation of this gas directly to a
s oLid again is eal_led sublinationo t!(p 

"235) "Sublimation important Ín fornation oi dry
ieee eerbon d,loxide.

Chap" 19. i'.,.'l.easu-ri.ng Temperature by !"riater Changes.
l'/hat temperature is;- the degree of

warmth of one object as compared to another.
Practieel exereise in making and graduat-

ing a Centigrad-e and a Fahrenheit t}:ermom-
etero Detail-s of freezlng and boiling pointsg
-40 comes at the same poini on both the Fu
and. the C" scales"

Chap " 20 The Changes in r,ffater as it is cooledoj,,'later contracts uhen it ¡ts cooied. l,,liaterís heavier at 4oC, e 39oF", than at âny
other temperatu.re. -vYater expands as it
freezes. fee is lighter than v¡ater,

Atmospheric pressì_tre ancl the barometer*
35

Grade IX ^/unap" 26
Conserva_tj-on of our indl'ridual efficj_eney,
.41eoh.o1 and tobacco" ål_cohol äs an âriê+ês-

3t^' u 
" 

J{o .l:'ens J_eJ¡ e

Science_IncþpqË_ a4d Cut e

Doå.Patterson, 0"A. årmstronge
Book 2" trtrI.J,Gage & Co.rToronfoo
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thetie, lot a stÍmulant. Three anaesthetlcsr*ether, alcohol, chloroform'
Contents of cigsrette smoke "(.p.46g)i'iicotine G1yeo1

Ca.rbon monoxide Anmonie
Pyridine
Tobacco tars
åcrolein

Formaldehyde
For:mi e acid
Furfural
Saltpeter

Chap, 30 Digestion and Health
Fehlingrs solution as a test for sugar.Salíva eonverts starch to sugar, j,.{oitar a.ndpestle, F1g" 390.
Åbsorptio!¡- the p:rocess of taking food intoliving ceLls by sõaking through tñe living
eel_L wal"l.
Flg" 397"- Åpparatus to shovi the diffustonof a liquid through an animal membrane
( osmos is ) .

36

Grade X
Unit I How Scienti6ts l"yo¡k

The i'rorld is a rúch storehouse of materials.trchemistry is the scienee or knowledge of hov,¡the ma.teria.ls of the r¡¡orld are made.ñ cplrïÍ,?rThere aTe_four inportant things that thescientíst does rvith materials¡ -(l) ile dis*covers new materials. (Z) He studies materialsto find out v¡hat they are made of. (:i-Hð-finds out how to takê rnaterials 
"p"rt'ro th&t

!e ean get ti,ruo or three or more mãterialsfrom one kind of naterial" (+) He ex-perimentswith putting nateriar-s together to mãtrã-ã**--
and different materialso n-

From blaek J-umps of coal eome the r¡tat*erÍals f or many perf umes o e o o o thenrlsts can ,out
l-imestonee watere salt and lampbr-aek togãth;rto make plastics and syntheti"'"ubbur.tfThe_vray scientistb think a.nd vuorÈu_(1) The scientist gets elearly in mfnd_

36^"-Co ¿o i{ensJ-ey, Do:1. patterson,
Science fndoors ,and ou_t" Book 3"'f/.].Cãsu

0. A. årms ir ong e& Co",Tooonton
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the problern h.e wants to sol-ve" Iie sees clearl-y
just in¡ha.t it is he is trying to do, or ex-
p] ains or prove z or disproveø

(2) He thinks of all the possible llays
of exnlaining the facts he has founclE or of
soJ-"r1rrg his problemo

(3) He chooses the expla.nation, or sol-ution
that looks as if it might be the correet oneo

(4) He i:lans and. tri.es an experiment to
see if his explane,tion, or solution, is the
correct oneo

(5) If the experiment seems to show that
the explanatlon Ís a good 'onee he tests the
exnl-anation b¡r other experiments to be sure
tha.t the sol-ution is correct,rt (p,22)

Scientists must verify or prove their
results,

Scientific instrumentsr- telescope, mic-
roseoper speetroscopee thermonetere steth-
eseope, K-ra;ze cyclotron"

Solids, liquids, ga.ses. .{11 materiaJ-s ere
alike in that the;' have weight and oecupy
s paee o

Three important characteristics of sol-
r-rtionse (l-) ttre liquid is el-ear; that isg
the partieles of the dissolved- solid eannot
be seerÌ even v¡ith a conpound mieroseopeG
(2) The particles are so stne-ll that they
pass through fiJ-ter paper. (3) The particles
stay a"11 through the iiquid; they do not
settle to the botton or rlse to the top
even when the liquid is al-lot¡,'ed to stand for
severaL days" These three statements describe
a solution"

,l¡Iixtures and holi they differ,fro¡n solut-
ions" Solvents other than water" The molec-
ular theoryr- Á,11 kinds of matter are mdde
up r:f particles cal-Ied, nol-eculesã there are
spaees between the moleeu-lesg the molecules
are aluays rnoving, IJse of the molecu.lar
theory to expla,in solutions"

Ðifference betleen elements and compounds*
Experiment on the h.eating of HgO to shor¡¡
that it decomposes into i{g and a supnorter
of corrrbustione oxygenô Å symbol is a sign
standing for ihe el-ement, A formula is an
o'hlrnar¡'í n*i nn ñ14 o nnm-nntrrr¡lq UP! \r V Iq uIv¿¡ V¿ Ci UVli¡JvqrlwrO

Table 2? page 52t headed rtsome Common
Elementsrr, l-ists tnienty-eight elernents with
their symbolse ai'Ld some of their character-
istics and uses" Table 3r page 53, ttsome
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to-¡¡mon Conpounds, their formu_l_a and" uses?r lists
s ixteen cornpounds o

The metrie system as conrpared- to the
EngJ-ish systen of nieasu-ltements" ". n "lcu"f t*lsater vreigits 62,+ l-bs"

Unit 3" ]Ìoi,'o i.,4aterial-s Change
Iìoirr heating and cooling change materials*tri:fost solid-s expancl r¡¡hen heated and contract

when cool-ed.ott (p"'"5), Change of statec solide
liquide gâsn llielting and- boiling points of
some conmon metalse afld of water: Fahrenheit
a.nd Centigrade (Table 5s 'p"68)" Effect of heat-
ing and. cooling on liqlrids and on gaseso Ïiotv
the mol ecu-]ar theory explains ehange of state"
ïlor.u chenícal ehange affects the charaeteristies
of a substaneee vi.z., i,uood is heated, suLflur
and fr.ron are heated together (chernical eo¡cbin/
ation, iron sulfid.e is forrued); sulfdrric acld
on su.gar,

ilhenical changes caused. by l_ightr âs in a
photographic filmJ- explanation of chemical-
changes by the molecu.lar theory.

2H2 / 02 *-- NZo

PHe I Øz Zwgo

ZNa / Cle --- 2IüaCL

4þ-e / 3OZ -^*ZFerO3

Unit 4. Use a.nd ûontrol of Fire

Bu-rning an example of oxid.ationE simílar to' irolt rustingg transormation of chemj_eal_ energ:l
into heat energyg l,avoisier and his eüperiment
to prove o:{ygen supported combustion of Ít€Í*
€uryi dangers of gasolinee benuenee Naphtha$
alcohol near a fire; fire exti-nguishers¡ âs
carbon tetracirloridee carbofl dioxid.e in f oasl
extinguishers u

37
To determine what value this worle had in the

learning of, Grade XT cheiaistrye it rvas necessary to

37wilbur .L" Beaueharnpe John C" iilayfielde
Joe Young "rn/est, EverJrd-ay Frobl-ems in Se: ence" 'tlrr. J*
Gage & C0" e ftá, -
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surnmarize bfiefly the irork of the latter gradee and

a.t the sarqe time point out the plaees v¡here the

subjeet maite:: ha.d been taught previorrs to Grade

Xï" t/çhe::e the material has been covered on a closely
para11el basis, merely the gra.de in v,¡hich it was

eovered. is listed.e bu-t where there are any marked

dissinilarities in treatment, these differenees are

mentioneo." If the context has not been taken in a

previous gradel rto referenee is made,

Sum.mary of Grade XT chernistrya
Energy and matter (Grade VffI) r states of ma.tter
(Grade ,ti) r . PhStsical and chemical properties,
(Grade r/lf ) e metrie s],stem (Grad-e-X).
trlements, mixtures, comnounds (Grades T/ff & X)"
l',lolecular hypoihesis, osmosis (Grade VIT) e atomi.c
hypothesis, lau¡ of def inite proportioTLsâ
. Oxygen: preparati-on, propertiese and uses. (Grades t/If 8r X)i equatioãs ã"rrd f orúulae (Grade
X)t combustion anC, óxidation (Grades VII ¿i X)"

Hydrogenå preparetion, properties, usesø
Baron6trie llressure and the atmosnhere

(Grade VIII).
Gas larvs; standard temperature and pressure;

Boyles I la_we Charles ¡ law.'t¡later a.nd sol_utions: hydra.tes r coritoosition
by volume a!d_ weight, analys is e synthes is; pu-rif-
ieation by filtration, chlorinaticne 0istíllation,
(Tn Gra.d.e VfIf vuater a,s a solvent; hard and_ soft
v,,¡aters; and æethods of purificatiòn are covered)o

So&utions and crystallizationc solute, soI-
vg+!, . satura_t"d, supersatu.rated; emulsioni sol-
ubility graph; stanilards of purityg effloies-
eesLce, cì,eliquescence, (Solutions a.ie well covêr-
ed in Grade X, while crystal] ization is given in
some detail in Gi:a.de Vif ).

åtornic theory end atorqie strr_lctlrre; atcrnic
weights and atoraic nu-rrber"

Types of ehernicai bonding: elecirovaiente
covalent, coord inate-eovalent,
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Cher:ieal eqr-rations and what they mean (a very
fiea.gre introdu-ction to cherntea"l ecìu-a,tions is made
in Grade X),

Chernical f ornula.eg nol'-=cuLar rryeight (intro*
ductory f ormnl-ae j-n Grade X) ".{vogadror s le.Ti,

Solving chenical probletns by use of formulae
end" equations,

Carbon - al.lotropic formse propertiese u.s€s6
Oxides of earbonr-

Carbon dioxidee- preparatÍ-one properties e

uses" (Grade VIf studies ca.ri:on diozide and- iËs
prol''erties ),

Ca-rbon monoxid"ee- ÞreÞaration, prope::tiese
uses o

Fire extinguishers (G::ade X)
f oniza.ti e¡1 theory"
Acid-se basesr sãIts; prepara,tion a:rd exanpleso
Types of chemlcal- reactionr* conbinatione de-

eoÍlposition, replacement, dou-ble replacement,
hydrolysis, oxidatione reduction"

Compouncls of nitrogene
åmutoniaå preparatione propertiese usese

c ompounds "itritric acid¡ preparatione propertiesu u-sesø
(Sfieilt study of atrnospherie nitrogen Grade VII)

Sulfur and its eompound-sa*
ållotropesr- prepa.ratione propertles, usesc
Hydrogen sul;ohidee* preparatione propertiese

uses,
Sulfur dioxid.ee- Preparatione irropertiese

irses. (Very elenentary consj-d.eration of S0Z in
Gra-de Vf I),

SulfurÍe acide- prepa.ratione properties,
llSêSo

Su'ì f u.rous a.cid "Chloriner- preparatione propertiese useso
Hydroehloric aeid.r- preparetion2 propertiese

uses" 
38

38chntl"s E. Dull, -lTil1ian O" Brooks e II.
tlark i{etcalf}e z ftf_odcgn_çheIq¿_çlgif., I{enry iiolt a.nd
Corapa"nye Tilerø Yorke L9rl"



94

Che¡nistry Pretest, Grd, ?;f. Ânswer all questions on
this sheet in the spaees -orovidedo

L" The diffe::ence between fresh v,rater and salt water

ís thateôe oeøoøêøö ø ooo..contains moi:e d,issolved-

mineral matter"

2" If a- food"e on being tested- v¡ith iociine iurns d,ark

blu-e of blacke then we knov,r that tire f oo<i contains,"o

3" À fosd giving a. briek*red precipitate lrrhen boiled
with f'ehlingrs solutíon inclicates the presenee of

4o All food su-bsta,nces eontain the elernentuøooseooøoe

5" fn vuriting up a laboratory experinent, the usual
proced,u-re is to outline the proeess urrd.er" the head-
ings; -

1" Object" 2"roóeoeoooooqoø 3o.".oqooeoooo@oo 4n"...

6, fn what part of th.e bod-y are the folloiving minerals
founde-

(L) Ca]-ciu¡n øøøøøooooèoeoeo G) fod.ineøooeo@øo@e6

(2) Phosphoriìs, oo o ô o Ð o ø o o o " "(5) Sodiu-n chlorid.e

(3) Iron oø@@øooo6oeooooooo ooÈoo@@o@øoøooo6

7" The tvr.¡o elements in i¡later are,ooooo@sco6androooa@o

and. in carbon clioxid.e areooeooô ooo ûo "ruä.fld€ûeoeooooeø
B, Give a d.efinition for mattere

9" ltiane tvuo gases that are lighter than aitr,o€o@ooeoe

l-0* fs air solubl-e in water ? øø6øeoooeaoøeo cøêøø6eoo
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13, IJhat are three f ormsy or statesr cf ¡:atter ?

