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INTRODUCTION

THE PURPOSE

The purpose of this study was to construct and evalue
ate an inventory test in arithmetic to be used at the bew

ginning of the sixth grade,
JUSTIFICATION

There is a wide range in achievement in any classroom
and in any area., Therefore, in order that a teacher may
know, as early as possible, how to provide for the children
within the group, an inventory test in arithmetic is a
necessary teaching toole. According to the Alabama Course
of Study:

Teacher-made tests should be given during
the first few days of the school year and
other tests of increasing difficulity should
be given during the year, It is well bo
devote the arithmetic Reriod of several
days to administer 1te:

Brownell,a Wheat,3 and Wbodyu have expressed a similar

—1Aldbana Courge of Study, Grades 1 = 12, Bulletin Noe.
8, (Montgomery, Alabama, 19?&5 DPe L8008

2Willism A. Brownell, "The Evaluabion of Learning in
Arithmetic,!" Sixteenth Yearbook of the National Council of
Teachers of Mathematic3, (New York: Bureau of Publications,
Teachers College, Columbia University, 1941) pe 233

v

3Harry Ce Wheat, "The Psychology and Teaching of Arithe
metic," (Boston: D, G, Heabh and Company, 1937) De 529

hclifford.Wbody, "The Arithmetical Backgrounds of Young
Children,® Journal of Educational Research, (26: October

1931} ps 20T

Boston Universit
School of Bdugatl i
e Libpazy, - "4
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opinione-

In addition bo "indicabing individual strengths and
weaknesses,"l an invéntory test may serve as a guide in
the planniné and organizing of an enriched program for
ﬁhose'students who have achieved the requirements for that

grade,

lrouis Beattie, "Standardized Tests in Arithmetic,!

Educational Method, (l10: November 1939) pe. 177 -




CHAPTER ONE
REVIEW OF LITERATURE AND RESEARCH

Greene, Jorgensen, and Gerberich remarked:
Although standardized instruments for
measuring achievement of school children
have come into wide use, the examinabtlon
constructed by the teacher still remains
the most frequently used means_of measur-
ing the achievement of pupilsel

Nevertheless, it seemed worth while to the writer to
construct an inventory test to check arithmetic work pre-
sumably covered at this point in the studentts éareerm
Especially at the beginning of the school yeér, elementary
teachers are far too busy, it seems, to give adequate
thought and time to preparing such an instrument to get
their arithmetic program movinge.

Today schools are trying more than ever before to
prepare a generation which will be equipped with the bools
necessary to face the responsibilities that will be en~-
trusted to it when 1t has reached adulthood, Besides
promoting good spellers and readers, our schools have a
serious obligation to develop skilled mathemabticlansy le€es
boys and girls who can understand and manipulate numbers

intelligently and efficientlys, McSwain and Cooke have ree-

ported that "the expansion in technology, research, and

1Harry A. Greene, Albert N. Jorgensen, and J. Raymond
Gerberich, "Measurement and Evaluation in the Elementary
Bchool, " (New York: Longmans, Green and Company, 1953)

O De 161
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<:> business have greatly increased the value of mathematbtics
in our society."™ Dicky also commented upon the social
I value and significance of maﬁhamaticha It must be ac=-
cepted that mathematics as a btool is as iﬁportant as any
other material of the curriculum and that the basic facts
' and processes must be taught efficiently and sufficiently
in the elementary grades. As Wilson and others pointed outbj

Ninety percent of adult figuring is

contained in the four fundamental

processes. Moreover, since these

number facts are the basis for all
il calculations, they must be mastered

thoroughly before additional ine

struction is given.

If the modern school is expected to meet and conquer

such a challenge as this, it should be clearly stated what
is meant by instruetion, Anderson and others define in-

struction as "a process of guiding and directing the ex-

periences of children to the end that they learn.t T

1Eﬂridge P, McSwain and Ralph Je Cocke, "Understandi
and Teaching Arithmetic in the FElementary School T (New
York: Henry Holt and Company, 1958) De 317 -

Zthn We Dicky, "Readiness for Arithmetic," Elementary
School Journal, (April 1940) pe. 598

3¢uy M. Wilson, Mildred B. Stone, and Charles Ce

Dalrymple, "Teaching the New Arithmetic," (New York:
MeGraw-Hill Company, InCess 1939) De 303 .

il
uG‘ Lester Anderson, Gertrude Whipple, and Robert Gil-

christ, "The Psychology of Learning and Teaching Procedure, |
Forty-Ninth Yearbook of the National Society for the Study
<j> . of Bduecation, Part 1, (Chicago: Universibty of Chlcago Pressy

1950) pa 337
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will be agreed that to guide and direct children's ex-
periences properly and effectively is not an easy?r or simple
taske. However, it is not an impossible duby for those

” concerned with educatione. John L. Clark writes:

We must realize that learning is
thinkinge Successful thinking
offers the best assurance of ine-
dependence in meeting new situe
ations. Be particularly inter-
ested in the learnert!s growth in
maturity as well as in the correct-
ness of his answers. Be as much
“ concerned with hii thinking as
with his answers.

It must be admitted that the arithmetic program is
one of the areas in the school curriculum which definitely
can be used to help the students develop self=reliance and
confidence, Through education, especially through the
arithmetic work, youngsbters can learn how to cope with
sitvations which may confront them labter in life. Thus,
one of the aims of education will have been mas’cereé. As
Dicky pointed outb:

A more recent definition of middle=-
grade arithmetic is in Terms of
concepts to be learned, skills to
be mastered, and problem-solving
ability to be acquired, This defi-
nition seems more functionals The

focus of attention is primarily upon
the learner, This definition places

lion T. Clark, "The Intangibles of Arithmetic Learn-
ing," The Arithmetic Teacher, (March 1956) p. 58

e
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major emphasis upon the process,.
and somewhat less emphasis upon
the product learned, The teacher
must "see both sides of the coin,"
the products and the processes,.
Our culture demands competency as
well as intergst in the personality
of the pupil‘l

Sharing this point of view are Buswell and others:
Arithmetic is a series of related
meanings, principles, and generali-
zabtions., And to the degree that we
approach the teaching and testing
of arithmetic with that point of
view, to that same degree we raise
the subject from the level of a
series of arbitrary assoclations %o

the level of the higher mental
pProcessess,.

In view of the preceding statements, it must be con=
cluded that the schooll!s responsibilibty in regard to the
teaching of arithmetic is definitely challenging as well
as broad in scope, for as pointed out by Moser, "each child
must promote from one level to another with succéss, ease,
and proficiency.'3 In spite of the fact that the teachers

are btrying Wholeﬁeartedly to prepare skilled mathematiclansy

1 Form We Dicky, "Corments on Middle-Grade Arithmetic,"
The Arithmetic Teacher, (February 1958) p. 37 -

ZGilbert Te Buswell, Maurice L. Harbtung, and Vincent
J, Glennon, Editors, "Testing Meanings in Arithmetic,™
Conference on Arithmetic, (Chicago: University of Chicago
Press, 1949) pe 67

3Harold E, Moser, "Levels of Learning, Planning in

Depth," The Arithmetic Teacher, (December 1956) p. 222
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it seems, unfortunately, that there is yet much work in
sight; for, as reported by Grossnicklel in a study of 288
firms representing 15 different industries in New York
City, 55 percent of the firms complained that students do
not demonstrate sufficient basic training in arithmetice

Wheat reports:

It has been proved that more students
Tail in arithmetic than in any other
subject in the elementary curriculum..
Therefore, it is important that the
childrents arithmetic practices be
checked early., Fallures in arithmetic
are cumulative. BEach succeeding grade
witnesses a larger number of failures
than the grade preceding. The partial
failure of a pupil in the primary
grades usually turns out to be a com=
plete failure in the intermediate
gradese

Moreover, Brueckner contends:

Investigations of causes of pupil failure
and retardation in the elementary school
show that arithmebtic is a subject that is
extremely difficult for many students,
Above the second grade, inferior work in
arithmetic has caused more non-promotions
than any other subject in the curriculumes

-

lroster B, Grossnickle, "Dilemmas Confronbting the
Teacher of Arithmetic," The Arithmetic Teacher, (February

195)—‘-) De 1)-]-

zmeat, OE& Cito*’_ Poa 52}']'

3Leo Je Brueckner, "Diagnosis in Arithmetic," Thirty-
FPourth Yearbook of the National Society for the Study of
Ton, Ills, PUbLLiC Sohool PUDLishing

Education, (Blooni
Totnars - 493E) pe 259




@ H Of course, such reports led investigators to search
i for the reasons why students were failing and being re-
tained because of arithmetice. According to Fernald,

failures in arithmetic are due to "(1) inadequate number

" concepts, (2) insufficient skill in the fundamentals, and
(3) inability to solve problemse."l The writer also found
a similar report entitled "Reasons Why Arithmetic Is A
Disliked Subject” investige;ted by Brown. The reasons found
and reported were “(l) lack of understandii:g, (2) dissoci=-
ation of mathematics from 1life situations, (3) pages of
word problems, and (li) fear of making mistakes,"?
It was stated in the preceding reports that partial
and complete failures in arithmetic are caused by "lack of
@ understanding." In view of this information, inves{:igators
wanted to lmow what seemed particularly troublesome for the
studentss In a study conducted by Buswell and John, it
was found that "errors in the combinations headed the list

for each of the four operations,”> TUndoubtedly, such &

weakness is traceable to what Wiison, Stone, and Dalrymple

IGrace M, Fernald, "Remedlial Technigues in Basic
School Subjects," (New York: McGraw~Hill Book Company,

I9L3) pe 217 -

“ 2Fpancis Re Brown, "Arithmetic ~ Friend or Foe," The
Arithmetic Teacher, (February 1957) p. O -

Je11bert T, Buswell and Lenore L. John, "Diagnostic
Studies in Arithmetic," Supplementary Educational MNMonograph
@ Noe. 30, (Chicago: University of Chicago Press, 1926) De 136

__——;——___'-Wm
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T have obgserved,

One of the greatest weaknesses of
the work in arithmetic is the
failure constantly to follow up
on procgsses after they have been
t augh‘b » 1

Sharing a similar point of view are Clark and Eadse
On the other hand, Rappaport contends:

s»0s2dministrators, supervisors, and
| teachers should have a clear under-
standing of the basic meanings in
arithmetic, and that these should be
ﬂ clearly stated in courses of study,
curriculum guides, and outlines, that
teachers should motivate, stimulate,
and create a learning atmosphere in
which pupils discover for themselves
the meanings in arithmetic, that
children need much practice to do

H accurate work but this should come

AFTER meanings have been developed
and not before = in other words,
MBANINGFUL PRAGTICE instead of mean=-
ingless drill.

