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Summary

Introductory chapter on the place of chemistry
in the curriculum, and its effect on
the 1life of the individual,

Objecte= To examine some factors as to how
they may affect sueccess in Grade XTI
Chemistry,.
Factors examineds= I.Q.s numerical
D ability, reading ability, abstract
o reasoning ability, amount of assign-
ments doney, effect of pre-grade XTI
chemistry courses, effectiveness of
text in learning chemistrys; text
valuatlon by Lorges Flesch and Vogel.

Comparison of chemistry resuits with ability
in other fields to determine the
latter's effect on achievement in
chemistry,

Some possible changes that might help
bring about more effective learning in
Grade XI Chemistry.




Abstract

AN EXAMINATION OF SOME FACTORS
THAT MAY AFFECT STANDING
IN GRADE XI CHEMISTRY
Object: The purpose of this study was to examine some
factors that might affect success in Grade XTI Chemistry,
The contributing factors investigated were I.Q+, mathema=-
tical ability, reading ability, abstract reasoning ability,
the effect of elementary contributory science, and a

valuation of the text.

Procedure; Standard tests were used to measure the

student's I.Q., as well as his abilities in mathematics,
reading, and abstract reasoning. The measurement of the
influence of contributory science was made by giving =
test in chemistry based on the science covered in Grades
VII to X. The homework index was determined from the
records of a student's day to day accomplishments in
chemistry assignments during the entire year. The valua=
tion of the text was made by the application of standard
formulae,

Resultss Each of the factors measured was correlated
with the student's mark in Chemistry as obtained in June on
the Department of Education examination. It was found that
there was a very positive correlation between a student's
June mark and his performance of assigmments throughout the

year., The influence of mathematical ability, elementary



contributory science, and I.Q. were markedly present, in that
order of influence. Reading ability correlation was low,

and abstract reasoning ability showed negligible correlation
to success in Grade XI Chemistry.

Conclusion: The most outstanding factor of those

measured that oontfibute to a student'!s success in Grade XI

Chemistry is his ability in, and performance of , the daily

assigmments that constitute such a course.

Claude A. Joyce
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CHAPTER I

IHTROGUCTION

Preliminary.-

The purpose of this study 1s to examine soume
factors that may affect success in one grade sleven
subject, chenistry.

Having teought the subject for sixteen years, with
results that were at times bewildering, occasionally
confusing, often exasperating, and rarely sstisfsctory,
it wos felt that & mors sclentifiec spproach to the
subject would be helpful bothk in future teaching,
and as & guide for others. The writer was a2lso imbued
with a desirs to follow some of the lines of investige

ation suggested 1n one of the works of E.%,Fre@maagz

1@;%,?reaman, Suggested Program of Invest-
igstion Having in Mind the Improvement of Instruction
in Scisnce at the University of ilinnesotz, From
Problems in College Eduestion, edited by Haorl Hudelson,
¥innespolis, ¥inn, Bniversity of Hinnesoia Press,
1928, p.766.




2
wherein he intimates investigstions might be conducted
to examine the effect ofs

The amount of laboratory work on achievement
The amount of lecture on achievement

The amount of demonstration work on achievement
Mentality on achievement

Previous scholarship on achievement

Sex on achievement

Number of tests on achievement

Type of lecture on achievement- (a) forcefule
ness, (b) dramatic appeal, or (¢} other quale-
itative effects,

Note~taking on learning retention

The content of this study will be presented
under: historical background; the problem, its scope
and limitationsy the hypotheses to be examined; the
settings the procedure employed; findings and con-
clusions,

Growth of Scilence Curriculum,-

The science of chemistry has changed conside
erably over the centuries, from the wishful thinking
£

of the alchemists to the present concept of the

hydrogen bomb and atomic fission. Subsequently, the

teaching of the subject has also gone through drastie
changes,

Science has not always been "acceptable' in
our curricula, having had, in fact, to contest a
place for itself against the entrenched classics,
Chemistry as a school subject is really of recent

origin, But the fact of its importance in industry,
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in living and in war, have finally brought it to an
unassailable position among our leading school
subjects, |

This position has not always been a happy one
as far as the student is concerned, for chemistry as
a school subject is overburdened and befogged by
theory and hypothesisy by abstractions and specul-
ation, to an enormous degree., Neither mathematics,
physics, nor biological science is so completely
obscured by terminology and- phraseologys by formulae
and equations, by abstractions and theorizing. The
result is often an appalling confusion to young minds
approaching formal chemistry for the first time. The
student probably accepts the fact that he cannot get
along in modern 1life without chemistry, but he also
seems convinced that he can make use of it quite
satisfactorly without having to know too much about
ite

Historical Background to Curricular Chemistry.=-

The history of the development of chemistiry
teaching in the schools of Canada emphasizes 1its place
as a "new" subject in our curriculs. Evidence exists
in support of the conclusion that descriptive chem-
istry was taught in le Seminaire de Quebec as early‘

as the first half of the 18th century, and in le
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College de Montreal some time before 1800, As far

back as 1868, chemistry was a subject of examination
for candidates who desired to secure a teaching diploma
in Quebec@2

In Manitoba, matriculation requirements came
under the jurisdiction of the University of Manitoba
after its establishment in 1877, and from this date
chemistry has been one of the science options under
junior matriculation requirements. It did not appear
as a second-class teacher's subject (junior matric-
ulation level) until about 1900, However, it was
required for the first-class teacher's certificate
(Grade XII) from 1876,

The Department of Education, first established
in 1890, has stressed the necessity for instruction
in practical chemistry., From 1902 to 1919, tests in
practical chemistry were obligatory in the Grade XI
examinations, and candidates were required to attend
one of a half-dozen centres in the province to undergo
the test, Attempts to maintain adequate standards on
the practical side are now sought by issuing precise

instructions to teachers and by requiring inspectors

2CsJeSeWarrington and R.V.V.,Nicholls,
A History of Chemistry in Canada.Sir Isaac Pitman and
Sons (Canada) Limited: Torontos Canada, 1949.p.412.




to check laboratory notebooks. "The ratio of Grade XI
candidates electing chemistry has been maintained
always at a high level. In 1906, the ratio was 79
percent, and in 1946, 92 percent.® 3 The percentage

is even higher now, as a student in Grade XI taking
the regular academic course can avoid taking chemistry
only by taking two foreign languagess; in which case he
then has the choice of either physies or chemistry,

Chemistry and the Individuale.-=

Along with its historical background, some
congideration should be given to the importance of
the place of chemistry as a part of our daily living,

and how it affects our way of life,

The importance of chemistry either as
a science or in its practical bearing cannot
be overestimated, It is the corner stone of
medicine, pharmacy, sanitation, agriculture
and other sciences, Chemistry 1s the ruling
factor in practically all of the leading
industrial plants of the world, and is being
regarded with greater respect by all man-
ufacturers every yeal.....ihere the chemist
was formerly looked upon as a needless
luxurys he is now being considered an abso-
lute necessity in competitive big business,

When the student once realiZes that
he cannot avoid chemistry even if he triess
that there is nothing in the material un-
iverse that is not a part of chemistryecooe
he will begin to comprehend the vastness of

31bid, p.486.



the subject and not become discouraged if
he fails to understand everything clearly
at the beginninge4

Problem,=

More specifically, the purpose of this study
is to investigate some probable factors that aid in
determining success in chemistry. We have already
listed Freeman's suggestions as to what may affeect
success in science, (page two). To this 1list we might
also add consideration of:

The teachery= his health, disposition, training,
enthusiasm, interest, ability, teaching methods,

The subjects= 1s chemistry a "more difficult
subject! to learn than most other subjects, or does
such a differentiation exist between subjects ? An
examination of Figure I, page eleven,; would seem to
indicate that chemistry could be classified, justif-

iablys; as one of the more difficult subjects. This

figure shows the subject of maximum failure rates the
subject of minimum failure rates and the chemistry
failure rate in the June Departmental examinations of
the province of Manitoba for the years 1939 to 1953
(with the exception of the two years, 1946 and 1948),

This shows the chemistry failure rate to be, in most

4Frederic B. Emery, Elzy F. Downeys, Roscoe
Ee Davis, Charles E. Boyntony Chemistry in Everyday
Life, Lyons and Carnshan, New York, 1920, PD.Xiv=XV,




years, above the median, and that while it is some-
times the subject of maximum failure rates it never
has been the subject of minimum failure rate, From
this it may be assumed that there 1s some evidence

to justify the classification of chemistry as a more
difficult subject, "Difficult" in this case denotes a
subject that consistently produces a high failure
rate,

The suitability of the text,;= its readability,
the degree to which it fulfills its purpose as a text
book for chemistry students, the use and value of
gquestions and problems in the text., In this connection
reference may be made again to Figure I, The year
1952 will be noted as having the highest failure rate
of any year for chemistry, and this was also the year
in which a new text in chemistry was introduced on a

province-wide basis, In themselves, the two facts may

not be deeply significants but they would seem to
bear out the assumption that the textbook does have
some bearing on attainment in chemistry.

The pupils= his preparednessy his ability with
other subjects, his interest in the subject, his care
in doing homework assignments, his extra=curricular
activities, his health, intelligencey etc. Do some

pupils have, or develop, a '"chemistry block", either



in whole or in part, just as some pupils have a read-
ing block ?

The schools= relative advantages of urban over
rural schools, of large classes over small, of one
teacher per class as against one teacher per subject.

Laboratory work,= equipment availabley number
of experiments performed individually‘by pupils,
number of experiments presented as demonstrations,

The home,= parental interest, economic status,
social level of parents, intellect of parents.

Examination,= the type of examination used in
testing the pupil's knowledge of the subject; short
answer type or essay answer questions; short retention
period contrasted with long retention span examinations.

A1l of these may be variables that affect a
student's achievement in chemistry. Most of them are
uncontrollable, and many of them would be extremely

difficult to measyre, It is therefor intended in this

study to confine the investigation to those factors
that may answer the following questions:

1. Do students have to be of a high level of
intelligence to attain success in chemistry ¢

2. Does a student's achievement in mathematics,
in reading. ability or in .abstract reasoning help him to

attain high marks in chemistry 2



3, Does a student need a good background level of
Junior High and Grade X chemistry in order to attain
a high level of achievement in Grade XI chemistry %

4, Does a student's conscientious regard for the
completion of work assigpments assure him of sstis-
factory results in Grade XI chemistry %

5. To what extent is the present text used in
Grade XI chemistry suitable for the course ?

Limitations.=

It might be advisable to consider some of the
limitations of the study at this point. The scope of
the work is of necessity narroﬁ, being confined to
one teacher, one teaching method, one school year of
work, and only a very small percentage of the total -
number of pupils in the Province. Only a very limited
nurber of factors bearing upon achievement in chemistry
are considered. It is very difficult to examine

adequately the worth of the text in the course. The

degree of success of a pupil is measured by his stand=-
ing in Department of Education June final examinations,
and this as a2 criterion of achievement 1s somewhat
gquestionable, due to such practices as bonusing pupils,
variability among msrkers, and the apparently varying
degree of difficulty of examination from one year to

another, which would seem to account in part for the

LA
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fluctuations in failure rate. In conjunqtion with

this latter statement, Figure I1I, page twelve may
prove of interest. Here are shown the provincial
fluctuations in failure rate of Departmental exam=-
inations in chemistry, and also how closely the
failure rate for the locality studied has followed
that of the provincizl rate for the past five years.
The maximum and minimum failure rate subjects for the
same interval are also shown, In the year of the
study, 1953, the Flin Flon failure rate was very close
to that of the provincial rate, a factor that may tend
to give more credence to the findingsy if we presume
from this that the class studied was typical of the
entire province,

Hypothesis.~

Several hypotheses are assumed concérning the
relation between success in chemistry and achievement
in other fields,

1. I.Q. and achievement in chemistry will show
a pesitive correlation. To attain success in chenmistry
a student needs a degree of intelligence that is some=
what above average. By "success" in chemistry is meant
in this case the obtsining of a passing mark on the
June Department of Education examinations. Average

intelligence is taken as an I.Q. rating of from 90
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to 110, these figures being taken from McCalle5
2, Success in mathemetics will show a positive

correlation with success in chemistry., A weakness in
mathematical concepts may account for a student's
failure to attain success in chemistry, for much of
the High School work in chemistry involves the handl-
ing of mathematical figures and formulae, The extent
to which this applies may be judged from the fact
that in the present Grade XI text, 21.9% of the
questions appearing as follow up work at the end of
chapters are mathematical in type. In addition, the
June Department of Education examinations of the past
five years have contasined from eleven to fifteen per-
centage of problem type questions involVing the use
of mathematics, The kind of arithmetic involved in
Grade XI chemistry is some variant of the ratio and
proportion type.

3,:Ability in reading will show a positive correl-
ation with achievement in chemistry. It may be a lin-
guistic difficulty that precludes a proper understand-
ing of the terminology and language of chemistry, Lack
of ability in handling words, both in the understand-
ing of the printed word as well as in expressing

thoughts accurately, may account in part for low

'5William &, McCall, How to Measure in
Education. The Macmillan Company, New York, 1922,
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attainment in chemistry,

4, A student needs abllity in abstract reason-
ing in order to attain success in chemistry. A consid-
eration of such concepts as the atomke and molecular
theories, the theory of ionization, the theory of
eléctrolysis, will serve as examples to show where
reasoning of an abstract nature 1s needed in the
learning of chemistry. The cause of failure may be
an inability to grasp such hypothetical concepts and
theories or to think in such abstract terms. So much
of chemistry is theoreétical, that this ability well
may be a determining factor in learning chemistry.

5. & student's knowledge of chemistry that he
has acquired from previous grades will be a contribe-
uting factor to his accomplishment in Grade XI chen-
istry. In the science courses from Grades VITI to X,

a certain portion of the work consists of chemistry,
so the extent of this carry-over to Grade XI may
exert some influence on success in Grade XI chemistry.

6o A student's achievement in Grade XI chem-
istry will be determined by his conscientious ful-
fillment of homework assignments set by his class
teacher during the year. The process of learning in
chemistry will not be accomplished by a vigorous

cramming at the end of the semester, but by the
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persistent and continuous application of mind to the
subject throughout the school year. |

7. Text book. The present text book as author-
ized by the Department of Education needs some mod=
ification to make it more effectivé as a medium of .
learning chemisfry in Grade XTI,

If any or all of these factors determine
standing in chemistry, then achievement in them
should show positive correlation with attainment in
chemistry, Upon this premise the study was undertaken.

Setting of the study.-

The research was earried out in the Flin Flon
Collegiate, during the school year from august of
1952 to June of 1953, Eighty-seven students were
involved at the beginning of the terms but due to
drop outs the final number participating was eighty.
Thirty-five boys and forty-five girls made up the
final count. Their ages ranged from sixteen to eight-
een years, with one of the boys aged twenty-three,
he having returned to school after several years'
absence, All ages given are as of June 3:th, 1953,

Fourteen students involved in the study were
repéating the chemistry course of Grade XI, and at
the same time were taking some subjects in Grade

XII, The remainder were grouped in two classrooms,
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thirty-eight in an accelerated group, and twenty-
eight non-accelerated students in the other room.
Procedure,=

To measure a student's achievement in the
various abilities mentioned, he was subjected to
certain testing procedures, The student's attainment
in chemistry was taken as being his results obtained
in the Grade XI Department of Education examingtions
in chemistry for June of 1953,

His Intelligence Quotient was determined by
use of The Dominion Test, Form A, This test was
given early in the terms towards the first part of
September, 1952.

In November a test was given in mathematics,
the Differential Aptitude Test of Numerical Ability.

A measure of reading ability, the Iowa
Silent Reading Test, was given in October,

Also in October of 1952, the Differential
Aptitude Test in Abstract Reasoning was given to
measure ability in abstract reasoning,

To measure the student's performance in
homework assignments, careful records were kept
during the entire school year of his work in this

field., The results of these records are referred to
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as the Homework Index,

To determine the student's ability in chem-
istry upon his entering Grade XI, a pretest was given.
This pretest was based upon the work in the science
courses outlined in the Programme of Studies for
grades VII to X inclusive, and contezined questions
related to chemistry only. The test was given during
the first week in Septewmber, 1952,

An analysis was made of the chemistry taught
in science courses previous to Grade XI, in order to
determine what background of chemistry the student
might have obtained on entering Grade XI, and also
in brder to be able to devise a pretest,

In additiony a full analysis was also made
of the present textbook used for Grade XI chemigtry
in an attempt to determine its value as a text
suitable to the course,

When the tests were completed, the correlation
coefficient between each of the tests and the Grade
XI June chemistry results was found. In this manner
it was hoped to arrive at an index that would show
to some degree the relationship between the ability
measured and the achievement in chemistry.

Samples of all tests are enclosed in the

appendix, and the results are enumerated in Table 10,

pages 59 to 61.



CHAPTER 1II
TESTS AND MEASUREMENTS

To obtain some indication of the pupil's
general academic abilities, various tests were given
to measure different phases of this development. This
chapter is devoted to a consideration of these tests,

Intelligence guotient.-

The first test given was a measurement of
I.Q. The Intelligence Quotient of each pupil was
measured by means of The Dominion Tests, Group Test
of Learning Capacity: Advanced = Grade 9 to Adult,
Form A, These tests were given to all the pupils on
the same day, September 2nd, 1952, An example of the
test is found in the appendix, and the results are
included in Table 9, pages 56 to 58,

The purpose of this test was to obtain a
basis whereby I.Q. could be correlated with chemistry
marks in order to determine whether success in chem=
istry was dependent upon an above average intellige-

ence,

18
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Numerical Ability Test.=

‘A certain amount of the Grade XI Chemistry
course involves the solving of problems and the use
of mathematics., In the present Grade XI text 21.9%
of the questions appearing as follow=-up exercises at
the end of chapters are mathematical or problem in
types while three full chapters of the text are de-
voted to the mathematics of chemistry. In addition,
the June Department of Education examinations of the
past five years have contained from eleven to fifteen
percentage of problem type questions involving the
use of arithmetic, It was thus assumed that a high
degree of achievement in numerical ability would be
necessary to obtain a high mark in chemistry,

The Numerical Ability Test, Form A, one of
the Differential Aptitude Tests, was given to both
classes on November 6th, 1952, The purpose of this
test was to measure understanding of numerical
relationships and facility in handling numerical
concepts, The raw scores were converted into per-
cegtile ratings and are included in Table 9. 4 copy
of the test appears in the appendixg

Reading Ability.-

A measurement of the pupil's reading ability

was made by a series of tests started on October 20th,
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1952, The tests used were the Iowa Silent Reading
Tests, New Edition, Advanced Test: Form Am (Revised),
The results, expressed as percentiles at the Grade XTI
levels are given in Table 9.

As the tests were given for the purpose of
getting a general measure of ability in reading, and
not to determine remedial work needed, the mark
listed for the test is an average mark rather than
the separate scores for each part of the test. "The
median of the nine subtest standard scores is used
as a measure of silent reading ability. This median
is the fifth subtest standard score when the scores
are arranged in rank order." 6

Abstract Reasoning Test.=

Many of the theories put forward in chemistry
require thinking in abstract terms. While the degree
of abstraction may not be as great as that required
in some other subjectsy 1t is definitely present in
some of the phases of learning chemistry, as in the
comprehension of atomic structure and the combination
of elements to form compounds, or the appreciation
of the kinetic-molecular theory., The premise was

taken that mastery in abstract reasoning would be a

6George K. Bennett, Harold G. Seashore,
Alexander G. Wesman, "Differential Aptitude Tests
Manual." The Psychology Corporation, New York,

1952, poel.
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definite asset in the learning of chemistry, and so
would correlate positively with achievement in
chemistry,.

The test in abstract reasoning, one of the
Differential Aptitude Tests, Form A, was given on
October 30th, 1952, It is; as 1ts name implies, a
test of the pupil’s ability to visualize abstractly.
The results, expressed as percentiles, are shown in
Table 9,

Homework Assignment Scoring.

The relative merits or demerits of homework
assignments will not be debated here, In the strictest
senses this was really a measure of assignments com-

pleted, &4s most of the assignments were completed in

-

time allowed during class periods, the assignment bee
came home work only for the tardy and the sliow,
Pupils seem to prepare for examinations either
by cramming madly s day or two before the examination,
or by working consistently throughout the year so as
to absorb what they are supposed t¢ know bit by bit

o

as 1t 1is offered. It was fellt that cramming in cheme

3

'-

use of the

DJ
(.\3

istry was not a successful practice

i

vast array of technical terms and detailed knowledge
involved, It was thought that a better way to tackle

the subject was to give conscientious application
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to the completion of daily or scheduled assignments,
If such were the case, & pupil obtaining a high
index on the Homework Assignment Scale should like-
wise obtain a high mark in June chemistry,

To secure a Homework Assignment Score, check
lists were made at the beginning of the term contain-
ing the students' names in a column on the left hand
side, with blank columns on the rest of the page.
These sheets were used to keep a record of all the
assigned questions and problems each student either
failed to do or did wrongly during the school year.
In this count 2 pupil not doing an assignment at
all, or being absent from school, was still counted
as having the whole assignment wrong. The reason for
this was that a valuation was wanted of the actual
ambunt of accurate work a student did during the
year, In order to arrive at a valid index, the cal-
culation was made &n the basis of the amount of work
2 student did correctly. This was obtailned by sub-
tracting the number of errors from the total number
of questions in the assignment, The results were
expressed as percentages,‘and are shown in Table 9,
under the title Homework Index., & sample of the

record sheets used is shown in the appendix,

page 99,



23

Elementary Contributory Science and Chemistry

Pretest.-

Since the student has acquired some know-
ledge of chemistry in the science courses preliminary
to Grade XTI, it was deemed well to determine just to
what extent these preliminary courses did cover the
subject. The purpose in doing this was to determine
how much of the Grade XI chemistry is relearning
work already covered, and whether or not the reten=-
tion from previous grades is a determining factor to
success in Grade XI Chemistry. It was also necessary
to have this knowledge in order to compose a satis=-
factory pretest. No evaluwation of the sultability of
pre-Grade XI chemistry was planned.

4 full examination was made of the sclence

texts used in grades VII to X. These texts weres for

Grade VII, Science Indoors and Out, Book 1, by
Hensley, Patterson and Armstrongs; for Grade VIII,

Science Indoors and Out, Book 2, by the same authorss

for Grade IX, Science Indoors and Out, Book 3, same

authorssy and for Grade X, Everyday Problems in

Science, by Beauchamp, Mayfield, and West.
It was found that the amount of chemistry
taken veried considerably from one grade to another.