I O O 0 O O O O O 6 O @ ô O O @ O o 0 O Og ô O ô q ô o e O o 6 6 ø o ø o ø o I0 o o o o 0 o o o ø @ o

LZu The weights of 6Zþ Lbs", 1{- ozs,, and 440 l-bs.e
represent the v¡eights of one cubic foot of aire
vratere and irofll but not in that order, I'fatch the
numbers with the appropri-ate substance to give the
correct weight,

Aif" êo ø o ø o o o o s rWatefr o ø @€ é o

13" Give the properties of
the f ollor¡ing hea.dings:

Statgoooooøo

Col-orøo6oøoo

Odorooóeoo@ê

Aiq,

o o o o o I o I o o o o è@

o ø o 6 o 6 ].f OI'Lø e ø o ø o e ø ø o ø e @ e

aire and of oxygen und.er

o4YEen

oeøoô@ó6oooeo6ôr.]orr.t

ø o o o 6 o ø o o q o I e ø o o ø.ø o 6 o ê I s o o I ø

o9øo0soo9ooooø @øooøøooo€eeeô

90@è90Ô9@

90øO6 0 ôoô

Tastego@ ooøo o o o ôo È o ao o ø e øo

Solubility. " u e o o o ¿ o e o ø e o o 6

L4, T'lhen phosphorus is burneo

found that only,oôeoo€s@o/, of
coe bustion"

L5, The chemica.l- test f or the
Dioxide lss

eøEe9 0 00@ oêoo@oo09@o900

in a jar of air it is

the air supports

presence of Carbon

!6" Air is a mixture of gases. Four of these gases
âfêå-

L7 " Oxygen may be prepared

18" The presenee of oxygen

heating. r o o e o ø o ø ê e o E ô o

indlcated bye-

by

is

19" lïl:en lvater is hea.ted some of its rnolecules move
faster and fly off into space; this is calleds

?-O. Give 3. use for each of the fol]owing geses!:

AfgOilo o e @ o e e o o € ô e ô o o o o o ø o o o . n fl€O1l.ø e a o e o e o o ø e a e 6 e o
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23-* lThen a hot e ccncerrtrated solu-ti ons cool-s e some

of it solÍdifies or foraseoeoqoøø6eøooo@

22, Fermentation of sugp.:ry foods produees the chem*

i-gal- compou-nd. known âs.,øo ôo o@ s o o o o@øo ee ø e oo e e e ø o o @

26, Chemistry is the science of"oøo@oòô

27 " Three ch.aracteristics (properties)
âTe1 *

23" A conmon anaestheti-e is".,".u
2+, Tr:baeco contains ä poi-sonous

25" During digestlon food passes
tract into the blood strearn by a

callgclo @ ø o e a e ø e øø o e ø e @ @ o @ o @ øo @ e o

30. Give the nanes
given beioYçe -
.q.l-n . e @ o q E o e o o e o o @

Câo o ø 6 @ o o o o @ o o o G @

Cr a 
" 

o o 6 a I ô o ø o o g ø I

tf,-o r ô E e 6 o o e ô ô ø ø ø ë

c9900øø9e@@oâ0Eø006

cherical eall-eC,...

from the alimentary
seepå.8e process

oo@èoooo906

of solutions

28, Soda beverages "pop" vuhen the cap ís removedo
rThat does this indicate regarding the effect of
-pressure on the solubility of a gas in a liquio ?

29" r;"'Jhai are two main assu.m;otions of the molecular
theory ?

of 6en eleinents whose syniìrols are

Hr 
" 

a 6 o o o o o e ô o o ø o s N" . u s o ø @ o @ e ø o o o

ïoo"oø.ooo€øe ooê@o 0"."ooøecø o 6 øøø

Fê" uø Ð€@qooosoeoo Kouoøøo@oø@ e ø@e

Pbrtøooêoóøo oo@øo Sitroqooøoo@ooo

GÎå" o e o @ o o ø o o ô o o @ o Flg".€ o c @o o o øc @ o oo Nâo o ø ø o oo a o @ e oo

?'¡ i\Tqrna f Írro nf tho nnr¡rrntrvr,lq r¡rlrnqn f nr"mrr"i qc qT¡ê
JèO

glven beiowr-
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C2H50I{. o ø ø ø øo o o o o o ê o o

tu$04"66êo oÞo o e o e 6 è 6 o

üö14e ø s o ø@ è o ø e o e ø ø ø o ê

Naül" 6 o o o @ o o ø o @ o @ ø è €6 üfpBZZ0ltr@ ø o o o o o E ê o o o o e è

NaOIi. ooô o øo ø o o o @ 6 è o ø r HgO* o ø ø @o ó o eooE o o o s o o ø êe

32" The system of vreights that ts based on the kilo-
grå& is call-ed the,oø@ oeeoaøeøøsystetrûo

33" 0f r¡'la.ter¡ its Ìroiling point on the Fahrenheit

isnn @oeo@oeeg o11 the Centigradetuoeoooeoee.6 .""øâ and.

its freezing point Fahrenheit is, u u ø oø e ô "and Centi-

Srade isur"@øøoøðoôø

34. Gases (and nlost solids),,""aooosøôoø@€oïJher.r

hea.ted andro o o oeo o@ e @ o o eoo rlrhen cooled-,

35, By inserting the vtot"d rreheniealtr or "physicalllindieate which kind of change i s represented by eÐ.ch
öí the f ollovuingr-

7" Buttgr rnelts v¡hen heatedooøooôèooeooøooøooooèoo6ð

2, å photogra.phic fíLm is exposed to líghtôooêooeooe

3" å fire-cracker ex'trl-tdes r¡¡herr lighted"øo s@ oo eo oo@6

4" Å pieee of iron is magnetizedoucooooøøooÊeeooeøoo

5" ^A silver spoon tarnishes on
contact t¡¡ith e88"€oo ce oóøoo@e ooooeoôe o oe@

36" Conplete the following chemÍcal equ-ationsr*

(1) 2H2 # 02 *------ øoeEoooooeooo@osoeøoêo

{2} zhg # 02 -----*- 6øoo@se@øoooeoeooroaaê

IilgltTOro e @ o e ø @ @ ê @ I e o o ø e ø 6 @J

Cïit13. o @ @ ø e ø ø ø ø øo o o o o o qo

taO, e o e @ ø o o ê ø @ ø e ø @ o o E @ a I

(3) ZNa / caz Þôooøêø ø øøo0 090goaøeøo



^a)Yo

37. ExanpJ-es of three different f oi:ns of car'.bon aree*

:!8, Three methods that are comrironly used in ihe purif*
ieation of r'¡a'ter' årêB-

39" rrÌIater tha.t fcrns a curd or precipitate tvhenssoa.p

is add,ed is i<novun âS"nooô oøøoooooooocoooo ócooeeeeoe

ltfameo g o o o o g o @ ø q e o e e è 6 e @ o Þ ø o ô I o g o o ê o o o o ê q ø ø ø øo ø a o o ø g o

Gradeo 6 o o o e o e o è o o o ø øDate@ o ø ô o o o ø 6 @ ô o s s o E ø e ø øé-gO" r u u "
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of 769 eÐsyDa]-e Check list
fl

d

about
above
â er oss
act
afraid
after
af ternr:on
a.gain
agå¡[nst
a80
air
a. l-l
a.lioost
alone
along
alreacì¡z
aLso
a lways
am
ÅneL:ican
d L!

and
animal
another
änsl¡jer
any
åni/thíng
apple
ô'Ì.â
arm
a.rou$d
5q

ask
at
avday

B

baby
baeh
bad
bag
bal-l-
band
ban}.,
basket
be
bear
beat
beautiful
because
bed
bee
been
before
began
begin
irehind
believe
being
beLl
belong
bes ioe
bes t
better
between
bis
bill
bird
bit
bl-a ck
bless
blirrd.
blood
blolo;
blue
board
boat
body
bone
book
born

words, *

both
botto¡rr
bovÍ
box
Ïr nr¡v vr/

bra,nch
brave
bread.
break
breakfas t
brldge
bright
bring
broken
brother
brought
brovun
builcl
builcting
built
bu-rn
busy
but
but ter
hv

eeþ,e
c a l-l-
eame
can
cåp
eapta in
car
eare
eareful
carry
cese
catch
cause
cent
centre
chair
chance
ehange
chief
child
ehilclren
choose
Christmas
ehurch
c ircle
city
class
el-ean
c l-e a.r
cl-ock
cl-os e
cloth
elothes
cloud
coal
coat
c old
c ol-or
c ome
coming
company
cnok
c ool
coÏn

eoTner
cost
c ould
c ount
c ou.ntry
cöurse
c over
c o!ìJ

cried"
cross
er ovtd
crov,ln
Cflr
cu-p
cut
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dance
ci.ark
d.aJ
dead
¡^--âtl'íidJ

deep
dic
Cie
d i.f f erent
dinner
do
doctor
coes
d.og
done
don?t
door
oouble
dovun
d raw
d.ream
dress
d"rink
d-rive
d-rop
d rrz
dust

î'

each
ear
early
earth
e ast
eÐ.sy
e a.t
edge
Àô.{7vbb

e ight
e ither
a'l ee

end
England
English
enough
even
eveni-ng
evel
every
everything
except
ê '(7 tâ

103

F

f a.ce
fair
fa11
amil-y
fancy

farm
farmer
fa st
f a'b
father
feed
feel
feet
fe11
f ell-ol,¡
felt
fenee
f evs
f ield
fight
f ill
f incl
fine
finser"
f ini-sh
fire
first
f ish
4: J-
-.1- I tr

five
fix
f1 oor
f lovr¡er
ffy
f 6ll orü

f ood
foot
fcr
f c'rget
f ourih
found
f our
fresh
f riend.
f rom
froni
f rurit
full

t¡

geme
garden
Ë d lJ\J

{} e.Ttâ
t)q v e

get
g ift
s i'r"l
g 1ve
g1ad.
glas s
go
Gôd
going
g ol-d
gold"en
ø rlnê
good
got
grain
gras s
rr T!â\¡o- q,

great
green
grel¡J
ground
grow
gu-es s

H

had
ha.ir
ha]-f
't.^-ì 1
¿1G. ¿J

hand
hang
happy
hard
has
hat
have
he
head
hear
heard
heart
heavy
he1;o
her
here
her self
hid
hÍeh
hill
him
hirnself
his
hoÌd
hole
home
hope
horse
hot
l:louse
holv
hund.red
hunt
hurry
hurt
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ï

I
ice
if
in
f nd-ian
instead
into
iron
is
1r
its

J

jus t
juntp

tr

keep
kept
kilt_
kind
ki-ng
kis s
knee
knew
knovu

t
J-a cly
l-aid
la.ke
land.
J-arge
1a st
late
-l augh
lay
l-ead
learn
leave
left
leg
iesson
let
letter
lie
lift
lieht
like
l-ine
-'l-ionlips
listen
little
1ir¡e
-l-oad
long
look
l-ost
1ot
loud
love
1ôw

trf

made
ma il-
make
man
mani/
niarch
mark
msrket
mat ter
may
me
mean
measu-re
meat
mee t
ïtien
middle
might
mil-e
milk
nil-1
mind-
mi-ne
minu.te
nis s
noney
month
moon
more
rnorning
nios t
mother
rnountain
móuth
move
jr{r.
I,lrs.
niuch
mus ic
nust
Ttty

mys e1f

N

name
ïtear
neek
need
neighbor
neither
nest
never'
neVt¡
Idevu York
next
nÍce
nieht
nine
no
noise
norre
noon
nor
north
nose
not
note
nothing
NOü'
number

0

oak
oceã.n
of
off
office
often
old
on
onee
one
only
open
or
other
out
outs ide
o\rer
olvn



1r
.f.

page
paint
pair
pê.per
part
party
ioas s
path.
pay
pen
people
p,ick
picture
piece
place
plain
plant
play
pJ-ease
.ooint
poor
pos t
pou{id
present
press
pretty
pull
put

a

quarter
qu-een
cr,Lr.ick
qu-iet
q uite

10å

Ð
JL

rSee
rain
ren
rather
reaeh
read
read;z
real-
reåson
red
remember
rest
r ielr
ride
right
ring
river
road
rock
ro11
roof
room
rose
rou.nd
TOW
ru.n

ston
stick
c'F i 'l -r

s tone
s tcod
s top
s iore
s torni
story
s tra ight
s tre et
s trike
s trong
such
s Lrgar
s uÍt
summer
s L'rÌf
s uirpose
s u?e
s urprise
sweet

S

said sil_k
sa j-l- s il-r.'ersalt singsame sirsand sistersat s itSave six
s a.w s izesaY skin
s chool sk¡zsea sleep
Se A.S On SlOrrVseat srnalL
second smoke
See Sn6i¡¡rseed s oseem soft
se efl, s old
s elf s old-iersell somesend something
s ent s oniet ÍmeServe song
Sef Soon
s even S ouncl
several scuthtlul.,g s paee
sna+l speak
shane s;-'.''l-*"v"-
she spreadtJ.g.p sþring
Snlne Soll.areship s i!'and-show starshop startshort stationshould s tarr
shoulder
show
shut
s ick
s ide
e'i o'n! +¿f ¡¿



T

tal:le
tail
take
talk
t all-
tas te
teach
teaeher
tear
te11
ten
than
thanlc
that
the
their
them
then
there
the se
tleey
thick"
thin
thing
think
this
those
thou.gh
thought
thc¡usand
three
through
'chror{
tie
ril_1
t lrne
tire(d)
to
*oday
together
tola.
tonorrow
t ongu-e
too

tooh
top
touch
t ovln
tra.de
train
tree
true
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vl ood
V,¡Of d
r¡ork
v¡ orl-d_
woul-d
write
vrrong

Y

yard
year
]/eliow
yes
ye s terdây
yet
you
yourlg
your



M.A. I

cA x lool

TtrTE DOMINIOI-.I TESTS

GffiT{jP TEST TF'$,&-&KNïNG C,&PAC$WY
ADVAI{CEÐ-GRÄ.ÐE 9 TT AÐUT,T'

ron' 7fu

DO NOT OPEN THXS PÅPER, OR, TUR,N IT OVER, UNTTT YOU AR,E TOT,D TO ÐO gO.