J Moreover, as revealed by Hamilbton:

We have long known that a basiec goal
in a good program in arithmetic is to
help children develop the ablility to
do quantitative thinking. Such a
program gives attention to meaning
and understanding and teaches arithmee
tic as a closely knit system of ideas,
principles, and processes. It gives

2

1Wilson, Stone, and Dalrymple, Ope cite, Ps 38l

O5LL) De 52

3pavid Rappaports "Understanding Meanings in Arithe
metic," The Arithmetic Teacher, (March 1958) pe 99

“ 2John R, Glark and Laura K, Eads, "Guiding Arithmetic
Learning,” (Yonkers~on-Hudson, New York, World Book Gompany,

F———— e e e e e e o T AR ey e ol A e e o o AN P e e oo e e
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close attention to the number system
and to relationships inherent in the
system., This by necessity, means a
continuous and systematically orﬁan-
ized course at all grade levelse

In view of what has been investigated and reported,
it socems apparent that "lack of understanding! is primarily
due to MEANINGLESS drills. To quote Wilson once again:

Mental discipline as an excuse for
mastery of tasks poorly understood
has been studied experimentally,

and found wanting, The child does
better thinking, concentrates better,
and develops better attitudes when Ee
seesuthe value of what he is doinge

A result that has also frequently emerged from mean-
ingless drills is stated by Van Engen.

Little is known about the damage that
has been done to the emotional sta-
bilibty of children because arithmetic
teaching has been mistakenly prew-
occupied with the rapjd attainment of
the ends of learnings:

How is masbtery going to be achieved? According to
Anderson and Gateé:
Atbaining mastery and efficiency is
essentially a matter of reducing the

probability of incorrect responses,
or, conversely, of increasing the

lJean F., Hamilton, "Remedial Arithmetic in the Regular
Classroom,” School Seience and Mathematics, (March 1956)
Pe 202 )

2Guy M, Wilson, "Toward Perfect Scores in Arithmetic
Fundamentals," The Arithmetic Teacher, (December 195l.) pe 18

3H. Van Engen, "Teaching the Mathematical Skills in
the Elementary School," Progressive Education, (October

——— e e —
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probability that in a given situation
where a given learned response should
be fortheoming that this learned_re-
sponse will be the one elicited,:

Risden maintains a similar opinion:
What is wrong with school arithmetiec,
is btoo little understanding, boeo little
use of the higher mental processes, too
much finding answers, not enough find-
ing "how much" and "how many," too much
repetition of someone elsets generali-
zatlon and not enough opportunity to
experlence, to abstract and to gener-
alize for oneself.

Because of the fact that many loopholes and weaknesses
were found in arithmetic programs, commitbtees were organ-
ized to find "ways and means™ which would improve the
beaching and learning processess The studles were numerous
and the findings were reported in periodicals and other
professional magazinese An approach suggested is one sube
mitted by Spear. The plan recommends the following steps:

(1) Let us build an extensive mathee
matical vocabulary at each grade level.
(2) Let us teach our students to esti~
mate measurement with a high degree of
accuracye

(3) Let us present something new eand
challenging in mathematics everydaye
(L) Let us teach our students to solve
problems with and without such mediums
as chalk and pencil.

lrester Anderson and Arthum I+ Gates, "The General
Nature of Learning,” Forty-Ninth Yearbook of the National
Society for the Study of Education, Part l, (Chicago: Uni-
versity of Chicago Press, 1950) pe 19

2@ladys Risden, Mihat is Wrong with School Arithmetic?f]
Mathematics Teacher, (October 1953) pe 410 . ]

11
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(5) Let us help our students to develop
their maximum degree of accuracy by
grading meticulously each lesson which
they prepare.l

The above plan 1s closely akin to what Hildreth maine
tains:

In schools where these psychological
learning principles are adhered to the
teaching of arithmetic, the results

are bearing fruit, OChildren are more
interested in the work, they can do
problem-solving earlier and with betbtter
results than ever before, they can use
" arithmetic with fuller understanding.

In spite of the faet that sound psycho;ogical princi-
ples are used in the teaching of arithmetic, the teacherts
attitude and interest in the subject highly determine Wh;t
learning will take place, for it is known that students

respond in conjunction to the teacherts point of views, As

stated by Rappaport:

The role of the teacher has become one

of motivating and stimulating the child

to discover the meanings in arithmetice

il Instead of requiring the child to follow

set patterns the teacher provides a

it learning situation in which the %hild
gains insight and understanding.

Many other sources consulted share a similar point of

—o— v ——— ———— trre vt

IMargaret Spear, "Five Ways to Improve Arithmetic Ine-
struction," The Arithmetic Teacher, (February 1956) pe 30

2
Gertrude Hildreth,. "Prineciples of Learning Applied to
Arithmetic," The Arithmetic Teacher, (October 1954) pe 5

3

Rappaport, OE. Cityzh Po 96

W

12
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view. Spencer and Brydegaard,l Wéaver,a Hildreth,3 and
Seegerh are in agreement with Rappaporttls opinione
Although teachers may maintain a>w£olesqme attitude
and interest for the improvement and teaching of the
arithmetic program, there is still the matter of the pu~
pilts abiliby to grasp the-concepbs to be considered. A4s

poiﬁted out by Grover:

The necessary adjustment is parbticu-
larly difficult in the teaching of
arithmetic, It is believed by some
psychologists that facllity with nu-
merical relationships is & special
abiliby and that satisfactory pro«
gress in mathematics is not only de=
pendent upon general intelligence
and previous preparation, but_upon
this SPBECIAL ABILITY as Wello5

Moreover, as reported by Hamilbton:

e —

1Peter L. Spencer and Marguerite Brydegaard, "Build-
o Mathematical Concepts in the Elementary School, ¥ (New
York: Henry Holt and Company, 1952) De 113 -

2
Je Frod Weaver, "Some Areas of Misunderstanding Aboutb
Meaning in Arithmetic," Elementary School Journal, (Sep-
tember 1950) pe 36 g

3Hi1dreth, OPeCiley Ps 2

hRaymond Seeger, "Teaching the Three Als in Elementary
Mathematics," The Arithmetic Teacher, (February 1957) pe 25

5 - -
Ge C. Grover, "The Rate of Pro%ress of Pupils in

Arithmetic in the Elementary School,” Mathematics Teacher,
(January 1951) pe T

S NI
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About 80% of the children in need of
remedial instruetion in our regular
classrooms are children of normal or
above normal intelligence, Many of
them are gifted children who are
working just at grade level Rut far
below their innate capacitye.

From the preceding remarks, it will be agreed thab

Wheat'!s conclusion is justifisble.

So much depends upon continuous travel
over the main road that the pupil must -
usually be taken back to the point of
original departure before he can be set
moving again in the right directione

Brownell maintains that a sound arithmetic program is
"primarily concerned with its contributions to inbtelligent
and succéessful living in social, economic, and cultural
situations."3 Junge points out that one of the problems
involved in this program is "recognition of individual

differeﬁces, which is not an easy matter,"h Hamiltbton

-

stabes:

A teacher who recognizes the fact that
puplls in her classroom need remedial
help should be COMPLIMENTED, because,
to help a child overcome a deficiency,

LHamilton, Ops_Cites Pe 198
2Wheg.t, ODas Cita‘z Do 521-]-

3W’illiam A, Brownell, "Meaning and Skill = Mainbtaining
the Balance,™" The Arithmetic Teacher, (October 1956) pe 13l

uCharlotte Junge, "The Gifted Ones - How Shall We Know
Them, " The Arithmetic Teacher, (October 1957) p. 1l

w—ssoar s o e s e ——— mﬁ e .
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it must firgt be recognized as a
deficiencye

In view of this fact, it seems that Esther Swenson's

-

comment concerning children cammot be overemphasized:

Children are different in their
present status and rates of
progress in learning arithmetic,
just as they are different in
height and weight and fingerw-
printse.

Buckingham states:

Meet the child where he ise. Don't
meet him where you think he ise -

Know where he is. Dont!t meet him

where he ought to be or where his

mother says he ise

Also stabted by Hildreth:

Where one repetition of a fact will
suffice Child 4, Child B will require
a dozen repetitions and sEill be

shaky on the fact or process. The
facts about learning individual differ-
ences invalidate all learning programs
that require the same performance
standards of all at stated inbtervalset

Hill mainbains that ™it is very difficult for students

to learn arithmetic as numbers have so many meanings =

lHamilton, ops cibes Pe 199

ZEsther Je. Swenson, "Rate of Progress in Learning
Arithmetic," Mathematics Teacher, (February 1955) pe 70

SBurdette R Buckingham, "When to Begin Teaching
Arithmetic," Childhood Education, (May 1935) pe 341

bsvaveth, Ope Cibe, Do L

I
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depending upon place value, "L Brueckner and Grossnickle?
report a similar conclusion, Grover sbtates:

The doctrine of individual differences
is now generally accepted by educators
and its implications are considered in
the development of instructional pro=
grams in most schoolse This doctrine
assumes that there is a wide variabion
in ability, needs and ihterests among
pupils; that these differences become
greater as pupils progress through the
grades, and that such differences In
ability and interests necessarily re=
sult in wide variations in achigvement
in the various school subjectse

It is accepted by educators that students are individe

P

uals, not only in personality but in ability to learn and

progress. So, according to Jackson, "the first step in
assisting the pupils is to diagnose tests to discover the
types of examples and compubational skills the c¢hild has
difficulty doing b
Weaver states:
Diagnosis is not an end in itself,.
Rather, it is a means to more effective

differentiated instructione. Only when
we have dlagnosed the difficulties and

Lane M, Hill, "Meaning in Avithmetic," The Arithmetic

Teacher, (November 1957) p. 22

2Leo Je Brueckner and Foster E, Grossnickle, "Making

Arvithmetic Meaningful,” (Philadelphia: The John C. Winston
Gompany, 1953) pe 453 .