The Grade VII text had sixty-one of its three hundred
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and seventy-seven pages (16.1%) devoted to work on
chemistry. The Grade VIII text, fifty of its four
nundred and sixty-nine pages (10.6%), the Grade IX
text only six of 1its total of six hundred and forty-
two pages (0.9%), and the Grade X book one hundred
and thirty of a total of seven hundred and forty-nine
pages required for the course (17.3%), covered work
in chemistry. én analysis of the chemistry content
for each grade is given in a summarized form in the
appendix, pages 84 to 91,

To aid in determing what value this work had
in the learning of Grade XTI Chemistry, it was necess=
ary to summarize briefly the work of the latter grade
alsoy and at the same time compare to what extent the
same toplcs had been covered in the previous grades,
The results of this comparison are shown in the
appendix, pages 92 to 93,
beeh covered on a closely parallel basis, merely the
grade in which it was covered is listed. But where
there were many marked dissimilarities in treatment,
these differences are noted. If the work had not been
taken in a previous grade, no reference is made., From
this evaluation it appeared that from one quarter to
one third of the chemistry taught in CGrade XI has

already been presented to the pupil in the science of
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his previous grades.,

‘Following this analysis the Chenlistry Pretest
was prepared., As the purpose of this test was to find
what amount of chemistry had been retained by the
pupil on entrance into Grade XI, all questions were
based upon the work of a chemical nature covered in

tfiib previous grades,

The test was written by seventy-nine students
during the second week of school, September 5th,
1952, It was of a completibn answer type and was So
arranged that it could be done in one class period of
from thirty-five to forty minutes. A1l of the students
writing had time to complete the test. Students who
were repeating the grade in chemistry were not given
the test. The score of each pupils as & percentage
figﬁre is given in Table 9, and the complete test is
reproduced in the appendix,

There were thirty-nine questions in the test,
with spaces for the answers to be placed directly on
the question paper. Usually one merk was zllotted
for each correct response. The marks on the paper
totalled 98, so that after the papers were marked
the mark had to be re-evaluated to a percentage
basis., Table 1 lists the percentages of correct

responses to each gquestion.
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TABLE I

PERCENTAGE OF CORRECT RESPONSES

TO CHEMISTRY PRETEST
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TABLE 1 -- Continued
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Some evaluation of the worth of this test

was derived by assessing it for validity and reliab-

ility. The length of the test seemed to compare

favorably with that suggested by MeCall.
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The test should be of such a length
or so constructed as to eliminate fatigue,
particularly if some of the pupils fatigue
more easily than others.....Fatigue may be
eliminated in various ways. First, the
test may be made short,7

In another respect the test meets sgtisfactory
standards. "An item missed by everybody or answered
correctly by everybody who took the test is of no
value in differentiating between good and poor
pupils.™ 8 Under this criterion question 5(2)
appears to be non-valid in this test.

In testing for validity, the purpose is to
determine the difficulty and discriminating value 6f
each item in the test. "When a test really measures
what it purports to measure and consistently
measures this same something throughout the entire
range of the test it is a vslid test in its

entirety." 9 For testing the validity of each item

in the test, a procedure outline by Ross was follow=

edelo The twenty-five papers that scored the highest
were put in one group, and the twenty-five papers

that scored the lowest were put in a contrasting

7William A. McCall, Measurement. The lMacmillan
€o.y New York, 1949, p.44.
CoC.Ross, leasurement in Today's Schools,
Prentice-Hall Inc., New York, 1949. p.70,
OW.A.McCall, Op.Cit. p.49.
10¢,c.Ross, Op.Cit. p.79.
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group. Next, the number of times each item was answer-
ed correctly by the two contrasting groups was deter-

mined,

Those items which show the greatest
percentage of successful responses in the
best group above that of the poorest
group are best; those which show little
or no discrimination in favor of the best
group are useless; and those which show a
percentage of success for the best group
below that of the poorest group are worse
than useless, since they are actually
injurious to the validity of the test,ll

The results of this messurement are shown in

the accompanying Table 2, and in Figure 1115 page 31,

TABLE 2

THE PERCENTAGE OF CORRECT
RESPONSES FOR THE 25 HIGHEST AND THE 25
LOWEST PAPERS AND THE AMOUNT OF DISCRIMINATION

Question|% correct for|% correct for|Excess highest
top 25 bottom 25 | over lowest
1 o8 98 0
2 98 94 4
3 82 68 14
4 96 76 20
5 100 100 0]
6 92 82 10
7 100 99 1
8 94 87 7
9 100 98 2
10 100 96 4
11 100 98 2
12 100 99 1
13 97 96 1

1lrpig, p.79.
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TARLE 2 ~= continued

Question |Z2 correct for| % correct for|Excess highest
highest 25 lowest 25 over lowest
14 96 70 26
15 82 62 20
16 90 84 6
17 96 80 16
18 82 80 2
19 98 90 8
20 o1 85 . 6
21 98 96 2
22 84 62 22
23 86 80 6
24 100 97 3
25 80 58 22
26 90 84 6
27 97 93 4
28 80 60 20
29 96 84 12
30 100 99 1
31 97 89 -8
32 100 92 8
33 100 98 2
34 100 97 3
35 99 98 1
36 91 79 12
37 81 62 19
38 100 96 4
39 100 94 6

From this it is seen that there are nc-
items which are overly injurious to the wvalidity,
l.e.9 have a discriminating value of less than zero,
and only two items that have zero discrimination.
However, several items show a low discriminating'
value, leaving about 60% of the test (items with a
discriminating value of six or over) as having

marked validity.
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A further evaluation of the test was an
assesment of its reliability. "By reliability is
meant the degree to which the test agrees with it~‘
selfy® 12 or the degree of consistency with which
the test measures whatever it does measure.

The method of testing reliasbility followed
a sequence slso described by Ross., After the test
was gilven two scores were recorded for each paper,
one for each half, on the division of one point for
the even-numbered items and one point for the odd-
numbered items., When the two series of scores were
‘obtained, the coefficient of correlation between
them was computed., This gave the reliability of the
half-test, and worked out to .43. The reliability of
the whole test was then ealculated by the use of the
Spéarmaanrown formuls. 13
nriy

14 (n—l)ril

r

nn -

When the reliasbility of the whole test is
being estimated from the half-test, the value of n

is 2, so that for this case the ceefficient works

out as:




33

Estimated » = 2 X r of half=test
1 4 17 of half-test

o

= 2X .43 - .86 . 60
1 f: °43 194‘3 - ’

The significance of this figure may be

Judged by comparing it with the accompanying extracts

The following are suggested as
minimal requirements for the reliabil-
ity coefficients of a single school
grade: .
« 50 for determining the status of
a group in some subject or group of
subjects,

«90 for differentisting the
achievement of a group in two or more
scholastic lines.

0«94 for differentiating the
status of individuals in the same
subject or group of subjects,

.98 for differentiating indiv-
iduals in two or more scholastic
lines, 14

For the case under examination, the reliab-
ility should be at a level of .90, & figure of .60

would thus seem to indicate that the test has hot a

high degree of reliability.

From the evaluations to which it was subject-
ed, it may be concluded that the pretest has a favor-
able construction, a fair degree of validity, but a

low rating for relisbility.

141114, p.86.



CHAPTER TIII
ANALYSIS OF THE TEXT USED IN GRADE XI CHEMISTRY

On the hypothesis that the text book author-
ized for use in conjunction with the course in chem-
istry is a contributing factor to achievement in the
subject, this chapter is devoted to a consideration
of some of thé features of the present text., Consid-
eration will be given to the general construction of
the book, an evaluation of its guestion and problem
assignments, its readability index as determined by
the Lorge and Flesch formulae, and its rating on a
spot-check evaluation scale as used by editors of
textbook publishing houses,

The Grade XTI Texte~-

The current text book for Grade XI Chemilstry

is entitled Modern Chemistry, by Dull, Brooks, and

lietcalfe, It first appeared on the course in the fall

of 1951 when it replaced the text High School
Chemistry, by Nevil Norton Evans., The present text
measures 15 x 23 centimetres, weighs 550 grams, has

a2 hard-backed cover, and is printed on white paper

34
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of 5 medium gloss, These facts indicate qualities of
compactness, sturdiness of construction, and weight
of sufficient lightness to be handled easily. The
material on each page is arranged in two columns,
thus making for shorter lines and easler eye Span.
Besides unit divisions and chapter headings, each
chapter is subdivided into sections, and the sections
themselves are redivided into topic headings. The
book contains 312 pages, of which 225 are required
for the Grade XI xtudy.

Departmental Requirements of the Course.-

The Department of Education outlines the

requirements for Grade XI Chemistry as followss

Chemistry II (127 or 96 hours)
Texts Modern Chemistry = Dull et al
Outline of Laboratory Experiments-
Harder (any 10 experiments)
Objectives:
1. To demonstrate how man adapts his
environment to suit his needs
2, To develop the ability to general-
ize from raw data and thus to
acquire an appreciation of the
unity .of nature
3. To develop an understanding of
the importance of chemistry in
modern society

Courses
The text with the following omissionss
Chapter Segtions
7 18-21(incl.)
10 16
13 10-13(incl,) 15,16

17 all
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Chapters Sections
18 6=18(incl,)
19 13“17 (inC.le )
20 all
21 all
22 15=28 (incl.)
24 8 (sub=section 2)
25 1=6 (incl.) 18=32

(incl.) Problems based
on these sections are
to be omitted,
Practical Work
Student participation in at least ten
experiments. At least five suitable demon=
strations chosen from the approved outline.
All experiments must be described in an
approved form in a laboratory note=book
kept by each student. The date on which
each experiment was performed must be shown
and the "demonstration'" experiments must
be plainly marked as such. These notebooks
must be availlable at all times for examin-
ation by the Inspector. 15

Details of Text Construction.-

Some self-evaluation of the text is given by

the authors in the prefaces

The authors have endeavored to make the
book truly modern both in the chemical theory
presented, and also in the chapters dealing
with descriptive chemistry. They have elimin-
ated discarded theories and outmoded 1deaSeecee

Simple language is used throughout., The
authors have especially tried to keep the
sentences short and the language simnle. The
double~column format agrees with the gye span
of the reader and thus avoids strain., Equa=-
tions are printed in clear bold type which
stands out on the page,

15

Froms Programme of Studies for the Schools
of lanitoba, Senior High Schools, 1952=53, Authoriz-
ed by the Minister of Education, Winnipeg. Printed

i by C.,E,Leech, Queen's Printer for Manitoba =1952,
e DD 58-59,
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A1l photographs have been selected
for their functional teaching value, The
line~drawings have been made with care,
not only to secure accuracy, but also to
make sure they are in accord with good
laboratory technique. 14

Illustrations relating to material in the
text are numerous, there being 219, of which ninety
are photographic reproductions and 129 are illus-
trations and diagrams. The photographs have a tendency
to be too dark, thus diminishing their value as
illustrative materiai° The worst examples are Fig,.

15 page 158, Fig. 22 page 251, and Fig, 24 page 269,
| Bach chapter is headed by a vocabulary

gilving the meanings of some of the new terms to be
found in that chapter. Such vocabulary listg are
confined to from four to ten words in each chapter.
A4t the end of each chapter there is a summary of

the material covered., This is followed by a list of
terms under the title, "Test Yourself on These
Terms," Then follows a set of questions, or questions
and problems, followed by a section headed, "Some
Things for You to do', containing a few simpie exper-
iments the student can do on his own st home,

In the pages outlined as constituting the

18Charles E. Dull, William 0. Brooks, H.
Clark Metcalfe, Modern Chemistry., Henry Folt and
Companys New Yorks 1951, D.ivVe
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Grade XI course appear 422 guestions pertaining to
materiasl covered in the text, and i58 problems based
upon the mathematics of chemistry. Typical examples

are givens,

7o What are three characteristics of all
solutions ? (p.98)

8., Why must an automobile engine never
be run in a closed garage 2(p.173)

1. What are the three most important
acids ? Why are they important ?
(p.214)

7o What volume of hydrogen chloride is
liberated by the complete reaction
of sulfuric acid with 117 g. of
sodium chloride ¢ (p.215)

5, & sample of sodium nitrate is 80%
pure, How many grams of nitric acid
can be made from 106 g. of the
nitrate ? (p.256) 17

Method of Using Problems and AssignmentsS.=

Throughout the year the questions and problems
in the text were given as assignments. The general
method followed in teaching was to treat each chapter
as a unit, spending a class period or more in lectur-
ing on the materisl and doing illustrative black-
board work. Several experiments outlined in the text
but not included in the laboratory course were per-
formed in the classroom as demonstrations.

When a chapter was covered with the pupils

171pid. pp. 98, 173, 214, 215, 256,



by the teacher, the students then were required to
write out and hand in a summary of the materisl in
the chapter, and also to complete and hand in what-
ever guestions or problems were assigned, A total
of 680 questions and problems were assigned during
the school year,

By means of the check lists already referred
to, (page 22) a‘record of all the assigned questions
and problems each student either failed to do or did
wrongly during the year was kept. In this way a
record was obtained of the "Homework Index" of the
student, as well as 2 determination of which qguestions
were the most difficult, for it was assumed that any
guestion not solvable by a high percentage of the
class could be considered highly difficult in nature,

Determination of Value of Assignments in TexXxte=

At the close of the school term in June,
1953, counts were made from the work sheet recodds
kept during the year. One count was msde of the
number of times a problem or question was done wrongly
or received no answer, In this count, only the
students doing the assignment were counted, and not
those who were absent or neglected to attempt any
part of the work, as a valuvation of question difficulty

was all that was wanted here. The results of this



40

count were then calculated on & percentage basis as
a percentage of error, and the results tabulated in
Tables 3 and 4, pages 41 to 45, Sepsrate tables are
shown for the questions and for the problems. Only

those questions having a percentage of error of 10%
or over are shown,

In an attempt tb clessify the questions
according to their difficulty, they were arbitrarily
divided into three separate groups. Questions answer=
ed wrongly 30 to 50 % of the time were assumed to be
of a moderate degree of difficulty. Those wrong 51
to 75 % of the time were given a difficulty rating
2s high, and those wrong 76 % of the time and more
were considered to be extreme in their difficulty
rating, This would mean thet 24.4 % of the questions
appearing in the text, and 57.6 % of the problems,
were of a high degree of difficulty. Computation is
based on the actual number of questions the student
tried during the year. Results are shown in Tables

5 and 6, pages 44 to 47,
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TABLE 3

ERROR RATING IN HOMEWORK ASSIGNMENTS: QUESTIONS
-.—-.——.—.W
Page |Question|Percentage ||Page |Question|Percentage
of error of error
10 9 20 129 26 20
13 27 27 41
14 40 28 36
29 36
44 24 22 30 70
25 33 31 12
26 20 32 36
33 33
84 19 11 34 12
35 33
98 17 8 36 42
18 18 37 30
24 12 38 26
25 9 39 58
26 32 40 55
28 14 41 53
42 40
113 21 19 43 55
44 40
129 3 22 45 61
5 34 46 58
6 33 47 58
7 33 48 26
9 30 49 48
10 67 50 47
11 58
12 42 161 13 12
13 30 23
14 73 24
15 22
16 36 173 22 19
17 20
18 56 214 13 18
1° 40 15 16
20 47 16 20
21 45 7 36
22 45 18 45
23 45 19 31
24 28 20 22
25 37 21 80
25 35
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TABLE 3 ~--Continued

Page|Question|Percentage | Page |[Question|Percentage
of error of error
226 1 26 226 49 50
2 20 50 48
4 25 51 41
7 41 52 49
8 52 53 40
9 28 54 41
10 25
11 40 255 5 19
12 20 7 10
13 58
14 28 266 5 14
15 22 -7 19
16 48 8 40
17 55 9 19
18 - 33 11 12
19 33 12 10
20 30 13 19
21 47 14 15
22 47 15 65
23 55 16 38
24 47 17 64
25 45 18 17
27 16 19 62
29 28 20 40
30 31 21 60
31 12 22 45
32 62 23 57
33 72 24 50
34 16
35 - 50 276 6 15
36 33 7 22
37 56 10 24
36 47 11 63
39 25 13 30
40 47 14 37
41 23 15 15
42 47 16 26
43 52 19 41
44 36
45 61
46 30
47 58
48 36
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TABLE 3 =--Continued
Page|Question|Percentage
of error
293 4 20
7 10
8 17
14 15
16 37
17 39
19 39
21 51
23 34
24 32
25 35
26 64
TABLE 4

ERROR RATING IN HOMEWORK ASSIGNMENTSs PROBLEMS

Page|Question|Percentage ||Fage|Question|Percenbtage
of errér of error
11 1 24 65 4 22
3 49 | 5 39
4 24 6 19
5 27 7 11
4 11 l § 22
7 25 9 27
8 538 10 29
11 87 11 58
12 16 12 21
14 94 13 24
14 35
45 1 42 15 56
2 47 16 69
3 59 17 81
4 50 18 61
19 34
55 1 34 20 77
2 43 21 37
3 92
84 1 1
65 2 11 2 25
3 22 3 33
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TABILE 4 «=Continued

Page|Question|Percentage|| Page]| Question|Percentage
of error of error

135 4 13 148 4 42
5 16 5 51
6 14 6 21
7 21 7 38
8 22 8 36
9 40 9 19
10 26 10 54
11 24 11 50
12 29 12 56
14 58 13 33
15 71 14 39
16 37 15 47
17 56 16 63
18 52 17 57
19 37 18 85
20 31 19 57
21 56 20 65
22 35 21 59
23 35 22 66
24 53 23 60
25 50 24 80
25 89

142 5 48
6 41 174 1 57
7 54 2 58
8 29 3 49
9 16 4 64
10 29 5 64

11 21
12 39 215 1 21
13 13 2 37
14 42 3 32
15 59 4 21
16 62 5 37
17 o1 6 37
13 38 7 44
19 68 8 55

20 79
255 1 18
148 1 19 2 36
2 24 3 24
3 19 i 4 48
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TABLE 4 ==Continued

Page|Question|Percentage ||Page|Question| Percentage
of error of error
255 5 58 276 1 58
6 64 2 17
3 62
266 1 28 4 49
2 37 5 75
3 30
4 57 294 2 26
5 94 3 27
0 6 24
! 7 40
8 57
TABLE 5
SUMMARY OF ZRROR RATING IN HOMEWORK ASSICGNMENT:
QUESTIONS
30=50% errors 51-75% error;  |76% plus error;
Moderate High ExXtrenme
Page| No. | Rate Page| No.|Rate Page|l No.| Rate
10 141 40 129 | 10 | 67 214 21 80
44 1 251 33 11| 58
98 26 32 14 | 73
129 51 34 18 56
6 33 30 | 70
71 33 39 | 58
21 30 40 | 55
12] 42 41 53
131 30 43 | 55
16| 36 45 | 61
19 40 46 56
201 47 47 58
21| 45 161 24 60
22| 45 226 8 52
L 231 45 13 | 58
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TABLE 5 ==Continued

30-50%error; | 51=75% error;| 76% plus errors
Moderate High Extreme

Page | No.|Rate | Page] No.} Rate| Page | No. |Rate

129 | 25 | 37 17
27 4] 23
28 36 32
29 36 33
32| 36 37
331 33 43
35 | 33 45

136 | 42 47
37 1 30 | 266 |15
42 | 40 17
44 | 40 19
49 | 48 21
50 | 36 23

214 | 17 | 45 |276 |11
18 | 31 |293 |21

19 | 35 26
251 35
226 7 | 41
11| 40
16 | 48
18 | 33
266 | 19 33
20 30
21 | 47
22 | 47
24 | 47
25 | 45
30 31
35 1 50
36 | 33
38 | 47
40 | 47
42 | 47
44 | 36
46 | 30
48 36
49 50
50 | 48
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TABLE 5 ==Continued

30=50% error; | 51-75% errors 76% plus errors
Moderate High Extreme
Page| No.|Rate] Page | No.|Rate Page | No.|Rate
52 | 47
53 | 40
54 | 41
266 8| 40
16| 38
20 | 40
22 45
24 50
276 | 13| 30
14| 37
19 | 41
293 | 16| 37
171 39
19 39
231 34
24 | 32
25| 35

TABLE 6

SUMMARY OF ERROR RATING IN HOMEWORK ASSIGNMENTS:
PROBLEMS

30-50% errors| 51=75% errors |76% plus error
Hoderate High Extreme

Page| No.| Rate]| Page| No.f Rate| Page] No.|Rate

11 49 f 11 8| 58| 11| 11| 87
45 42 45 31 59 141 94
47 | 65| 11| 58 55 3192
50 15 56| 65| 17 | 81

B0 L
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TABLE 6 -=Continued

3=

30-50% errors 51-75% error; | 76% plus errors
Moderate High Extreme
Page| No,|Rate Page ]| No.]| Rate | Page | No.|Rate
55 1 34 65 | 16 69 65 |20 77
2 43 18 61 142 17 91
65 51 39 135 | 14| 58 18 ] 88
14 | 35 15| 71 20 | 79
19 34 17 56 | 148 | 18 85
‘ 21 37 18 52 24 | 80
o 84 341 33 S lar | 56 ‘ 25 |1 89
= 135 9| 40 24 | 53 | 266 51 94 -
16 | 37 142 71 54
19 | 37 191 59
20 31 16 62
22 | 35 19 68
v 23 35 148 5 51
25 50 10 54
142 5 48 12 56
6| 41 16| 63
12 | 39 17§ 57
i4 | 42 191 57
148 4 42 : 20 65
7 | 38 21| 959
8 36 22 | 66
11 50 23 | 60
13 33 174 1 57
14 39 2 58
15 | 47 41 64
174 | 3| 49 51 64
215 2| 37 215 81 55
3F 32 255 51 98
51 37 6| 64
6 37 266 4 57
7 44 276 1 57
255 21 36 3] 62
4 | 48 51 75
266 2 37 294 3 57
3 30
276 4 49
294 7 1 40
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Readability Index b¥ the Lorge Formula.-—

A further analysis of the text was made by
computing its readability index according to the
Lorge formula. 18 The procedure suggested is to
choose samples throughout the book and analyze them,
It is advisable to sample from 5% to 10% of the book
in this manner, A sample must start with the begin-
ing of a sentence and stop at the end of a sentence.
Use the Dale list of 769 easy words to cross out in
the sample every word on the Dsle 1list, regardless
of 1ts meaning. The count is of the number of differ~
ent hard words, so that each hard word is counted
only once. A copy of the Dale List is contained in
the appendix, pages 100 to 104,

The actual procedure followed in this case
was to sample fifty-one pages out of the text's 292
pages of reading matter, thus netting a 17.46%
sampling. Also it was found more accurate to write
out the words on each page of the text not appearing
on the Dale List, and then count this number. In
this way the danger of counting the same word several

times was eliminated,

18Lorge, "The Lorge Formula for Estimating
Grade Placement of Reading Materials," Teachers
College Record, Vol., XLV, p.404,
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TABLE 7
FESULTS OF TEXT ANALYSIS BY LORGE FORMULA

Page | Readability Page | Readabllity
Index Index
2 6,2807 68 6.7937
4 503434 78 6.8147
6 704524 . - 88 6,4480
8 6.5873 96 5,2324
12 600770 - 106 5,7739
14 6.7168 115 62358
16 6,1657 126 5,7570
20 66,2931 136 66,3256
22 6. 5055 146 6,2142
28 6.6515 156 6.7991
30 6, 5241 166 6.6813
32 6.5091 176 | 17,1088
34 66,0198 184 1 7.0180
36 6.,0035 194 | 5,4826
38 66,9790 204 5,3955
40 6.8952 212 63456
42 6.3434 222 6,0586
46 7. 3794 228 8,4780
48 603434 232 6.,4156
50 6. 3054 238 7.6131
% |z e | Lan

0 04 2 « 599

58 6.3684 268 6,0000
60 6.5503 274 71638
62 5.7594 084 62909
290 6,2049
Total 332.,2710
Average 6,5151

The method employed in treating the infore-

mation was:
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Basiec Data

1. The number of words in the sample.

2. The number of sentences in the sample,

3. The number of prepositionsl phrases in the
sample,

4, The number of hard words in the sample,

Computation

Item 6, average sentence lengths divide 1 by 2
and multiply by .07

Item 8, ratio of prepositional phrases: diwide
3 by 1 and multiply by 13,01

Item 9, ratio of hard words: divide 4 by 1 and
multiply by 10,73

Constant (C) 1.6126

Readability Index: add 6, 84 9, and C

Page 156 of the text Modern Chemistry is

taken as typical. Here the sampling begins at line
twos "It's specific gravity is abouteecesss'y and
continues to the very last line of the page: "This
process is known as destructive distillation." In
sampling any page, explanatory sentences referring
to illustrations were also counted, In this case the

two sentences under Fig., 15-7 were also included in

the count.