Fill in the blanks below, giving your name, age, etc., and when you have done so, read the rest of
this cover page. Only a short time wiil be given for this so you will need to rvork rapidly.

Name.
LAST NA\,fE

..Age. .. ..Years
F'IRST NAME

Grade. .Today's Date.Birthday.
MONTH DA-V VEAR

School. .Town or City.

Four sample questions are given below to show you what the test is like. In questions such
as 1 and 2 you must in each case select the best answer from the five choices presented and write
the number of your choice in the brackets following the question. Questions in which no choices
are given, such as 3 and 4 below, make quite clear what you are expected to do. The sample questions
have ail been answered for you. The questions in the test must be answered in the same manner.

In doing this test you must work as rapidly as possibie. Sl<ip any questions rvhich appear to
be too difficult and return to them later if you have any time left. Spend your time now in studying
the samples below.

1. Which word does not belong in this list?
1 green 2 purple 3 red 4 sweer 5 yellow .....( 4 )

2. Bird is to air as fish is to
I water 2 swim 3 bait 4 net 5 catch .-( r )

r).

4.

What number comes next in the following series?
2, 4, 6, 8, 10, 12,... ...(14)

are Canada small cold in winters?
If one word rvere omitted from the above the others could be rearranged to

form a sentence. Print the first letter of the word to be omitted ......( S )

DO NOT OPEN T}IÏS PAPER, OR, TUR,N IT OVER, UNTTT. YOIJ AR,E TOLÐ TO ÐO SO.

CoÞYRrcIIr, C.tNro¡
1S39

No. 128.4,-25M-551

DEPARTMENT OF EDUCATIONAL RESEARCH
ONTARIO COLLEGE OF' BDUCATION

371 BLOOR ST. IVEST
TORONTO 5

Score.
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1. Which word does not belong in this list?

lpiano 2harp Sviolin 4guitar Scornet . ( )

2. What number comes next in the following series?
rg2, 96, 48, 24,... . ( )

3. She is to hers as I is to
lmy ,y" 3our 4mine 5we.. . ..( )

4. Which word does not belong in this list?
1 grouse 2 lark 3 partridge 4 pheasant 5 quail ( )

5. Examination is to fail as game is to
ìì

lfun 2work Slose 4baseball Splay ( ):

6. If Mary had 7 cents more, she would have 3 times as much money as Lucy. Lucy ,

has 5 cents. Horv much has N4ary? .( )

7. Which word does not belong in this list?
1 build 2 damage 3 strengthen 4 repair 5 improve ( )

8. Canoe is to paddle as airplane is to
lwings 2air 3aviator 4propeller Ssteer . . ( )

9. Which proverb means the same as the proverb, "Company in misery makes it light"?
1. Birds of a feather flock together.
2. He who is in the mud likes to pull another into it.
3. Misery acquaints men with strange bed-fellows.
4. Two in distress makes sorrow less.

5. A friend in need is a friend indeed . . .( )

10. Picture is to frame as lake is to
lshore 2water Sriver 4island 5ñsh. . .( )'.

11. AB C D EFGH I J KL M N O PQ RST UVWXY Z
Find the fourth letter before the letter which comes midway between G and K :

in the alphabet. Print it. . . ( ) l

12. Equestrian is to pedestria,n as ride is to
thorse 2gallop Swalk 4sit Ssaddle . ( )

j,:

13. Ðestituto persons are fi

lshrewd 2needy Sfamous 4despised Swealthy . ( )

14. Breeze is to gale as brook is to
l spring 2 torrent 3 wind 4 pond 5 water. ....,..( )

15. When a city is sa,cked it is
lpillaged 2burned Sevacuated 4beleaguered Sfortified ( )..

Go on to page 2 '



,{

30.

A

-2- -3-

home soldiers defending hardest their bravery rvhen frght
If one word were omitted from the above, the others could be rearranged to

form a sentence. Print the first letter of the word to be omitted. . . . .. (

AB CDEFGH I J KLM NO PQ RSTUVWXYZ
What letter comes just as far after L in the alphabet as V comes before T in

the word UNIVERSALITY? Print it. .. (

What number comes next in the follorving series?

7, 5, 10, 8, 16, L4, 28,. . . . . .(

Land is to isthmus as wa,ter is to
locean 2strait 3island 4laay 5peninsula ...(

A candid person is one lvho is
linnocent 2shrewd Spolite 4friendiy Sfrank. . ..(

What number comes next in the following series?
17, 12, 14, 9, 11, 6,.... . . (

\4/e raze a house by
1 tearing it down 2 heating it 3 plundering it 4 buiiding it 5 increasing
its value (

What number comes next in the following series?

75, 74, 72, 68, 60, 44,... . ... .(

lG. 1\ t. to F\./
(1)-

is to

31.

17. What number comes next in the following series?
1, 3, 8, 10, 15, r7,... ......(

ðÕ,

34.

qtr

36.

19.

20.

2r.

22.
,)1.

24. To conta,minate is to
lpollute 2germinate Sapproximate 4slander 5strengthen..... . (

What nurnber comes next in the following series?

54, 52, 49, 45, 40, 34,... .........r

Square is to cube as circle is to
1 circumference 2 compasses 3 area

ll o.\i,to
(2) 

- 
(3) //

4 radius 5 sphere . .(

39.

+1. 

- 

ts to

(1) \

42.

43.

44.

What number comes next in the following series?
8, 3, g, g, 8, 27, 8,..... . ....(

If a boy can run 25 leet while a car traveis 60 feet, how many feet can the boy run
while the car travels 100 yards? . . . .(

The opposite of convene is
lrecail 2reject Sdisperse 4acquit Sresign ....(

What number comes next in the follorving series?
5, 10, 12, 24, 26, 52,... ..........(

',2e. M t, to \ ", A;r ro

G)l (2)\ (u)\ (n)\ )

3

)

4

^.o
(r) c

18. þ i.,o ,{u,/ i"to

(1) \ (2), \ G) /: G),/ ,, (5) \ ... ..(

Print the letter of the rvord 'INDESCRIBABLE' that is as far from the beginning
of the word as it is from the beginning of the alphabet. . ....(

What number comes next in the following series?
1, 3, 7, 15, 31,... ....(

July is to May as September is to
1 August 2 November 3 July 4 October 5 May. .. .. .(

What number comes next in the following series?
2, 3, 5, 8, 12,.... . ...(

Which word does not belong in this list?
thappiness 2bliss 3 joy 4rapture 5fun. .. .(

What number comes next in the follorving series?
50, 40, 31, 23, 16, 10,... ..... (

I i..o_lu.Di.roL_ I l\
(1) F e)Ð (B) U @),Y (5) !í

windy often season and rainy autumn are days
If one word were omitted from the above, the others could be rearranged to

form a sentence. Print the flrst letter of the r,vord to be omitted .........(

27. If 5 and4 make 9, write 9, unless 4 and4makeT, in which casewrite8 .... .. . .(

28. What number comes next in the following series?
6, 10, 8, 13, 10, 16, 12,.. . . . . . . .(

(5) 
/ 

.'..."...(

Go on to page

)

)

45.

Go on to page
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46- 5, 26, 12, 27, 15,9, 7, i0, 23, r, 22, 14, 3r, L7,3.

In the line above, horv mlry odd nr,rmbers are greater than 7 and smaller than 23 ? . . ( )

47. If ten horses eat ten saclis of oats in ten days, no\\¡ many days rvill it take one horse
toeatonesackofoats? ... .....( )

48. lVhat number comes next in the following series?

68, 3+, 4+, 22, 32, 16, 26, 13,. . . . . . .( )

49. Dick stands at the head of the class and Jack at the foot. Bili stands somewhere
between Dick and Jack, Tom betrveen Dicl< and Bill, and Harry between Dick and
Tom. The middle boy is

l Dick 2 Jack 3 Bill 4 Torn 5 Harry. . ...( )

50. Except for one letter the letters of thc n,ord 'TRiFLED' follow one another in the lvord
in the opposite order to that in rvhich they occur in the alphabet. Print this letter. ( )

51. A gulliblo person is easily
lsatisfred 2offended Sdeccivccl 4taught Sfrightened . ....( )

52. tend is to borrow as rich is to
1 wealthy 2 poor 3 money 4 poverty 5 beg- ... .( )

53. \,Vhich word does not belong in this list?
1me 2us Shim 4she Sthem .....( )

54. A char-à-b&nc is a
lriot 2vehicle Sconfection 4decoration 5flower..... .......( 

)

55, I gave Tom half my money, and a dollar and a half besides. I have 4 dollars left.
Horv many dollars had i in the beginning? . . . .( )

56. A contrite person is
lreiuctant 2repentant Sserious 4dependable Sinsidious .....( )

57. most to salaries a men living r'vork earn must
If one rvord 'r,vere omitted from above, the others could be rearranged to form

a sentence. Print the first letter of the u'ord to be omitted ........( )

58. Impromptu meaìs the same as

1 expedient 2 speech 3 prompted 4 tardy 5 extempore ..............( )

59. A clock rvhich loses two minutes a da-1r sþ61. the correct time at 9 a.m. How many
secondsslorvrvillitbebySp.m.of thesameday?.. .. ....( )

60. Pecuniary matters refer to
lmone¡' 2ability Slaw 4hr-rmour Smanner. ... .. ( )

61. form creeks build to logs dams across beavers ponds
If one word u'ere omitted from the above, the others could be rearranged to

form a sentence. Print the flrst letter of the'ivord to be omitted. - .. .. . ( )

Go on to page 5
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62. Grotesquo means the same as

lfantastic 2solemn Shuge 4horrible Srvicked ' ( )

63. A man stands some distance from a high cliff, and on shouting hears the echo after
5 seconds. If sound travels 1100 {eet a second, hor'v many feet is the man from
the cliff? ( )

64. Taciturn persons are
I inquisitive 2 villainous 3 eminent 4 haughty 5 reticent ( )

65. It was 2.45 by Tom's rvatch when he left home to go to the post office. While at the
office he corrected his r,vatch by setting it forwarcl frorn 3.13 to 3.21. It was 3.39

by his watch rvhen he arrived home. How many minutes lvas he arvay? . ' .( )

(2) I- (B) I (4) I-

66. f '.to¿u,i_,.,o
(1) 

_l
1

(5) +- ()

67. Which of the following is a piscatorial activity?
I farming 2 ñshing 3 reading 4 hunting 5 sleeping ( )

68. If in the army there is one officer for 15 privates, horv many officers are there in a
corps consisting of 1200 officers and privates?. . . . ( )

69. R,espite means the same as

t hatred 2 protection 3 deiay 'l release 5 injury .( )

70. If Jack and Don together weigh 260 pounds and Don is 20 pounds heavier than Jack,
how many pounds does Don u'eigh? ( )

7L. The surn of my marks in Algebra and French rvas 12.1. I r'vas poorer than George in'
Algebra by 3 marks, although I got 4 more marl<s in Aigebra than in French. What
was George's mark in Algebra? . . . ( )

.

72. To requite is to
l acquit 2 desert 3 silence 4 rervard 5 adrnire . . '( ):

73. What number is 3 less than rvhat 4 is 3 less than one-third of ? ()

74- I am half as old again as my brother, rvho is 10 years younger than I am. What is

my age in years? . . ( )

75. A bag of marbles is divided among a group of boys in such a manner that Bill gets

exactly three times as many as each of the others. If his share is one-fourth of all
the marbles, horv many boys are in the group? . . . . . . .( )

PRINTED IN CANÁ.D¡. BY

THE UNIVERSITY OF TORONTO PRESS

END OF' T'EST'
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DIRECTIONS

This test consists of forty numerical problems. Next to each problem there are five answers. you
are to pick out the correct answer and fill in the space under its letter on the separate Answer Sheet.

Ilo not make any
marks in this

booklet

Exarr¡pre X
add x3

t2

1. Add

2. Subtract

5478
2987

3. Multiply

4. Multiply

2.04
.75

5. Multipty

4.50
aD

At4
825
cx6
D59
E none of these

A¡lswBn

A 7908
B 8608
c 8898
D 8908
E none of these

ExeuplB Y
Subtract 30

20
415
B26
c16DB
E none of these

Mark your answere
on the separate
.{nswer Sheet

Seivrpl-B op AwswBR SHBer r

ANSwBR

In Example X, 25 is the correct
answer, so the space under the letter
for 25-B-has been filled in.

In Example Y, the correct answer
has not been given, so the space under
the letter for "none of these"-E-has
been blackened.

Each answer must be reduced to its simpiest terms. For example, if two choices are 1f and 1?,
only the lf is correct.

DO ALI, YOUR FIGURING IN TITE SP.A,CE PROVIDED ON TITE ANSWER SHEET.

393
4658
3790

67

6. MultÍply

"025
.025

7. Multiply

.016

.016

8. Divide

46F -

9. Divide

.75rL25

10. Divide

3.6).72

A¡¡swBn

.001375

.00625

.625
1.375
none of these

256
25.6
.00256
.000256
none of these

I \3/æ
I 23/æ
1..5
1õ
none of these

11. Divide
A
B

64.7)30-4.09 C
D
E

12. Divide

.o4Eoæ-

15.