3Grover, Ops. Cite, Pe 7

hEhmphrey Jackson, "Techniques for Drill in Arithmetic
Fundamentals," Mathemabics Teacher, (January 1956) pe. U7
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determined the needs of children,
quantitatively can we provide the
kind of instrucition designed to

remedy those difficulties and meet

those needs «l

Moreover, Buswell and John contend that:

ssscven though some time is required

for the process of diagnosis, a greater
amount of time can be saved in the
teaching process since the teacher does
not need to spend time in building up
good habits of work which the pupil ale
ready possesses and she can avoid waste
of time by focusing her teaching on the
specific habits which need to be t::]:lang;ed..‘2

To quote Weaver once again:

Diagnosis is far more than a matter of
showing the existence, if any, of quan=-
titative trouble or difficulty. More

importantly, it seeks to determine the
specific place and nature of the cause
or reason for, an observed é‘.ifficul’cy..3

Among other sources found to maintain a similar point

of view were Hamil’con,‘)‘" Morton,5 and Brorrmell..*6

1{1‘. Fred Weaver, "Pifferentiated Instruction in Arithe
metic: An Ovérview and A Promising Trend," Education, (Jane
uary 1954) pe 303

?Buswell and John, Ope Cite, Pe 132
31bid., pe 303

LlHamilton, ODe Cites Pa 205

5 Robert L. Morton, "Teaching Children Arithmebtic,"

(New York: Silver Burdett Company, 1953) De 530 -

6
© “William A, Brownell, "The Measurement of Understande
ing," Forty-Fifth Yearbook of the National Sociebty for the
Study of Education, Part 1, (Chicago: University of Chicago
Press, 19L6) De 110 .




Thus, by locating the difficulties in the classroom
and in the individuals, one of the best teaching aids has
been attained, This point of view is also shared by
Hickerson:

Betermining what childrents abilities,
knowledge, understandings, and abbie
tudes are at the beginning of the school
year should be just one part of the
total evaluation program. In guiding
children!s learning experiences at any
time during the year, the teacher should

know (1) where the children were, (2)
where {hey are, and (3) where they are

goinge

It seems that under those conditions "the many uses
of arithmetic will more easily fuse inbto the other school
subjects,” as expressed by Curtin.?

Theﬁ‘to accomplish one of the goals of the modern
school as revealed by Spitzer, that is, "to locate the
strengths and weaknesses of the pupils and to organize ine
struction so that all the aims of the arithmetic program
can be taught,"3 a tesbing program is undoubtedly indisge
pensable, A tésting program to locate the strengths and
weaknesses in the students at the beginning of the school

—15; Allen Hickerson, "Guiding Children's Arithmetbic

Experiences," (New York: Prentice, Hall InCe, 1952) pPe 1O

5 .
Jemes Curtin, "Avithmetic in the Total School Pros
gram," The Arithmetic Teacher, (December 1957) pe 235

3Herbert F, Spitzer, "The Teaching of Arithmetic,”
(Boston: Houghton Mifflin Company, 195L) pe. 352 -
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year is also advocated by Brueckner,l wrightstone,a and
ll the Alabama Course of Study;B

Brueckner and Grossnickle say that "an inventory test
reveals the wesk spots in the individuals, and those who
have similar weaknesses can be grouped for instructional
purposes,“u Morton writes that tests furnish valuable ine
formabion in that "(1) both the teacher and pupil know
what the pupil knows and can do, (2) the information may
result in significant changes in later teaching plans, and
(3) the data tells whether the pupil is weak or strong and

6 8

where weaknesses are.“5 Brownell, Buckingham,7 Burton,

lBrueckner, 0pe Cite, Pe 283

Il 2J. Wayne Wrightstone, "Evaluating Achievemenbt,"
Childhood Education, (February 19L48) ps 253 ;

-

15 ;Alabama Course of Study, Grades 1 .- 12, Ope Citsey
Pe 17

Leo Je Brueckner and Fosbter E, Grossnickle, "How To
Make Arithmetic-Meaningful,"” (Philadelphia: The John Ge
Winston Eampany, E§E7; D ﬁbZ

5Robert Le Morton, "Teaching Arithmetic in the Flemen-
bary School," (New Yorik: BTTver Burdett Company, 1939)

Pe }-l-97

6Browné11, "The Evaluation of Learning in Arithmetic,"
OE. Oittz Po 225

7Buckingham, OPe cito.z Do 31]1

8
William H, Burton, "The Guidance of ILearning Activie
ties," (Wew York: Appleton=Century~CrolftS, JINCss §§EE7

Pe 59
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Barr and othersl are in agreement that a sound evaluation
program is of ubtmost importance in directing and guiding
the students, The necessity for testing is therefore, the
basis for sound teaching. Standard tests are extremely
valuable, However, they do not always serve the purpose.
Hickerson maintains this point of view:

One of the major faults of standard

tests 1s that the children who take

them are confronted with compubtations

that both test-makers and teachers

know in advance are too difficult, no

child is expected to get every item

correct.,. Every ehild is expected to

get some answers wrong and not to be
able to do other computations at alle

2

The t?acher of the incoming sixth-graders, according
to Spitzer, "must know what arithmetic concepts and skills
the students have retained during the summer and what must
be reviewed prior to introducing the work for the year."3
According to Burton,h the modern school must attempt toq
have each child achieve up to the 1limits of his capacitys

An inventory test should help to achieve these aimss

 —

lA. S, Barr, Willlam H, Burton, and Leo J. Brueckner,
"Supervision; Democratic Leadership in the Improvement of
Learning, ' (New York: Appleton-Century-Crofts, inCe., L9L.7)
P. 513 '

2Hickerson, OPe_Citae, pPe 41
3S_pitzer, Ops Clbes pPe 367

uBurton, Ope cite, pe 588
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Brownell defines an inventory test as an "evaluation
most practicably undertaken (1) through test’in{:; programs
in textbooks and manuals, (2) through prepared tests con-
structed according to the local course of study, and (3)
through observations."l Greene, Jorgensen, and Gerberich
describe an invenbory test as "an instrument for use prior
to instruction, as an aid to the teacher in keying his in-
struction to the background lesrnings, and levels of gd=
vancement of his pupils,.“an A similar opinion is mainbtained
by Stokes:

The informal test made by the teacher
is bebtter, She builds a test based
on the materials she has taught. She
tests for evidence in the achievement
of oubcomes she had in mind, when she
designed % program of study for her
children,.

Thus, it is for these reasons that the writer under-
took the task of constructing and evaluating an inventory
test to be used at the beginning of the sixth grade. It
is intended to reveal the existing strengths and weaknesses

as well as to help all those devoted to teaching in better

planning and organizing an enriched sixth grade programe

lBrownell,- ODe Cibe, DPe 25
2Gn:'eene,. Jorgensen, and Gerberich, ops Cites Pe L7

30& Newbon Stokes, "Teaching the Meanings of Arithe
métic,”™ (New York: Applefton~Century-CrortSs iNCes L951)
Pe 2;0 .

~
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Suech an instrument seemed of ubtmost wvalue toward the im-

provement of education,
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CHAPTER TWO

PLAN OF STUDEY

The purpose of this study was to construct and evalue-
ate an inventory test in arithmetic teo be used at the béw-
ginning of the sixth grade.

In order to conduct this study it was necessary: (1)
o prepare a guide to evaluabe content materials, (2) to
analyze‘curriculum guides, textbooks, and workbooks for
content, (3) to prepare specific objectives to be met in
the test, (L) to construct the instrument, (5) to obtain
a population, and (6) to administer the instrument and
evaluate it statisticallye.

THE GUIDE

A brief guide was prepared to be used to evaluatbte the
curriculum guides, btextbooks, and workbooks for content
materials. Several outlines commerclally prepared were
selected, as such outlines closely follow the content pre=
sented in textbooks. This gulde was necessary in order to
avoid omitting any major phase of the problem, and to sim-
plify the evaluation process., A copy of the guide that was

constructed and used follows.




GUIDE

1, Number sysbem

a = Reading numbers
b = Writing numbers

¢ = Meaning and place value of numbers and zero

11, Whole numbers

8 = Addition
b -~ Subtraction
¢ = Multiplication

d = Division

111, Practions
a = Common

b = Decimal

1V Graph work

Vo Measurement

Vl, Roman numerals

V1l, Vocabulary and terms

V1ll, Problem solving
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ANALYSTIS OF PUBLISHED MATERIALS

Following the preparation of this gulde, an examination
and evaluation of curriculum guides, textbooks, and work-
books for content materials was undertaken,s It was necessa=
ry to know precisely the amount of material which had been
presented up to this point, for the instrument was belng
prepared to be used with children at the sixth grade level
in any community. Following is the list of curriculum
guides, textbooks, and workbooks examined in selecting the
material for the test content,

COURSES OF STUDY:

"Arithmetic Curriculum for Elementary Grades," Sanford
Public Schools, (Sanford, Maine, 19;%5 .