This sample netted four hundred and four
words on the page, twenty-nine sentences, fifty=
three prpositional phrases, and one hundred and
seventeen hard words. The computation then yielded:

Number of words divided by number
of sentences times .07 1.1682

Number of prepositional phrases
divided by number of words times 13,01 1.4245
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Number of hard words in the sample
divided by number of words times 10,73 2.5938

Constant 1,6126
Yielding a Readability Index of 6.7991

This means that the material on this page has
a readability of about Grade VII level., A complete
summary of the text sampling is given in Table 7,
page L9,
Readability Index by Flesch Formula,-

As a check, the Flesch 19 formula was used to

measure the readability of several samples from the

text,.

TABLE &

CHEMISTRY TEXT READABILITY INDEX
BY FLESCH FORMULA

Text page Index

2 e © o e © o o o o o 2614’5
12 @ o ° © e ° ] ° o o 201{'0
22 e e © & © o & B8 & o 2082
32 L e -4 o o (-] o ° © ] 3.32
L}az e e o © o e e © & o 3039
52 e o o © o o © o © o 2903
62 @ © o o © © © e o o 20114'
70 e 6 © e © e © e o o 2035
78 e e © o © © © © o o 2687
96 ¢ e © e o e © © © o 2914‘6

106 e o o o © o e o e © 2°1+7
115 e o © o e e © e o ¢ 3034
126 & o © o o & e o o o 2080

9%udolph Flesch, The Art of Plain Talk,
Harper and brothers, New York, 1949,
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TABLE 8 -=Continued

Text page Index
136 -] -] -] @ 1] 2 -3 -] L3 L2 3001
146 © 9 13 e @ © 14 ° L -] 2079
156 e o 6 e e e o © o e 3958
166 -3 @ 3 L 4 -3 e (-] -3 (-3 @ 3@33
176 ¢ e o © o & o e o © 3097
lSLP eee © © © © © © © e 3958
1914' ¢ 6 o o © e o e & ¢ 20714'

Tota 57egl+
Average 289

Grade level: VI, almost VII

In applying the Flesch formula, only twenty
pages from the text were used, but as the results
from these corresponded quite closely to the results

obtained by the Lorge formula, it was not deemed
necessary to carry the calculations to any greater
length. The results are tabulated in Table & and
give a readability at a Grade VII level,

Further Examination of Reading Difficultye.-

According to the preceding formulae, the read-
ability of the text is well within the range of even
the poorest Grade XI student. However, it must be
borne in mind that what is readable to the student is
not of necessity understandable by him, In connection

with reading levels of textbooks in chemistry,
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Dre G.lM.Mallinsocn 20 nas some pertinent findings,

In his investigatiocns of science textbooks
he found that the reading levels of many textbooks
were too far advanced for students for whom they
were written, In his particular investigation into
chemistry textbooks he found that many students were
below_average in reading abilitys; hence, for any
particular grade levely the reading difficulty of the
textbook should be below that of the grade in order
to be suitable for these students,

Data collected also indicated that the levels
of reading difficulty of the passages within the
separate textbooks vary greatly. In any textbook,
some passages are not likely to cause difficulty for
ahy of the students for whom they are designeds; but
other passages are likely to cause difficulty for
all students for whom they are designed. It is there-
fore clear that the average reading difficulty score
for a textbook may be somewhat misleading. Some text-
books that have many extremely difficult passages
may be balanced by some very easy ones., "It seems

reasonable to state from the conclusions already

206,G.Mallinson, H.E.Sturm, L.M.Mallinson,
The Reading Difficulty of Textbooks fOr High-School
Chemistry., "Journal of Chemical Education," Vol. 29,
Deco 319520 DPP.629=631,
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listed that the differences found make level of read-
ing difficulty a valid criterion for use in the
selection of a textbook," 2%

Even under the exacting scrutiny of Dr.
Mallinson's criticism the most difficult page exam-
ined in the Grade XI Chemistry text, Page 228 (see
Table 74 p.49) shows a reading difficulty of no more
than Grade VIII completed. By all criteria, the
reading difficulty of the text is well within the
ability of Grade XI level.

Spot-check Bvaluation of TexXte=

As s further check of the suitability of the
present text, it was subjected to a spot=check eval-
vation as devised by Louis Vogel., 22 This scale is
intended as a guide for evsluating science textbooks
at high school level, and rates a textbook under the
headingss: Qualifications of author, Organization,
Contenty Presentation of Material, Accuracy, Read=
ability, Adaptebility, Teaching ailds, Illustrations,
Appearance. The highest possible score for a textbook

is 100 points. Modern Chemistry received a score of

88 points on this check test,

217pid, p.63le

22T0uis F. Vogel, A Spot=Check Evaluation
Scale for High School Science Textbooks. '"The Scilence

TeaCheI‘"9 Vol, XVIIIg Noeo 29 IVI&TCh 1951.@




CHAPTER 1V
RESULTS AND FINDINGS

With the completion of all tests and exame

inations, the results were compiled into one table
‘‘‘‘ for further evaluation, Table 9, pages 56 to 58.

Each of the six different abilities measured was

correlated with the results the pupil obtained from

his June Department of Education examination. In

this way, assuming other factors constant, it would

be indicated to what extent each ability affected

the student's achievement in his Grade XI Chemistry9‘

The method used followed the Pearson product-

moment plan for ungrouped pairé of data as illustrated

S on pages 164 to 166, Statistics for Teachers, Tiegs
v and Crawford°23 Details of the method used in finding
the correlation between I.Q., and June results are
described here, and are summarized in Table 10, pages
59 to 6le The coefficient correlations for the other
abilities are summarized on later pages., As our main

objective was the determination of the correlation

23Tiegs and Crawford, Statistics for
Teachers, Houghton Mifflin Co.sCambridge,
Massachusetts, 1930,

55
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coefficienty, it was not necessary to find the standard
deviations of the X and Y variables as such. Alsc,
since a Burroughs adding mechine and a Munroe calcule-
ator were used, it was not found necessary to reduce

the scores by subtracting, as is often done.

TABLE 9
TEST RESULTS OF GRADE XI PUPILS IN FLIN FLON COLLEGIATE

Percentages
Home=| June
Pree Abst.|Read=|work |finsl
Name I.Q4 test|Math|{Rsng.|ing Index]| 1953
Adams,Wesley(R)|[115]| .. | 90 | 75 77 oo | 63
Allen,Ken(R) |112| .. | 65 | 60 | 21 oo | 50
Ariko,Elizabeth|110| 71 | 85 | 35 | oz 57 | 35
ArikoyWalter(R)|101| .., | 65 | 60 46 se | 54
AshyArlene 109 68 | 50 | 90 84 62 | 42
AshyRobert 103 63 | 55 | 25 65 42 | 38
Atkinson,Faye |101| .., | 80 | 25 54 53 | 57
Baily,Shirley |[101] 71 | 85 | 45 | 42 80 | %6
BallardsYvonne (113} 77 | 80 | 80 65 65 | 38
BarkerjyZonea 101 66 | 75 | 65 87 638 | 69
Bucher,Dennis(Rp1LO8| ,, | 70 | 8% 68 oo | 58
ChigolsIrene 1061 85 | 97 | 55 65 91 | 89
Chorley,RBob 1041 .. | 40 | 60 72 oe | 52
ClaysDorothy 99| 66 | 65 | 85 38 64 | 60
ColeyDonald 102 75 | 30 | 45 58 60 | 59
Cowie,Carole 1051 57 | 85 | 35 46 80 | 59
CyrsDennis(R) [105| .. | 80 | 50 11 co | 41
DavisongEunice [101| 6 45 | 60 92 54 | 25
DowhanyElsie 101 69 | 90 | 35 63 67 | 70
Duncan,Norma 103 57 | 90 | 80 49 68 | 67
Rinarson,Phil 991 65 | 40 | 20 17 54 | 28
FosteryRon(R) [|103| .. [40 |40 | 13 we | 63
FraseryDelores [113| 63 | 70 | 75 35 65 | 38
Frechette,Denisq 96| 47 | 65 | 85 43 47 | 26
FricyLawrence [117| 85 |95 | 70 91 53 | 66
FryeryKathleen (107 64 90 15 63 55 27
Gaboury,Denise [ 93| .. | 55 | 65 22 54 | 26
Gira,Frank 111 | 82 [ 95 |70 70 70 | 76
Grant, Joan 107 | 70 | 9C | 97 77 75 |53
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TABLE 9 ==Continued

R et o e R R a0
i T s T A AT D

Percentages
Eonme={ June
Pree Abste JRead=|work [final
Name 1 I.Q4 test Math|Rsng.|ing Index|1953

Greenberg,Xay 110 87 | 80 | 30 -1 91 68 68
Gunston, Joan 122 81| 97 | 97 94 76 79
Haga,O0rwell  |103] .. | 85 | 65 38 75 72
Halasz,Steve 941 731 35 1] 15 58 66
Hartman,Sheila [106 76 85 | 97 70 77 64
Hayden,Gerry 115| 83| 80 | 50 63 68

Hoggy Josephine (104 | 70 | 85 | 15 82 73 90
Huszti,Paul 119 90 | 90 | 99 58 | 87 | 88
IbbotthaP'{"},’ lol ° 8 85 70 79 o0
Katcher,Lorna [103| 68 | 85 | 30 86 73 63
Keddie,Marilyn 09 | 75 | 60 | 55 84 72 57
Lahonen,Leonard L09 | 63 | 85 | 65 77 52 29

LastsRoy 109 80 | 65 | 8% 32 43 70
Logan,Shirley [O5{ 83 | 70 | 35 84 82 87
Lovecky, Joe 106 | 78 | 90 | 78 70 67 80
Lowe,George(R) 11| .. | 95 | 95 6 oo 50
McDougall,HarleifiO4 | 75 | 30 | 35 68 53 54.
MeIntoshyFred [L12 | 69 | 80 | 35 49 50 77
McIsaac,Gerald [LO3 58 | 50 | 75 44 46 57
MeMurray,Allan 08 | 71 | 50 | 50 | 49 56 | 34
MeSheffrey,Briaffil7? | 85 | 80 | 85 89 71 90
MearnsysAudrey [LO5 | 60 | 60 | 70 49 45 23
Hearns,Irene 103 50 oo o5 e e 25
lMiddagh,llarjoriqiol | &4 | 75 | 50 | 38 |72 | 39
Milton,Bill 110 | 77 | 60 | 75 60 46 75
Monis,lMona p10 | 81| 75 | 40 60 68 94
MotesLarry(R) HO5 ] .. | 80 | 65 46 oo 67
Murray, Jim(R) §.07 os | 70| 35 58 oo 51
NewtongBetty 109 | 751 85| 85 13 68 63
Nielson,Xaren [OO | 60| 70 | 65 58 55 40
isbet,Betty 105 | 77 | 85 | 65 77 69 56
Norlander,Andy [RO7Y 73 | 95 | 3% 92 84 91
PankewyLillian |99 | 57 | 35| 15 60 56 34
Persson,Vasti(R§101 | .. | 65 | 75 18 oo 53
Prokop,Nadia 106 | 81 | 90 | 3% 94 87 89
Ross,y Joan 110 | 66 | 90 | 85 54 77 83
Rossington,¥arolfl2l | 81 | 95 | 65 72 64 84
Schwandty Joyce [O5 | 64 | 55 | 35 24 64 29
Shockey,Lorne(R)LO8 | s | 55 | 80 75 - 45
ShoreyEleanor(R)L06 | .. | 60 | 60 52 oo 38
Smith,Alvin 1161 .. 1 801 85 97 o 88



58

TABLE 9 ==Continued

Percentages
Home~| June
Pre- Abste| Read=] work |final
Name I.Q¢ test|Mathl Rsng.| ing | Index|1953

Sorli,Sylvia(R) | 106} .. | 85| 80 | 58 s0 54
Sorenson,Doug(R) 111l .. | 90 | 65 56 oo 70
Southerng:‘\ﬂark 114 6o X e e X T eo 37

Southern,Oakley {110] 52 | 85 | 65 35 79 71
Spencer, Nancy 111 57 | 85 | 80 75 55 54
StrandsDelores |[109] 68 | 99 | 99 77 73 79
Strijack,Val 116} 75 | 75 | 85 93 67 79
ThompsonyBetty |113] 68 | 97 | 95 93 81 93
Turcatte ,Ruby 96| 62 | 65 | 60 54 61 21
Winterton,Mavis [103| 49 | 80 | 40 32 67 73

(R) signifies repeater

Correlation between I.0. and June Examinations.-

In the first column of Table 10, page 59, are
given the names of the pupils, and from this we get N,
the number of cases involved. The second columns (X),
gives the I.Q. value for each of these pupils, and the
sum of this column (2X) is then found., The third
column, (Y), denotes the June mark in Chemistry from
Department of Education examinations for each of the
pupilsy while the sum of this column is (E®Y). The

fourth column, (X¥), gives the products of column

(X) and of column (Y), and the sum of this column

is (BXY). The fifth column gives the squares of the
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(X) column and the sixth column gives the squares of
the (Y) column, The formula for finding (r), the
coefficient of correlation, is the same for all the

abilities measured,

24
EX) (BY)
o 3
X
'\/‘sz - —w(fq) sv2 . EY)°

N
For the coefficient between the I.Q. and the

June marks, "r'" works out to:

sgora ~ (B530)(4633)

.4//§14219 _ £853 )%~/goz769 _ (4633)2
80 80

o 47

i1

TABLE 10

COEFFICIENT OF CORRELATION BETWEEN I.Q. AND JUNE MARKS

Pupil I.Q. | June |Products | Squares | Squares

(X) (Y) (XY) (x2) (v2)
Adams W, 115 63 7245 13225 3969
Allen,yK, 112 50 5600 12544 2500
ArikoyE. 110 35 3850 12100 1225
Ariko,W, 101 54 54.54. 10201 2916
Ashg i, 109 42 4578 11881 1764
AshgRe 103 38 3914 10609 1444
Atkinson,F. | 101 57 | 5757 10201 3249

241pid, ppe164-166,
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TABLE 10 --Continued

o3l

Pupil I.Q. June Products| Squares | Squares
(X) (Y) (XY) 2y | &
Baily, S, 101 76 7676 10201 | 5776
Ballards, Ye | 113 38 4294 12769 1444
Barker, Z, | 101 69 6969 10201 | 4761
Bucher, D. 108 53 6264 11664 3364
Chigols Te 106 89 0434 11236 7921
Chorley, Bo | 104 52 5408 10816 2704
Clays Do 99 60 5940 9801 | 3600
Coley Do 102 59 6018 10404 3481
Cowiey Ce 105 59 6195 11025 | 3481
Cyry Do 105 41 4305 11025 | 1681
Davisons E. | 101 25 2525 10201 625
Dowhan, Ee 101 70 7070 10201 | 4900
Duncangy No 103 67 6901 10609 4489
Einarsony Po| 99 8 2772 9801 784
Foster, Re 103 63 6489 10609 3969
Fraser, D. 113 38 4294 12769 | 1444
Frechette,Ds| 96 26 2496 9216 676
Fric, L. 117 66 7722 13689 | 4356
Fryer, K. 107 27 2889 11449 729
Gaboury, De 93 26 2413 8649 676
Gira, Fe 111 76 8436 12321 5776
Grant, J 107 53 5671 11449 | 2809
Greenberg,K.| 110 68 7480 12100 4624
Gunston, Je | 122 79 9638 14884 | 6241
Hagas Os 103 72 7416 10609 5184
Halasz, S, 94 18 1692 8836 324
Hartman, S, | 106 64 6784 11236 4096
Hayden, Go 115 67 7705 13225 | 4489
Hoggy Jdoe 104 90 9360 10816 | -8100
Huszti, Po 119 88 10472 14161 774.4
Tbbott, Be | 101 34 3434 10201 | 1156
Katchery L. | 103 63 6489 10609 3969
Keddie, M, | 109 57 6213 11881 | 3249
Lahonens L. 109 29 3161 11881 841
Lasts; Re 109 70 7630 11881 4900
Logan, S, 105 87 9135 11025 7569
Loveckys Jo 106 80 8480 11236 6400
Lowe, Go 111 50 5550 12321 2500
McDougallgH, | 104 54. 5616 10816 2916
McIntosh, Fo | 132 77 8624 | 12544 5929
‘McIsaacy Go | 103 57 5871 10609 3249
McllurraysA. | 108 34 3672 11664 1156
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TABLE 10 --Continued
Pupil I.Qe | Junel Products | Squares |Squares
(%) () (XY) (X2) (¥2)
MeSheffrey,BJ 117 90 10530 13689 8100
Mearns,d. 105 23 2415 11025 529
Mearns, L. 103 5 2575 10609 625
Middagh,lle 101 39 3939 10201 1521
Milton,Be 110 5 8250 12100 5625
Monis 4, 110 96 10560 12100 9216
MoteyLa 105 67 7035 11025 4489
Murrays Je 107 51 54.57 11449 26071
Newton,Be 109 6867 118661 3969
NielsonsKe 100 | 40 4000 10000 1600
Nisbet,B, 105 é 5880 11025 3136
Norlandergd, | 107 o1 9737 11446 8281
Pankew, Lo 99 34 3366 9801 1156
Persson,sVe 101 53 5353 1.0201 2809
ProkopsNe | 106 89 94 34 11236 7921
ROSSy Jo 110 83 9130 12100 6889
RossingtongC4 121 34 10164 14643 7056
SchwandtgJe | 105 29 3045 11025 841
‘ShockeysLe 108 4% 4860 11664 2025
ShoreyE,. 106 8 4028 11236 1444
. Smithyde 116 | 88 10208 13456 7744
SorliyS, 106 54 5724 11236 2016
Sorenson,D, | 111 70 7770 12321 49500
Southern,i, | 114 37 4218 12996 1369
Southerny0, | 110 71 7810 12100 5041
Spencer,N, 111 54 5994 12321 2916
Strand,D. 109 9 8611 11881 6241
Strijack,Ve | 11 79 9164 13456 6241
ThompsonyBe | 113 93 10509 12769 8649
Turcotte,Re 96 21 2016 9216 441
Winterton,i, | 103 3 7519 10609 5329
80 8539 | 4633 499174 914219 |302769
(1) (&x) | &) | @x) ®@x?) | @v®)
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Qther Correlation Coefficients,=

The correlation between the Mathematics

Test and the Chemistry June finals gives 2 value of:

353073 _ (5765)(4571)
78
r =

053

The correlation between the Reading Test and

the June final Chemistry mark has a value of:

291051 .. (4754%é4571)

o/33116 - G202 ) fr00ms _ (e5m1i?

— 034

The correlation between the Abstract Reason-
ing Test and the Chemistry June final mark works out

to:

284040 - (4734;é452;1

1329708 — (3002 400775 - Caz?

= 018
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The correlation between the Homework Tndex

and the Chemistry June final mark iss

'247230 _ (3982%§364o)

) 4/568510 —~ éﬁ@g%ééﬁ «/E47o88 _ 1324;600

- 60

r

The correlation between the Pretest results

and the June Chemistry marks works out to:

252005 _ (4087%é3485)

1/593573 - ;ézggzég «/é37979 - 12145225

51

The "t" test of significance.=

| The reliability of the correlation coeffic-
ient was tested as a further means of determination
of 1ts significance., "In experimental and research
work the determinstion of whether an observed differ-
ence is of such magnitude that it cannot be attrib-
uted to chance factors or sampling variations is
cften our major interest," 25

The test of significance in this case assumes

25j11en L. Bdwards, Statistical Anslysis
for Students in Psychology and Bducation., Rinehard

and Co.ylInc. New York, 1946, p.172.
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that the true correlation is zero., If the obtained
correlation is large it may then be inferred that
the correlation i1s due to factors other than chance,
or that the correlation is significant.