3x10
5x I

.47
4.07
4.7
47
none of these

1.009
10.9
10.09
100.9
none of these

r/sz
r/a
1/z,
none of these

A
B
c
D
E

A
B
C
D
E

A
B
c
D
E

A
B
c
D
E

A
B
C
D
E

A
B
c
D
E

A
B
C
D
E

484
25

2485
2486
2496
3486
none of these

x.0900
11100
11900
11700
none of these

A
B
C
D
E

A
B
c
D
E

1Õ.

11
__i___

4 B-

14.
1..5300
153.0
1530
15300
none of these

.99
98.40
99.00
9900
none of these

A
B
C
D
E

A
B
C
D
E

.0003

.03
Ð

.)
none of these

.t2
I
,
20
none of these

oÐ
-x-:tt

A s/¿s

B s/z
C z/s
D 6/z
E none of these

A
B
C
D
E

27/so
t t/z
3o/ar
2/s
none of these

ABCDE

xii E ii ii ii
ABCDE

Yii ii ii ii Ë



16. Add

17. Add

t8. add

[9. Square root

Vil6e-

20. Square root

"/ÍÆ--

)1. Square root

425
g ^96

,,r,2.

A
? :$å /sofe63 B

C
D
E

13.

A
Z : LL'e/o of 816 B

C
D
E

t4.

? - f of6as

ANSVYER

49 ft.
48 ft. 2 in.
47 ft. 24 in.
48 fr.
none of these

28 lbs. 16 oz.
28 lbs.
27 lbs,16 oz.
18lbs.
none of these

none of these

.03

.3
td
I
none of these

25/at
25/sø
5/s
z z/s
none of these

32.1.9
23t
321
32100
none of these

.12
12
1,02
104
none of these

14.58
72
218
1458
none of these

Ã 26 ttha
B 27 l/e
C 281/z
D 28tUu
E none of these

4 3/+

g 1/z

tr-lq

A
B
c
D
E

2 ft. 3 in.
,U t .11r/rin.
!7 ft, 5 in.

4r/rin.

A
B
c
D
E

A
B
c
D
E

A
B
C
D
B

A
B
C
D
E

3 lbs. 3 oz.
6 lbs. 7 oz.
7lbs. 5 oz.

11 lbs. 1 oz.

{

t3
43
84'r/z
169

A
B
c
D
E

25.

75 : 75Vo of ?

26.

25 : ? /sofl25

27.

2.5 :7 /sof 2

31. Cube root

Ð_
v32x2

32. Cube root

o-

v.000729

.20
10.25
20
22.5
none of these

t/s
Ð

20
81.25
none of these

Ð

8
80
125
none of these

55/ss

t1
45
99
none of these

77/ze

28
44
308
none of these

8
2L Yz
192
none of úhese

A .000243
B .009
c .027
D .09
E none of these

A
B
C
D
E

A
B
t-
D
E

A
B
c
D
E

AVs
B1
C3
D4
E none of these

28.

?3
824

29.

Ðôb
9?

30.

11 ',17

4?

A
B
C
D
B

A
B
c
D
tr

A
B
c
D
E

{

33. Cube root ANswBn

A s/t
E ót.t/5.lz
C Zt/z
D tís/a
E none of these

Æ. 25
B 48.50
c 49.50
D50
E none of these

34.
List price

: $75.00
Ðiscounts: 33å loi2/o
Net price: $ 3

35. \Mhat one number can replace
both question marks?

A1
Ð t 810!::_ c 25? 50 Dt00

E none of these

36. What one number can replace
both question marks?

A6
1 ? Bl2
? 36 DA6

E none of these

37. What one number can replace
both question marks?

A1
4 ? 920
? 100 D 200

E nono of these

38. What one number can replace
both question marks?

A lYz
8 ? B4
? t21/z D 100

B none of these

39. What one number can replace
both question marks?

A4
R106.25 ? i.J16? 16 D50
E none of these

40.

9+1x6-3
67/so

1- z/tz
1
57/ss
none of these

L 1,25

8" 64

A
B
C
D
E

4+2x7 -6
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Mark your ansrvers

on the separate
.Answer Sheet

T}IRECTXONS

In this test you will see rows of designs or frgures like those on this page. Each row is a problem' 
l

you are to mark your ans'wers on a separate Answer Sheet as shown in the samples below'

EachrowconsistsoffourfigurescalledProblemFiguresandflvecalledAnswerFigures.Thefour
problem Figures make a series. you are to find out which one of the Answer Figures would be the

next, or the fifth one in the series.

Exeuple X

PROBLEM F'IGURES ANS.tryER FIGUR,ES

Note that the linqs in the problem Figures are falling down. In the first square the line st¿nds

straight up, and as you go from square to square the line falls more and more to the right. In the

fifth square the 1ine would be lying ilat. So the answer is D, which is indicated on your Answer Sheet

by fllling in the litUe space below D, like this

Exeruprn Y

ABCOE
;:ii:i$::

PROBLEM FTGI.]RES

study the position of the black dot. Note that it keeps moving around the square clockwise: uppel

left corner, upper right corner, lower right corner, lower left corner. In what position will it be seen

next ? It will come back to the upper left corner. Therefore, B is the answer, and you would mark your

Answer Sheet like this ABCDE

Remember-you are to select the one figure from among the Answer Figures which belongs next

in the series.

ÀNSWER FIGUR.ES

I \

n n G il

DO NOT fiJRN OVER THE BOOKI,ET UNTIL YOU ARE TOLD TO DO SO.
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11.

T
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PROBLEM FIGURES ANSTYER FIGURES

31

rjtll
32.

33.

35.

36.

37

38

39.

@
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HI
H

w
T

æ
_-L

M
ffi
*

æ # 4
€
d #Þ

I

æ
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TEST 1. RATE-COMPREHENSION - PART A
: r1,,.,: ..'rr:'.....f . ::. r"..'.i : '

Dfuctroñs.: Thiqis.a tèst io,sÈe hówl*.U *a nq* rapia¡y yoo'can read silentl¡r. 
i 

.neaa,the story below very car
so.thàt.youìcanansùerquestioniabout.i¿.,'..'.....'l..'..
. ' At'thã end of.,ane mi,nitte'you will hear the"word ''¡Stop.'r - pn¡.u circle arouridr t}e word yoo ur"' thro readini
wait'for,furtherinstructions.,' :'ì ,-r, :, l

Gr,ass
' I Glass ìs made by melting sand with lime, potash, soda,
or oxide of lead at a great heat. 2 Silica, whicli is tle basis
of sand, enters into all varieties of glass. 3It has more to
do with determining the quality tÀan any of the otåer
ingrd_dients. aThe purity of the ingredients and the pro-
portion in which tåey are mixed also have much to do with
ttre quality of ttre glass.

F Sand nay be said to form the basis of tL: glass. 6 Con-
sequently the clearness of the glass depends largely upon
the quality of this ingredient. 7 The proportion of silica
varies in difierent kinds of glass. 8In lead glass it is from
42 to 60 per cent; plate contains about 79 per centr'and
window glass about 70 per cent. e The amount of silica
usuall5t determines tbe degree of hardriess, thoùgh other
substances have some efiect upon tåis quality. 10 Lead
tends to make glass soft. ll.Sometimes lime is used to maÈe
it hard.

u Nearly all the silica used. in the glass fact<iries witlin
ttre last fifty years is in the form of sand. 13 Prior to tlat
tle best qualities of glass were produced by crushing and
washing flÍnt and quartz rock. la This process !r/as so expen-

Wait lor further diìections, Do not answer any òJ the qtesf¡ons until you are told to d,o so.

+2
0r'" " ' 'uoJr Io epgo g Áz¡c U ¡epurrr e¡qe1etaa.1 ,

+ -sr sselE Jo sseuJeelc eW slJÐge flsnorres ?sour qJrq¡ô. pu"s q flrrndun aq;
6""" :""" """."" . " " : " "euoÁla.o,à g e¡doetl^dqlpelrr 6 sreu8¡e¡oI I

¿pesn sst¡8 palrodu¡ 
!.r Í:lunoo slqt q aldoed Jo ss€lo t"q¡l Io seuroqàql u

8l....'..:.....'.......'.......,'luecretI'aag8luec¡edeuoõ}Eociat['euoJo}IEgouoI

¿" " " 'uc¡¡s ãup¡eu ¿ zyerh urorl Eclgs Bum¡e1qo õ EclIIs eql Bu¡d¡¡rnd 1
¿asn leraua8 ro¡ ealsuedYa ool lI ep"ur Áparuro¡ ssel8'¡o arnlce¡nurur aql uI sseJoJd feql

s:.::..:..r.... ...¡... ..4corzpenb.g puus6 lulgI

e"""":":" """ ","" '''sluc¡u¡aqcãu¡sng Bu¡qseir6 Su.mrnqI 1-. ',¡,
¿sse13 8uI4eu roJ pesn pu"s eql ruorJ pa^outer eprxo uorr sr ¡ÀoI

?"""' "" "posnpgelIo1rmou"_eqt g ssecord8ur1lerueq1 6 pesn"c¡frseql T, -,.'r

- s¡ lcnpord aql Io f1¡¡enb sql slce$ts lsou qrlqÂl sse13 ¡o arnlcelnueûi aW ul ¡otc"] euotãqj
s""" ':""' '''sse13eluldg sse¡8pue¡6 sse¡B¡Àopq¡,rI
+ ¿tscIIIs Jo uorlrodord 1sa1ear3 eql sur"luoc gse13 ¡o pur4 1eq4.
2""" '''''pu"s8u¡sserrluoc g zpunbãu¡gsruc U Ec¡Us8u¡¡1eu 1

¿sse18 Jo e¡nlc"Jnu"rrr aW q pesn sz(ero.1e slssaco¡d 1éq¡.
r"i"""" ""'r "" "'pû¿s¡ouorpodorrlg puesjofl¡¡enbU pEaIJoFinou¡", I r'.

, - -, , , r , , , 
' 

, , , ,, , , , , , , , 
' 

, r , , , , , , , , , , 
' 

, , , , , r , , , , , , 
' 
, , , , , ,t,tln]t "ut Jo 

^?{"t"utuntt "ot u"o*tnl?P 19P'
'pBeI g E0IIIS U Epos I: : ¿ pu"s Jo s.rsBq eql aq 01 pr"s sI lgq]!\ .s1

'.,{pcarror pãrã¡1Àsu? sr aldurzs aq¡ '¡equmu sftfl rapun acrds aq} ¡¡S 1q3¡r aq1 1e seceds râÁ\sue oq] uf 'J€

Ice¡roo slq+ Jo ¡êqrunu eql ecpoN 'râ¡ôsue lf,aJrof, ar{l }Jeles 'll aloleq ua¡r8 s¡e¡¿.su" aql pu" uo¡lsanb r{ceâ:'pr
'$o¡d' stql ro] 'sai

oø14 ?Neqll.r¡À noÃ '11 lnoqts suo¡]senb eseq] Je¿asue'pear 1sn[ arteq no,! ,{ro1s eq} 1e 8ur4oo¡ lnoçVh ':sN{rr-c

sive that it made tJre glass too costly .for genera.
15 Bohemian and a few other varieties of European gla
still made from silica obtained in this way., 16 the ex'
of Bohemian glass in rhi5 ç6un¿¡y restricts it,to the t
of wealthy people. ' , .,,t.

r? fn tåe manufacture of glass of high grade, the qr
and purity of sand are of the greatest importançe. ' t-,

most searching examination and careful tests are ma
determine the nature and extent of any impurities r
the sand may contain. ls These impurities are comn
oxide of iron (iron rust), alumina.in the form,of c!ay, 1,

gravel, and. decayìng animal or vegetable matter.: -20 
j

of these impurities except iron can be removed by. buì'
and washing. 2r Oxide of iron can be removed only b
use of chemicals. 22 Iron is the most troubleSome'',:
because it cliscolors ttre glass and destroys its transpar
I For the best qualities of glass it must be entirely free
itol. * A propoftion greater than one hall of one pet,
renders tåe sand worrhless for even the poorest qual
glass.
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ÎEST 1. RAIE_COMPREHENSION _ PART B
,: .i:,:ì ì.:. ....., .1..,:....,. ',i..,. . : ' ,l

acrrolls., Rea{ this,ito¡y very ca-reïully so thatr:you' can-ánsúér.questions about it. ',q¡hen you hear the word
oprl'l,put aciiclc i¡roundilú word,you aie then rea¿iog and ¡iait for further instructions. ' ' '

ArrÈlryrs ro lñcRc¿ss CrrrzBN Co¡{rnor

Ihe gove¡nment of ttre,:United States ìs merêIy the
¡cy by which the pàople protect'their own rights and.

cties., ? Ourgovernngntmaybe said to be the organized
of all the people. 3 The people govern in this country.
e men and the meanS by which tley govern, all com,
,d, are the government.
Public.offcers aie'not masters, but servants. 6The

iident, Senaùois, Congressmen, and judges inthe nation,
govetirorsr senatois, and members of tle legislatures
he,statesr are onty agents or servants of the people to
y'out:thc people's will. ?The power of government
l not reii ìn Washington, the capital of the nation, nor
he capiøls of tåe difierent states. I Governmental
qr exists.all over thcse United States. .efn fact, tle
er,of 'goùernment exists right in the homes and hearts
re people.
The Presidenthq¡.no power except that conferred upon
by tle Constitution and tle laws which the people

: adopted. rl Neither have tle Senators, ttre Congress-

, nor the jrrdges atry:powe¡ èÍcept tlat given by the
rle;:and the people at any time cän take away any part
Lepower givef. 1t n¡ neonle, of course, is meant all the
ile, ' 

13,Not, tåat all the pedÞle must agree to any law to
: it enacted., t¿Thg majority,of the people make the
, as'a ùlê. u ilhis fact will be taken uþ and considered
: completély later, in connection :wit}r the initia-
and referendum, 16 Government is power to exercise
.o1ity..,l7,.Aqttrority is in the people, and the auttrority
.e people is expressed as t}'ey want it in laws which tley
e.