"Arithmetic for Grades Four - Six," Newbton Public Schools,
TNewton, Massachusetts, 1950)

"Arithmetic for Kindergarten = Grade Three," Newbton Public
Schools, (Newton, Massachusetts, 1950) - = -

UArithmetic Guide for Kindergarten - Grade Eight," Palo Alto
Unified School District, (Pato Alto, Galifornia, 1957)

"Course of Study, Grades One - Twelve;" Approved by the
State Board of Bducation, (Montgomery, Alabama, 195k)

"Curriculum Guide for-Arithmetic,” Springfield Public
Schools, (Springfield, MisSouri, 19

"Guide to Teaching Arithmetic, Kindergarten - Grade Seven u
Minneapolis Public Schools, (Minneapolis, Minnesota, 19

"New Intermediate Manual," Cincinnati Public Schools,
(Cincinnati, Ohio, 19577

"NGW’Prxmary Manual," Cincinnati Public Schools, (Cincinmati,
RIS, 1957)

-

®Peaching Guide, Kindergarten = Grade Nine," San Franciseo
Public Schools, (San Francisco, Gallfornla, 1951)

25
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TEXTBOOKS:

John R, Clark, Charlotte W, Junge{ and Harold E, Moser,
"Growth in Arithmetic, Book Five,” (New Yorks: World Book
Company, 1956) 310 De

. , et ale, "Growbth in Arithmetic, Book Four,"
(New York: World Book Company, 1956) 310 De

. s 65 ale, "Growth in Arithmetic, Book Three,™
(New York: World Book Company, 1956) 310 De. -

Thomas Js Burell, Adeline P, Hagaman, and James He Smith,
"Apithmetic For Today, Grade Five," (Columbus: Charles E.
NMerrill Books, 1953) 313 De

: s ot als, "Arithmetic For Today, Grade
Four, " (qolumbus: Charles R, Merrill Books, 1953) 313 pe

Robert L. Morton, Merle Gray, Elizszbeth Springstun, Willianm
Le Schaff, and Myron K. Rosskopf, "Making Sure of Arithme-
tic, ‘Book Five," (New York: Silver.Burdett Gompany, 1958)
§95 Pe

, ., et ale, "Making Sure of Arithmetic, Book
Four,” (New York: Silver‘Burdett Company, 1950) 390 pe

_rA s et ale, "Making Sure of Arithmetic, Book
Three," (New York: Silver Burdett Company, 1958) 396 Dpe
Jesse Osborn, Herbert F, Spltzer, and Adeline Riefling,
"Exploring Arithmetic, Book Five," (St, ILouis: Webster
PuEgishing Company, 1957) 348 Pe

s ot 2al., "Exploring Arithmetic, Book Four,"
(St, Louis: Webster Publishing Company, 1957) 340 p.

. s eb alsy MExploring Arithmetic, Book Three,"
(St, Louis: Webster Publishing Company, 19357 323 pe

David He Patton and William E, Young, "How Numbers Work,"
(Syracuse; Iroquois Publishing Company, 1957) 367 De

s et ale, "Learning to Use Numbers,"
{Syracuse: Iroquois Publishing Company, 1957) 306 Ds

L s et ale, "Meet the Nuwber Family,"
(Syracuse: Iroquols Publishing Company, 1957) 3%5 De
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Je We Studebaker, W, C. Findley, and F, B, Knight, "Number
Stories, Book One,'" (Chicago: Scott, Foresman and Company,
19 157 pe

s et ale, "Number Stories; Book Two
(Chicago: S Scott, Foresman and Company, 19ﬁ75 251 De -
Harry O, Wheat, Geraldine Kauggman, and Earl R. Douglas,

"Row=Peterson Arithmetic, Book Five," (Evenston: Row-Peter~
son and Company, 1957) 332 D

s 6t ale, "Row~Peterson Arithmetic, Book
Fburz"'(Evanéfbn- Roqueﬁerson and Company, 1957) 316 pe

s, et ale, "Row-Peterson Arithmetic, Book
One, " (Evanston: Row-Peterson amd Company, 1957) 210 pe

, et ale, "Row=Peterson Arithmetic, Book
Two, " (Evanston: Row-~Peterson and Company, 1957) 270 De

WORKBOOKS ¢

-

C, Newbon Stokes, Belle Adams{ and Esther R, Unkel, "Arithe-
metic in World, Book Five,"! (Boston: Allyn and Bacon,
Incey, 1950 20 Pe

s b ale, "Arithmetic in My World, Book
Fbur " (Boston: Allyn and Bacon, Inc., 1950) 120 p.

s 6t ale, "Arithmetic in World, Book
One. ' (Boston: Allyn and Bacong; IncCe, 195%; 06 De

5 et ale., "Arithmetic in y% World, Book
Three, " (Boston: Allyn and Bacon, InCe., 1958) 128 De

s et als, "Arithmebic in My World, Book
qu," (Boston: Allyn and Bacon, Incs, 1l950) 96 D

27




texthooks,

is postponed until the fourth in another., Following, in
outline form, is the list of facts and processes which were

found to be common in all guides and so were included in

the test,.

A careful and thorough survey of curriculum guides,
by all students was then underbtaken. Marked differences,

especially in the curriculum, guides, were observed. Some

material presented in the third grade in one school district

1. Number system

ESTABLISHING THE ATMS

and workbooks to determine wﬁat material covered

8 o

i b - Writing numbers up to a million, including the
use of zero

11+ Whole nnmbers

Reading and interpreting numbers up to a million

il a =

bn

o]
g

[ T
1

>
e

!l

Addition

The addition facts

Addition involving bridging and carrying
Adding six addends of three figures
Adding five addends of four Ligures
Adding four addends of five figures

Use of dollars and cents

Terms: addends, sum

Addition computation in problem solving

28
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Subtraction

8 - The subbtraction facts
b - Subtracting four, five, and six place numbers
with and without zeros

Subtracting in which borrowing and regrouping

o]
1

are required
d - Use of dollars énd cents
e - Terms: difference or remainder, minuend
f - Subtraction ecomputation in problem solving

Multiplication

a, -~ The multiplication facts

b = Multiplying three and four number multiplicands
by a three figure multiplier

¢ - Use of zerc in both multiplicand and multiplier

d - Use of dollars and cents

e = Terms: multiplicand, multiplier, product

£

Divisgion

Multiplicatbion computation in problem solving

a = The division facts

b = Dividing four and five number dividends by a twe
figure divisor

¢ - Use of the apparent and non-apparent methods

d = Zero in the quotient

e - Three place quotient

f = Remainder in the answer

29
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i - Division computation in problem solving

1ll.

g - Use of dollars and cents

h = Terms: dividend, divisor, quotiend

Cormon fractlions

a8 = PFractional part of a group

b Comparing fraections

¢ = Recognizing part of a group

d -~ Terms: numerabor, denominator, proper fraction,
improper fraction, mixed nmx\qber‘, common fraction,.
terms of a fraction, lowest terms

e - Computation of fraction in problem solving

Addition

a = Adding like and unlike and unrelated fractions
and mixed numbers

b = Sums which are in lowest bterms

¢ = Sums which are equal to a whole number

d = Sums which are improper and must be changed to
a2 mixed number and lowest terms

Subtraction

a = Subbracting like and unlike and unrelated
fractions and mixed numbers

b = Subtracting a mixed number from a whole number

¢ - Differences which are improper and must be
changed to a mixed number

d = Differences which are not in lowest terms

30
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Decimal fractions

a - Adding and subtracting tenths and hundredths and
ags part of a mixed decimal

Problem solving

a = One, two, and three step problems L,

b - Everyday situabtions involving addition, subtrace
tion, multiplication, division, averages, btime,
weights, measures, and common fractions

Graphs

a = Reading and interpreting a line and a bar graph

b = Using a table to determine averages it

Measurement

Linean

a = Inch
b = Foot

¢ ~ Yard

d - Mile

€ = Perimeter
I - Area
Ligquid

a = Pint

b - Quart
¢ = Gallon
Dry

a = Dozen




 —

b = Peck

¢ - Pound
d - Ton
Iime

a = Second
b - Minute
¢ - Hour

& = Day

€ = Year

I «~ Century

V1lll, Other terms: square, rectangle, btriangle, and square
‘ measure

GCONSTRUCTION OF TEST

The test items were constructed on the basis of the
findings of the analysis just describede The plan was to
develop an instrument which would reveal strengths and weak-
nesses and which could be easily administered and quickly
corrected, In order to simplify the correcting, as many
items as possible were set up objectively and all items had
only one possible answer.

Before selecting the items included in the instrument,
an initial test in the form of a power test was prepared.
This test included all the concepts which had been intro=
duced up to grade six, For example, the test had in the

addition of whole numbers items of two addends; one in

32
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which there was no bridging and another item involving
bridging. There were also items of two, three, four, five,
and six addends of two figures. This pr9cedure was carriéd
in all phases being checked., There Were, in all, 487 items
in the initial tests. Therefore, in order to shorbten the
test, the writer did not include items covering each fact
and'grocess separately but items ineluding several concepts;
€eZey adding by bridging and carrying, subtracting fractions
not changed to a mixed number or lowest terms. In this way,
it was possible to have only 289 ibems in the test. This
was considered a fair number to arrive at the purpose for
which the instrument was being constructed, Roman numerals
were excluded enbirely as they seem to have very little
social significance at the present time, IFurthermore, each
test section is set up in the forms of a power test; l.cs,
each item is of increasing difficultys Thus, it was felt
that the teache? could more accurately gauge the ability
of the students,

DESCRIPTION OF TEST

Section A:

The first 180 items refer to the basic facts in addi-
tien, sﬁbtraction, multiplication, and division., It was
felt that an inventory test given at the beginning of the
school year should determine how well the facts are known.

It is useless to present any further material unless the
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facts have been relatively well mastered, Many writers in
the field of arithmebtic believe that a large percentage of
failures in intermediate arithmetic are due to imsufficient
mastery of the basic facts.