The direct computstion of te=

The hypothesis which we are probably most
interested in testings, once we have obtained a given
value of r, is the hypothesis that the true r equals
Zero, If we set up this hypothesis for testing,
assuming that our sample value is the result of

sampling varilation or chance, then the formula for %

t = é&=%%j£§ WT - 2)

where r equals the observed sample value of the

is

correlation coefficienty and N is the number of pairs
of observations in the sample, 26

Once we have calculated t from the formula,
we enter a table of values with degrees of freedom
equal to the number of pairs of observations minus
two, to determine whether the obtained value is sig-
nificant at the five or one per cent level,

Using this formula, the values of t obtained
for the abilities tested are given below. The portion

of the table used in the wvalustions is shown in Table

201pi4, .187.
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11, page 66,

For I.Q.: chemistry correlation, t is 4,73
Table value of t for this degree of freedom, 1.994
to 2,648,

For lMathematics Tests chemistry correlation,
t is 5,483 Table value of %t for this degree of freedom
is 1.994 to 2,648,

For Readingj; chemistry correlation, t is
2,6485 Table value of t for this degree of freedom,
1.994 to 2,648,

For Abstract Reasonings chemistry correlation,
t is 1,76073 Table value of t for this degree of
freedom, 1.994 to 2,648,

For Homeﬁbrk Index: chemistry correlation,

t is 5.723 Table value of t for this degree of freedoim,
2,000 to 2,688,

For Pretest: chemistry correlation, t is
4,352 Table value of t for this degree of freedom,
2,005 to 2,678,

Thus 811 our correlation coefficients show a
significant deviation from zero except the one on
Abstract Reasoning. In this latter case the coeff-
icient is so low thet there is ample evidence to
accept the implication of the null hypothesis, that

there is zero relationship between abstract reasoning
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and results in chemistry as obtained under our present

eXamination system, end in this study,

Degree of Freedom 59 1%
50 2,008 2,678
55 2,005 2,668
60 2,000 26660
65 1.998 2,653
70 1.994 2,648
80 1,990 2,538 27

271pid, p.330.



CHAPTER V
INTERPRETATION AND CONCILUSION

Interpretation of the results is not as
simple a matter as examining correleation coeff-
icilents and arbitrarily stating that such an ability
is necessarys while another one 1s not essenﬁial in
the learning of chemistry. In valuating any factors
that bear en achievement in chemistry, consideration
also must be given to their relative significance in
relation to those other factors which have not been
measured., Consequently, our interpretations will be
somewhat invalidated due to the fact that we are
assuming all other factors which were not specific-
ally treated in this study as belng constants. In
additicn it is acknowledged that the interpretation
of correlation coefficients without adequate consid-
eration of the reliability of amm the measures in-
volved can result only in doubtful conclusions,

Consideration will be given first to the

67
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significance of the correlation coefficients, then
some attempt will be made at interpreting these

figures,

An empirical classification of correlation

coefficients as made by H.O.Rugg, in Statistical

Methods Apnlied to Education, summarizes intos

Below .15 or .20, "negligible or indifferent"
From .15 or .20 to .35 or .40y "present but low"
From o35 or .40 to .50 or .60, "markedly present®
Above .60 or .70, "hight o8

Summarizing the findings on this basis yields
the following informations:

Correlation between I.Q. and Chemistrys .47,
"markedly present',

Correlation between Mathematical Ability and
Chemistrys o535 "markedly present',

Correlation between Reading ability and Chem-
istrj, 034y "present but low',

Correlation between Abstract Reasoning and
Chemistry, .18, "negligible or indifferent",

Correlation between Homework Index and Chem-
istrys, .60, "high',

Correlation between Pretest and Chemistry,

¢ 51y "markedly present",

In conjunction with the above it may be noted

28Tiegs and Crawford, Op.Cit. p.163.
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that the only case in which the null hypothesis may
not be rejected from a considerstion of the test of
significance is the Abstract Reasoning result, where
the correlation is negligible or indifferent.

Interpretation.-

At this stage of the work we are ready to
attempt an interpretstion of the findings that our
study has disclosed . This interpretation for the
most part will take the form of an anslysis of the
gignificance of the coefficients between Chemistry
and I.Q., mathematical ability, reading ability,
abstract reasoning, homework index, and the pretest,
as well as some evaluation of the present Grade XI
chemistry textbook as revealsd by the tests employ-
ed,

T.Q0. and Chemistirye.=

This correlation works out to .47, a figure
that is interpreted as "markedly present', From this
we can believe that high intelligence has some effect
on achievement in chemistry., The exact extent of
this relationship could only be determined by a-study
more exhaustive than this treatise. However, an
examinatiocn of individual cases from Table 9, pages
56 to 58, shows that, with some variations, the

highest marks in chemistry were obtained by those
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pupils with the higher I.Q's. This is not an exact

0

relstionship, however, as students' work hebits,
motivation, initiative, etc., do affect a student's
standing also., This has been further emphasized to
the author who has found in an examination of
students' records over s peridd of five years that
the student with the highest final mark in chemistry
was never the one with the highest I.Q. in the claés@
On the other hand, over the same five year period,
involving 194 cases, the students with the lowest
marks were those with the lowest I.Q's. The same
group of ststistics showed that 61.8% of the students
with an I.Q., up to 110 received a pass mark in June
chemistry, 53.6% passed with an I.Q. up to 165, and
only 30,7% passed having I.Q's. up to 100, The low-
est I.Q. receiving a pass mark was 963 the highest
I.Q. receiving a failure mark was 115,

On the same topic, Paul Brandwein of Forest
Hills High School, New York, says: "A careful exam-
ination of courses of study and methods. of teaching
now employed indicates that chemistry teachers think
the student body of a given high school is compbsed
of individuels with I.Q's. of 110 or more., Obviously

this is not so. Yet the course generally given 1s
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aimed at such students," 29

A high I.Q. does seem to help a student attain
a high merk in chemistry, but it is not essential to
success in the subject. On the other hand, chemistry
does not seem to be a subject which a student with
an I.Q., below 100 can cope with successfully,

Mathematics and June Chemistry.-

The coefficient here works out to .53, "mark-
edly present®, Since much of the work in chemistry
involves the use of mathematics, this finding is in
keeping with the original premise that students well
versed in mathematics would make good chemistry
students. This is further verified by the authors of
the Numerical Ability tests "For English and social
studies as well as for science and mathematics, the
Numerical Ability test is among the best predictors.
One can but conjecture that facility in computation
and reasoning with numbers is in some way indicative
of general learning aptitude, since the specific
contribution of numerical skill to English or social

studies can scarcely be apprecisble," 30

2'9'Paul F, Brandwein. "Signposts Twoards the
Revisicn of High School Chemistry', School Science
and Hathematics. Vol., LITI,April 1953.p.313

30Bennett,8eashore? & Wesman;Op.Cit,pJSe
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Reading and June finalS.-

Here the correlation is ,34, "present but
low", The evidence would seem to indicate that s high
degree of capebility in reading is not essential for
mastery in chemistry,

Abstract Reasoning and June finals.-

Since it was assumed that chemistry involves
high levels of abstraction end theorizing, it was
originally presumed that a high degree of sbility in
abstract reasoming would be necessary as a prerequis=
ite of a good chemistry student, As the coefficient
in this case works out to .18, "negligible or indiff-
erent", it would seem that the original premise is
unfounded on fact. The assumption that ability in
abstract reasoning is necessary in order to visualize
and understand the theories and speculations of Grade
X1 Chemistry is probably untenable.

Homework Index and Chemistrye-

This ctefficient works out to .60, "high',
and 1s the highest index of all the tests. It would
appear then that the major factor in determining a
high stendard in Grade XI Chemistry, on the basis
of achievement in examinations, is the faithful per-
formance of assignments and tasks set in the subject

throughout the school year. Such an attitude in all
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probability develops work habits that are consis-
tent with good procedure in learning, and is certaine-
ly in direct contrast to that of the proponents of
cramming.

Elementary Contributory Science.-

The Pretest was conceived as a way of measur-
ing the zmount of elementary contributory science a
student brought with him into Grade XI at the begin-
ing of his chemistry course, Since the coefficient
of relationship between this factor and his June
mark in chemistry works out to .51, "merkedly pres=-
ent", 1t 1s assumed that the student coming to Grade
XI with a good background and knowledge of chemistry
from his previous grades is going to attain a satis-
factory standard at the higher level, This emphasize
es the importance of a properly balanced and adequate
junior course leading to Grade XI chemistry, for it
is in the lower grades that a student will develop
proper work habits and attitude towards the subject,

From the analysis of the elementary contrib-
utory science as given in the Appendix, pages 84 to
91, it was found that from 25% to 33% of the chemistry
course for Grade XI 1s a repetition of meterisal cov-
ered in previous grades. Such an introductory course

would seem adequate, This conclusion is further evid=-
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enced by the fect that its besring on achievement in
chemistry as determined from the correlstion coeffic=-
ient is '"merkedly present',

The FPresent Crade XI Chemistrv TeXto-

&n anelysis of the Grade XI Chemistry text,

a0

Modern Chemistry, by Dull, Brooks, and letcalve, is

given in Chapter III. It is true that "not everything
in a textbook need be taught; the textbook is., we
must agrees a basic reference = not a strait-jacket”e3l
Eowever, the textbook 1is the source from which most of
the student's learning will come., This 1s especially
true in our present day mass education involving
overcrowded clessrooms snd more inadequately trained
teachers, The text is most often the final reference
and authority for both the teacher and the pupil,; hence
it should be so constructed as to give the most for
a minimum of effort.

The construction of the present text seems
to meet the standards of a good text, and the read-
ability index is well within the range of the student,
(see Table 74 p.49), From an examination of the
results in Tables 5 and 6 (pp. 44 to 47), in which an

evaluation is made of the difficulty of end-of-chapter

3lpaul F. Brandwein,0p.Cit. pe313.
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work assignments, there appears to be a major pro-
portion of questions that are beyond the capabil-
ities of the sverage student to solve. This is a
serious criticism when 1t is recalled that the coe-
fficient between homework and chemistry achilevement
is .60, Such impossible assignments could well lead

to frustration and discouragement., That some of

this material is of a high degree of difficulty is
stated by the authors: "As a gulde in the selection
of material, the authors have marked with a star
certain whole chapters, paragraphs in other chapters,
and certain questions and problems., These starred
sections are intended for superior students.” 32

Conclusicn.-

"fost students in our schoolsg cannct learn
a vast assortment of facts unrelated to their present
lives, combined with a private shorthand, a private
mathematics, high levels of abstraction, often sym-
bolic and highly theoretical in nature, as well ss
the laboratory skills which accompeny learning in
chemistry," 33

That this statement 1s partly true would

geem evident from the fects disclosed. Chemistry

32n411, Brooks, etcalfe, Op.Cit. p.iii.
33paul F. Brandwein, Op.Cit. p.313.
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should not be classified ess a single '"subJect', so
much as a series of abilities coming under one title.
That chemistry in Grade XI does present outstanding
difficulties for many students is evident from an
examination of Figures I and II,; pages 11 and 12, 1n
the latter of which the feilure rates in this subject
for Flin Flon are given covering the past five years.

With such a consistently high provinciszl
failure rate in the subject, it would appear that
some form of improvement is long overdue, It was
hoped that the study might reveal where the weak-
nesses were most flagrant, and hence the places
where improvement would be most needed,

The study shows that a high level of I1.Q. is
a help in getting superior grades in chemistry, but
1s not an essential to being able to grasp enough to
pass 1n the subject at this level. In any case, as
the I.Q. factor is beyond the control of the school,
there is nothing much remedisl we can do in this
respecty, other than realize that a lower level I.Q.
student is going to require more supervision and
guidance in this subject. Another alternative would
be to lower the requirements of the course down to
the level of the students of lesser abilities.

Mathematical abllity rates high in relation
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to success in chemistry, Here is where close cooper~
ation between teachers of masthematics znd teachers of
chemistry seems very necessary., From 2 student's
previous record in mathematics, some indication may
be derived as to what degree of success he will have
in chemistry, While there is some overlapping of the
two subjects, the high degree of correlation csnnot
be explained on this basis alone. It would seem
reasonable to assume that whatever abilities are
necessary for stccess in msathematics are the same
ones required for success in chemistry,

Regardless of the fact that English is the
-medium of the student's learning, ability in reading
does not show a close relationship to ability in
Chemistry, Similarly the ability to reason abstractly
is not a separate necessity for success in Chemistry,
as far as the results of this study were able to
show,

The finding of meximum import was the fact
that the student who has a high Homework Tndex rating
is the one most likely to succeed in chemistry. It
would appear that the best student then is one who,
with guidance, can work and learn on his own., At the
elementary level we may be able to teachs but at the

Ssenlor level we appear able only to guide, so this
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must influence our teaching at the higher level, Has
some of the fault been that we try to apply the same
technique at both levels 7

&s regards the effect of elementary contrib-
utory science, it is found that a high relationship
exists between attainment in the lower grades and
success in Grade XI Chemistry. It would seem then,
that any improvement in the elementary science
courses that would emphasize the place of chemistry,
would affect the success of the student in his Grade
XI course in this subject. What improvements can be
made in these grades ? While the amount of chemisgtry
subject matter taught in the lower grades seems ad-
equate, some criticism can be made as regards its
distribution. The amount of materiel devoted to chem=
istry is 16% of the text for Grade VII, 11% for Grade
VIII, 17% for Grade X, but for Grade IX less than 1%.
It 1s in this latter grade that the necessity for a
change seems most marked, for here the sequence of
the learning is broken, and once the thread of con-
tinuity is lost, it is often difficult to pick it up
again successfully. Trues the junilor grades furnish
the pupil with 2 general knowledge of science, but
we should a2lso keep in mind the fact that some em=-

phasis should be given to preparing him for the
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scilence he may take in his Grade XI work. In the
general course he can take chemistry, biology, or
physics. Considering this, it would seem more approp-
riate to allocate the course in Grades IX and X on
the basis of 25% for general science, 25% for physics,
25% for biologys, and 25% for chemistry, Such a dis-
tribution would increase the chemistry contentswhich
would in all probebility be for the better,

While the present text seems suitable in its
material content, if is extremely wezk in its choilce
of review guestions and problems, This becomes vitally
important when we find that the most decisive factor
in determining a pupil's standing 1s his performance
of homework assignments, It 1s therefore tremendously
important that these assignments bhe of such a nature
that the student is able to derive knowledge and
help by doing them. Hence,; they must be of such a
nature that he can solve them by his own efforts,
Anything that does not a2id his progress in this re=-
spect, such as the 57% of problems in the text that
are rated as too difficult (see Tahle 6, p.46),
should be so modified that the percentage of difficul-
ty is much less, The alternstive is for the teacher
to select and complle supplementary assignment

material. This presupposes that the teacher has the
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necessary experience and background for this work,
has the time %o prepare such assignments, and has
the inclination‘to add this lsbor to a probably al=-
ready overloaded timetable., Such a procedure may be

necessarys but it certainly decreases the wvalue of

the textbook,
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Summery of pre-grade XI chemistry and of
Grade XI chemistry text

Grade VII

Chap, 7 Plants Provide Food Energy
To show the effect of iodine upon starch
(BExpel). Testing for sugars, To show the
effect of sugar upon Fehling's solution,
Fats, Experiment to show the grease spot
test for fats,

Chap. 8
Protein, Experiment showing nitric acid test
for protein,
"Proteins contain the carbon,.hydrogen and
oxygen of the carbohydrates and in addition,
they contein nitrogen and usually sulphur,
and sometimes phosphorous and other elementst

(po76)

Minerals that are important to plants for

fOOd,"‘
Lime (Limestone) Calcium
Sodium nitrate(Chile saltpetre) Nitrogen
Bone Meal Potassium
Potash(Wood ashes) Phosphor=

ous
Common table salt disappears jn a glass of
water. We say that the salt has dissolved in
the water, &ny substance that dissolves in
this way is said to be soluble.(pp.80-81)
"Substances like these (carbons iron) that
cannot be separated into any other simpler
substances are called elements, There are
only ninety-three different elements in the
world, The substance sugar is made up of
three elements chemically joined together,
Such a substance is called = compound., Carbon
dioxide is a compound made up of two elements
= hydrogen and oxygen."(p.81) Ash test after
burning as test for element materials,
Calcium- most important element in bones;
necessary for growth of strong bones and good
teethe
Phosphorous= produces good bones and healthy
bl OOde :
Iron - forms the red part of the blood.
Todine = In order that the thyroid may do
its work properly, it must be supplied with
a small amount of the element iodine.



Common salt= Common table salt is sodium
chloride, a compound of sodium and chlorine.
Tesrs, perspiration also contain salt,.

Chape 9
‘Vitafﬂins C 9.?&5 Bl, ngDe
Unit Three, The Air of Our World ,
Picture, page 173: An army blimp filled with
helium gas, Why 1is helium preferable to
hydrogen in these dirigibles ?

Chape, 15 The &ir We Bresthe
Experiment to show that gir is dissolved in
water, "In the water much air is dissolved'
(pel79) Matter: anything that occupies space
and has weight, Experiments to show that alr
is matter. Forms of matter include solids,
liguids, gas, M"All matter is made up of tiny
particled called molecules, These molecules,
which are so small that they are quite invis-
ibley sre in constant motion, bouncing away
from one another," (p.183) Relztive struct=-
ure of molecules in gases, liquids, solids.

Chape 16 The Properties of Air
In science the characteristics of any
material are spoken of as properties, Char-
acteristics or properties, such as colour,
cdor, taste, weight or density, solubility,
compressibiliity, and changes cf state, are
called physicasl properties., Air- gas, colour=-
lessy odorless, tasteless, light in weight,
somewhat soluble in water. Liquefiles at
-190°C. Water vapour liquefies at 212°F,
Experiments to show that air can be com=
pressedy that it supports burnings; exper-
iment with burning phosphorous in inverted
jer to show that only twenty=one per cent
of the air supports burning.

- Chape 17/ The Composition of the Air
Air is a mixture of a number of different
gases, The part of the air that supports
burning or combustion is called oxygen., The
part of the air that does not support com=
bustion 1s called nitrogen. Besides these
two gases, air contains about one per cent
of other gases: water vapours carbon dilox=
ide, and a number of Tare gases,= argon,
helium, neon.(p.199).

Experiment to prepare oxygen by hest=-
ing a mixture of potassium chlorate and
manganese dioxide and collecting by water
displacenment.
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Experiments to show properties &f OXygene=
glowing splinter bursts into flame; burning
sulphur in oxygen as compared to burning it in
airy iron burning in oxygen and in air,

Sulphur unites with oxygen to form 2 color-
less gas with a2 suffocating odor called sulfur
dioxide; similsrly iron burns in =ir to form
iron oxide. "The union of any substance with
oxygen 1s called oxidation. Rapid oxidation %s
commonly called combustion or burning,

Physical properties of OXygens-~ gas, color=
less, odorless,; tasteless, somewhat soluble in
water; supports combustion (a chemical change).
Over one fifth of the air is oxXygen. Oxides are
abundenty,~ as iron oxide, water,

Nitrogen of the airy= four fifths of air is
nitrogen; gas, colorless, odorless, tastelessy
does not unite readily with other substances;
nitrogen necessary for life in the form of
nitrates,

Water vapour in the air. Evaporation, "When
water ks warm its molecules move faster than
when it is cold." (p.207). Percentage of gases in
alry- oXygen 21%, nitrogen 787, argon ,93%,
carbon dioxide .04%, other rare gases ,03%,
water vapour variable, ‘ ' :

Rare gases of the air,~ neon, helium, Xenon,
argons, krypton, Argon employed in the manufac-
ture of electric light bulbsy in television, as
fog penetrating lights, and in red neon Signse=
Neon, Heliumy~ used in dirigibles and balloonsy
much lighter than air; obtained not from the air
but from natural ges of oil wells.

Carbon dioxide of the airy= Experiments to
find out whether there is much charcoal or carbon
in a splinter of wood; to find whether carbon
burns to form an oxide (limewater test). "When
charcoal burns carbon dioxide is formeds"= gas,
colorless, Experiment to show that carbon dioxide
is part of our exhaled breath by blowing into
limewater. The carbon dioxide cycle., Impurities
in air, as dust, bacteria, mould, Spores,

Chap, 18 Respiration in plants and animals

Chap. 19 Water: evaporation; condensation; water
cycle,

Chap, 23, Solids, rocks, minerals.
"The minerals of which rocks are formed are
usually in pieces or particles af definite shapeg
such particles are called crystals." (p.304)
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1. Formation of crystals when a liguid
solilidifies. Experiment to observe the forme
ation of crystals when liguid sulphur solid-
ifies, ’

2, Formation of crystals as a solution
evaporates, Experiment to obtain crystals
from a solution of copper sulphate.

3. Formation of crystals as a hot cone
centrated solution cools, Exp.-formation of
crystals by cooling a concentrated solution
of alum,

4, Formation of crystals from vapour,
Example: hoar frosty limestone crystals
forming stalactites and stalagmites,

Crystals formed in naturey- feldspar,
quartz, mica, semi-precious stones. 34

Grade VIII
- "HBach element has a spectrum of its own
different from all others., Iron, for exame
ples when glowing, produces g spectrum diff=
erent from that of any other element; so,
too, do calcium, hydrogen, carbons phos=
phorous, oxygen and the other elements on
the earth....In 1868 strange lines were
found in the spectrum of the sun that did
not belong to any known element, This showed
that in the sun there was an element not
known to be on the earth. This unknown
element was named helium", (pp.lid=115),
Chap. 16 Water as a Great Solvent
Sterilizing and disinfecting water. By boil-
ing or by adding suitable chemicals to it, .