Thè problem oi particular interest here is that of at-
)tmg to p¡event.4bules of public off.ce, and of still'
ler increaslqg cití4en control; le Early in ihe his¿qry
rr gover¡riìent.tìe System of appóinting men to office
use they had rendered some special party service

Ited in agreat man¡z:abuses. 20 These abuses are gradu-

ally being corrected through a better system of appoint-
ment, knolgn as Civil Service Reform. 2r Under civil service
people who wish to be considered for a particular posi-
tion must give evidence oJ their ability to frll the position
satisfactorily by passing an examination designed : to
test their qualifi.cations for tåe service demanded. 22 This
method of àppointment has a tendency to procure more
comþetent public oficials.

I One of the devices to secure more direct self-govern-
ment or citizen control is known as the initiative. % This
plan permits any person or group of persons to draft a
proposal'for a law. 25ff the signatures of a certain per-
centage of the voters are secúred, this proposal is- tåen
submitted to all tÏe voters for their,approvalror dis-
approval, which they express by voting "Yes,' or ..No.r,
26ff approved by a majcirity vote,.the proposed Ereasure
becomes a law.

e? The referendum, as the word suggests, means a referring
of something to the people. 28 Befo¡e most'of the state con-
stitutions were adopted, they were referred. to the people.
2e In a similar manaern amendments to state constitutions
are referred to the people for adoption or rejection. 30 The
referendum, therefore, is not an entirely new idea. sl As
applied in some states, the referendum provides a plan
whereby a nìeasure passed by tåe legislatufe must be
submitted at tle next election to the vote of ttre peorple,
provided a certain percentage of the voters petition that
this be done.

32 The recall provides a way to remove a man from offce
if the voters decide he has failed to give satisfâctory servicè.
æ Under this plan, whenever a certain number of voters are
dissatisfied with the conduct of an elective offi.cer, they can
get up a petition against him. il This will compèl a new
elèction; and, if the officer tåen fails to be electeã, he loses
his offi.ce.'

+3
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, r.,,,:,ì...1 , TEST ?. TOCATION OF ,.INF.ORMATION .rowâsirenrReqding:NewEd,::.adv.:,å,ü

i .-.1 ..:. t . ..: . ',

' ''1,,' ' ',,":, PART B. sÐLEcrroN oF KEy ïroRDs : ".
.,,¡crrQNs, Thìs ìs a.tgst oJ your ability to choose key words for use in looking up information in an index. Study
ample. Read each question and note that four numbered words or phrasel aie given below it. Three of 'tåesã
q o-r phrases would, if lqoted ùp in an index, be likely to lead to an answer to the qúestion. One of 'the numbered
jivoú-Id notlrelp in locating the inJormatio¡. locaté this one word or phrase, the'õne thøt would not helþ,, andnote-rmber.,, 

Then ûll inrthe ansv/er space 
-at the right of tå.e exercise which has the same number as the worã or phrase

h you chose. llhelsample is answered correctþ. :
,'LE.l What is the value of our annual corn crop?

.
,.Vhat is the value of our annual supply of dairy pr.oducts?

:.,,,, : 1þutter '2.cream-- 3wool t 4cheese...".:,. .....--...:1
',':Vhen was the fust tianscontinental railroad completed in ths l]rti¡.¿ States?
:,.,:',:', lUniledstates 2travel Sriail¡oads 4trànscontÌnentalrailroads. ....:.:.....2
,Vas',tafayètte tle leader of ttre f l Committee of Public Safety " during the " Reign of Terror " ?

.'.,1 :. :, l Lafayette 2 PúblicSafety S "ReignofTerror" 4 leader. ...,.......,.....a
,,VaQ Hindenbu¡g the cornmander of the Allied À*U"S du¡ing tle, Wor1d \4/ar? ' "Þ

Vhat was the loss to the citrus fruit industry caused by insects in 1937-1938 ?

'...:.........':..]1pioduction2oranges-,3citnrsfruit.4insects.
l'.V :iå"gt"now tle author of "The Courtshþ of Miles'standishi'.? ' '

t',': .. ',Y lAmeriianlitèratuie ,2poeln 3Longfelloù 4MilesStancliah;,... ...:...-.',1..6
is:theiìtac,e1emert..ç4led.radium,,obtainedsolelyfromoitchblende,aura,niummineral?

{ow does the United States rank with other countries in the production of rubber?
,lr'r : '.1'u¡iié¿states .2rubber: .Stireindustri 4¡ubberplants.....;.:....."..;'..........8
Mhat was the character of tle literature of New England throughout the Colonial Period?
.,,ì,,,.,,,'¡ ::1'literature 2Colonialwriters 3imagrnation 4NewEnglantlauthors..,,.-.1....,-,ì.'.g

1 c¡ops 2 wheat '. 3 coi:n : 4 sweet corn

.lid the Cabinet system of England begin with Queen Victo¡ia?,
,: ' ,: ,.. 1Cábinet 2 ReignofaQueenVictoria , 3 EnglishCabinet 4 constitutiotl ,..,.1..;.....,10
:..::l'.

.: t..r _,. . ..t 
:

Iow does the United States rank with the more important European countries in the production of wool?
lwoolens 2imports Ssheep 4wool . ........11

Mas the " Gold.en Age " of Rome d.uring the period. of Hadrian ?

,-'.''..'1 lperiõd 2Romancuiturg 3l{adr.ia1 . 4t'GolilenAgel'.:r-.,.......'...'.:...'.'.tt
:ffasthéBoyScoutsofAñêricaihefrrstnationaIorganizatignforboys?..
,-:,r::¡.l.i.aiqo.nalorgàniz4tions 2BoyScoilts,' SleaderÁ 4scouting..:....-.......'..:;;....'rB
ffas General'Wolfe in command of t}e French at the battle of Quebec?
,r,,,r., ,,- 'lGener¿lWolfe 2baIlle BFrenchandlndiaoWar,.4battleofQuebec.,.,...'..,...,.r4
.':ii.thaNortn: Pole,sùrróundeilby'1uo¿orwater? ',l'": ' :

-..,,''i.,.. 1wàterr. Z UoittPolel. S arcticregions 4 polarregions........:....".'.:........:..15
i4lhat one factor contributes most to the present death rate in the United States?

j¡.ì,¡ r,;:, , :l'deathrate 2accideuiÉ 3disease 4contributions...;..:..'...,: '...16
Was fuistotle L.'own principally as a philosopher of early Roman culture?
,::".'.r'r',: rarisloae,'^2"literatrire ãphilosophy 4,Ro'¡anphilosopþ ...,..,;..r,...;;'..!z
Vúhat efiect did the mosquitoes have on the development of ttre Panama Canal?:::',' 1Panamaðanal 2mosquitoes giInss5 4climate',....'......::' ...'1:i....18

,'Was'Garfreld the fifttr President of the United States? :

lgovernment 2Garfield 3Americanpolitics 4Presidents ...'.....'.le
Has tåe Socialist party generally followed. the policy of closed. shops and government ownership?:..,:....:: 1S{verimentownership 2Sìcialistiopolicies, Sclosetlshops 4party. ......'.20

...:.,..*
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Iowa Silent Reading: Nec Fd.: Attv.: Au
,,.:.,..ì.:,:.ì.:.,r...,iì,,:.rff,Sï..I ....,.$$\99MP.ïT{PISION.--.P-+l.-T- 8,..(e,o¡f,'d)
)4!lcrioNS::r..1vi-thout:ìlÒ-oFj4g'àgaìiìt@,,,ar¡i!þ,,airiwer..thçËe.,queqtioiis,,'',Study-.these rsàtementsrcarefully.
)eòide,w.hfthpil,llJeqll of tle article, a sþteqe+J,,isrlr¡e;-fàlser oi nãt,diicussed:' . Ii;:accordingl,to the article,',tÉê

1eùt.id¡ot'discussed iii.the ar,tlcþ.(gpn,though,tr¡è.¡or false'in ìtSeU), fiil io thè spaceundèr N (for iot discussed).

S¿¡ær.n. fn order for a law to be enacted it must be
approved by all tle voters.

1.

a,

t.''o

4.

õ¡

6.

7.

J¡ the ]Iaited states tle rqal source of all governmental authority is in the people
themselves.

The agency for the exercise of the autiority delegated by the people is called
politics. ,,. ...: :. ¡................,....1,.. . 1...,,j.... ...: : r..........,...2
In a democratic nation a public offi.cer is actually tåe servant of the people who
electhim. ....... ........
fn order for a law to be enacted it must be approved
by,tåe'supremeCourt. .:.....:.......,...'.,....:......:.......:... .....4
The control of government in ttre American system
rsmuongress..... .....:. .........6
Citl"e¡¡5, by tleir votes, may delegate authority to offi.cers but have no power to +
Titþdrawit. :.:....':...,.i...r., ...,,,....i..,,...:....,,.,,.i...i... ...,;.. ...........6
Judges have no authority except thät speciÊcally granted each judge
by the President. ...........7
Men are.freg-uently ap_pointed to government offi.ce because of some special party
,service they, have renderèd. . ; . . . . . . j . . . , , : . . . . , . . , , .,.'. . . . è

'A,votçr is èntitled to vote as'i
he pleases. ..........e
Ambassadors are appointed from Civil Service
lists... ....... .....10
,According to this article the Civil Service system has corrected abuses connected.
withpoliticalappointments.... ............. ......r1

4+
Allla.ws.passedbyCongreSsar€automatica1lyreferred
tothepeople ....... ........12
The Ðred Scott'Decision was a famous court
ruling. ....13
Under the Constitutiol of the U:rited States tle only persons who can d¡aft a
proposal fora law are Congressmen. . ....... .......r4
Government control is centered in the hands of the state
and national officers. ..i....,...,..,...15

Civil Service examinations are open only to voters from the party ïn control at thetime.......':..'.'.:....'.
Alproposedmeasurewhenreferredtothevotersbecomesalawifapprovedbya

A,n oficer who is recalled'loseslhis office even,tlough,ttre voteis +reëlecthim... ...:... ......r*
9¡ The Federal income 'tax provides money for the support of the national

government. : . . ...ì,..
Under Civil Servicè rulés ah appirintment to public office is deterrnined by the man'squalifrcations ............... .......20
The initiative is a privilege which may be used only
by'a governrnent oft cer.

þ ryqy' to re*ólr" ao unsatisfactory oftcial from ofrce is by means of a petition
signed by a number of voters.

fhg appgintment of men to government office as rewards for political sewice is called
theSpoilsSystem:''.:'.;.-."l........'..1'...'.:.
The power of government in a democracy is delegated unreservedly
to'onqman. ..-......,....,.......;..'.-......,... ...:... ......24..,, .:. .ì

Many state constitutions were referred to tåe þeople before : .ìtheywereadopted,, ...:........:. .....25: , 'r ' Do not filtn this þage untíl gou arc told fo'do so.'.i:. :. l. :
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crIoNF. The anSwers to the questions in Column 2
,¡und ü the index below. First read the question and
:n¡r¿ tne desiréd ans\ryer by looking undei the proper
I in'the index. Then locate youränswer amoirg 

^the
:rlê:ânswers given wìth the [uestion and fll iñ the
r3r spâce in the margin rvhich is numbered the same.
.rdy the samples carefully before you trJZ to answer
,uestions.
:k at'Sample, A. In the index under 1'fndiana"
vili 6qd the word " coal " and the page reference, 145.
,s.third among the answers given'with the question;
,: thüd answe¡ space has been filled in.
:k'át,Sample B, See if you can frnd the answer in
idex, ,The coirect answer space is marked..
swer the remaining exercises the same way.

ÎEST ?. LOCA-TION OF INFORMAÎION
PART A. TSE OF TIIE INDEX

i:'agricultur,alþossibilities, "ì3, zt4; commerce, 2r4,
; exports; zr4 (Fig. r47); frsheries and forests, 2Ío-2r2;

.Jarms, zro; imports, zr4; map (Fig, rzg), facing rg7.

nship: defined, z4; boys and girls, z6 ; responsibility of,
,Q+-QS; dutìes.of, z9-3o, 4g-Sg. Se;e also Americans.
runities: defrnition, se¿ Community; kinds of, g-r8;
]in.of, rr-rz; growtl o1, tz-zo: large and small,'r!-r8i
:eration of, rg-2or 42,49, rr3; and heaìth, gr43; and
protection of life and property, 45 ; and èducation, 65-66 ;

, beauty, 7z-85; money for expenses, 8f98; organization
i)g-rrr; dependent upon each other, r39.
I it America, r87 ; Argentin a, á82 ; U¡ited States exports
,i. rgoJi ztSz-284; plant, r87; industrial uses of, r89.
:Si icityr,toS-tro; county, rz5 ; state, Í2o-r27 ; national,
-268.

products: r8z-r84; in northern states, r8z-r83 ; states
ling in production, 83. See also Cattle.
;alk: comûreÍce, 4rrt 4r4; exports, r8o, 4rr (Fig. z6z),
; , map (Fig, 258); 4o8; possessions, z4z ; resources, r8i-

, ,r49=¡5tt ancient, r48-r5o; aniline, r53-r55; çoqh-
¡li5o-¡52 ; iliscovery of native American; ito; ïiewqods
r,Forest) ; manufaðture in the United StateJ. i ç c : recent
'ease iirvalue (Cþg.rt 15); r54 ; substitutes foínit"ural, r53,
,; _ vafue of aniline, I54-r55 (Fig. zo), 48. See' aTlit
:hineal.