Section B:

This part was divided into three categories: (1) Vo=
cabulary, (2) Fundamental Knowledge; and (3) Bar Graphs,

Items 181-20l, Vocabulary, were set up mabching terms
with definitions or stabements, The voecabulary work was
subdivided into three areas, the first are terms used in
reference to whole number processes, next are terms used
in the work of common fractions, and the last terms are
in relation to measurement., Extra ltems in the matching
questions eliminated all possibility of guessinge.

Four questions, items 205-208, checked fundamental
knowledge, the first two dealing with the understanding and
interpretation of the number system, the last two requiring
reading and writing of whole numbers to a million.

The last part of Section B includes questions requiring
the reading and interpretation of bar graphs. The graphs
compare favorably with those found in a regular’ariﬁhmetia.
textbook, Item 211, "On Wednesday Sam did how many examples
incorrectly?" was not meant to be a tricky question nor to
be a check on reading power, It was prepared to determine

how observant students taking the test were, for the answer




— s st — —
o o—— ——— ——e—— ———

requires simply the addition of blank squarese

Section O3

-

This section has bwenty-five items, the first twenby
of which deal with material on time, weight, and measure
and demand a "Yes" or "No" answer, .

The second part involves finding the average of five
different subject areas, from information tabulated in the
form of a tables

Section D:

The line graph, a temperature record, was constructed
to resemble those ordinarily found in a texbtbook, Three
questions seemed sufficient to cover knowledge of this type.

The second part of this section has twelv? examples,
three for each of the four processes, addition, subtraction,
multiplication, and division, Two of the subtraction exame
ples contain zeros in the minuend only; the third has zeros
in both minuend and suvbtrzhande The first of the mulbtipli-
cation éxamples has a zero in the multiplicand only, but
the second has zeros in both the multiplicand and the multi-
plier, The third example involves the use of dollars and
cents, All the division examples have a two figure divisor,
and all require a three figure quotient. There were no
three figure divisor example included, as this skill is or=-
dinarily not introduced before grade six.

It will be noted that the twelve examples concerning
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the four fundamental processes were consbructed to check
the maximum computational skill of beginning sixth graders,
It’was felt that if those items could be completed correct-
ly, 1little review work would be neededs Then, too, the
teacher could more easily divide the group for instructione

al purposes.

Section H:.

The items in this section refer to work in the area of
common and decimal fractions, The first five items are conw
cerned with basic understandings of common fractions. It is
believed that any student interpreting item 259 correctly
must have a sound conception of common fractionse.

The six éddition and subtraction examples are either
like, unlike, and unrelated, There were no items set up
separately to be reduced (changed) to lowest terms, nor were
there any improper fractions to be changed to a whole or
mixed number, It was felt thabt these skills could be
checked just as well in either the addition or the subtrace
tion exampless Therefore, as in the examples related to the
four Ffundamental processes, the items in this section were
constructed to be a check on several concepts.

The work in the area of decimal fractions is glso a
check on what has presumab;y been learned by the students
up to this pointes However, as the bulk of decimal fraction

work is presented in the sixth grade only, it was felt that
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a gimple review was all that was needed at this time,

Section F':

The last part of the instrument is a check to find out
how well bthe students can solve twelve common problemse
These were constructed to mgke use of the four fundamental
processes, common fractions, time, and measurement and to
include one, two, and three step solutionse. As problem
solving frequently presents a challenge to most students,
it was felt that more emphasis s@ould be placed on the one
step procedure. For that reason, seven one-step problems
were included., In this way a teacher is in a better posi-

tion to evaluate the ability of the group. The complete
test followse

37
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INVENTORY TEST

Section A
Addition:‘

7 15
5

1le

7 12. 6 13.
2
6 19.

1.

L

|

10,

Qe

o]

18..

5
2

17,

Subtractions:

O
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Multiplications
91 7

———caay

1l 10

[ e
o

Division:

136e 4.7 28
140, 87 72 141,
e 3712
148, 3718
152, 276
1%, 278"
160, 37 27
16he 7763
168, 9 T8I
172, 2718
176 5 T35
180, 175

e

16,
150.
15l.
158,
1624
166,

3721
37T 2k

174
178,

170¢ 4

102, 1 103

L7186
173

926 6 93, 3 9lte 1 95. 5 96. 6 97. 8
" 9 6 L 5 b 9

139
1);3.
147,
151,
1554
159
163.
167.
171e
175,
179

Tnta—

179
7719

3715
6 742
6 T3
2716
2 T
L. 720
379
TT56
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Note:
completes the meaning of the statement in Coltummn A, There

Section B

H Vocgbulary:
i

Mateh the number of the statement in Column B that

are statements in Column B that you will not need GO USe.

181,

182,

1834 ___

184,
185,
186.

187+ ___
188.

189.

190.

191,

192

193,

9. ___

Column A

Answer to an addition example

. Answer to a subtraction example
Numbers being added together

. fnswer to a multiplication example
— Number being divided

Top number in a multiplication
example

Answer to a division example

Top number in a subtraction example

'Y X
Number below the line in a fraction
Top number in a fraction
A fraction which cannot be divided
evenly by any number except one,
is said to be

A fraction whose numerator is
larger than its denominator

Praction such as 2 1/2

Numerabtor and denominator of a
fraction are known as

Golum B

1 =
2“

T =
8t=
9 =

dividend
addends
minuend
sum

multiplie-
cand

difference
or remaine
der
multiplier
divisor

product

10 = gquotient

1 =

improper
fraction

like
fractions

- Common

denominator

decimal
fraction

- denominator

proper
fraction
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195, A fraction such as 3/5

196. Before adding or subtracting un-
like fractions you must change
botlkt denominators to

\LE X J

197, Number to the right of the decimal
point expresses

198. "Has four equal sides

1994 Distance around a rectangle

200, Surface of a square or rectangle
is measured in ,

201. Has fthree sides

202, Second number to the right of the
decimal point expresses

203« Its length is longer than its
width

20lLe . Another name for the "surface' of

a square or rectangle

L X 2

Fundamental EKnowledge:

Notes If the stabtement is true write "Yes'; if it is false

write "No" for each of the following:

205, Twenty-sixz means 2 ones and 6 tense

7T - mixed
nuwbers

8 - numerator

9 ~ lowest
terms

10 = terms of
a fraction

11l - whole
numb er
1 = gquare

2 = rectangle

3 -~ tenths
I, = area

5 - triangle

6 = perimeter

7T - square
measure

8 -~ hundredths

9 - proper
fraction

10 =~ whole
number

2064 Five thousand, four hundred, sevenbty four

means 5 thousands, L7 tens and li onese
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Write the following groups of words using numbers:

207+ Two thousand, six hundred thirty three,

208, One million, nine hundred £ifty thousand,

six hundred seventy fiveas

coe
Bar Graph
o 1 2 3 4 5 6 7 8 9 10

Monday -] =] =1=1]= -
Tuesday- == : : = - ] = | =
Wednesday : : : 1 — 1
Thursday =T = fom | o= [ = | =
Friday : = : o = : —

Sam made a bar graph to show how Wwell he did in arith=

metic each day for the week of November 5 = 9 TWrite the

answers in the blanks.,,

209« On Monday Sam had how many examples right?

210, How many examples did he have correct on

~ Thursday?

211l Onn Wednesday Sam did how many examples in-

~ correctly?

212, How many examples did he do incorrectly on

Monday?

213e On what day did Sam do his best work?

21l On what day his poorest work?

L2 K J

i




Section C

Time, Weights, Measures:

Note: If the sbatement is true write "Yes"; if it is false
write "No! for each of the followings :

215'.‘ A quart is equal to two cupses

216, A pint is half a quart.

217e . .. A foot has twelve inches,

218+ _____ A gallon is larger than a gquarte
219, _____ Twelve months make a years

220s _______ Forty minutes make an hour.

221, Sixby seconds make a minute.

222 A nickel has half the value of a dimee.
223 . A half gallon is equal to two quaritse

221 _ There-are eight pints in a gallon,

225, Eighteen inches are equal to half a yard.

|

226. A peck has four quarts,
227« . There are nine dimes in g dollar,

228 . Six articles make a dozen.

229 —_— There are Tifty years in a cenbturye.
230e _____ There are 5,280 feet in a mile.
231e ______ Twenby three hours make a‘day.

232+ ______ Two thousand pounds make a ton.
233s _______ Thirty three inches make a yards

23l

There are fifteen ounces in a pound.

LA X ]
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Mnding Averages:

The following chart shows all the scores that Peter

received in school for the week of October l. = 8. Find

Peterts average score for each subject,s UWrite your answers

in the last columne

Wed, Thurse Fri. Ave,

) ‘ Mon.e Tuese
235, Arithe 90 85 75 100 95
236, Spells | 75 80 90 100 | 95
237+ Lenge 8o | 85 95 75 | 90
238, Hisbe 88 76 6l | 97 90
239 Geoge 93 89 95 90 98
Section b
Iine Graph

1000 |
95° | 1
oo | s RN
TN
80° | | N
we | | 4 \*\
702 ”

8 9 10 11 12 1 2 3 L4 5 6 7T 8

AN, P.M.

Before the close of school last spring, Frank had

studied line graphs and their impdrtance. The weather man

predicted that August 15th. would be a fine day for an

e ———
——r————




vt ot T I ., e e — —

e e et o i it ———— T

outing. The above graph shows the thermometer readings for
that daye.
20, What was the btemperature at 9 A.M,?
2l. By 2 P.M. the temperature had gone ﬁp t0?
2h2,. égéghat hours during the day was the temperature at
AN,
cos —__P.M.