Ground water contains substances dissolv=
ed in it, Exp.of evaporation to show how
ground water differs from snow water or
rain waterees..o.Hard water and soft water,-
"The real difference between hard water and
soft water is that hard water contains
dissolved minersls that prevent ordinary
soap from forming good, lasting suds, while
"soft water has not these minerals dissolved
in it." (p.210),

Hard water may be softened by addition
of washing soda and borsx, One kind of
herdness in water may be removed by boilinge
Soft water from frozen hard water., Water is

34C,ﬁ,Hensley9 D.A,Patterson, O.A.Armstrong,
Science Indoors and Out, Book 1. W.J.Gage & Co,Toronto,

S
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a great solvent in nature. Insoluble sub-
stances: china, porcelain, metal, glass;
sand, rocks, wood, bricks, stone, dissolve
very slightlys paints, vsrnish, grease, oils
are almost insoluble., '"The fact that it is
very difficult to find materisls that will
permanently resist water serves to show more
clearly how great is the solvent power of
water." (p.217)
Chap, 18 The Three States of liatter
VWater as a solid, a liguid, and a gas.
How scientists explain the change from solid
to liquid to gas; the molecular theory,
Change of state:s solid to ligquid and liquid
to gas. The change from ges to liquid,=
condensation, Evaporation and condensation,-
distillation, Sublimation: "The evaporation
of a solid substance directly to a gas and
the condensation of this gas directly to a
solid again is called sublimation."(p.235),
Sublimation important in formation of dry
icey cerbon dioxide,
Chap. 19. Measuring Temperature by Water Changes.
What temperature isj= the degree of
warmth of one object as compared to snother,
Practical exercise in making and graduate
ing a Centigrade and a Fahrenheit thermom-
eter, Details of freezing and boiling points;
=40 comes at the same point on both the F.
: and the C, scales,
Chap, 20 The Changes in Water as it is cooled,
Water contracts when it is cooled. Water
is heavier at 4°C., 39°F., than at any
other temperature. Water expands as it
freegzes, Ice 1s lighter than water.
Atmospheric pressure and the barometer.

Grade IX
Chap. 26
Conservation of our individual efficiency.
Alcohol and tobacco. Alcohol as an anseg=

356.&.Eensley9 D.&.,Patterson, 0,4.Armstrong,
Science Indoors and Qut, Book 2. W,J.Gage & Co.,Toronto,
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thetic, not a stimulant. Three ansesthetics,y=
ethery, alcohol, chloroform,
Contents of cigarette smoke.(p.469)

Nicotine Glycol
Carbon monoxide Ammonia
Pyridine Formaldehyde
Tobacco tars Formiec acid
Acrolein Furfural
Saltpeter

Chap. 30 Digestion and Health
Fehling's solution as s test for sugar,
Saliva converts starch to sugar. lMortar and
pestle, Fig, 390.

Absorptions= the process of taking food into
living cells by soaking through the living
cell wall,

Figo 397.- Appasratus to show the diffusion
of a liquid through an animal membrane
(osmosis),

- 36

Grade X
Unit 1 How Scientifts Work

The world is a ri&ch storehouse of materials,
"Chemistry is the science or knowledge of how
the materials of the world are made," (p.11),
"There are four important things that the
scientist does with materialss (1) He dis-
covers new materials., (2) He studies materials
to find out what they are made of, (3) He
finds out how to take materials apart so that s
he can get two or three or more materials ST
from one kind of material, (4) He experiments
with putting materials together to make new
and different materials,®

From black lumps of coal come the mate
erials for many perfumesS.....Chemists can put
limestone, water, salt and lampblack together
to make plastics and synthetic rubber,

"The way scientists think and Workge=

(1) The scientist gets clearly in mind

360,A.Hensley3 D.A.Patterson, O.A.Armstrong,
Science Indoors and Out, Book 3.W.J.Gage & Co.4Toponto,
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the problem he wants to solve., He sees clearly
just what it is he is trying to doy or ex-
plains or prove, or disprove,

(2) He thinks of all the possible ways
of expleining the facts he has found, or of
solving his problem,

(3) He chooses the explanation, or solution

that that loocks as if it might be the correct one.

(4) He plans and tries an experiment to
see 1f his explanstion, or solutions 1s the
correct one,

(5) If the experiment seems to show that
the explanation is a good oney he tests the
explanation by other experiments to be sure
that the solution is correct." (p.22)

Scilentists must verify or prove theilr
results,

Scientific instruments,- telescope, mic-
roscope, Spectroscope, thermometer, steth-
escopey X-ray, cyclotron,

Solids, liquids, gases., All materials are
alike in that they have weight and occupy
space,

Three important characteristics of sol=-
utionss (1) The ligquid i1s clearj that is,
the particles of the dissolved solid cannot
be seen even with a compound microscope.

(2) The particles are so small that they

pass through filter paper. (3) The particles
stay all through the iigquid; they do not
settle to the bottom or rise to the top

even when the liquid is allowed to stand for
several days. These three statements describe
a solution.

Mixtures and how they differ .from solut-
ions, Solvents other than water, The molec-
ular theoryys= All kinds of matter are mdde
up of particles called moleculesy there are
spaces between the molecules; the molecules
are always moving. Use of the molecular
theory to explain solutions,

Difference between elements and compounds,
Experiment on the heating of Hg0 to show
that 1t decomposes into Hg and a supporter
of combustion, oxXygen. & symbol is a sign
standing for the element. A formula is an
abbreviation of a compound.

Table 2, page 524 headed "Some Common
Elements", lists twenty-eight elements with
their symbols, and some of their character=
istics and uses. Table 3, page 53, "Some
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Common GCompoundss their formula and uses" lists
sixteen compounds,

The metric system as compared to the
English system of measurementsSceeoeolCleft,
water weighs 62,4 1bs,

Unit 3. How Materiasls Change

Fow heating and cooling change materials,.
"iost solids expand when heated and contract
when cooled.” (p.65). Change of states solid,
liguid, gas. lMelting and bolling points of
some common metalss and of waters Fahrenheit
and Centigrade (Table 5y p.68). Effect of heat=-
ing and cooling on liquids and on gases., How
the molecular theory explains change of state,
How chemical change affects the characteristics
of a substance, viz., wood is heated, sulflur
and kron are heated together (chemical combing
ation, iron sulfide is formed); sulfiric acid
on sugar.,

Chemical changes caused by light, as in a
photographic filml explanation of chemical
changes by the molecular theory.

PHg £ Qo --= 2HgO

2Na 4 Cl, === ONaCl

4Fe A 30, -~-2Fe203
Unit 4. Use and Tontrol of Fire

Burning an example of oxidationi similar to
iron rusting; transormation of chemical energy
into heat energy; Lavoilsier and his e®periment
to prove oxygen supported combustion of mer=-
gurys dangers of gasoline, benzene, Naphtha}
alcohol near a firey fire extinguishers, as
carbon tetrachlorides carbon dioxide in foam
extinguishers,

37

To determine what value this work had in the

learning of Grade XI chemistry, it was necessary to

37wi1bur L. Beauchamp, John C. Mayfield,
Joe Young West, Everyday Problems in Science. W, J.
Gage & Co.y Ltd, Toronto, 1943,
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summarize bfiefly the work of the latter grade, znd
at the same time point out the places where the
subject matter had been taught previous to Grade

XTI, Where the material has been covered on a closely
parallel basis, merely the grade in which it was
covered is listed, but where there are any marked
dissimilarities in treatwment, these differences are
mentioned., If the context has not been taken in a

previous grade, no reference is made,

Summary of Grade XI chemistrys
Energy and matter (Grade VIII), states of matter
(Grade X), physical and chemical properties,
(Grade VII), metric system (Grade X).
Elements, mixtures, compounds (Grades VII & X).
Molecular hypothesis, osmosis (Grade VII), sztomic
hypothesis, law of definite proportions,

Oxygen: preparations properties, and uses
(Grades VII & X); equations and formulase (Grade
X)3 combustion and oxidation (Grades VII & X).

Hydrogen: preparation, properties, uses,

Baromdtric pressure and the atmosphere
(Grade VIII),

Gas laws: standard temperature and pressure;
Boyles! laws Charles' law.

Water and solutionss hydrates, composition
by volume and weight, analysis, synthesis; purif=-
ication by filtration, chlorination, distillation.,
(In Grade VIIT water as a solvent; hard and soft
waters; and methods of purification are covered),

Sokutions and crystallization: solute, sol-
vent, saturated, supersatursted; emulsion; sol=-
ubility graph; standards of purity; efflores=-
cence, deliquescence., (Solutions are well cover-
ed in Grade ¥, while crystallization is given in
some detail in Grade VII).

Atomic theory and atomic structure; atomic
weights and atomic number, -
Types of chemical bonding: electrovalent,

covalent, coordinate~covalent,
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Chemical equations and what they mean (a very
meagre introduction to chemical equations is made
in Grade X).

Chemical formulaej mol=cular weight (intro-
ductory formulae in Grade X).

Avogadro's law.

Solving chemical problems by use of formulae
and equations,

Carbon = allotropic forms, properties, uses.

0xides of carbong=

Carbon dioxidey= preparations properties,
uses, (Grade VII studies carbon diozide and ibs
properties),

Carbon monoxides~= preparation, properties,
uses

Fire ez rtinguishers (Grade X)

Ionization theory.

Acids, bases, ssltss preparation and examples,

Types of chemical reactions= combination, de=
composition, replacement,; double replacement,
hydrolysis, oxidation, reduction.

Compounds of nitrogens

Ammonias preparations properties,; uses,
compounds,.

Nitric acids preparation, properties, uses,
(8light study of atmospheric nitrogen Grade VII)

Sulfur and its compoundsse

Allotropess= preparation, properties, uses.

Hydrogen sulpvhidey~ prepsrations properties,
uses,

Sulfur dioxides= Preparation, propevties,
uses, (Very elementary consideration of 802 in
Grade VII).

Sulfuric acidy~ preparation, properties,

uses,
Sulfurous acid.
Chloriney~ preparation, properties, uses,
Hydrochloric acids= preparation, properties,

38

uses.

38charies E. Dull, Willism 0. Brooks, H.
”larK Metcalﬁe, Modern Chemistry. Henry Holt and
Company, New York, 1951,
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Chemistry Pretest, Grd. XI. Answer all guestions on
this sheet in the spaces provided.

1. The difference between frech water and salt water
1s thaltcesescsscossssossCOnNtains more dissolved
mineral matter,

2, If a foods on being tested with iodine turns dark
blue of blacks then we know that the food contains...

3o A food giving a brick=red precipitate when boiled
with Fehling's solution indicates the presence of

QOOO00‘9~9°@0003309000005D09
4, A11 food substances contain the elementececocccosas
5. In writing up a laboratory experiment, the usual
procedure is to outline the process under the head-
ingss=
1@ Objeth 2800000000006000 30ﬁ0000996000000 4@0066

6., In what part of the body are the following minerals
foundgy=

(1) CalCium PeQPVOOO00S OO0 Q (4) IOdineeooaonoaoee

(2) PhosphorUSecoecssssssssssld) Sodium chloride

(3) Iroﬂ OGO 00200 O0OLDOOD 6 2 udOOOBGLEOCEOeOR QR

79 The tWO elements in Water areooooeoeaoooaﬂdeooosao
and in carbon dioxide arCeeccoccsccocccocedNlosecsocoscssao

8. Cive a definition for matter:

9. lame two gases that are lighfer than aireececcecese

10, Is air soluble in water ? cccecceccccesocssscccscssoe
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11, What are three forms, or states, of matter ?

¢ 06 O 050000 0G6OOGOCO0 0 OOOG OEC OO0 YOO GO 0COOOO 0O 00 G OOCEe OO0

12, The weights of 62% 1bs., 1% o0zs., and 440 1Dbs.,
represent the weights of one cubic foot of air,
water, and iron, but not in that order. Match the
numbers with the appropriate substance to give the
correct weight,

alreeoeoeeoooeowateraoeooeceeoeoolronoeoooeeaeoaeeo

13, Give the properties of air, and of oxygen under
the following headingss

Adr OxXvgen
N g Qxygen
.
Stateceeeoooooooosooe@eooe OO0 DCHOOOOSOLO LSO 0D OGO
COloreoooooooaooeoeooeoaoo 00 &0 pO0O QG5 C00YOODSLE SO
Odoroaoooaaeooaoeeeoeoeooo 80 9 Q056000084686 000C0COOOCE S GCEDH
TaStquaooooeaeeoaaeoeaeeo OO & O 20 0OO 06 O6 60O HOOCe DO
cu s
Solubllltyeo0@009000000000 e O 9 & 00 0O OGO OO0 & 006006 0 0C 2 0O

14, VWhen phosphorus 1s burned in a jar of air it is

found that onl¥eesesescees% Of the air supports
coy bustion,

15, The chemical test for the presence of Carbon
Dioxide is:

16, Alr is a mixture of gases, Four of these gases
ares=

17. Oxygen may be prepared by heatingescecccccosccscsos
18. The presence of oxygen is indicated by,=-

19, When water is heated some of its molecules move
faster and fly off into spaces this is calleds

20. Give a use for each of the following gases:=

argonQOGOOOOOOBODOOoooooooaooneonOBOOQOOOOOBOSSOO
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21ls When a hot, concentrated solutions coolss some
of 1t solidifies Or IfOYMScoceccccocsoccscoce

22, Fermentation of sugary foods produces the chem
ical compound KNOWN 8Scocececccccsseccecococcssccssssaoo
23, A common anaesthetic 1Ssseccecscccssccsossocosse
24, Tobacco contains a poilsonous chemical calledeces

25, During digestion food passes from the alimentary
tract into the blood stream by a seepage process

Ca~lled00689000000009000009000000
26, Chemistry is the science 0fscscocecocscsscescsocs

27, Three characteristics (properties) of solutions
ares=

28, Soda beverages "pop'" when the cap is removed.
What does this indicate regarding the effect of
pressure on the solubility of 2 gas in g liquid ?

29, What are two main assumptions of the molecular
theory 7

30, Give the nemes of $en elements whose symbols are
given belows=

«%1006006090036900 HOOQOGQOQOOBOO@OG N@OQQOGGOOOO@OO
CaOOOGQQOOOOOOOQO IOOBQB»OOOQ@OOO&GO 0600090636000@9
CDOO@O@OGQOOOGOOG Feeoeaeoeeoeooeoo KOOOQQQOOOOOGOO
CIOOOQQOOEOOBOODQ PbOOQOOOOQEQGOOOO SiQOQOOOQOQGGQO
Cmaeeoeooocoeoooo HgQBBOOOOOQGBGGOO Naooeeoooooeeoo

31, Neme five of the compounds whose formulse are
given belowg=



CoHz0Heoeoe0000c00s
CuS040se000s00000c0
CClacscocccocssooas
NaClessooecessoocsose

’NaOﬁQQOBGOOOGQQQDOQ

N3N03oeeoeeaeoeeeoooeeee
CHClSO@@OGDOOODQOOGOOOOQ
Ca09°°0¢0900060360009906
clzggzolleoaeooaeoooeoae

HgOOQQQOGOOEQOQGBBSOQQGQ

32, The system of weilghts that ¥s based on the kilo-

gram is callied thEescsecocecsceesoeSyStels

33 Of water, its boiling point on the Fshrenheit

is-ooaeooaeo? OI]- the Centigradeb000000000’_60960: aﬂ&

ite freezing point Fahrenheit 15..cc00000and Centi=-

gr

ade iseﬂ@@@ob@ﬂé@@

34, Gases (and most s01idS)escecsecccccooseeoWNEN

heated andoooeeaoooneoeoeooWhen cooled.

35, By inserting the word "chemical" or '"ophysical®
indicate which kind of change is represented by each

of
1.
2e
3e
4,
e

the following,-

Butter melts when heatélecocsccscesscosccscsossssocae

A vhotographic film is exposed t0 lightscsscscecos

& fire=cracker explodes when lighlteloccscsscsoccoe

A piece of iron 1s magnetiZedeccoocccscocscosccocso

A silver spoon tarnishes on
contact with €EEBecooococecoevcoococcsoosea

36, Complete the following chemical equationsg=

(1) 2Ho # Op =mweme=
(3) 2Na # Clp--=m=e=

G e Qo0 0000 D000 SO OSSO0 ORE0Ee

¢ 000D OCQB LSOO OGOOODOB 80

BROL2O2DO0HLDOORLILONOORH
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37, Examples of three different forms of carbon are,=-
38. Three methods that are commonly used in the purif=

icaticn of water ares-

29, Water that forms a curd or precipitate whenssoap

}.h

S &dded. is }inom’n aSQO00000;090.0.0090‘09000006000‘

Name
\ 3 G & 06 0 0 0 O 0BG & C OO0 0 QB0 O ¢ O 00O a8CH SO0 6 VO O ¢ e o6 o0 oe 00D 600

GradeeeebeceoaeoceeeDateooewoeeaaosaeceeaeeaégeeeeea
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Sample score sheet showing how record was kept of
assignments done. Figures indicate questions done

WIoNngly,
P.44 Po 45 P54 | P55 | Pp, 65 & 66
11434,16,17,
Barker‘gzo 16325 1923394 19293 189.}@_,20
14,15,16,17,
BalleveS, 3 3 18,20,21
75859910,12,15,
Cla:V9Do 9314‘325’926 19293 293 169.}7g18920921
5,6914,15,10,
ColeyD, 8 3 17410620421
Cowic,EBe 1424304 17,188,220
11414,15,1¢,
© Traser.D, 25 : 1924344 3 17.18,20
' 21423424, 2oC914,10417,
FriceL. 25,26 293 1§ﬁ20
44697414515,
GiragFo 4 13914‘ 293 16 17g2o
5910911?12 13,
G’Teeﬁbefgg ¥ _3__929394‘ 26 193 1 31691791%320
394959059,10,11
Hagg_sOe 8 3 1391691 18 1
11,1491%,13,179
HaleszeS, 25 4 24. 3 18,19,20
49639910312,109
Hartman, S, 1e2¢3 24 3 17918g20‘
35536975859510,
Hayden,C—o 1929394 19293 15916917918920
BusztisFP, 25 445,11417,18
' 13;38,20,15,
IbbottsB., 24344 1,2,3116,17
10,11,15,16,
Keddiegl‘!{fo 2 3 1793. 920
None of assign-
l.«_ahoneneLo 1929334‘ 19233 ment done
None of assigne-
Lasts, R 1e263.4 1s2. 3 ment done
39498,9,11513,
Logane.S, 1a243 3 20,21
152,7511,14,15,
Lovecky,de |8,9 1,253 1s3 116,17,18,20,21
39495959149159
MeIntosh.F, |26 4 142316,17=21
_ 8410 1,11,15,16,
Melsaac,G, |14,10 1,3 1,2,3 18,20




Dele Check list of 769 easy wordsg=

2

a
about
above
5Cross
act
afraid
after
afternoon
again
agannst
ago

air

all
almost
alone
along
already
also
always
am
American
an

and
animal
another
answer
any .
anything
apple
are

arm
arourid
as

ask

at

away

B

baby
back
bad
bag
ball
band
henk
basket
Le
bear
beat
besutiful
because
bed
bee
been
before
began
begin
behind
believe
being
bell
belong
beside
best
better
between
blg
bill
bird
bit
black
bless
blind
blood
blow
blue
board
boat
body
bone
book
born

100

both
botteom
bow

box

boy
branch
brave
bread
bresk
breakfast
bridge
bright
bring
broken
brother
brought
brown
build
building
built
hurn
busy
but
butter

by

c

cake
call
came
can

cap
captain
car
care
careful
carry
case
catch
cause
cent
centre
chair
chance
change
chief
child
children
choose
Christmas
church
circle
city
class
clean
clear
clock
close
cloth
clothes
cloud
coal
coat
cold
color
come
coming
company
cook
cool
corn

corner
cost
could
count
country
churse
cover
cow
cried
Cross
crowd
crown
cry

cup

cut



D

dance
Gark
day
dead
dear
deep
daicé
die

different

dinner
do
doctor
does
aog
done
don't
door
double
down
araw
dream
dress
drink
drive
drop
ary
dust

B

each
gar
early
earth
gast
essy
eat
edge
egg
eight
either
else
end
England

English

enough
even
evening
ever
every

everything

excent
eye

101

F

face
fair
fall
amily
fancy
far
farm
farmer
fast
fat
father
feed
feel
feet
fell
fellow
felt
fence
few
field
fight
fill
find
fine
finger
finish
fire
first
fish
it
five
fix
floor
flower
fly
follow
food
foot
for
forget
fourth
found
four
fresh
friend
from

- front
S fruit
Full

G

game
garden
gate
gave
get
glift
girl
give
glad
glass
go
Géd
going
gold
golden
gone
good
got
grain
grass
gray
great
green
grew
ground
gTrow
guess

H

had
hair
half
hall
hand
hang
happy
hard
has
hat
have
he
head
hear
heard
heart
heavy
help
her
here
herself
hiad
high
hill
him
himself
his
hold
hole
home
hope
horse
hot
house
how
hundred
hunt
hurry
hurt



I

I

ice

if

in
Indian
instead
into
iron
is

it

its

Jjust
Jump

keep
kept
kill
kind
king
kiss
knee
knew
know

L

lady
leid
lake
land
large
last
late
laugh
lay
lead
learn
leave
left
leg
lesson
let
letter
lie
1ift
light
like
line
lion
1ips
listen
little
live
load
long
look
lost
lot
loud
love
low

102

M

made
mail
make
man
many
march
mark
market
matter
may

me
mean
measure
meat
meet
men
middle
might
nile
milk
mill
mind
mine
minute
miss
money
month
moon
more
morning
most
mother
mountain
mouth
move
Mr.

MT Se
much
music
must
my
myself

N

name
near
neck
need
nelghbor
neither
nest
never
new

New York
next
nice
night
nine

no
noise
none
noon
nor
north
nose

not

note
nothing
now
number

0

ozk
ocean
of

of f
office
often
old

on
once
one
only
open
or
other
out
outside
over
own



P Q

page
paint
pair
paper
nart
party
pass
path
pay
pen
people
pick
pilcture
piece
place
plain
plant
play
please
point
poor
post
pouxd
present
press
oretty
pull
put

quarter
queen
guick
gquiet
guite

103

R

race
rain
ran
rather
reach
read
ready
reasl
regson
red
remember
rest
rich
ride
right
ring
river
road
rock
roll
roof
room
rose
round
TOW
run

S

said
sail
salt
same
sand
sat
save
Ssaw
say
school
sea
season
seat
second
see
seed
seem
seen
self
sell
send
sent
serve
set
seven
seversl
shake
shall
shape
she
sheep
shine
ship
show
shop
short
should
shoulder
show
shut
sick
side
sign

silk
silver
sing
sir
sister
sit

six
size
skin
sky
sleep
slow
small
smoke
sSnow

SO

soft
sold
soldier
some
something
sometime
song
soon
sound
south
Space
Speak
spot
spread
spring
Square
stand
star
start
station
stay

stop
stick
still.
stone
stood
stop
store
storm
story
straight
street
strike
strong
such
sugar
suit
summer
sun
suppose
sure
surprise
sweet



T

table took
tail top
take touch
talk town
tall trade
taste train
teach tree
teacher true
tear try
tell turn
ten twelve
than twenty
thank two
that

the

their

them

then

there

these

they

thick

thin

thing

think

this

those

though

thought
thousand

three

through

throw

tie

till

time

tire(d)

to

today

together

told

tomorrow
tongue

too

104
U W
uncle wait
under walk
until  wall
up want
upon war
us warn
use was
wash
waste
watch
water
v wave
way
valley we
very wesar
visit weather
week
well
went
were
west
what
wheat
wheel
when
where
whether
which
while
white
who
wholwg
whom
whose
why
wide
wild
will
win
wing
window
wing
winter
wish

with
without
woman
wonder
wood
word
work
world
would
write
wrong

Y

yard
year
vellow
yes
yvesterday
yet

you
young
your
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THE DOMINION TESTS

GROUP TEST OF LEARNING CAPACITY

ADVANCED—-GRADE 9 TO ADULT
Forum A_

DO NOT OPEN THIS PAPER OR TURN IT OVER UNTIL YOU ARE TOLD TO DO S0.