,¡:,, 
Ste,Wheat' ,,

ir,l6-t5t; as fuel 46; waste, 49=5o. See also Power.
ra: coal, r45; com,44; hogs,88; oi1,'r59; wheat,85.

¡rusnep-: 385 ; and school life, 3o8; physical defects, 3ro;
,gentable,, 3rr ; causes'o1, 3rõ; haUii, Jrr, 3r3 ; f"roûí
rccor 3ó3.

nds: zz4-zz5; Alaska, 275; deserts, 22t-222; east of
pian Sea, 3o4 ; Lapland, zg4; number of miles in United

':Les,'' zÒ6; Moscow, 296; 'spur track, z3g. See atrso
ìnsportation.

: map of, 3r5; admission to Unionr.3r8.
::co: instruction at School, 364,; economic injuries of, 365;
iidden to employees, 4oo i äviÍs of 

"i.otìri-rtt, ãO¡ -áA0." 
'

: : 482-488 ; advantag-es for, 489-484 ; .Arctic Ocean, 396 ;
.tmos wrfh whÍte people, 388; Ilawaiian sugar, 465..
.e:, 55, 34o-344; Grand Canal, 34t-g43; manufacturing;

t: fertilize¡sfor,-48-; insects injurious to, 5r ; kindsof, 43 ;
paratton ot seed.bed, 55; when to sow, 57; worldrs bread
ut, 52; wheat drseases, 59,

SeuprBs.
á. On what page will you frnd ínformation about coal

i¡ Indiana;?
1 86 2 88 3 146 4 t46 5 1õ9. ....e

B. Can you ûnd information about the schools of
Denmark? lYes 2No..

fr:tnrx

Iolga Sileut Ra¡lìrie,:ìNeù Ed, : Adv. : å¡¡

1. Next to what page can you'find a map of Alaska?
1 129 2 L47 3 197 4 2i0 5 213...r

@

2. Does the index tell where to find ìnformation about
the industrial uses of corn?

lYes 2No.. ........2
On wÏ-at page can a defi.nition of citizenship be found ?

118 220 322 ,424 5i6........3
3.

4. Under-what topic can you find additional referencés
to gas?

1 cattle 2 coal 3 fuel 4 petrolelm
5 power. .,,.....4

What is the nuùber of the ûgure which shows some-
thing about the export of corn from the United States?

1182 .2L86 3187 4189 5190..:¡
Under what entry does the index refer you to addi-
tional information about railroads?

1 .A.merican 2 freight cars 3 tracks
4 transportation 5 Unitecl States............6

On what page will be found information 15ù
about tobacco âs a cause of nervousnesS?

r 312 2 363 3 386 4 386 5 400...t

What is the number of the chart showing recent
changes in the value of dye products?

1il 2L2 315-'420 522.......8
Does the index tell you on what,page you can ûnd
somethingaboutflour?, 1 Yes -21ó..:..,..,.9

On what page would you learn about the insects which
injure wheat?

1 43 2 48 3 õ0 4 6L 5 õ6:......r0
Ð

Qn hoq many pages is a continuous discussion given
about'the Grand Canal of Venice?

11 22 33 +4 55............11

Infor¡nation about the admission of Texas to the
Union is given on what:page?

1 310 2 312 3 3i6 4 3!7 5 318..r2

On }ow many different pages are brief references given
to the commerce oI Denmark?

11 22 33 44 S6............la
On wha,t page is a discussion of the county court given ?

1 125 ,2 Lz',r -3 26O. 4 ?72: 5;[79.;,.ru,

Under what'other rvord would you look for furthe¡
info-¡mation,about,dai¡y..pro¿ucts¡:, ì,,''

1 cattle 2 corn 
- ^3 

"o*, 4 Denm¿¡þ
5 Texas ......,..r8

, 
bo not turn. this þgge ¡üi1,,vgu'ot" 
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. . I . . Iowa Silent Re¿diûÈ:'Ne¡v Eil.: lldv;: .A¡c

EcrroNS. A story is given b-elow, witl each sentence numbered.. These numbers are to help you answer ques-
s-about the story. Read each question and find the sentence in tåe story which answers it. 'Nätice the nurirber
his sentenCe: Find thþ numìer-among tåe answçr spaces.at the right of ihe question ancl fill in the space under it.
.gok 39 .the samþle betow, . Space,{o."1. is fiiled.b..áur. the quesiiãn in the: såmpì; is ;;;*;d i* r":iã;¿.;'Ñ;. i
heartic1e;.A¡swertheotheiquestionsinadimilarmanner.
ou will have three rn'inutes for this work. You may reread parts of the story if you need. to do so.
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Russnn

Rubber is a substance composed of carbon and hydro-
,obtained from a milky liquid known as latex. zLa1ex
es from the roots, stems, brancheÈ, leaves, and fruit
,widq variety of trees. 3 For the most part these trees
r in the tropics. a The milky juice is not the true sap,
a seçretion which does not seem to be essential to the
rf the plant. 6If this liquid is allowed to stand foi a
lou{s, theparticles of rubbe¡ rise to the surface. 6 The
¡hy mass thus obtafuied can easily be rolled into a sheet
Ì.er òonvenient form. ? When allowed to dry, it loses
loughy character and becomes tle fum, elastic solid
vn as raw or crude rubber. .

.n whatever form the crude rubber comes to the fac-
¡ the'ñrst thing that must be done is to clean it tlor-
Lly and test it, as rubber varies greatly in composition.
Jntilit is used it is stored.in a cool, dark place, usually

ìIground. lo When a load. is brought to the manufac-
ig.plarrt¡ the first step is to steam it into a soft, plastic
¡, ,t1I! is then tho¡oughly washed by being passed
:gh heav¡r rollers while water is sprinlled ãn from

,e, 1! Finally it comes out looking like a thin piece of
: sponge. l3Vacuum- driers take this spongy sheet
extract every particle of moisture.
Next it is put into mills which rub and crush it until
es its elasticity and becomes soft and plastic like putty.

.tåis form,it is ready for the mixing room, where sul-
'and other ingredients are added to it. rG Each rubber
uct has a special requirement which must be taken into
unt in the preparation. 17 For some articles the sub-
)e must be hard, for others soft; some must stand.
sion, others heat. 18 Some will corne in contact with

others must stand. òontinuous pounding, and still
ts a,steady pressure. re Each ingredient is weighed' painstaking care. 20 Then the mixture is rolled
:een hot rollers, from which it emerges a sheet of pre-
I rubber about a quarter of an inch in thickness.
Ihe rubber is then ready for the products factory.
ber the articles have been fashioned, tley are vul-
:ed. 23 That is, the rubber is cured by the use of heat.
:e hardness of the article is determined by the amount
:at and the length of time it is applied.

Se¡¿pr,r. In which sentence does the article tell what
rubber is made from? . . . : . .. . . . . ,. .

1. From what part of the plant is the liquid obtained from
which rubber is made?.

2. Does the removal of the liquid kill the plant? . . . . . .z
3. fn what parts of the earth do rubber-producing #plantsgrow? ........g
4. What happens if the juice of the rubber tree is allowed

to stand undisturbed for a time?...... . . . . .. -..... .4

6. What is the ûrst step in the treatment of the raw
rubber at the factory? '..

6. What causes the doughy mass taken from the top of' the latex to become firm and elastic?.

7. \ilhere is crude rubber kept before it is taken to the
. 

. 
,manufacturing plant?. . .I. .. . .... .. .. ..: .. .....z

8. How are rollers used in washing the plastic rubber?s

9. Why is steam applied to the crude rubber?.... --...e
10. What _a-ppearance does the rubber have after being

. washed?. :'...... ..........10

5Ð
11. What is done to change the crude ¡ubber into a putty:

like mass?

12. How is the water removed from tåe sheet rubber?. . . rz

13. Where is sulphur added to the raw rubber?. . ¡ ... .... 18

14. Are different processes required for rubber which is to
be used for special purposes ?. . . . . . 14

16. Are the mate¡ials which are added to the crude rubber
measured very accurately?... .....15

16. Are some ruòber articles made to withstand the action
ofacids? ..........16

1?. In what shape is the rubber in its last stage in the
rubber mill?.. .....r2

18. What is the name of the process by which rubber
articles are made tough and hard?.

19. What determines the hardness of rubber articles?..rs
20. What physical trqatment is the basis of the curing

process appiied after the rubber has been molded intõ
the shapes of various articles?....... :...........20

&
Do not turn this þage untit gou are told to do so.
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The art of clay-worling was fust evolveil tårough the

'ufactu¡e of pottery. The development of satisfactory
es ànd colòr efiects came ttrrough trial and error and
rdingly involved great expenditure of labor.. As the

- industry grew, these processes were held in secrecy
,,impróVements were slow in çsming. Witl the ad-
rement of science in otler industries, however, it was

,4 tUat its attention should also be directed toward
.working.

ÎESÎ 6. PARAGRAPIT

': . IowaSilentRe¿di¡g:.NcwEd,:.Ailv.:.A¡¡

COMPREHENSION (Cont'd) ':

,t; The coconut-pàlm tree is put to many uses. The
;i¡es'make paper, twine, ropes, and brushes from the
. The shell is used for ladles and cups. The young

3s are eaten like cabbage. Baskets, fans, and ûsh nets

'rade from the mature leaves. The trunk is used for
,es and posts.

A.

9l
Choose ttre best title Jor the paragraph.

1 . Growth of Industries 2 Manufacture of Vases
3 Artof Clay-W'orking...... .....á.

Why did clay-working as an art develop'slowly?
Because of: 1 secreoy concerning the processes

2 int¡otluction'of scieatific methotls
S labortrouble.... .:.,..8

'+
Earþ improvements in pottery body and color eftects
came about largely ab a result of - 1 resea¡ch

2 an accidental discovery ' 3 trial and er¡0r.. . .c

B.

c.

,',¡ Cotton culture is not unlike tlat of con and pota-
:, '.Fields are plowed and fertilized and the seed is

,rped iq þjlls. Cotton planting begins in February and

:ueùtly contiriues for two montlis. During May and

.':, .y'!en corn is just being planted; tlie cotton plants
,:eady to be cultivated. This is done with a hoe and is
:d "chopping cotton." At this time ttre rows are

:ned- by,cutting out the poorer plants. During tåe
,¡¡,part.of September cotton picking begins.

10

á. Choose ttre best title for the paragraph.
1 üses of the Coconut Palm' 2 Native Canoes
3 Pat+-Leaf Baskets,:. :... -..::..............4

B. The natives use the leaves of the coconut pabn to
make- 1 cupg 2 canoes 3 baskets.. ..'.8

14

C. The.tru¡ks of the palm trees are used to make -1 tsh nets 2 native caûoes 3 fans........c

l.ì The first discovery tåat our ancestors made about
,.was that it would.burn. The second great discovery,

.ù:was made many years 1ater, was that coal would
rme coke il it were heated out of contact with the air,
s not to burn it. The third very recent drscovery was

'recovery'of the by-products from the gases evolved
¡ the coal was Èeated in this way. ' ,

I 2. .Ð

i: :: : ::

11

á. Choose. the best title for the paragrapl.
1 Planting Cotton 2 Picking Cotton

L23
::. ¡: :!

3 Producing Cotton..., .. . r..i

During what month is coiton planting usually begun in
the South? 1 Septembei 2 February

3 May..,..;........,'i ,...r...... -.....,.. '. '31

Growing corn in the corn belt is much like growing
cotton in the South because - l tle seed is'planted

in hills in plowed fields 2 planting of both is done
at the same period 3 both are cultivatedby hand c

È

B.

.2 'B

c.

I

::

1
:.:

2:, -. .3

:: a::

A.

L2

Choose the best title for the paragraph.
1 Discovery of Coal 2 Discoveries about Coal
3 By-prorluctsof Coal....:,... .....-......4

What is the most recent of he important discoveries
concerning.the uses of coal?' 1 recovery of by- 

:

products from coal gas 2 recovery of goal gas
3 its :heat-producing qualities.

2:.. ð

4ù

Ðo nait turn lhìs þagei until'Uo:u are told to do so.
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B.

C. In order to produce coke, coal mrrst be heated-
' 1 u¡tler air Þreqsure 2 away ffom âir :

3 underwater. ...'...'..c
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ÎEST 3. POETRY COMPREHENSION

)rroNs. This is a test of your ability to read and interpret poetry. Read the poe-: below very carefuliy
,ìattèmptjng:to- answer anl¿,of thq questions about it. . ' , 'r

jce tn¿lin.t¡is selectiol:Lértainpâssages are'¡nár,ked bl¡,numbqEed brackets. Read each question and find the
atêd paSqage which:contai¡S the,6est answer to tle question. , Answer ¡þs question by filling in the answer space
,,endõl tha question,whiéh'has the same nu¡nber as tle b¡acketed passage which contains tìe correct aiswei
r may reread parts of the poem if necessary.
, sa-pt. is aniwered .ott.ätly.

.e; To whom is ttre poet addressing his discou¡se?.