Fundamentals:

Note: Before returning your paper to your teacher, be sure

That you have written the necessary commas, dollar signs,

and decimal points,

Addition
23, 37hé 2hhe 113 245, $376.16
A Y AARK:
71,03 7ib %9%8:72
78 351 D
L3z
Subtraction
26, 1000 2i7. $200,00 8. $U500,00
1367 81259 e %70'(.28
Multiplication
29, LoO1 250. 5004 251. $27.43
2113 1100 ___hos
Divi§ion

252. 45 T 1I53%0 253, 25 ) $132.75 25l4e 17 ) $52.03

[




Section B

PFractions:

255, Gircle the fraction which shows the larger part:

256, Circle the fraction which shows the smaller part:

5 or 5

257, Circle 1 of the opposite box:
57 -5~ pposi

are shaded, 1

258, The opposite box is divided into six parbs; H

- -~

-~ -

259, Shade -g- of the opposite box:

Note: Be sure that all improper fractions have been changed
to whole or mixed numbers and that all fractions have been
reduced to lowest termse.

Addition
260, 2 261l. 7 262, 7
7 Iz 6 15
- : 345
12 10
b L5
263, 1 26le I 265, . 8
1 : *3
== ] 1 7

1 1
-5 -

L6
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Subtraction
266, _g__ 267 33 __%_ 268, oy "%‘6
2 9
-+ 2 5~ A
] [ 3 2 *® |
269 _g_ 270 25 71 19 _%___
1 -
53 5 ks ol
Decimal F?gctions
Addition Subtraction
2720 ,05 273. 50901 27].].& 1976% 275ro' 12306%
. 11,8 105, . 978
of 19,82
oL 37.68

Find the fraci;ional pa}rt of “the. fqllowing:
276, of 240 277 2 of 655
~ +

ree

Section F

Problem Solvipg:.

Note: Read each problem carefully. Do the work and then
write your answer in the answer column. Dontt forget to
put the necessary dollar signs and decimal points, feet and
vards. Fractions must be reduced to lowest terms,

278, Betty made 36 cookies for the Scout Christ- 278
mas partye. If each guest is to receive .
four cookies, how many people will there be
at the party?

279+ We know that Columbus discovered America in 279
1h92,. How many years ago did that btake
place?
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- 280.

281¢

282,

2834

28l,..

285..

286.s

2876

288

289+

John worked 3 hours a day for 9 dayse How ' 280
much did he earn if he received $.50 an
hour? *
Dick had a piece of board which was L7 281
inches longs. He cut off a piece three feetb
longe. How many inches were left?

Joe bought twelve 15¢ post cards., How much 282
change did he receive from a $5.00 bill?

Frank spent L. hours at the circuse Whab
part of a day of 2l hours did he spend
there?

283

It is li/5 of a mile from Dont'!s house to the'
store and 1/3 of a mile farther from the
store to school. How far-is it from Donts
house to school?

281,

What was the cost of 3/l pound of candy that
sold at 80¢ a pound? A

285

Mre Brookts train was due at 9:50, but it 286

was one hour and twenty minutes late, AL
what time did it arrive?

Connie wants to put a fence around her LH 287
Club. garden. She found that it was 10 feel

long and 8 feet wide. How many yards of wire
does she need to fence in her garden?

The Clarks want to buy a new carpet for the 288
living room. Cindy told her friends that

the room was 15 feet long and 10 feet wides.

How many square feet of carpeting do the

Clarks need to cover thelr living room?

"Grampa" Jones helped Mike make candles. . 289
They spent 23¢ for wax and 17¢ for cord, If
they made 12 candles and sold them at 104
each, how much did they make on candle make

ing?

L& N 4
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BACKGROUND OF TESTING

Community X, a cibty in the cenbtral section of Connecti-
cub, has a population of approximately 25,000 citizens. The
test consisting of 289 items was administered to, 258 stu-
dents in eleven classrooms represenbting diversified economic
backgrounds and heterogeneous groups. The intelligence
scores used were taken from the school records and were
based upon the 0tis Quick-Scoring Beta test, For:lln Ime The
range of intelligence quotients were from 141 toll 70, with a
mean of 102.L.. The chronological ages ranged from 1l years,
3 months to 10 years, 6 months, with a mean of ll years, 6
months.

PROGRAM OF TESTING

) I A preliminary trial of the test was made with a small
group of students during the summer months to give some
idea as to the approximate amount of time that would be
needed to administer it and to check on completeness of
directions. It was found that an hour and fif’ceén minutes
was suffieient for a child of average abilitye.

i During the week of September 15, 1958, the 1|‘;est was
administered by the classroom teachers in six sittings to
258 students in Communibty X and the entire test consisting
of 289 itemse The bests were retuyned to the writer who
corrected and analysed them, The pesults of the analysis

are presented in the next chapter,

"
- f
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The enclosed letter was sent|to each teacher who ad=
ministered the testse. Although the teachers had received
verbal explanations aboubt the purpose of the test, it was
deemed advisable to forward a letter giving further infore

matiqn and directions to aid in administering the test prop-

erlye

50
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September, 1958
Dear Friend, g “,

This inventory test for grade six was developed follow-
ing a careful analysis of texts and courses of studye. It
includes material in all bthe basic skills up to grade gixe.

It is planned to aid teachers in arranging an arithme
tic program based on the needs of the pupilse

The test may be administered in several sittings and
can be éasily completed within one week, as the »approx%ma‘be
working time is sevenbty-five minutes, TUse your judgment in
the amount presented per sitting. However, pages 2 and 3
should be given at the same sittinge. l

Will you please return these tests to your usupervisor
along with a list of the I.Q. scores based upon the most
recent test administered in your school system.

Will you also make sure that each student has properly
completed the information on page le ,

Later in the fall I will send you an individual check
list and a class analysis by way of a report.

Any comment concerning this series of tests: is going
to be deeply appreciated, In closing, I take This oppor=
tunity to thank you most sincerely for your generous co=
operation,

Yours truly,

Harvey Ae Savoie

o1

@ .
L—W—z%—m—m——MW——-m=——————

[ Boston Universisp
Bchool of Educatbjigm
. Dibrary
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ADMINISTRATING AND SCORING

i
f

Administrabifpg: , !

In order not to take too much time from the regular
arithmetic period, this inventory test may be given in six
short sittings. The only information to be comgleted by
each student is writing his/her names The direétions are
clearly and p}ainly written for each section, aﬂd a note of
caubion is g%ven to reduce the possibility of unneceésary‘
errofs; e8ey Writing the dollar signs and deciqal points,
reducing to lowest bterms, etes v

Thls inventory test is not a timed instrument. Those
giving the test may lengthen the time element at their dise
cretion, However, the following procedure ig suggested by

the writer for better resultse

lst. Sitting - Page 1 (approximately) 7 mine

2nde Sitting - Pages 2 & 3 " 15 min,

3rd, Sitting - Page L w 8 miﬁ.

Iith, Sitting - Page 5 . 15 mine

Sth, Sitbing - Page 6 u 15 min,

6ﬁh= Sitting - Page 7 it 15 mine
Scoring: ' )

As this is an objectlve test, there is only‘one POSSie
ble answer, the one indicated on the answer sheets Each
|
correct item recéives one point, the highest possible score

being 289,
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A check list was designed by the writer to help those
using this test to keep individual records for labter referw
ence, This should eliminate the keeping of a stack of
papers. l

A lithograph copy of the test and check 1list used is

to be found on the back cover.
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CHAPTER THREE

ANATLYSIS OF DATA

The purpose of this sbudy was to constructland evalus
ate an inventory test in arithmetic to be used at the be-
ginning of the sixth grade,

After giving and correcting the test papers, in order
to determine whether the test had measured accurabtely what
it was intended to measure, it was necessary to find: (1)
means and standard deviation, (2) the split-half' reliability
coefficient, and (3) to compare the means of high and low
scores for each items

Table One shows the distribubtion of scores on the

total tests

TABLE ONE
DISTRIBUTION OBgécans
Tntergral Limibs = Cels Frequency - fa
280 - 28l L
275 = 279 13
270 - 27k 9
265 = 269 21
260 - 26l 22
255 - 259 2%
250 - 25l 29
245 - 249 2l

240 - 24y 27 ,
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Intergral TAmits = Cels FPequUency = Ta
235 = 239 27
230 = 234 20
225 = 229
220 - 224
215 - 219
210 - 214
205 - 209
200 - 20l
195 - 199
,I 190 - 194
185 - 189
180 - 18l
® 175 = 179
170 - 17l
165 = 169
160 - 16l
155 = 159
150 - 15l
145 -~ 149
10 - 1l
135 - 139
The scores ranged from 281 to 139, with a mean of 245.5

]
o~
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and a standard deviation of 22,25,
Table Two shows the number and the corresponding pere

@ cent of correct responses for all items in the test.

—— ey




TABLE TWO

NUMBER AND CORRESPONDING PERCENTAGE OF CORRECT RESPONSES

o TN e BINES NUEE * A TR ¥ 5 RRY ~ i UCRR |\ T =

N o e~ o o
NRBEREEREREERES

ITEM

NUMBER OF STUDENTS

255
257
256
258
258
258
256
256
255
256
255
25
257
255
256
255
257
256
256
255
255
258

PERCENTAGE

9883
99461
99.22
- 100,00
100.00
100990
99.22
99e22
98.83
99.22
98,83
100,00
99.61
98483
99.22
98.83
i 99.61
99.22
99.22
984,83
98,83
100,00

!
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ITEM
23

25
26
27
28
29
30
31
32
33
3l
35
36
37
38
39
4o

L2
L3

L5
16

NUMBER OF STUDENTS

258
25l
257
256
258
258
258
257
255
255
256
257
256
257
256
256
255
256
256
256
256
256
255
249

PERCENTAGE

100600
981y
9961
99¢22

100400

100400

- 100400
99.61
98.83
98,83
99.22
99461
99.22
99,61
99422
99¢22
98.83
99422
99.22

9922
9Ge22

. 99.22
98.83
96,51
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L7
148
L9
50
51
52
53
5l
55
56
57
58
59
60
61
62
63
6ly
65
66

68
69
70

NUMBER OF STUDENTS

N

PERCENTAGE

25l
257
256
255
257
251
257
257
257
257
256
256
255
256
256
255
252
25l
250,
253
255
257
256
255