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 will be given for this so you will need to work rapidly.

DNAIC. et Age................. Years
LAST NAME FIRST NAME
Birthday............... ... S, Grade........ Today's Date....................
MONTH DAY YEAR
School. .. ... . TownorCity....................... ..

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 all 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 possible. Skip any questions which 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 4sweet 5 vyellow ........... .0 cuuuiinii. ... (4)

2. Bird is to air as fish is to
1 water 2 swim 3 bait 4 met Scatch....... ... ... ... ... .. (1)

3. What number comes next in the following series?
2, 4, 6, 8, 10, 12, .. e, (14)

4. are Canada small cold in winters?
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.................. ({S)

DO NOT OPEN THIS PAPER OR TURN IT OVER UNTIL YOU ARE TOLD TO DO SO.

DEPARTMENT OF EDUCATIONAL RESEARCH
CoryrIGHT, CANADA ONTARIO COLLEGE OF EDUCATION

1939 371 BLOOR ST. WEST Score...............
TORONTO 5

- No. 128A-25M-551
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1. Which word does not belong in this list?
1 plano 2 harp 3 violin 4 guitar S cornet.......................... ( )
2. What number comes next in the following series?
192, 96, 48, 24, . ... ( )
3. Sheis to hers as Iis to
lmy 2me 3our 4mine 5 We.........uni ( )
4. Which word does not belong in this list?
1 grouse 2 lark 3 partridge 4 pheasant 5 quail................... ... ( )
5. BExamination is to fail as game is to
1 fun 2 work 3 lose 4 baseball & oplay................. ... ......... ( )
6. H Mary had 7 cents more, she would have 3 times as much money as Lucy. Lucy
has 5 cents. How much has Mary?. .. ... . ... . .. .. . ( )
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
1 wings 2 air 3 aviator 4 propeller 5 steer......................... ( )
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. Afriend inneedisa friend indeed .. ... ... ... ... ... .. ( )
10. Picture is to frame as lake is to
1 shore 2 water 3 river 4island 5 fish........ .. ... ... ............ ( )
11. ABCDEFGHIJKLMNOPQRSTUVWXYZ
Find the fourth letter before the letter which comes midway between G and K
in the alphabet. Printit.......................... e ( )
12. Equestrian is to pedestrian as ride is to :
1 horse 2 gallop 83 walk 4sit BHsaddle............................. ( ) '
13. Destitute persons are
1 shrewd 2 needy 3 famous 4 despised 5 wealthy................... ( )
14. Breeze is to gale as brook is to
1 spring 2 torrent 3 wind 4 pond 5 water....................... o ( )
15. When a city is sacked it is

1 pillaged 2 burned 3 evacuated 4 beleaguered 5 fortified............ ( )

Go on to page 2




16.

17.

18.

N 19.

i 'iif’f‘ 20.
, 21.
22.

23

:24.

25,

26,

‘o7,

28.

. [\/\isto\l asAisto

.-:‘:,.129

Qisto‘%” asOisto »
@) WO (6=

What number comes next in the following series?

/<asl/ is to

4

Print the letter of the word ‘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?

July is to May as September is to
2 November

What number comes next in the following series?

Which word does not belong in this list?
1 happiness

What number comes next in the following series?

Listo_—lasRistO

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 first letter of the word to be omitted

If 5 and 4 make 9, write 9, unless 4 and 4 make 7, in which case write 8

What number comes next in the following series?

)

Go on to page 3

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

home soldiers defending hardest their bravery when fight
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

ABCDEFGHIJKLMNOPQRSTUVWXYZ
What letter comes just as far after L in the alphabet as V comes before T in
the word UNIVERSALITY?

What number comes next in the following series?

Land is to isthmus as water is to
5 peninsula

A candid person is one who is

What number comes next in the following series?

We raze a house by
1 tearing it down 4 building it

2 heating it 3 plundering it 5 increasing

What number comes next in the following series?

Square is to cube as cirele is to

1 circumference 2 compasses

To contaminate is to

2 germinate 5 strengthen

3 approximate

What number comes next in the following series?
34, . ... e (

——isto || as\\\isto

What number comes next in the following series?

If a boy can run 25 feet while a car travels 60 feet, how many feet can the boy run
while the car travels 100 vards?.. ... ... . (

The opposite of convene is

What number comes next in the following series?

)

Go on to page 4



46.

47,

48.

49,

50.
51.

52.

53.
54.
55.
56.

57.

58.

59.

60.

61.

—f

5,26, 12, 27, 15, 9, 7, 10, 23, 1, 22, 14, 31, 17, 3.
In the line above, how many odd numbers are greater than 7 and smaller than 23?7, . ( )

If ten horses eat ten sacks of oats in ten days, now many days will it take one horse

What number comes
68, 34, 44,

next in the following series?
22, 32, 16, 26, 13,......... ... e ( )

Dick stands at the head of the class and Jack at the foot. Bill stands somewhere

between Dick and

Jack, Tom between Dick and Bill, and Harry between Dick and

Tom. The middle boy is

1 Dick 2 Jack

3Bl 4Tom & Harry... ..o i i ( )

Except for one letter the letters of the word *TRIFLED’ follow one another in the word
in the opposite order to that in which they occur in the alphabet. Print this letter. ( )

A gullible person is

easily

1 satisfied 2 offended 3 deccived 4 taught 5 frightened.............. ( )

Lend is to borrow as rich is to
1 wealthy 2 poor 3 money 4 poverty 5 beg........................ ( )

Which word does not belong in this list?

l1me 2us 3

A char-a-banc is a

him 4she Sithem........ ... ... .. i il ( )

1 riot 2 vehicle 3 confection 4 decoration 5 flower.................. ( )

I gave Tom half my money, and a dollar and a half besides. I have 4 dollars left.
How many dollars had I in the beginning?. . ....... ... ... ... .. ... .. ... ..... ( )

A contrite person is

1 reluctant 2 repentant 3 serious 4 dependable 5 insidious........... { )

most to salaries a men living work earn must
If one word were omitted from above, the others could be rearranged to form
a sentence. Print the first letter of the word to be omitted............. e ( )

Impromptu means the same as
1 expedient 2 speech 3 prompted 4 tardy 5 extempore .............. ( )

A clock which loses two minutes a day shows the correct time at 9 a.m. How many
seconds slow will it be by 5 p.m. of thesame day?.......... ... ... ... o... ( )

Pecuniary matters refer to
1 money 2 ability 3 law 4 humour S manner....................... ( )

form creeks build to logs dams across beavers ponds
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................( )

Go on to page 5




—

62. QGrotesque means the same as ‘
1 fantastic 2 solemn 3 huge 4 horrible 5 wicked. ... ... .. ... .. ... ( )

63. A man stands some distance from a high cliff, and on shouting hears the echo after
5 seconds. If sound travels 1100 feet a second, how many feet is the man from ,
the ClfE P . ( )

64. Taciturn persons are :
1 inquisitive 2 villainous 3 eminent 4 haughty 5 reticent....... ..... ( )

65. It was 2.45 by Tom’s watch when he left home to go to the post office. While at the

office he corrected his watch by setting it forward from 3.13 to 3.21. It was 3.39
by his watch when he arrived home. How many minutes was he away?......... ( )

66. \/‘Fis to&L as][_‘is to
) _J ®) r @ 1 @ j— ) ][_ ...................... ( )

67. Which of the following is a piscatorial activity?
1 farming 2 fishing 3 reading 4 hunting 5 sleeping.................. ( )

68. If in the army there is one officer for 15 privates, how many officers are there in a

69. Respite means the same as .
1 hatred 2 protection 3 delay 4 release 5 injury.................... ( )i

70. If ]éck and Don together weigh 260 pounds and Don is 20 pounds heavier than Jack,
. how many pounds does Don weigh?. ....... ... . ... .. ... i ( )

71. The sum of my marks in Algebra and French was 124. [ was poorer than George in’
Algebra by 3 marks, although I got 4 more marks in Algebra than in French. What

72. To requite is to ‘
1 acquit 2 desert 3 silence 4 reward 5 admire............. ... .. ..., ( )

73. What number is 3 less than what 4 is 3 less than one-third of?. . ............ e ( ) ;
74. I am half as old again as my brother, who is 10 years younger than I am. What is
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, how many boys are in the group?... ... ... ... ... . o .. ( )

END OF TEST
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booklet

Do noet make any
marks in this

ExamprLE X
Add 13

12

E none of these

In Example X, 25 is the correct
answer, so the space under the letter
for 25—B—has been filled in.

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.

ExaMPLE Y
Subtract

30
20

lw ] @Yeried
hd DD fek
GO O M YT

E none of these

In Example Y, the correct answer
has not been given, so the space under

Mark your answers
on the separate
Answer Sheet

SAMPLE OF ANSWER SHEET

the letter for “none of these”—E—has
been blackened.

Each answer must be reduced to its simplest terms. For example, if two choices are 13 and 12, :i
only the 1} is correct.

DO ALL YOUR FIGURING IN THE SPACE PROVIDED ON THE ANSWER SHEET.

1. Add

393
4658
3790

67

2. Subtract

5473
2987

3. Multiply

484
25

4. Multiply

2.04
75

5. Multiply

4.50
22

ANSWER

=HOOWs moOwe HOOWe HOOWe

moOws

7908
8608
8898
8908
none of these

2485
2486
2496
3486
none of these

10900
11100
11900
11700
none of these

1.5300

153.0

1530

15300

none of these

.99
98.40
99.00
9900

none of these

6. Multiply

025
.025

7. Multiply

016
016

8. Divide

46)69

9. Divide

.75)2.25

10. Divide

3.6).72

ololelelg Slwielvlg HOOWs= iolofelsh=

Zeis

001375
.00625

.625

1.375

none of these

256
25.6
.00256

-.000256

none of these

1 13/45
1 23/46
1.5

15
none of these

.0003

.03

.3

3

none of these

ne of these

11. Divide

64.7)304.09

12. Divide

.04)4.036

3o

X
3] &
1l

15.

3 X 10
5X 9

ANSWER

Slwlele b HOO W HOOwW> HOOWR

HOOWs

47
4.07
4.7
47

none of these

1.009
10.9
10.09
100.9 ..
none of these.

none of these




16. Add

43
91,
13 7%

17. Add

2ft. 3 in.
28 ft. 11 1 in.

o 17ft 5 in.

' 415 in.

18. Add

3 Ibs. 3 oz.
i 6 1bs. 7 oz.

7 1bs. 5 oz.

7 111bs. 1 oz

10, Square root

V169

20. Square root

V.09

1. Square root
4 25
,:Vgxﬁ

iy
? =33§ % of 963

4
= of 648

esiwi@lushecd lwiglevke olwielvle olwi@lesld olwl@lesle eslwi@loshecs S lwiglesk

[lwi@lelig

none of these

49 ft.

48 ft. 2 in.

47 ft. 24 in.
48 ft.

none of these

28 Ibs. 16 oz.
28 Ibs.
27 1hs. 16 oz.
18 1bs.
none of these

13

43

84 1

169

none of these

.03

.3

3

9 .
none of these

25/81

5/9
27
none of these

32.19

231

321

32100

none of these

.12

12

102

104

none of these

14.58

72

218

1458

none of these

25.

15 = 75% of ?

26.
25 = ? % of 125

27.

2.5 = ? % of 2

2

oo

I

|~
R |eo

20.

0 | ot
~|&

30.

=
~|3

31. Cube root

3za <3

32. Cuabe root

3/000729

ANSWER

A .20

B 10.25

C 20

D 225

E none of these

olwlelevi lwi@leck= o lwiglecles Olwl@lvbe =HOOWe e lwi@lvels

=HoOWws

5
5
20

31.25
none of these

5

8

80

125

none of these

s
1
3

4
none of these

55/99
11

45
99
none of these

7728
28
44

308
none of these

4

8

21 14

192

none of these

.000243

.009

027

.09

none of these

33. Cube root ANSWER
_ A 5/g
31 _ 125 B 375/515
s X = C 21/
E none of these’
34.
List price A 25
= $75.00 B 48.50
Discounts C 49.50
=331%;:2% D 50
E none of these

Net price=§ ?

35. What one number can replace
both question marks?
A1l
B 10
C 25
50 D 100
E none of these

?

-~ [ b

36. What one number can replace
both question marks?

A 6
1 2 B 12
C= C 35
? 36 D 36

E none of these

37. What ome number can replace
both question marks?

A1l
4 ° B 20
QL C 25
? 100 D 200

E none of these

38. What one number can replace
both question marks?

A1,

B 4
8__° C 64
121, D 100

E none of these

39. What ene number can replace
both question marks?

4

10

16

50

none of these

6.25

?

&l
HYO W

40.

9+1x6—3
44+2X7—6

57/50
% 2

57/36
none of these

[eSlwl@levieg
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Do not make Mark your answers

any marks in ABSTRACT REAS@NING on the separate

this booklet Answer Sheet

DIRECTIONS

In this test you will see rows of designs or figures like those on this page. Each row is a problem.
You are to mark your answers on a separate Answer Sheet as shown in the samples below.

Each row consists of four figures called Problem Figures ahd five called Answer Figures. The four
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.

ExampLE X

PROBLEM FIGURES : ANSWER FIGURES

‘///\I\___/

A B C D E

Note that the lines in the Problem Figures are falling down. In the first square the line stands
straight up, and as you go from square to square the line falls more and more to the right. In the
fifth square the line would be lying flat. So the answer is D, Which is indicated on your Answer Sheet

by filling in the little space below D, like this > A 8 C D E
: % 14 14 ; I
ExampLE Y
PROBLEM FIGURES ANSWER FIGURES
© @ @ ®
@ e L @
A 8 C D €

Study the position of the black dot. Note that it keeps moving around the square clockwise: upper
left corner, upper right corner, lower right corner, lower left corner. In what position will it be seen

r}ext? It will come back to the upper left corner. Therefore, B is the answer, and you would mark your:
~Answer Sheet like this - - >

A 8 C D E

Remember—You are to select the one figure from among the Answer Figures which belongs next
in the series.

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




10.

 PROBLEM FIGURES .

TN
N

0N

N’

22N
N

PN
N

1L

ANSWER FIGURES

PN
<

YN
<

N
N

(D

D

E
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7N 7
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1.

12.

13.

14

15.

17.

18.

19.

20.

PROBLEM FIGURES

O H

Inl::

ANSWER FIGURES

B B+ +
O
O ojr |

C

D

@—@ m
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L

L
£

i
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B e
YadvavVavdVardvard i

16.
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21

22,

23.

24,

25.

. 26.

27.

28.

29.

30.

: PROBLEM FIGURES

i

||

ANSWER FIGURES

X

X
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WEIEEE
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31

32.

- 33

34.

35.

- 36.

37.

38.

39.

40.

PROBLEM FIGURES

000 I X X @)
o0 ' o O
000 | X X O

ANSWER FIGURES
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 ANSWER FIGURES

PROBLEM FIGURES
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the last fifty years is in the form of sand.
the best qualities of glass were produced by crushing and
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This s a test tosee howkwell and how raprdly you can read sﬂently Read the story below very car

r questions about it.

ar’c" for further mstrucnons

_ Glass 1s made by meltlng sand with lime, potash soda, ;
_or oxide oflead at a great heat. ?Silica, which is the basis
_of sand, enters into all varieties of glass. 31
_do with determining the quality than any :
4 The purity of the ingredients and the pro-

of the other

ingrédients
portion in which they are mrxed also have much to do with
the quality of the glass.

5 Sand may be said to form the basis of the glass. 5 Con-

“ sequen’dy the clearness of the glass depends Iargely upon
the quality of this ingredient.
varies in different kinds of glass. 81In lead glass it is from
42 to 60 per cent; plate contains about 79 per cent, and
_window glass about 70 per cent.
_ usually determines the degree of hardness, though other
_ substances have some effect upon this quality.
 tends to make glass s soft. u Sometlmes hme is used to make |
_it hard.

7 The proportion of silica

9 The amount of silica
W Tead
12 Nearly all the srhca used in the glass factones within
- B Prior to that

was]:ung flint and quartz rock 1 Thls process was so expen—

Walt for further dzrecttons
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\t the end of one minute you wﬂl hear the word “Stop . Put 3 cn:cle a.round the word you are then readm ;

'srve that 1t made the glass too costly for generai

has more to | still made from sﬂrca obtained in this Way % The e

-and purity of sand are of the greatest importance

oxide of iron (iron rust), alumina i in the form of clay
_gravel, and decaying animal or vegetable matter

_use of chemicals.

_iron. % A proportion greater than one half of one

Do not answer anyof the qi;estions until yoiz; are told to do:so; .

GLASS .

15 Bohemian and a few other varieties of European gla

of Bohemian glass in this country restrlcts lt to ’che
of wealthy people.
Y In the manufacture of glass of high gra.de, the

most searching examination and careful tests are ma
determine the nature and extent of any 1mpur1tles 3
the sand may contain. !° These impurities are comn

of these impurities except iron can be removed by
and washing. % Oxide of iron can be removedl onl
% Jron is the most troublesome
because it discolors the glass and destroys its trans
% For the best qualities of glass it must be entirely fre

renders the sand worthless for even the poorest‘f' ua
glass ,

&vp z Js'p,em elq'emaﬁaz\ 1;

dPpasn sse[3 partodun st K.I:o,unoo sn;p ur oidoad 10 ssep jeum Jo samoq aq; u

 1ueo 15d om0 z
~ — UBT) UOT 9I0UI UIBIUOD JOU JSUUL SSB[S Bmspam ur 9sn. 10; pu

z}1enb woly vorIs Surmieiqo 7
g_asn 113.191193 oy QA;suadxa 007 11 9pBUL ATIDULIOL $SBI3 JO 9INJOR]

3199 Jod oUo Jo ey oUO |

 BOIIS 93 Bur&;rmd 1 -
BWL 97] UL ssa:JOJd J,eq'

9! ............................. - ................... L }1301 Zmnb 8 pues z Jun L -
. - —SIsaImg pamrﬂ 9y} UI S5¥[3 JUDYBUL UL POSN EOIIS A7) JO 20IN0S J2
Gt .'f..f....,.~ ............. ’ ;.X ........ i STeoTmIOYo BII!SII e gums.em 7 gu,!mnq T .
. . .. s Burs{eu 10§ P3SN PUES 973 WOI} PIAOUIAT sptxo TOIL ST MO
¥t """ pasn pee[ 10 mnou:re oyl ¢ ssea01d Sunyem oMy ‘7 pesneomsem [
- ' —st 1:mpo.1d o Jo Lrrenb oy spage 3SOUI OIYM sSE[S JO 9INJ0RINUBL oY) UI 10198} ouo,aq ’
‘8" e e N Thrinns .‘ ........... ss.e.[s e:re.[d 8 Ss.e.[g pBaI Z SSEIB Mopmm .[ S
e , - ‘ ¢earis Jo uorjrodord 3593913 9U3 SUIR3U0d SSBI3 0 pm}{ wqﬁ;
g R R il 'puES Bmsseldmoo ¢ z1renb gUTC[SILIO 7 2OIIS Buu.[em 1 ‘
1 . . « SSB[3 10 9In]0RINUBLL Y] U pasn skemre st ssaoold :yeq’_gy
'\[. ceaeaailL o ».;’ ..... e G pms 10 uon.lodo.td 8 pu'BS ;0 A';q‘enb z pes] Jo Junowe | -

¢ SSE[S 943 Jo AouaredsurI) oy} SOUILIISIAD :wayé

....................................................

*A1991100 paIomsuR st afdures oy,
3991100 SI} JO J9quinu o} dNON

k“om.g amaq Hm no A s :;noqe suonsonb asaqa, .ISAASII”B ‘praz J,snf erq no& &Jon,s ay1 1® Sm}loo; moqnm

. pEal ¢

IS 7 epos T .
¢ PUES JO SISEq 91} 9q 0} PIES ST wqm GH;

“Ioqunu STqY Iopun azmds 971 113 143LI 911 Je sooeds TosMsue ayg Ul
'.I'amsu'e 3,:)3110:) a3 139133

1 M0[aq UIALS SIoMSUR oU] puB uonsanb Yors p%z,
“SOM sup, 107 §2
szxo




l‘he government of the Umted States is. merely the
1cy by which the people protect their own rights and

rties. 20ur government may be said to be the organized

of all the people #The people govern in this country.
~- e men and the means by whlch they govern, all com-
"d, are the government

Public officers are not masters but servants . The
.1dent Senators, Congressmen, and Judges in the nation,

governors, senators, and members of the legislatures
he states, are only agents or servants of the people to

v out the people s will. ”The power of government

- inot rest in Washington, the capital of the nation, nor

& Governmental

“he capitals of the different states. k
2 1In fact, the

er exrsts all over these United States:

S »er of government exrsts nght in the homes and hearts
1e people "

The Pre51dent has no power except that conferred upon
by the Constrtutlon and the laws which the people
: adopted U Neither have the Senators, the Congress-

, nor the judges any power except that grven by the
)le, and the people at any time can take away any part

ie power given, U By people, of course, is meant all the

>1e 18 Not that all the people must agree toany law to
u The majority of the people make the ‘

tit enacted
; as arule. "’5 This fact will be taken up and considered
E completely later, in connection with the initia-
and referendum. 16 Government is. power to exercise
ont 17;,Author1ty isin the people, and the authonty
e people is expressed as they Want 1t inlaws whlch they

The problem of partrcular mterest here is that of at-
‘ ntmg to prevent abus
.. 3er increasing citizen control.