L. :2,: A ,4' .. ¡

ã ii ii, ,'ii :ii

: ' W¡snou

i sons of men, with just.regard attend,

-1--2
rsen¡e the preachei, and believe t}.e friend,
+. q-- <--r---------:-4r+
hose serious Muse inspires him to explain,

rat all we act, and all we ttrink is vain,

¡at rn ,t!is- Þllerr:qase g! q9ïty tea{sl

¡er rodki,of perils, ànd tlrough vales of tears,

---9

sstined to march, our doubtful steps we tend,
:-----i-+l+ +11-------
¡ed wit} toil, yet fearful to its end.
_
iat from our birth, we take our fatal shares

- 1*

I follies, passions, labors, tumults, cares;

rd at approach of death we shall only know
,..::*l[Í--:---i | -+f6-

il!+t¡¡, *nich flom t}esé pensive numbers flow,

t¿¡,s¡¿ þursuè false joy,'and suffói real woe.
.-¿:::----;-.:ì tq----:-----:--:--: . I -',19-

rt O !, ere'yqt,original m?n ruas made,

;e ,tle foundations,of this earth were laid,'''' 
201 :

was opponent to our search, ordained,
2L

¡afjo]¡r.still sought, should never be attained;+-_2r>
ds' sad experience cites me to reveal ,

id,what I dictate is from what f feel,

¡rn as I was, gr€at Davidfs favorite son;

-.. 

. 26J

ìá¡ to my.pçople, on the Hebrew throne;
__ET+ -_2&_=:-
:blime,my court with Ophir's treasures blessed,

-oô 

- 

-âi-

y name extended to the fartlest east,

y body clothed with every outward grace,
+;7+* L-r-3&-
rength in my limbs; and beauty in my face,', 3+ , - +36-
fS5grh.'-rl I'ith fruitfut n3rtt_.ry 

:dr
rick my invention, and my judgment sound.
---------..+38..--:--.-,39+
iiq;: (I:cómmunéd with mySelf) árise;

únk, to be happy; to be greai, be wise;

,q!gg,gilllt
ri,'tis.a godlike attributg to know.

must from science flow.

F¡ôm "Knowledger'I by John Pryor

t
1:

1

1.

o

ù.

A¡ewe all asÈed to believe tåe explanation given here?r

WhBt feeling inspired the poet torprite?'....... ...,
\ilhat does the'speaker say about all that we do and
think?......:.......

+
fs ttrepatlof life very difFcult to travel? .........4

How does tåe poet refer to the length of life?. . . . . . .5

Do people ever await ttre end of life with fear ? , . . . - s

When do we begin our work and worry?. ...... .,.?

What do we take with us tårough life?. . . . . . . . . . . .8

Wþat will we come to realize as w-e near the end?. ..s
At what time in history was it decreed that happiness
should never be realized?

6*
'What does the poet say is tåe object of what we call
üfe? . . .. . . . . . , . . . .11

Over what race was Solomon a ruler? . . . ; . . . . . . .12

13. Is Solomon's fatler mentioned in tåis poem?. . . . . . rg

Did Solomon know how well his people liked him ?. r¿

W'as Solomon wideþ known in the Orient?. .. . . . . .ro
What indication is tåere that Solomon was
wealthy?..:... .:.... ....,......16

Did Solomon have a strong and healtåy body? ...rr
What did Solomon say to himself when reviewing all
thatwasgiven tobim?.: ..........rB
lilhere does he say spiritual contentment È
comesfrom? ........rg

20. Wh-at did Solomon say about knowledge?.. ¡ . . . . . .20

Do not turn this þage untít gou are told to do so.
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lom is the great feed crop of the nation. Unlike

, it can'only with diffrculty be transported long dis-

,;,becauqe it is heayy and bulky and spoils quickly

,packed. Moreover, it is not.in greât demánd for
.r food, because it does not make such light bread as

does, 
'. Therefore, onþ a very small percentage of

'rited'states corn crop is sent to other countries, and
rfths of it is used where it is grown, for the feeding of

I sheep, and hogs. Neariy one halJ of all the crop
to hqgs alone in the Corn Belt.

TESÎ 6. PAR^å,GRAPH

. lowa Silent Reading : Ncw Fd. : Adr¡,::.{¡

COMPREHENSION (Cont'd)

fhe'western part of the U¡ited States was not settled
rch later than the eastern. The discovery of gold
y drew many settlers to California; and, as the
,Íor precious metals was carried farther, tåe entire
;ioon became explored and settled.

6

.C.. Choose the best title for the paragraph.
1 Using the American Corn Crõp 

- 2 F'eeding
CropstoHogs 3 TransportingCorn..........A

B. {nn¡gximq.tgly hory much of the annual corn crop does
the United States export? 1 practically tle entirecrop 2 alarge perceûtage. Sasmallpercentage. -.......,,.8

C. Corn is used in the United States chiefly for -t human foocl 2 s¿king breatl
3 food fe¡ ¿nim¿ls

lrofessor touis Agassiz was a great scientist who
natural history at Harvard University. His skill

srfying birds, fish, or insects was remarkable. If he
iven ¿ single bone oI a bird, he could teII instantly
rd'ofrbiid to ¡¡¡hich it belonged. He could do the
yith other animals.

.¿4. Choose the best title for l. pu*onn. S'
1 The Search for Gotd 2 Goltl and tle Ðevel-'
opment of the West 3 Gold in California. . . . .A

B. The West was deweloped -- 1 
-at 

about the same' time as tåe East 2 muc! earlier 3 long after,B

The discovery of gold in California was an important
factor in - . 1 the settlement of the East

2 the builcling of the steamboat 3 the develop-
ment of the'West. .. .....c

13

c.

,lhe red in the cross stands for sacrifi.ce, for giving
,the warm crimson blood gives Iife to the body. The

ias the same length on all four of.its arms, to signify

; gives life equally to all, high or low, east or west.
ds alone always, no words or màrkings on it, to show
re Red Cross workers have only one thought - to
, They ask no questions, they care not whether the
.ed be,ours or those of another race. Their duty is
r and to give quickty.

rB
::

/ ,:.

.a

::

7

á. Choose tle best title fo¡ the þaragraph.
1 A Great Scientíst 2 Harvarð,Ilniversity
3 Classiûcation of.Animals . . . . . . . ; . .. . . . .'. . . .,A

B. At what educational institution did Asassiz do his
great work as a scientist? 1 Columbiã

2 Johos llopkins. 3 Harvard.

C. Louis Agassiz attained wide renown as a result of his
remarkable skill in * 1 classÍfying anirirals

2 teaching natural history . 3 writing..........c
+

124

r .2' 3

I
.4, Choose the best title for the paragraph -L Red Cross'Workers 2 Description of t!.e

Retl Cross 3 Meauiag of the Red C¡oss. . .. . .A

13È

t2q

i: :: ,¡¡

B. \4/hat one word expresses tle characteristic for which
the Red Cross is known? 1 sacriûce

2sersice 3safety..:..... ..........8

The four arms of the Red Cross symbol are equal, to
indicate- 1 wortd-wide service 2 equálity'of

all who need help .3 universal charifir. . . . . . , ,c

Go right on to the next þage,

C.

õ

r- 2 3

t2.t

1. 2 8

:: :t ::
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lowa Silent Reading: New Ed.: Ádv.: A¡r

-', ' ," ,' ', , '", , TEST' 4. WORD MEANING :

rcrroxs.: , Each of ihe exercises in Parts A, B, C, and Ð of this test consists of a statement which is correctly com-
:d by..ong o{ thq û¡e numbered-wotrlq or phrases. Find the number of this cortect an5wer. Then, in the ánswer
e at the right of the exercise, fill in the space which has the same number as the word or phrase you selected.
re sample is answered correctly.

er,rc. To toì|, is,to -1 read 2 play 3 work 4 tall 5 believe
1 2 g 4 ..:5

iii!E::¡r::::ã::

[o make a treaty means to -
.1 make war 2 trespass 3 make aû agreement 4 become violent

lrmìsti,ce means - 1 continued 2 suspension of a¡ms 3 chivalry
, r: 4 a camFaigû S a battle ¿utay.. .... .. ... . .2

\ cønsti,tution means a -,--."'-'- iüt 2conspiracy 3 judicialact 4fundamentalbodyoflaw 5nationaldebt.......s
\n'a¡nendmenlmeans- 1 achangei¡ aconstitution 2 apropertytax 3 anagreement

ll,legiance means -l, : lfelony 2anarchism Simpeachment 4adjoumment Sloyaltytoonetscountry....e
'mrn'igrate means to -i lemigrate 2th¡eaten 3coñ,gintoacountry 4leaveacountry Spunishseverely..o
)øþitø|, means- 1 paper money 2 accumulated wealth 3 gold and silver. 4spendingmoney Sproperby :.... .......7
-nõti,a,tiaç 

means - I iniquity 2 prohibition ' 3 administration of an inheritance tax
, 4 therightof thepeopletointroduceaûewcourseof action S aninjunction... .,.....8
?econstrucüion means the same as -

@,

5 restrict.........l

5 obstruction.........,e

7*
, ' 1reconciliatio¡ 2destruction 3reorganization 4discovery

ln ernbargo is a -
."o boycolt is to - 1 secure goods illegally 2 combine against a person or orlanization

3 protectatrademark. 4 allowcredít 5 sellimportedgoods. .......11
\n enaoy,is

4 aperiod of time 5 amessenger.... .....12
iufrøge means:- ì

1 womeqts voting 2 representation

-'o àmpeøch means to -

1 legal act 2 prohibition on comme¡ce 3 diplomat 4 fieaty 5 judicial statement .. .ro

3 the right to vote 4 intrigue 5 suffering. ........18

5 a general pardon. . . ..12

lelect 2indict Sprotect 4yield Srenounce. ...........14
lell,i,gerent means -.' , . lfriendly 2dangerous Swarlike. 4peâceful Sfearful...... .....15
)ontrøband,means- 1 aforbiddenarticle 2 acarefalcriticism 3 acontradiction. 4warsupplies Savetera¡. ...... .......16

L uriú refers to -

Lnmesty means -1 a couviction 2 an embargo 3 aa armistice 4 a civil law
?eJerend,um means - 1 submitting to a vote of the people 2 an amendment

)o nutti,fy means to - 4 create public senl:ment 5 oppose legislation. . rs

1 legat eviclence 2 a stock certifcate 3 a credentizl 4 a mandate 5 a special tax. .zo

&
Go right on to the .next þage.

t

Nurnber right, Pørtl... .. ...
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TESÎ 6. PAR.â,GRAPH COMPREHENSION

,,,:rroNs. Read each paragraph carefully, and then study the questìons A, B, and C at the right. Select the
,ìt ans\iler. Notice the number of this answer. In the margin at the right¡ ûli i¡ the answer space under this
er.

,,[û some parts of t]e world metal pins have been in
,,r ages. In cert¿in Eglptian tombs pins of bronze

¡5pper have been found. Pins like our hatpins, and
ii lite me saJety pins of today, were used by people in
i.rnôient times. The ûrst pins made in our country
:rothing but bits of wire. The wiie was rolled up at
,rd to form ahead, while the other end was sharpened,

fhe great production of corn iri the corn belt has

,¡¡is grain the 'largest and most valuable of all
can crops. Bach year tle United States produces
,.3,000,000,000 bushels of corn - a crop three times
je aq the wheat crop and tåree'fourthó of the total
rop of ttre world.

1

^Á. Choose the best title for ttre paragraph.
1 Bron?e and Co¡per Pins 2 Earþ Metal Pins
3 The üse of H1-tlin¡, . . . . . . . . .,, . . . . . . . . . . . . .,A

8. Over how long a period have pins been made and used ?

1 since modern times 2 . since very ancient times
3 sincethefounding of this countr¡1...........,.r *

C. The pins found in Egyptían tombs were made of -I bronze and copper 2 copper wiie
3 iron wi¡e. .

ifhe Eskimos have two kinds of houses, one for use
,omer ¿nd the other for use in winter. The winter
:is.made of blgcks of snow or ice and. is like a sugar

'iurned upside down. Outside tåe door there is a
:lunnel;,also made of snow or ice, and through this,
*'crawl on their hands and knees when they go in or
... n" *i¡¿o*s are of ice, or thin skin, for ttreie is no
n the country

'+
¡{. Choose the best title for the paragraph.

1 the American Corn Crop 2 The Coro Belt
3 the Wheat Crop. ....:..... ..... ........ . .. ..4

8. How d.oes the size of the annual corn crop of tåe United
States compare with the wheat crop of 

-the 
world?

1 three fourths as large 2 twice as large
3 three tirnes as large. . . . . . . . . . . . . . . . . . . . . . . . .B

C. The U¡ited States produces more corn than-lZ+
1 all of tÍ'e European countries
2 all other American countries 3 tåe rest of tle
worldcombined....

t2

t2a

)ne way to protect ourselves agaiast poison ivy is to
L poison-þ plants that grow in yards'or in other
wheré people are likeþ to touch them. Someone

not easily poisoned should put on leather gloves and
re,plants up by tliæ roots. The plants nay also be
by cutting them ofi at the roots and pouring some-

on the roots-which will kill ttrem, Lubricatürg oil
s,s,used rn.automobiles pilt kill poiSgnivy p-lânts.

Choose the best title for the pa¡agraph'.
1 The Houses of Eskimos 2 Summer llouses
of Esl¡imos 3 The Winter Elouses of Eskimos A

Why do some Eskimo families have tûo l¿inds of
houses? 1 because they do not,lit¡e to use tunnels

7.2 .?
:: . ii:. . :::: :: ¡:
:.: :.:, :!