984k
99.61
99.22
98.83
99061
97428
99461
99461
99461
99461
99622
L 99.22
98.83
99.22
99.22
98.83
97467
- 98.4l
98elily
98,06
98483
99.61
99.22
98.83




59
ITEM NUMBER OF STUDENTS PERCENTAGE
71 255 ; 98.83
72 256 99422
73 257 99.61
Ty 251, . 98.hh
75 256 . 99.22
76 25l 98l
77 257 99.61
T8 257 ¢ 99461
79 257 " 99.61
80 255 © 98.83
81 256 9922
82 257 99,61
83 255 98.83
8l 256 | 99.22
85 255 98.83
86 257 i 9961
87 250 . 98l
88 256 99422
89 ‘ 257 99461
90 257 99.61
91 250 96,89
92 216 . 95.3L
93 256 99,22
94 256 99+22




>

95

9%

97

98

99
100
101
102
103
10l
105
106
107
108
109
110
111
112
113
11l
115
116
117
118

NUMBER OF STUDENTS

252
253
253
251
25l
251
252
253
251
25
252
255
255
219
25l
257
256
2y
255
252
252
253
245
251

PERCENTAGE

97467
98406
98,06
9728
98.eLk
9728
97+67
98,06
9728
9810
97.67
98.83
98483
96451
981t
99.61
9922
57
98483
97467
97.67
98,06
9L..96
97.28
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ITEM
119
120
121
122
123
12L
125
126
127
128
129
130
131
132
133
13l
135
136
137
138
139
140
APk
12

NUMBER OF STUDENTS

256
251
251
25l
237
250
250
219
251
26
251
2lh
253
255
25l
256
249
27
22
255
251
2L7
2Ly
249

. .PERCENTAGE

99422
97.28
97.28
984l
91,86
96,89
96.89
96.51
9728
953l
97.28
9l1e57
98,06
98.83
9841
99.22
96451
95.73
93679
98.83
97428
95473
9L.e57
96,51




ITEM

1l
145
16
17
148
149
150
151
152
153
15l
155
156
157
158
159
160
161
162
163
16l
165
166

NUMBER OF STUDENTS

2h2
250
250
22
21,8
2l
251
250
2L16
252
23l
239
2L3
24,8
2148
234
2ly7
21,8
246
2l
27
216
239
23L

'PERCENTAGE
93479
96.89
96.89
9379
96.12
Le57
97428
96..89
953l
97.67

;90469
924,63
91618
96412

96412
90,69
95473
96412
953l
957
95673
" 95e3L
92,63
90469

I
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1TEY NUMBER OF STUDENTS PERCENTAGE

167 29 96451
168 251  97.28
169 252 9767
170 253 98,06
171 21;8 © 96,12
172 21,8 96412
173 216 9543l
17l 27 95.73
175 252 97+67
176 2L6 9563l
177 2hs .96
178 251 97.28
179 239 92463
180 250 96489
181 237 91.86
182 2 5503
183 215 83433
181, 105 . 10469
185 118 4573
186 130 ' 50.38
187 137 53410
188 1.0l 1,031
189 154 59468
190 16l 63656

— —




| ITEM NUMBER OF STUDENTS 'PERCENTAGE
191 6ly ~ 24.80
192 150 58.1.3
193 153 ' 5930
19l 130 50438
195 102 . 39.53
196 66 25.58
197 101 39.1l
198 227 | 87,98
199 115 e 57
200 115 L. 57
201 193 7h.e80
202 89 " 3leki9
r 203 L7 56,97
20l 88 ~ 3L.10
205 20 C 79406
206 139 53¢87
| 207 . 203 78468
208 160 62401
209 232 .+ 89.92
210 182 703k
211 156 " 606
212 210 81.39
213 207 ' 80.23
., 21 207 . 80.23
r==========f====================================================$===========
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215
216
217
218
219
220
221
222
223
22l
225
226
227
228
229
230
231
232
233
23l
235
236
237
238

NUMBER OF STUDENTS

229
203
253
218
253
255
25k
252
206
18l
20).
149
257
2L 7
21
210
- 257
230
253
236
163
165
161
151

‘PERCENTAGE

65

i

88475
78468
98.06
96,12
98.06
98483
9841y
97467
798l
71s31
79406
57.75
9961
97.73
93.41
81439
99.61
89111
98,06
9L.Li7
6317
63495
62,10
58412




239
240

aL2
243
auh
245
2L6
2L7
28
2l9
250
251
252
253
25l
255
256
257
258
259
260
261
262

" NUMBER OF STUDENTS

7
245
237
112
196
206
188
217
209
181
196
175

ol
19l
7
122
199
206
27
15L
111
238
216
121

' PERCENTAGE
|

56697
696
91.86
L3.41
7596
79811
72,86
8L.+10
81,00
70415
75096
67+82
366143
7519
56697
117428
T7+13
798l
95473
59.68
113,02
92438
83.72
116489
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@) ITEM NUMEER OF STUDENTS PERCENTACE
263 ‘ 183 70493
26l 115 e 57
265 77 2948l
L 266 175 T 67.82
267 105 110.69
268 111 L3403
269 130 i 5038
270 108 . 11,86
271 58 22,18
272 101 3941l
273 148 57.36
27L 16 ; 56458
O ' 275 h2 ' . 55,03
276 8L . 33455
277 - 69 L 2667l
278 228 - 88437
279 190 736l
280 163 63417
' 281 159 . 61.62
282 136 52479
283 101 3961l
28], 71 2751
285 17 0 B7.97
286 63 241
®)




ITEM NUMBER OF STUDENTS PERGENTAGE
287 Wl 17.05
288 68 26435
289 108 41,86

As shown in the preceding table, there were nine addie
tion facts upon which the group achieved 100%. All of the
180 Basic facts were answered correctly by at least 90% of
the students. However, as shown in Table Five, 35 of the
facts had a critical ratio significant enough to be retained
in the Revised Test in the Appendix of this sbudye. Ibem 287
had the lowest percent of correct responses,. l;ll.lisﬁudenté or
17+05%. The problem required finding the perméter in feet
and changiﬁg it to yardse.

Table Three shows the distribubtion of the odd and even
scores on one hundred random test papers, selected and used
to compute the split-half reliability coefficiente The se=
lection of the papers was made by taking every third and
fourth paper at certain intervals, Each of these one hun-
dred papers was analysed to determine the nwnbe:r'; of correct
odd and even items. As the Pearson product-moment methodt
was used to compube the reliability coefficient, the range

off odd item scores was btabulated vertically, and the range "

I

of the even item scores was tabulabted horizontally.

Greene, Jorgensen, and Gerberich, oOpe. cits, pe 377 i

68
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TABLE THREE,

DISTRIBUTION OF THE ODD AND EVEN SCORES ON ONE HUNDRED RANDOM CASES

&eg S_cores
65~ 70= 7T5- 80- 85-= 90= 95=- 100~ 105- 110- 115- 120~ 125- 130~ 135~ 140~ Fy
69 74 79 8. 8 94 99 10, 109 114 119 32, 129 134 139 ik ‘
140-144 1 2 131 4
135-139 5 L 1 110
130~13 T i 81 2 19
125~129 3 8 | 10 T * 22
120-12 L 9 3 2 18
115-119 3 5 5 i 15
110114 ) 1 1 1 1 1 5
105~109 T T il 3
100-10 0
95-99 Q
90-9%, i1 1
85-89 1 1 2
8084 . 0
o 75-79 L1 i 7.

il J o) ol 1 ol 31 =21 1 5 1 11 4 39 113 [ 21 1 15 g8 2

Mean even scores 120,47

Mean odd scores 123,98 I
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The mean for the odd items which were tabulated verti-
cally in Table Three, was found to be 123,98, and the mean
for the even items tabulated horizonbtally was 120,17 The
Pearson method revealed a reliability coefficient of 9184
Then, by the Spearman-Brown prophecy formula,l ’;he religbile-
ity coefficient of 918 was raised to «957, thus increasing
the reliabilifty of the tests

Table Four shows the correct number of the‘odd and even
items on the one hundred randem papers selected“ to determine
the reliability coefficient and to tabulate Table Three.

TABLE FOUR

NUMBER CORRECT OF ODP AND EVEN ITEMS ON ONE HUNDRED

RANDOM SCORES

SCORE NUMBER CORRECT ODD ITEMS GORREGT EVEN ITEMS

1 141 140

2 12 138

3 138 140

N 1140 138

5 139 138

6 138 138

1 3 134

8 136 138

| 9 137 137
10 139 132

%_I_‘Qi_sl_,, Pe 386
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SCORE NUMBER

11
12
13
1L
15
16
17
18
19
20
21
22
23
2y
25
26
27
28
29
30
31
32
33
3l

CORRECT ODR ITEMS

CORRECT EVEN JITEMS

132
136
135
130
"135
13l
132
131
135
133
131
132
134
130
13l
130
133
130
130
130
132
128
129
129

I

138
133
132
137
132
133
13l
13L
130
131
132
131
128
131
127
130
127
129
129
129
127
130
128
127




SCORE NUMBER

35
36
37
38
39
10
L1
L2
43
Ly
L5
L6
L7
18
L9
50
51
52
53
5l
55
56
57
58

— — e

CORRECT ODD ITEMS

CORRECT BVEN ITEMS

130
128
128
128
129
126
125
126
128
122
129
126
125
126
128
121
131
127
127
12l
126
116
12l
128

126
127
126
126
125
127
127
126
12l
129
122
125
12y
123
121
127
116
120
120
122
120
129
120
116

72
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I i _ _ 73
» SGORE NUMBER CORRECT ODD ITEMS CORRECT EVEN ITEMS

59 125 119

60 123 119

61 122 120

62 122 119

63 126 115

N 12l 117

65 123 118

66 122 118

f 67 121 118

68 118 121

69 121 117

70 12l 11k

® 71 121 117
72 119 119

3 122 115

Th 119 118

75 117 119

76 116 119

7 121 113

78 113 lél

79 116 117

80 121 111

81 120 111

82 118 113
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w SCORE_NUMBER CORRECT QDD ITEMS GORREGT EVEN ITENS
83 113 117
I 8l 115 11l
85 116 113
86 117 111
87 116 111
88 11ly 112
f 89 118 107
90 117 108
91 117 ‘ 105
92 113 107
93 106 112
o, 112 10
» 95 1.06 106
96 105 55
97 ol 95
98 85 93
99 89 8l
100 77 65