D Early in the hlstory:

i 1r government the system of appointing men to office

: :_use they had rendered some special party service
s lted m a great many abuses 2 These abuses are gradu—

{4

referendum, therefore, is not an entirely new idea.
_applied in some states, the referendum

of pubhc office, and of still

Wazt for further dzrectzons. Do not tum thzs page untzl yau are told fo do so.

answer questrons about 1t When you hear the word |

ATTEMPTS ro INCREASE CITIZEN CONTROL

ally bemg corrected through 2 better system of appornt— |

_ment, known as Civil Service Reform. 2 Under civil service

,people who wish to be considered for a particular posi-
tion must give evidence of their ability to fill the position
satlsfactorﬂy by passing an examination _designed to
test their qualifications for the service demanded. 2 This
method of appointment has a tendency to procure more
competent public officials. ,
~ ®0ne of the devices to secure more direct self-govern— .
ment or citizen control is known as the initiative. 2 This
plan permlts any person or group of persons to draft a

_proposal for a law. #If the srgnatures of a certain per-
_centage of the voters are secured, this proposal is then
“submitted to all the voters for their approval or dis- |
‘approval, which they express by voting “Ves” or “No.” |
| *If approved by a ma]o'rity vote, the proposed measure
becomes a law. ‘ ~

# The referendum, as the word suggests, meansa refemng ,

of somethmg to the people. * Before most of the state con-

stitutions were adopted ‘they were referred to the people.

® In a similar manner, amendments to state constitutions

are referred to the people for adoption or rejection. %0 The

provides a plan
whereby a measure passed by the legislature must be
submitted at the next election to the vote of the people,
provided a certain percentage of the voters petrtlon that
this be done.

- 2 The recall provides a way to remove a man from office

| if the voters decide he has failed to give satisfactory service.’

% Under this plan, whenever a certain number of votersare

dissatisfied with the conduct of an elective officer, they can
-get up a petition against him. % This will compel a new

election ; and if the officer then fails to be elected he loses
his ofﬁce :

12 13j14]15

107@@@?13@124

1718

! 27}130 134 137

21232415526 1271 28| 9130 (T2 ]33]
141 144{147}151|154|157/160/163/166,168(172

192

lssmﬁimml

175 178

39 I
181 184 187 189
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TEST 7 LOCATION OF INFORMATION
PART B. SELECTION OF KEY WORDS

ThlS isa test of your ablhty to choose key words for use in lookmg up 1nformat10n in an mdex
Read each question and note that four numbered words or phrases are given below it.

CTIONS.
ample

o guld not help in locatmg the information. Locate this one word or phrase, the one that would not kelp, and note
imber
1 you chose. The sample is answered correctly

1E. What is the value of our annual corn crop?

4 sweet corn

Vhen was the first transcontmental raﬂroad completed in the Umted States?
1 United States 2 travel 3 railroads

~afayette the leader of the ¢ Committee of Public Safety” during the ¢ Relgn of Terror” ?

2 Colomal Wnters

1 hterature

Jid the Cabmet system of England begm with Queen Vlctona? ,
. 1 Cabmet ‘ 2 Relgn of Queen Vlctona 3 Enghsh Cabmet -

3 nnagmatlon ~

...................

o

1 es the Umted States rank w1th the more nnportant European countnes in the productlon of Wool?
~ 1 woolens ” 2 1mports 3 sheep

e “ Golden Age” of Rome dunng the period of Hadnan?
- 1 period ‘2 Roman culture 3 I—Iadnan “

as the Boy Scouts of A) "nca the first nat10na1 orgamzatmn for boys?
1 natmnal orgamzatmns 2 Boy Scouts 3 leaders

Nas General Wolfe in command of the French at the battle of Quebec?
1 General Wolfe 2 battle 3 French and Indlan War

e orth Pole surrounded by land or Water? . ~
‘ 1 water 2 North Pole 3 arctic regmns ~

one factor contnbutes most to the present death rate in the United States?
. 1 deathrate 2 acc1dents 3 disease

'stotle known pnnc1pa11y asa phﬂosophex of early Roman culture?
1 Anstotle 2 hterature 3 philosophy

;What effect d1d the mosquitoes have on the development of the Panama Canal?
‘ 1 Panama Canal 2 mosquitoes 3 illness

'as Garﬁeld the ﬁfth President of the United States?
1 government 2 Garﬁeld 3 American pohtlcs

as the Socxahst party generally followed the pohcy of closed shops and government ownershlp ?
' 1 government ownersmp 2 Socxahsnc pohcles 3 closed shops o

. ‘Stop here. 'Waitiforfurt]z\er instructions; .

Iowa'SﬂentlyRéad;ﬁé: New EdAdvAM . ,

Study .
Three of these
or phrases would, if looked up in an index, be likely to lead to an answer to the question. One of the numbered |

“Then fill in the answer space at the right of the exercise whlch has the same number as the word or phrase L

lcrops 2Wheat 3 corn . _ . . _ . ...
at is the value of ou: annual supply of dalry products? k e o . o
1 butter 2cream 3 wool 4cheese................ .. 1 1

1 Lafayette 2 Public Safety = 3 ¢ Relgn of Terror? 4 leader. - o . 3 -
enburg the commander of the Allied Arnnes during the World warz B
1 Hmdenburg 2 Allied Armies 3 enemies 4 World War..,'. .
as the loss to the c1trus fruit mdustry caused by insects in 1937-1938? ...
i productlon 2 oranges 3 citrus fruit 4 msects ........... o - 5
o1 gfellow the author of “The Courtshlp of Mlles Standlsh”? ' - .
1 Amencan hterature 2 poem , 3 Longfellow 4 Mﬂes Standlsh ....................... 6

4 wool. .. .. - i .;.“;1"1' 1
4« Golden Age ”. . - L1z
4 scoutmg. . . .k . ,’1"3}‘ .

o b,attle of Quebec.............1a |

4 contnbutxonse - . ‘.;

4 Roman ph:losophy. . . 17
4 clxmate. - e L ..... 18 .

- 4 Premdents.‘..". . .d. 19

4 party. 20

4 polar regions........... -



ese statement carefully

fal e in self)k fill in 1

approved by all the voters. . , . .
In the United States the real source of all governmental authonty isin the people .

2, The agency for the exercise of the authonty delegated by the people is called .

Ina democratrc natmn a pubhc ofﬁcer is actua]ly the servant of the people who c
"Iecthnn . ... L o . - .3

n order for a law to be enacted it must be approved

The control of government in the Amerlcan system -

Judges have no authorlty except that spec1ﬁcally granted each Judge . . .

Men are frequently appomted to government oﬁce because of some spec1al party

;‘servrcetheyhaverendered il . s

voter is entrtled to vote as . _ .. . .
pleases . . .. . -
‘bassadors are appomted from ClVll Serv1ce . . ' ~ .

cordmg to th1s artrcle the C1v1l Servrce system has corrected abuses connected~'

‘All lawspassed by Congress are automatlcally referred - .
g;jtothepeople ... . 12 ~
_ The Dred Scott Decrsmn Wasa famous court ' . ', - . . -
mlne ... ... ... .. .13
Under the Constrtutmn of the Umted States the only persons who can draft a , .

roposal foralaw are Congressmen . . - .12
Government control is centered in the hands of the state . . . -
and national officers, ... . . - e .18

;ml Servrce exammatmns are open only to voters from the party in control at the

An ofﬁcer Who is recalled loses hxs oﬁice even though the voters . . . B
'reelecthnn. ....... 18

o 0 fUnder C1v11 Servrce rules an appomtment to pubhc oﬁice s determmed by the man’s

_The initiative is a prrvﬂege Whlch may be used only

2, ‘The way to remove an unsatlsfactory ofﬁaal from oiﬁce is by means of a pet1t10n' '

3 The appomtment of men to government oiﬁce as rewards for pohtrcal servme is called . .
' the Spoxls System., . ‘. . ................................................... Ceiiiiiiiiiii.......33

B Many state constrtutmns were referred to the people before - - 1
theywereadopted . . ... ... 25
- . ' Do not tum thzs page untll you are told lo do so.

COMPREHENSION

 opelitles .. .. . .

y the Supreme Court. .. .. ... ........ . k‘

T'bythe Presrdent .............................................. . 7

"quahﬁcatrons.'.f..' ..................................... . .
byagovernmentofficer. ..........0.......... [ .| - L - o 21

siened by a numberofvoters. ... - .

. f, according to the article, the |
e, fill the sp ce under F (for false). If a state-
e space under N (for not d1scussed) .

~ themselves. . ... .. ... _ .. .. 1

sinCompress. ... - - -

Citizens, by their votes, may delegate authonty to ofﬁcers but have no power to ' _»
jw1thdraw1t ... . .- @ . . .

"mth'pohucal appomtments . ... . . .-

e e L e e s i L B E L S o s



_CTIONS. The answers to the questions in Column 2
ound in the index below. First read the question and
ﬁnd the desired answer by looking under the proper
_in the index. Then locate your answer amo ng the
ole answers given w1th the question and fill in the
r space in the margin which is numbered the same.

1dy the samples carefu]ly before you try to answer

fuestlons

ok at Sample A. In the mdex under “Indiana”
vill find the word ““coal” and the page reference, 145.

third answer space has been filled in.

lex. The correct answer space is marked.
swer the remaining exercises the same way.

TEST 1. LOCATION OF INFORMATION
PART A USE OF THE INDEX k,

SAMPILES.

A

On what page w1ll you find mformatlon about coal:
in Indiana?

s third among the answers given with the question;

at Sample B. See if you can find the answer m‘

. InpEx

a. f‘agncultural p0551b1ht1es 213, 214, commerce, 214,
"3 EXDOItS, 214 (Fig. 147); hsheries and forests, 210212
arms, 210; nnports 214; map (Flg 129), facmg 197.

shlp defined, 24: ‘boys and glrls 26 respon51b111tv of
5, dutles of 20-30; 49-50. See alsa Americans.
deﬁmtlon, see. Community; kinds of, ¢-18;
of, 11—12, growth of, 12-20; large and small, 15—18
rotection of life and property, 45 ; and education, 6 5-60;
auty, 72-85 : money for expenses, $7-08: organ1zat10n
111; dependent upon each other, 139.

kAmerlca 187 ; Argentina, 282 ; United States exports

on of, 19 20, 42, 49, 113; and health; 31-43; and

18 28 3145 4 146
B. Can you find information about the schools of
Denmark? 1 Yes 2No........... ... ..B
1. Next to what page can you find a map of Alaska?
1 129 2147 3197 4210 5213...1 |
2. Does the mdex tell where to find mformatmn about '
‘the industrial uses of corn? ‘
‘1Yes 2No... ... .. 00 2
3. On what page can a definition of cmzenshlp befound?
118 220 322 042 5 2% ... 3
4. Under what topic can you find addltlouai references
to gas? , o - .
1 cattle 2 coal 3 fuel 4 petroleum
SPOWEL. ... . il . 4

What is the number of the ﬁgure Wthh shows some-
thing about the export of corn from the United States?
1182 2185 3 187 4189 5190. .5

Under what . entry does the index refer you to addl—‘
tional information about railroads? , ‘

100), 282-284; plant 1875 industrial uses of, 18g.

D = )

ucts: 182—184, in northern states, 182-183, states
ling in production, 83. See also Cattle. ,
itk : commerce, 411, 414; exports, 180, 411 (Fig. 262),
- ,ap (Flg 258), 408; possessxons, 242; resources, 181~—

‘148—1 5 5 5 anment 148-1505 aniline, r53-r15s: coch:

~ 'ty, roS—no county, 125; state, 120-127; nat10nal

ineal.
ce Wheat .
6——1 52

value of amhne, 154=155 (Flg 20), 158 See. also

See also Power.
','coal 145; corn, 44; hogs, 88 oil, 159; wheat, 8z,

sness: 385; and school life, 308; physical defects, 310;
entable, 311 ; causes of; 312 hablt, 311, 3133 from
€co,, 363

d 224—225, Alaska, 2753 deserts, 221-222; east of
ian Sea., 304 ; Lapland, 294 ; number of miles in United
tes, 226; Moscow, 206; spur track, 239. See also
;‘nsportatlon ; :

as fuel, 46; waste, 49—50

_map of, 315; adm1ssmn to Umon, 318,

instruction at school, 364 ; economic injuries of, 365 ;
dden to employees, 400;. evils of nicotinism, 363—386

482488 advantages for, 483484 Arctic Ocean, 396;
_,Jmos with Whlte people, 388 Hawaiian sugar, 465,

e 55, 340—344, Grand Canal, 341- 343, manufacturmg,

t: fertlhzers for, 48; insects mjunous to st; kindsof, 43; |
, '14.

paratmn of seed bed 5%; when to sow, 57 3 World’s bread
'm, 52; wheat dlseases, 59 .

T

175181 |187

5O-T1 525 dlscovery of native Amerlcan, 150; dyewoods »
orest) ; manufacture in the United States; 1555 recent |
ase in valie (Chart %), 154 : substitutes for natural, 153,

: somethmg about flour? 1 Yes

. Wha:

1 American

rican . 2 frerght cars 3 tracks
4 transportation

5 Umted States .......... L8

On what page will be found information
about tobacco as a cause of nervousness?
1312 2 363 3 385 4 386

5 400.. .7

is the number of the chart showmg recent ;y
changes in the value of dye products? ‘
1 11 2 12 3 15 420

Does the index tell you on what page you can ﬁnd ;
2No.. .. ... ’.9;”

10.

11,

12

13.

| 5.

On what age would you leam about the insects which 1

eat?
2 48‘

injure w.

1,43 ;, 350 4651 586.......10 |

On how many pages is a continuous discussion given ':
about the Grand Ganal of Venice?
i1 22 33 44

Informatlon about the admlssmn of Texas to the |
Union is given on what page?
1310 2 312 . 331b

~ 4 317 5 318. .12

On how many different pages are bnef references given
to the commerce of Denmark? ,

11 22 33 44 55.'.......,...13
On what page isa dlscussron of the county court given?
1 125 2 127 3 260 . 4 272

mforrnatlon about dalry roducts?
1 cattle 2 cc
5 Texas

Do no
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Under What other word Would yo look for further:’ .




7 Cher convement form.

.18 a steady pressure,

A story is given below,

his sentence.

; sDIRECTED READING -

: with each sentence numbered These numbers are to help you answer ques— ‘
s about the story Read each question and find the sentence in the story which answers it. .
Find this number among the answer spaces at the right of the questron and fll in the space under it.

Notice the number

ook at the sample below. Space No. 1 is filled because the questron in the sample is answered in sentence No.t

ne article.

_Answer the other questions in a similar manner.

ou w1ll have three minutes for th1s work. Vou may reread parts of the story if you need to do so.

RUBBER

Qubber isa substance composed of carbon and hydro—
obtained froma milky liquid known as Jatex. 2Latex
- es from the roots, stems, branches, leaves, and fruit
wide variety of trees. 8 For the most part these trees
7 in the tropics.
a secretion which does not seem to be essential to the
>f the plant.
:Lours, the particles of rubber rise to the surface.

6 The

"+ 'thy mass thus obtained can easily be rolled into a sheet
” When allowed to dry, it loses

loughy character and becomes the firm, elastlc solid
<'yn as raw or crude rubber. ,

7 'n whatever form the crude rubber comes to the fac—

, the first thing that must be done is to clean it thor-

»ly and test it, as rubber varies greatly in composition.
Intil it is used it is stored in a cool, dark place, usually
rground 10 When a load is brought to the manufac-
g plant the first Step is to steam it into a soft, plastic
.. HTt is then thoroughly washed by being passed
Jgh heavy rollers while water is sprinkled on from
12 Finally it comes out looking like a thin piece of
: sponge 18 Vacuum driers take this spongy sheet
extract every partlcle of moisture.
Next it is put into mills which rub and crush it until
es its elasticity and becomes soft and plastic like putty.

this form it is ready for the mixing room, where sul-

and other. 1ngred1ents areadded toit. 16 Each rubber
uct has a spec1al requirement which must be taken into

unt in the preparation. 7 For some articles the sub- |
Lzl must be hard, for others soft ; some must stand

Csion, others heat. 18 Some will come in contact with
_ others must stand continuous pounding, and still
19 Each ingredient is weighed
‘ pamstakmg care. %0 Then the mixture is rolled
een hot rollers, from which it emerges a sheet of pre-
1 rubber about a quarter of an inch in thickness.

The rubber is then ready for the products factory.

ter the articles have been fashioned, they are vul- |

~ied. % Thatis, the rubber is cured by the use of heat.

4 The milky juice is not the true sap,

511 this liquid is allowed to stand for a

SAMPLE
rubber is made from?...... . ... ;

In Wh1ch sentence does the art1cle tell what

1.

From what part of the plantis the liguid obtamed from
which rubber is made?. . ... .. ... L 1
Does the removal of the llquld kill the plant? ...... 2
In what parts of the earth do rubber—producmg B
plants grow?.. .. . L ‘3
What happens if the juice of the rubber tree is allowed

to stand undisturbed for a time?. . ... ... . . 4 1
What is the first step in the treatment of the raw

_ wubberat thefactory?. ... ... .. 5

. What causes the doughy mass taken from the top of

the latex to become firm and elastic?...... ... .. .. 6
Where is crude rubber kept before it 1s taken to the

manufactunng plant?. Lciiliiiiialaloo o n 7

How are rollers used in' washing the plastic rubber P8

Why is steam applied to the crude rubber?. ... .. . o
What appearance does the rubber have after being

cowashed? .. 0L 10

11,

12.

13.
14,

15.

16.

17.

18.

¢ hardness of the article is determined by the amount
at and the length of time it is apphed .

¢

19.

20.

What is done to change the crude rubber mto a putty-
Hkemasse. ............ ... 0 : 11

Howisthe Water removed from the sheet rubber?. . .12

Where is sulphur addecl to the raw rubber?. . o
Are different processes required for rubber Whlch Is to

Are the materials Whleh are added to the crude rubber\ ~
measured very accurately?........ .. ... ... . . 15

Are some rubber articles made to wrthstand the action

What is the name of the process by which rubber
articles are made tough and hard?. . ... L 18

What determines the har’dness of rubber articles? .

What physical treatment is the basis of the curing
process applied after the rubber has been molded into
the shapes of various artlcles? ..... Ll e 20

Do not turn this page until you are fold fo do so, |
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, The art of clay-workmg was first evolved through the
_ufacture of pottery. The development of satisfactory
_es and color effécts came through trial and error and
dingly involved great expenditure of labor.

al that 1ts attention should also be directed toward

As the
. mdustry grew, these processes were held in secrecy
unprovements were slow in commg With the ad- |
~ement of science in other industries, however, it was

. Because of —

Iowa Srlent Readmg NcwEd Adv An

TEST 6 PARAGRAPH COMPREHENSION (Cont’d)

,’9_

A Choose the best trtle for the paragraph .
~ 2 Manufacture of Vases ~
3 Artof Clay-Workmg. Crreiiiiiiiiiiiiiiien 4

1 Growth of Industries

. Why did clay-workmg as an art develop slowly? ,
1 secrecy concerning the processes ‘

2 introduction of scientific methods

-

. ~Early 1mprovements in pottery body and color effects -

came about largely as a result of — 1 research

2 an accxdental dlscovery

(o] ‘make paper, twine, ropes, and brushes from the
_ The shell is used for ladles and cups.
s are eaten like cabbage. Baskets, fans, and fish nets
_nade from the mature leaves
f;es and posts

j The coconut-palm tree is put to many uses. The |
The young |

‘The trunk 1 is used for \

ped in hills.

uently continues for two months. During May and

dy to. be. cultivated. Thisis done with a hoe and is
 “chopping cotton.”
ed by cuttmg out the poorer plants. During the

part of September cotton plckmg begins.

Co‘tt‘onk culture is not unlike that of corn andpota—) '
ields are plowed and fertilized and the seed is |
_Cotton planting begins in February and |
then corn is just being planted, the cotton plants

At this time the rows are |

10

. Choose the best title for the paragraph.

1 Uses of the Coconut Palm 2 Nanve Canoes

3 iPalm—LeafBaskets,,.;.A...f ........ Ll A

. The natives use the leaves of the coconut palm to‘ ‘
3 baskets. ... B

make— 1 cups 2 canoes

, The trunks of the palm trees are used to make -
S ¢

1 fishnets 2 native canoes

o1

. Choose the best title for the paragraph.

1 Planting Cotton 2 Picking Cotton

3 P’rcjducing Cotton. ................. A

. During what month is cotton plantmg usually begun n -

the South? 1 September 2 February

. Growmg corn in the corn belt is much like grow1ngl~ l
cotton in the South because —

in hills in plowed fields 2 planting of both is done

_atthe same penod 3 both are cultlvated by hand c

o

The first discovery that our ancestors made about
was that it would burn. The second great discovery,
h was made many years later, was that coal would

s not to bum it. The third very recent discovery was
_recovery of the by- products from the gases evolved
'_n the coal was heated in thls Way

; me coke if it were heated out of contact with the air,

Do not tum thzs page untzl you are told to do so.

12

. Choose the best title for the paragraph

1 Discovery of Coal 2 Drscovenes about Coal

3 By-products of Coal....:...' ...... il r..,..A .

. What is the most recent of the unportant discoveries
_concerning the uses of coal?

1 recovery of by-

products from coal gas 2 recovery of coal gas

3 its heat-producmg quahtres ............... B

C In order to produce coke, coal must be heated -~ " .