3 because they like s¡ow houses

È
C. The windows of an Esl¡imo house may be made of -1 slrin 2 snow B glass, .:... .....Ç

2 because of ttre seasonal changes

1..2 3
:Ì :: :t:: :: .::

4

á. Choose the best titie for the paragraph. 1 Poison-Ivf
Plants 2 Protective Measures againstPoison lvy
3 T(illingPoisonPlants.. ........4

.r2a

1 2..1

B. How may poison-ivy plants be killed?

Go ñght, on t' the next iagè,

1 by pulling them up ' 2 big íutting tl.em ofi:at
¡oots 3 bypouringtoilover them:,..,........8

C. To prevent ivy poiqo"ir-,gi one Shoùld ,:-' : r . I r .:,
1 pour oil oa the hanãs 2 destroy all near-by

, ' poison--iyy plarrts: 3 wash harrls freqúently.,,.,!

I .2. â:: :: .::
i: :: il::

t23
:i'r i: ..!:.., ::...

? ?':

B

3l
:¡

.1r ,'.2' i::8 .:'
:r;....::.. 1...:r'r

:! r:!:,.:-::..



4 derive s re¡ot¿. .......1
i.iløtion means - L combining witl oxygen 2 dryiag 3 osmosis

4 combiningwitåhydrogeu 5 neutralizing..... ..:............2
øtsíl,l,weans-'.,., .,.,,r.,..... ì,, ].:r , ". r': , . iì: 

":. .:., . l.sè¡iousness : 2 gratitude

,*t¿oo,l¡¡r¿u¡*-' , ,' .' i

3 attraqtiolofbodies '4 capi[a¡ity' ' 5 euergy....,,....,..8

2 comprehend '$ ¿ssimilate . 4 dig¡ess 5 spread out. .. .......,,.10

1 extension I emulsion 8:e{uation,4 inertia 5 chenicalchange..-;....,..........{r
zl,ocí,ty is the same as -',.,', l motioq' 2 taþeofmovement S powerof combining 4 friction 5 process.r.......15
> adulterate.means to I 1 concedé 2 caution 3 instrt¡ct 4 reduce : ù

5 make impure by miving witl. otåer substances. .....6
tlntble means_

ensì,ty means- 1 rarity 2 compression 3 ratio of height to widttr
...4ratioofmasitovolume_5iñPenetrable

t f,lter means to -: lstrain 2tadiate 3r'¡- 4dissolve 5resist.. ..'.......,.....¡.....e
t d,i,fuse means to:
.t..,, . i l di8est
,¡í,gtq,ent is a --
, r' , ,1 coloring matter

ranslucent means -

2 plaster 3 white substance

,. :,,. . 1 transna¡ine 2 paútally ttauèparent

d,here means to -1 ¡ecognize 2 listên 3 stick fast

. 3 transpose 4 trausfer 5 luminòus........12

4 adjust õ mirtogether...,..
oløme'meats-,:. : 1neigUt
øÍeiü means_ '

' '' .: 1 qualitative

::, .:: ,' 1 bre4dth 2 width

'olynomì,øl means -

PART C. MAÎITEMÂTICS 8&
o 'ìnaert means to -1 iavest 2 inventory 3 5imptifl 4 factor 5 turnupsidedown.. ............1
l,tersect;meansto.,_ ' 

" 
'

iegree pertaits'to -'.. '1size' 2ángles

þþrorimøte means -1 exact 2 inaccurate 3 estimated, 4 averaged 5 combined.

brtnùe means -,',,¡,¡.,, - lcareful 2preciselylimited 3i¡finite 4divideal 5decimal...... .........5
per&üxom means -1:'.''.--:rr'l'quotient '2transformationofquantities Sreduction 4review 5repetition....;...e
.d-ì,øgonal,is._ tadiapeter 2adescription 3auextrerne ì

,:...,r",, .4alinefromangletoangle Salinewhichbisectsafigure.. .;..... .........?
Y?91'rt'meãns --- '

,' : lbegiqning
'ertrces pertam to -rl ,i,t .: , L decimals

lbli,qae'means :

r,..: :,,; . ., . 1,-SlaUtiog

lor,íøontøl means -,.,. 
' lstraight 2perpendicular Shypothesis 4alineconnectingtwopoints 5level....rr

'rojectàon means the same as -..,l'ì.'...1aog!e2sphere3conjunction4extension5projectile
ineør pertains to -

2 depth 3 capacit5rforholding 4 spaceoccupied 5 model. .......14

2dormant Squantitative  peculiar Svisible. ......15

3 solids 4.decimals 5 division....;... ..........¡B

2 dfill 3 dlmcdty 4 tables: 5 decimals. a... r. i..... ..g

2 multiplicatioo, 3 angles 4 eqùality : 5 values..l.':......:'...........9
Ð

2 straight 3 opposite 4 parallel . 5 symbolical... :.............t0

1 mauy angles 2 many uumbers 3 one term 4 many terms 5 onè number. ... . . . .14

ioconaergettr'o.;.", 
2correspond Sapproach 4combine Sestimate. ........15

.Ga.;ñ9hfon!9..thenextpage...Numberr:í;ght,Po,riB
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ue,judicial decisions ever reversed?... . . . ..... .: ...à........26

)oe¡ insuficient evidence ever result in a conviction?. . ........ ...:.... .....:1,...:.........:..i¡

.)ó.a1legedfactsoftenneed'tobeverifred.?..'.:..
,)oes'similarity'between objects necessitate their being identical ? . . . . . . . . ; . . . . . . . . . . ze

ire,Òeremonious activities characteristic of informal gatherings?. ... .... .......so
rD

)omostpeople.approachanunusualordea1withapprehension?'...'

,¡àþs theLçague of Nations approve open hostilities among its members?. ....... . ¡...s2

.rê cgnsistent statements usually untrue?. .....i. .............88

:hould a valid answer be based on exact data?. . . .. ;. .84
j :i r.. .... . .

i'the,ciiculation of slanderous ruùors ethical? ..;.... ........a5
,t,,. .1
; á 

-maiked 
disc-repancy usually obvious?. r......

,hould ân antagonist in a contest show aggressive behavior?. . .,, ....::......82

¡ a ce1þil amount of prejudice necessarily debasing?. . .. . . . . ;88

1,1Ð

$,a¡gumeots ever free from enmity?

.linintemperateperson 
usually characterìzed.by excessive activities-?. .:.........:....:......:....,40

,iiair play a goodpolicy to follow in all international relatioirships?. ....... .........41

re peròons innocent of criminal intent never indicted and convicted?. - . - . . . .a2

!ogs.irþsomeemp1oymentsometimesprovetobeproûtabletothewòrker?'...

ro insolvent business enterprises sometimes go into bankruptcy? ....... .......44
:

,,.; aloquacrous individual necessarily a bore?. .....:. .....ì ..,.........46

:re'piesumptuous persons often'bold and arrogant?.... . . ....................46

'ia conscientious worker often subjected to tåe embarrassment of hiò employer's criticism?..... ...-..42

¡oobstinate individuals usually respond readily to a.lmonition?..., ..:.......:.............48

,1 
rich and expensive food essential to the happiness of a gourrnand? ;.. -..¡.........4e

;.satisfâctioninworkwelldonegenerallyconsid.eredanadequatesubstituteforaneconomicreward?.........50

Woìi.'nigt.. . . , . No. Wrong. . . . , . Right mí.nus Wromg". . ,?.

TEST 5. SENTENCE MEANING (Contrd)

Iowa Silent Rearlirg : Ne¡v Xd. : I Àdv.:: Ä¡¡ l.ï
YES.NO

i: i:

YES NO:: ::

YES. NO

:: ::
YlS NO

. :: .:i

YES NO:: ::
:: ,. ::.

YES.NO
:: :i

Es ¡¡.o

rTs ¡!o

YES.NO.. .; :;'.:: ::.

vns Noj
:i ,.:i'
:: . :i

YES NO' :: ::

r:¡s ño.:: ::

YES . NO.:: ::

R¡csrrrr¡¡eWnoNcl 0 | I | 2l 3

srandud søre llztlmlt?¡lt?å
qlrlþlr lö

1301 r33lr35l137ll{0
: I ru I r r

t42lt45lt{t
t2
iË¡

13 il4 I5 t6.

tsg

t7¡ t8_t_ I9
tÈ4

20

195

2t | 22 | 23 | 24 | 25 I 26 | 27 | z8
Lszlrosllfl h?a ll?E lln ll?gliE



, TEST 4 (Conú'd). PART D. ENGLTSE
n a,utobi.ogrøþhy is a-
: ' :.: :.'t ðha¡acterization ',r2 caiicatu¡e 3 contradiction 4 memoir of ouets life

'¿eøtrì,stic,mgans- ; : . ,' ,,:,,' ,Iconventional , 2truetolife 3romautic

¡óE¿ Silcdr'Readius i New Ed. : Adv; : .{rt

,+
l) classrc. -..1

4 idealistic 5 dramatic... .'..,,. .......'...2
. si,rniJe is -
. þref,x means - I ttrat which is put after 2 tl;at which is put before
, 3,'afigureofspeech 4atitleofabook Sanappendix .....4
. Iegend is -: lasong 2amotto 3at¡adition 4alflle Saueditorial ...........5
bjectiae refers to -, .1 verbs 2 nou¡s 3 adverbs 4 adjectives 5 case. . .... .....6
. synopsis is -
. þrologue is similar to a -1,suffix . 2 preûx 3 table of contents 4 bibliography 5 preface. ..... .. ;.. ..8
:.n07l4l7n0us rfi9Éllls -r 1 criJical

. mønuscript is a -;,', - L magazine

iyr'i.cøtr means--
. lsuitabletobesung 2dramatic Snarratiíe 4descriptive 5poetical .......'.....11
irøckets are_

1 italics 2 initials 3 diagrams 4 outlines 5 punctuationmarks. ...........12
n a,trl,egory ls a -:..:..tnglrfativestory2couplet3comedy4ballad5diary.
tegree is a quality of -:.......'¡:,''..'1co¡junctious2adjectives3objects4i¡fi'nitives..5pronouo"''..

2 fictitious 3 eloquent 4 of u¡know¡ autå.orship 5 singuIar..............e

2 mamtal $ -dsçrrme¡f, 4 folio 5 pamphlet. ...........10

9+

3 vice 4 bufioonery ' 5 irony. .. ....1?

L humor 2 song 3 drama' .4 qualityof sorrow 5 melancholy ...:...........1-5
ontetnþoro,ry mêans -,' " l in.contact

øtì,re is similar to -,l ,, t humor 2 wit
oltroquiø|, refers to -1 everyday talk 2 folklorq Sidioms 4'pastorals Sdialects: .......18
. bibliogrøþhy is a -
n eþi,grøm is a -

Do not turn this þage unlil Vou are told to do so.

Nwnber r'ight, Pørt D........

ù
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, :íroNs. You are to read each sentence and answe¡ it by filìing in the answer space,under the right answer. Study
"mples. Do not guess.

.:as..,4.Areallpeopledishonest?..'....'.'.....

B. Areauthorsoftenguoted?.... .......8

,,o Þeople sometimes coöperate for self-preservation?. ... .. ..... ..... . .t

,o.all students have the same.determination to achieve? .. ¡.;.....;.. .2

,-:,. , .

:.re dishonest officials ever in charge of political campaigns?. .....;. ..... ....... .r... ..a

:[ay external appearances be deceiving to ttre uninitiated?. ..r.... ;....... .. . .41

.1o 
the bacteria causing tubérculosis growìrapidly in fresh air?......:..i ..;...... .. . .s

+
,,, anl,undesirable reputation often based upon a recoid oJ misbehavior?.... .........;..6
ijt .r' ..

je, itityandenduranceconsideredgoodqualifi.cationsforanathlete?.....:.........::....... .: .,........7
l.:.'_', : '

.t.,re exact measurements usually secured with inaccurate instruments?... ............... .B
,4,.,

.,foolhardiness a sure indication of one's cour4ge?...........:'.. ....... ....;..r........,.,r.....à

TEST õ. SENTENCE MEANING

:.ogs,public opinion we¡ disregard the dec¡ees of justice?. . . . . . . r0

¡:rþ careless.observations the only causes of mistakes in arriving at conclusions?.. . . ....:. .'-......,...rr

I0@
.ì rì:, ]::::.r: ,. .ì . 't:. '

,-ó¡!tq.¡¡p"olle fail to live up to theìr possibilities? .............:...............'., -:.....:.:.'....12
ril1ourknowledgeofscientificfactsbedecreasedbyexp'erimentation?'

,o'individuals always adjust themselves to their environment?... . . . .. . ;....;.. è.. :.;..... . .14
.:1..t,.'.... . : ..
Jìll'the pleasure of the host be increased by the presence of an obnoxious guest?. . . . . . rs

::,.
,4nonepredidtfutureeventswithabsolutesurety?-.... . ..., ....1,.:...,..:..:.-...1.....i.. .....r0

iW.-oknowledge of the rulel of traffic tend to decrease accidents?. . . . ...: ..., f .:.... -..:...rz
ioesa1ontroversYalwaYÞresultinasatisfactorysolutiohofaproblem?..':...'.].-...

,ìoes the absence oÌ authority olten resultin frivolity? .:..........:...:.... ,........le

;!ay there be contentioD among the membeis of aparliament?. ....:..... .......;...20

:e váluable natural resources an asset to a nation?.
'::

,re all anti;trust laws enforced with facility?. . . . .

I the cause of liberty weakened by freedom.of ttre press?.. . . . . . . . . . . . ., . .,:. ;¡ . . r:. . ;. . . . . . . . . . . . . .e8

, .I

10