1 under air pressure

2 away from air
3 under water. ~

3 ]abortrouble.‘;,‘. B

3 trial and error....C

1 the seed is planted




answer any of the questlons about 1t

q
1 may reread parts of the poem if necessary
: sample is answered correctly. r

“kan mterpret poetry Read the poem below very carefully;

,E , "To whom is the poet addressmg his d_\scourse?..k ...... L - il

WISDOM "

" soms of men, w1th just. regard attend,

sserve the preacher, and beheve the fnend
e__‘;.__.____-

hose senousMusemsplres him to explain,
i ey : A

1t all we act, and all we think is vain,

,;1at in this pilgrimage of seventy years,
. s-_________—_s___—___—_.-

e ‘v'er rocks of perils, and through vales of tears,

. .L.; A red w1th toil, yet fearful to its. end
Rl il o e s

=st1ned to march, our doubtful steps we tend,
10—~ —

1at from our birth, we take our fatal shares ~

"y body clothed with tward
yoy othed wi everyouwar grace,

“y name extended to the farthest east,
s

: nnk, tobe happy ; to ‘be great, be wise;

1t O le e‘yet or1g1na1 man was made, ,
e s B T

b ;the foundatlons of thlS earth were la1d

1a.t oy, st111 sought should never be attamed

us sad experrence c1tes me to reveal

—2 28—
e my court w1th Oph)r s treasures blessed,
g 30— =

rength in my hmbs, and beauty in my face,
S g Tl T g T,

y shining thought with fruitful notions crowned,
b S 37 :

uckm invention andm judgment sound.
Yy y Y gm

lse a communed with myself) arlse

mtent of spirit must from science flow.
-—-——4

it ’tis a godlike attrlbute to know.
-—-——-—--—-——————43

From “ Knowledge,” by Jolm Pryor .

11,

| 12.
| 13,
| 1,

16.

16.

17.
18.

19.

rk should never be reahzed? ....................... 10
What does the poet say is the ob]ect of What we call *‘
hfe? . 1
Over what race was Solomon a‘r:uler?u . 12
'Is Solomon’s father mentioned in this poem?......13
Did SoIOmon know how well his people liked him?. 14
Was Solomon w1de1y known in the Onent? ....... ~.15: ,
What indication is there that Solomon _was
Wealthy? .................................. .18
D1d Solomon have a strong and healthy body?

What did Solomon say to hlrnself when revrewmg all ,
that was given to him?........ - 18
Where does he say spmtual contentment >
comes from? ................................ 19
~What d1d Solomon say about knowledge? ....... .20

20.

: Are we all asked to believe the erzplanation kgiven here?:

What feeling inspired the poet to write? .

‘What does the speaker say about all that we do and.
think?. o000 .o .3
Is the path of hfe very drﬂicult to travel? ........ 4
‘How does the poet refer to the length of hfe?. . ; LB
Do people ever awart the end of hfe w1th fear?. . .:. .e -
"When do we begin our Work and worr}f?. L 7
What do we take with us throughliyfe?k ....... . .:. -
‘What wﬂl we corne 6 realize as we near the end?

. At what time in history was it decreed that happmess

Do not turn thzs Dage untlZ you are told to do so.
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TEST 6. PARAGRAPI—I COMPREHENSION (Cont’d)

- it can 'only‘with difficulty be transported long dis-
, because it is heavy and bulky and spoils quickly
f‘packed Moreover, it is not in great demand for
1 food, because it does not make such light bread as

or,n is the great feed crop of the nation. Unlike

A

_does. Therefore, only a very small percentage of | o

1ited States corn crop is sent to other countries, and
ths of it is used where it is grown, for the feeding of
sheep, and hogs. -

_Choose the best title for the paragraph.

1 Using the American Corn Crop 2 Feeding
. Crops to Hogs

. Approximately how much of the annual corn crop does
1 practically the entire

the United States export?
crop 2 alarge percentage
3'asmaﬂpercen’cage...~..............'...~.' ..... B

: ,Fhe“WeStem part of the United States was not settled
‘1ch later than the eastern. The discovery of gold
v dreW many settlers to California; and, as the
for precious metals was carried farther, the entlre
:soon became explored and settled

. The West was developed —

Nearly one half of all the crop | C. ‘Com is used in the United States chief 1y for —
to hogs alone in the Corn Belt. ‘ 1 human food 2 making bread '
: 3 food for animals. . ... ... ..... e
| A. Choose the bes ude for the paragraph. »

1 The Search for Gold
opment of the West

time as the East 2 much earlier

The discovery of gold in Cahforma was an important
factorin— 1 the settlement of the East

2 the building of the steamboat 3 the develop-
ment of the West. ... ... ... ... .. . ¢

ofessor Louils Agassiz

. Choose the best title for the paragraph.

1 A Great Scientist 2 Harvard Umvers1ty

was ’a great Scientist who 3 Class1ﬁcat10n of. Ammals ................... A
natural history at Harvard University. His skill o
,>1fymg birds, fish, or insects was remarkable. Ifhe | B. At what educatlonal institution did Agassm do hlS
iven a single bone of a bird, he could tell instantly | great work as a scientist ? 1 Columbia
1d of bird to which it belonged. He could do the | 2 Johns HQPkmS 3 Harvard....... . B
th other animals. o f' ,
' ' C. Louis Agassiz attained wide renown as a result of his
~ remarkableskillin— 1 classifying animals ,
2 teaching natural history 3 writing. .. .. ..... C
; ~ P
. , 8 '
‘h red in th stands f tifice. fof eiving | 4 Choose the best title for the paragraph —
~ thz o croisl - gncls Oﬁfsic thce}; (ci)r gl‘;ﬁi 1 Red Cross Workers =~ 2 Description of the
the warm crimson blood gives life to the body. RedlCross 3 Meaning of the Red Cross. ... .. A
S the same length on all four of its arms, to signify ,
gives life equally to all, hlgh or low, east or west. ‘
ds alone always, no words or markings on it, to show B. What one word expresses the characteristic for which ’

1e Red Cross workers have only one thought — to

_ They ask no questions, they care not whether the
ked be ours or those of another race.
: and to give qmckly. ‘

Their duty is

- Go right on to the next page.

the Red Cross is known?
2 service

1 sacnﬁce '

The four arms of the Red Cross symbol are equal, to
2 equahty of

indicate — 1 WOI‘ld-Wlde servxce
_all who need'helpi

3 Transporting Corn.......... 4

2 Gold and the Devel- -
3 Gold in California. . . .. A

1 at about the same .
3 long after B




::TEST 5:‘4;7"3 WORD ﬂ ME’ANIN'G" |

, Each of the exercises in| Parts A B C and D of thrs test consists of 2 statement whrch is correctly com-
d by one of the five numbered words or phrases Find the number of this correct answer. Then, in the answer
e at the rlght of the exercise, fill in the space which has the same number as the word or phrase you selected.

1e sample is answered correctly. , . ,

PLE To tozl isto—

. ~Ia§va Silent Rea‘ding:y New Ed.: Adv.: Ax

l1read 2play 3work 4fall 5 believe ... .. ... . . L L

_ ' 2>
PART A. SOCIAL SCIENCE
o [‘o make 2 treaty means to — r : . : ;
. 1 make war 2 trespass 3 make an agreement 4 become violent 5 restrict........ 1
1rmzstwe means— 1 continued 2 suspension of arms 3 chivalry
~ 4 a campaign Sabattlearray. .............. .. .. ...l e 2
& constztutwn means a — ' _ - - ~ , -
. 1 tax 2 conspiracy 3 judicialact 4 fundamental body of law -~ 5 nationaldebt.......3
3 [&n amendment means — 1a change in a constitution 2 aproperty tax 3 an agreement r
o o 4 a natronal convention 5 an mcome tax ........ . L - 4

A '1llegwnce means — ; e .
e j 1 felony 2 anarchism 3 impeachment 4 adjournment 5 loyalty to one’s country....5
L mngmte means to — \ ; ' ’. . .

~ 1 emigrate 2 threaten 3 come into a country =~ 4 leave a country 5 punish severely. .6

,apztal means— 1 paper money 2 accumulated wealth 3 gold and silver A
~ 4spendmgmoney 5property...............‘.' ............... .« e 7
mtmtwe means— | iniquity = 2 prohrbmon 3 admini istration of an inheritance tax ‘

4 the right of the people to 1ntroduce a new course of action 5 an injunction. ...... s

Qeconstmctzon means the same as—

1 reconcrhatron 2 destructxon 3 reorganiz.ation 4 discovery 5 obstruction.. . ... ... .9

membargorsa——k - - . ; r .
1 legal act 2 prohibition on commerce 3 diplomat 4 treaty 5 judicial statement . . .10

o boycott isto— 1 secure goods illegally 2 combine against a person or organization
, 3 protect a trademark 4 alloweceredit 5 sellimported goods. ... ...... .. ...l 11
in em)oy is— 1 anenvious individual 2 asoldier = 3 a general - ‘ r !
, 4 a period of trme 5 amessenger............ .... L ooz
nuﬁmge means — ‘ ‘ £ .
. women’s voting 2 representatron 3 the right to vote 4 intrigue 5 suffenng ............... 13
o impeach means to — . . . , '
' . 1 elect 2 indictk 3 protect 4 yield 5 renounce. ............. e 14
B ’3eZhgerent means — ‘ . , ~ ‘ ; ' .
TE 1 friendly | 2 dangerous . 3 warlike ~ 4 peaceful 5 fearful il 15 !
,onimband means — 1a forbidden article 2 a careful criticism 3 a contradiction , ,
; 4 war supplies 5’a~veteran‘....‘.........‘...................; ....................... 16 -
imnesty means — ‘ . . > !
1a conv1ct10n 2 an embargo 3 an armistice 4 a civil law 5 a general pardon. .. .. 17
. ,‘_querendum means— 1 submitting to a vote of the people 2 an amendment -
‘ ~ 3 the Ppassage of an act by Congress 4 voting in party convention = 5 recommendation . .. .. 18

o nullzfy means to— ~ ,
1 invalidate 2 sece{de 3 pass laws 4 create public sentiment. 5 oppose legislation. .19

& writ refers to — - - , '
~ 1 legal evrdence 2 a stock certificate 3 a credentiul 4 a mandate 5 a special tax. .20

P

Go ﬁght on to the next page.

- Number right, Part A . ....... '
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TEST 6 PARAGRAPH COMPREHENSION

‘TIQNS. Read each paragraph carefully; and then study the questlons A B, and C at the right. Select the
answer. Notice the number of this answer. In the margin at the rlght Al i in the answer space under this

i

A. Choose the best title for the paragraph

| . . . 1B c '
n some parts of the world metal pins have been in 3 T;(;n%es:;l? H;I;Ii);; = Early Metal Pms

~ages. In certain Egyptian tombs pins of bronze {| 0TI
pper have been found. Pins like our hatpins, and
like the safety pins of today, were used by people in
ncient times. The first pins made in our country
othing but bits of wire. The wire was rolled up at
d to form a head, while the other end was sharpened.

B. Overhowlonga penod have pins been made and used?
1 since moderntimes 2 since very ancient times
3 since the founding of this country.............B.

C. The pins found in Egyptian tombs were made of —
1 bronze and copper 2 copper wire ,
Gironwire. ... .. ... ... .. ...C

A Choose the best title for the paragraph. ‘
1 The American Corn Crop 2 The Corn Belt

he' great Production of' corn iﬁ the corn belt has ' 3 The Wheat Crop. i ". sesecaaen A L .A

this grain the largest and most valuable of all | B 115w does the size of the annual corn crop of the Umted
can crops. Each year the United States produces |  States compare with the wheat crop of the world?
3,000,000 000 bushels of corn — a, crop three times 1 three fourths as large 2 twice as large ,
as the wheat crop and three fourths of the total | 3 threetimesaslarge......................... B
OP Of the WOﬂd . , C. The United States produces more corn than 1 2.’
. o ~ -1 all of the European countries ,
‘2 all other American countries 3 the rest of the

world combined. ... . .. .. L C
3
... o ' | A. Choose the best title for the paragraph .
he Eskimos have two kinds of houses, one for use 1 The Houses of Eskimos 9 Summer Houses
amer and the other for use in winter. The winter of Eskimos 3 The Winter Houses of ESklmos A

s inade of blocks of snow or ice and is like a sugar B. Why do some Edimo falmhes have w0 kmds of

ned upsrde down. Outside the d°°1' there is a houses? 1 because they do not like to use tunnels ,
el, also made of snow or ice, and through this, 2 because of the seasonal changes L

awl on their hands and knees when they goinor | 3 because they like snow houses. ............ .' B
e wmdows are of i ice, or thin skm for there is no o - - .’

the country 7
C. The windows of an Esk1mo house may be made of —
1skin 2 snow 3 glass..; ............ ..c
~ 4
. - ~ , - A, Choose the best title for the paragraph 1 Porson—Ivy
Dne way to protect ourselves against poison ivyisto | =~ Plants 2 Protective Measures against Poison Ivy
1| poison-ivy plants that grow in yards or in other 3 Kﬂhng Poison Plants.f ----- - iiiiiill A

where people are likely to touch them. Someone
 not easily poisoned should put on leather gloves and | B How may p01son-1vy plants be kﬂled? - -
e plants up by the roots. The plants may also be | 1 by pulling them up 2 by cutting them off at
cutting them off at the roots and pouring some- | fOOtS 3 b.‘l pourmg 011 over ﬂlemi" ~
e;roots Whlch will kill them. Lubncatmg oil | . . .
is sed m automobﬂes Wlu kﬂl pmson‘lvy plants c To

e ’“"'"‘““‘f"‘f"""‘“‘"“"“"“'"""“""'"""'““"‘“7”*“"““‘*‘"“““‘“'*""; S ._..._;..___'_'.._._~_.__5_.._,_._._____;_f_h_;__;_______,_.,..._.;...._._..-__;;...‘...._......-_......;__..._.._._._,___....*_...______..,.__.,___;__.,____..»;;._______-_._.




3 attractron ‘of bodres 4 caprllanty 5 energy. 3  ,

! ' 2em1ﬂsmn 3~equation :k :4‘inerﬁa 5 chemcal change
y‘,lSthesame‘as——g -

doci ~ . ~ ~ .
1 motion 2 rate of movement 3 power of combmmg 4 fnctxon 5 process. L iii..i0b

) adultemte means to— 1 concede 2 caution 3 instruct 4 reduce / - - L
. 5makermpurebymrxmgthhothersubstances ...... ..... ...8
, rh{ble means— . '
] stable 2,neutral 3 rigid 4 liqueﬁable 5 sohd ..... el il 7
mszty means—— 1 rarity 2 compression 3 ratio of herght to w1dth . .
k 4 ratio of mass to volume 5 nnpenetrable ............ o L oo .8
)ﬁlter means to — ' . . . , ~
, 1 strain 2kradiat‘e 3 rnix k 1 dissolve ~ S resist............... ... 9
3dzﬁ'usemeansto—-— . . . . . . -
; 1 digest 2 ,comprehend,’ 3 assimilate 4 digress 5 spread out. ... ... ... ... . ...10
: jngmem 1s a— . ‘ . ’

1 coloring matter 2 plaster 3 white substance 4 liquid‘ 5 smooth surface. o
-fi;‘ rcmsZucent means — ; . . . -
S 1 transmarme 2 partxally transparent 3 transpos’e 4 transfer 5 lummous. ciaiild2

dker means to— , . -
1 recognize 2 hsten 3 strck fast 4 ad]ust 6 mix together. - o 13

olu emeans-—- , - k o , .
1 helght 2 depth 3 capacxty for holdmg 4 space occupied 5 model ......... . m
ate means—— . - . -

~ 1 quahtatrve 2 dormant o 3 quantltatrve . ‘4 p’e,culiarf 5 v1s1ble ...... . 15 1 ¢

x : PART C. MATHEMATICS . . 8= |
omvertmeans to— . . -
. 1 invest 2 mventory 3 sxmphfy; 4 factor 5 turn upsxde down.......... -
'ztersectmeans to— . - \ - L
- 1 cut across 2 reduce . 3 cancel 4 subtract 5 msert. .. Ll i 2 !
'egree pertams to — . . . ' - ' , .
, ' 1size 2angles 3 solids 4 decrmals 5 dmsron ..... - ... 3

pproxzmate means —

1 exact 2 inaccurate 3 estimkated, 4 averaged 5 combmed. o . .k,4k‘
ofinite means — . . ; .. _
1 careful -2 precisely limited 3 infinite 4 dmded 5 decrmal ..... ff. Ciiieiii. 8
. 1 quotrent 2 transfornnation of quantities 3 reduc’aon 4 review 5 repetrtlon ..... . 6

. - diagonal 1s~—7 1 adiameter 2 adescription 3 an extreme . . o L
. 4a lme from angle to angle 5 a line whxch blsects a ﬁgure,. ....... aieliia . 4
“rzgmmeans—-\ . . . ... -
. 1begmmng 2dri11 3d1ﬁculty 4tables . 5decxmals ..... a8
"ertices pertam 0o— . . . -
- 1 decxmals 2‘mu1ti'plication k‘ 3 angles 4 equahty . 5 values..;..f;..‘...'.,:. . 9
“emeans———'" - - ' - P
‘ 1 slantmg 2 straight, _3 opposite 4 parallel ; 5 symbohcal. . i 10

lorzzontal means — . ~ , ; -
, 1 strarght 2 perpendxcular 3 hypothesis, 4 ali'n'e connectingktwo points 5 level....u

zrojectwn means the same as — , , . .
, 1 angle 2 sphere 3 con]unctlon 4 extension 5 pro;ectrle. . 12

;tnear pertams to— ' ‘ - ~ . .
-1 breadth 2 width 3 area 4 base 5 length ............ el a3

olynomzal means— - . ( . .
1 many angles . 2 many numb’ers 3 oneterm; 4 many terms 5 one number....... .14

3 czmvergelsto——i . - o ~ , ,
‘ 1 cancel 2 correspond 3 approach 4 combine 5 estrmate.‘, ................. .. 8

’ G n; tonto the next page. . Number ng}zt PartB . Number rzght PartC
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TEST 5 SENTENCE MEANING (Cont’d)

sa mérked discrepancy usually obvious?... . ..... L . .......... e

houldan antagonist in a contest show aggressive b‘eha,vior?. . ...

5 a certain amount of prejudioe necessarily debasing?........... .. .. 0 il e

‘;re«pr“esumptuous persons often'bold and arrogant?. L ., . .5

3 a conscxentlous Worker often subjected to the embarrassment of his employer s cnt1c1sm?. i L.o.47

obstmate individuals usually respond readlly to admonition?. .................. ..

; ‘,tum thzs page untzl you are told to do so. No. Rtght. L N 0. qung. e ’Rzg‘ht mmqs Wro,ng’r,‘ . .’.

133

Rmrrr Ricur minus WHONG Wnoxm ______ :
. Standard Score 184 1861189 191 193 196 198 201 203 ZGB 209 212

214 217 220 223 225 229 231 234 237 240



3 contradiction 4 memoir of one’s life 5 classic. ..

Leahstw means — ;' .

; 1 conventmnal 2 true to hfe «’ 3 fomenﬁc 4 idealisktic' 5 dramatxc . . .
szmzle 1s-——i . . - ...
. l'aly‘ricf 2 asimilarity ; “3 a poem 4 an analogy 5 adlalogue.j. ..... L .3
preﬁx means — 1 that which is put after 2 that which is put before o , ‘
; ‘ 3a ﬁgure of speech 4 atitleofabook 5 anappendix. . . ... . . . Loiiiiiiiiiiil L4
Zegend is— . ‘ . o , -
‘ ; 1a song 2 a motto 3 a tradition 4 a title 5 aneditorial................. oion 5
. Zyectwe refers to— ~ o o o o .
1verbs 2 nouns 3 adverbs 4 adjectives 5 case........ e 6
synopszs is— - . ‘ . . o ;
; 1 an outlme 2 aclimax 3 ageneralreview 4 an alliteration 5 a controversy. ...... 7
pralogue is similar toa— ; - o - , .
; 1 suﬁix 2 preﬁx 3 table of contents 4 bibliography 5 preface.. . ... .. a8
"nonymous means— . . . .
, 1 cn’ucal 2 fictitious 3 eloquent 4 of unknown authorship 5 singular...... ... . L9
mcmuscmpt isa— . o V : ' ' ,
, 1 magazme 2 manual 3 document 4 folio S pamphlet.......... .......... i 10

: v‘yrzcal means —

1 smtable to be sung 2 dra_matic 3 narrative 4 descriptive 5 poetical ... .. .| el 11
~rackets are — , , . . e -
1 italics 42,, initials 3 diagrams = 4 outlines 5 gunctuation marks...............i.. 12

n allegory isa—

1 ﬁguratlve story 2 couplet‘ 3 comedy 4 ballad 5 diary. .. .. ... . ... a3

’egree lsa quahty of — o ; , - ;
1 conjuncuons 2 adjectives 3 objects 4 infinitives 5 pronouns... Ceetiiici 14

9%

. 1 humor 9 song , 3 drama 4 qtielity of Sor:ow 5 melancholy. ... o . F 15
ontemporary means — , , ~ o . -

. 1 in contact 2 hvmg at the same time 3 complete = 4 emphasis 5 continual........16
ame is similar to— ~ - . o

_ ~ 1 humor 2 w1t 3 vice 4 buffoonery "5 irony.............,‘ ..... i L7
ollaqmal vefersto— . ' o L
BRI , 1 everyday talk 2 folklore »3 idioms 4: pastorals 3 dialects. ... .. ciiaiiiiid T8
o bzblwgmpky isa— - »r ;; -
> -1 history 2 personal record 3 hst of books 4 description o Sowriter....... L 19

lnejngmmlsa—— , ; - .

s 1 pithy saymg 2 maxim 3 jest 4 jingle . boprosody. ... ....... el e a20

, ; “

Do not turn t‘l'zz's, page until you are fold fo do so.

Number right, Part D.... .

No. Ricar: A+B+0+D1 ’ ’ iii[i}li l 2T [14]15]1 } l l 25.2_6_.2
 [Standard Score 95(98|101(103|106|108|111|113/116(110| 121|124 127 129/132|134|137}139 142 144|156 148 150/152 154 1561531160

\D

;NQ.‘RIGH’D.;A+B+C+D§29 ' 3413536373839 I l 7 [48 5] 52[5] 5
| Standard Score 1621164 166|168 169 ot 7 o 176|178 180|181 183|185 187 8|00/ 163|105 96| 971108 | 20020 25 2 20

N Rsr KT B OO 57|58 59 s e
|Standard Score ~ |2081210/2121213 215 217 218 m

S
22412251227122081231[233|235|

29212

T B, T U S s  b  n  Sb 51
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TEST 5 SENTENCE MEANIN G

1ONS. You are to read each sentence and answer it by ﬁllmg el the answer space under the nght answer. Study,kf 1
mples. Do not guess. _ ; -

A. Areall people dlshonest?