The possible score for the odd items was 5. The
highest score attained by any student was 1L2, and the
lowest was 77 The mean score for the odd items was found
to be 123,98. For the even items, the highest possible
score was 1lli. The highest score achieved was 110, while

the lowest was 65, The even items hayve a mean score of
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12047,

To discover whether an item discriminated between high
and low achievers, it was neeessary to analyze each item to
determine ita critical ratio, To find the sign%ficant dife
| ference as shown in Table Five, the highest 50 and the low-
est 50 papers were useds, The data were tabulated to show
the percent of correct responses, the difference in percent,
i the standard error of difference, and the critical ratio for
each item, The Edgerton.tablesl were used. to compute the

standard error of percent. :

;1Harold A, Edgerton and Donald G. Paterson, "Table of
Standard Errors and Probable Errors of Percentages for Vary-
ing Number of Gases," Journal of ApplledtPsyGhology, (10::
378=391, September 1926)
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TABLE FIVE

ITEM ANATYSIS OF THE TOP AND BOTTOM FIFTY SCORES

PERCENTAGE OF
GORRECT RESPONSES

é
HIGH

1 100
100
3 100
It 100
5 100
6 100
7 100
ff’ 8 100
9 100
10 100
11 98
12 100
13 100
1l 100
15 100
16 100
17 100
18 100
19 98
20 98

6 |

iy
PUPILS DIFF. %
96 L.
100 o
100 -
100 o
100 -
100 -
100 -
98 2
98
100 =
100 2
100 -
100 -
96 b
98 2
98 2
100 -
100 -
100 | 2
98 -

S.Ee

PERCENT CeRe
»0313 1.27
L02lh 0,82
#0211y, 0.82
eivons om oo L. Lt

“’.02)..!]’.‘. e’0‘82
«0313 1.27
02 0482
02l 0482

=02y  =0.82
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HIGH LOW
50 50 S.E,

ITEM PUPILS PUPILS DIFF. % PERCENT-  C.R.
21 96 98 2 ~e03Ll.  =0.58
22 100 100 - . e S
23 100 100 - —— —
2l 100 98 2 ~0241 0.82
25 100 98 2 +024y 0.82
26 100 .98 2 <02y 0.82
27 100 100 - D PR
28 100 100 - ——s S
29 100 100 - S ———
30 100 98 2 +02lily 0.82
31 100 96 N 40313 1427
32 100 96 L 0313 1.27
33 100 100 S —
3L 100 100 - —— ———
35 100 100 - — ——
36 100 100 - —— ——
37 100 100 - - —— ——
38 100 98 2 +021l; 0.82
39 96 100 L -.0315 =Le27
110 100 100 - — ——
k] 100 100 - S ——
L2 100 98 2 s021; 0,82

L3 100 98 2 02l 0.82




.,

LOW

ITEM

45
16
47
18
49
50
51
52
53
5l
55
56
57
58
59
60
61
62
63
6L
65
66

HIGH
50
PUpILS
98
100
100
100
100
98
100
100
100
100
100
100
100
98
100
98
100
100
100
96
98
100
98

50

PUPILS

100
98
92
N
98
98
96
98
96
98

98

98
98
96
96
96
98
96
98
oL
96
96
98

I}@

DIFF, Z

2

2
8
6
2

S = \C T AV I AV S~ 50 A T A C TR ol AV T \ VB \ R \ G T VB ol |V S = g

H

Sl
PERCENT

C.R.

-s02l;  -0.82
»02ly 0:82
+O0lL05 1.97
.0369 1,62
«02l4)y 0,82
«0313 1.27
021y, 0,82
«0313 1.27
.02y 0,82
021y 0,82
#0221y 0.82
0211y 0.82
03l 0.58
#0313 1.27
« 03l 0.58
«02l3ly, 0.82
+0313 1.27
o2, 0.82
~OLJi1 0.145
034l 0.58
+0313 1.27
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HIGH

ITEM ggPILS
67 98
68 100
69 98
70 98
71 98
72 100
73 100
Th 100
75 100
76 100
77 100
78 100
79 100
80 100
81 100
82 100
83 100
8l 100
85 98
86 100
87 96
88 100
89 100

e revreerrrems
B e e s

Low
50
PUPILS

DIFF. %

98
98
98
98
92
96
98
98
9
9%
98
98
98
98
96
98
ol
98
98
98
98
98
98

L3

2

MO D FE DD DD FE T NN e

A I AV B AV I AV

Qb

e

PERCENT C.R.

s o ey w10

“w.E tey ou £

0.82

© tm3 ey et

1.39
1,27
0.82
0,82
1.27
1.27
0.82
0.82
0.82
0.82
1.27
0.82
1.62
0.82
0,82
=058
0,82
0.82
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HIGH
ITEM ggPILS
90 100
91 100
92 100
93 100
ok 100
95 100
96 98
97 100
98 100
99 100
100 100
101 100
102 100
103 100
1oL 100
105 98
106 100
107 100
108 96
109 98
110 100
111 100
112 98

LOW
50
PUPILS®

98
92
76
ol
96
92
92
92
ol
92
9L
92
U
86
L.
92
ol
96
92
96
96
ol
82

DIFF. 0

O\QO\ODO\COO\(D»F‘O\ECDN

-~
=

o N E o o

]
o

SQEQ

PERGENT  C.R.
0241 0.82
01105 1,97
«0616 3690
«0369 1.62
#0313 1.27
«0405 1,97
<0429 139
+0l:05 1.97
«0369 1.62
+0405 1.97
00369 1e62
<0l.05 1497
+0369 1.62
+0509 2476
+0369 1.62
#0429 1,39
«0369 1462
.0315 1.27
<0lL72 0.8l
« 031y 0458
«0313 127
#0369 1462
+0576 2477
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HIGH
ITEM ggPILS
113 100
11l 96
115 100
116 100
117 96
118 100
119 100
120 98
121 100
122 100
123 9L
12l 100
125 100
126 100
127 100
128 100
129 100
130 100
131 100
132 100
133 100
13L 100
135 98

LOW

50
PUPILS

oL
92
9l
96
80
90
9l
96
92
9L
82
80
96
82
oL

G

ol
8ly. .
98
96
oL
98
90

16
10

12
20

18

o

o

16

(o= TN \ TR « ) S = |\
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SeEa
.PERCENT GoRe
;o§é9 1.62
.oﬁ72 0481,
+0369 1462
L0313 L.27
0635 2451
# 0Ll 2 2426
#0369 1462
«03ly 0.58
JL05  1.97
+0369 1.62
&0638 1.88
«0587 340
0313 127,
«0558 3422
0369 1.62
L0616 3490
a036é 1.62
0538 2497
021} 0.82
«0313 127
<0369 1.62
2024y 0482
#0l65 le72




HIGH
ITEM ggPILS
136 98
137 100
138 100
139 100
140 100
11 100
12 100
143 100
1y 100
5 100
16 100
7 100
1,48 100
149 100
150 100
151 100
152 98
153 100
15l 100
155 100
156 100
157 100
158 100

LOW

50 S.E.

PUPILS DIFF. % PERGENT C.Ra
88 10 0502 1499
82 18 +0558 3622
ol 6 20369 ©  1a62
92 8 .0&65 197
90 10 ~0LL2 2426
90 10 2O0Lli2 2426
90 10 gouﬁa 2426
78 22 «0606 3463
80 20 '«0587 3.40
88 12 .+0l81 2.1i9
90 10 SO0lly2 2426
86 1l «0509 275
80 20 #0587 3410
86 1l #0509 2475
8l 16 0538 2497
8l 16 <0538 2497
8l 1y #0557 2451
72 28 .oéué o3l
78 | 22 .oéoé 3663
78 22 .,osoé 3663
80 20 #0587 3.0
88 12 #0181 219
8l 16 »0538 2697

[
|

82




HIGH now

ITEM %gPILS ggPILS DIFF.. % %ﬁgéENT C.R.
159 . 100 76 2y 0616 3490
160 100 7 2% £0636 108
161 100 76 2y .0616 390
162 100 o 26 20636 1,08
163 1,00 86 ) 20509 2675
16l 100 80 20 «0587 3440
165 100 92 8 .oub; 1.97
166 100 90 10 JOlli2 2,26
167 100 90 10 JOLL2 2,26
168 98 88 10 L0502 1.99
169 100 8l 16 0538 297
170 98 90 8 OU6S  1.72
171 100 82 18 0558 3622
172 100 86 . +0509 275
173 100 8q 20 40587 3410
17 100 82 18 .0558 3.22
175 96 90 6 .0505 1.18
17é 100 80 20 »0587 34440
177 1.00 82 18 0558 3022
178 98 86 12 «0529 2,26
179 100 70 30 +0665 151
180 98 82 16 .0576‘ 2677
181 100 70 26 L0636 11,08

”




HIGH Low

ITEM §§g;g§~ gﬁgggg DIFF, % %ﬁgéENT GeRa
182 88 32 56 «100l. 5657
183 96 16 50 40813 6.15
184 78 8 70 »1157 6.05
185 66 36 30 «1096 267
186 72 18 5k 01156 LLeb6T7
187 86 ‘ L2 Ly .09L3 he66
188 78 32 16 1068 11.30
189 88 3L 5l <0993 5alt3
190 86 30 56 J1034 Bl
191 6l 8 56 +1205 L6l
192 90 20 70 #1051 6466
193 86 18 68 1086 6426
195 80 I 76 41150 6460
195 68 2l g 1151 3,82
196 66 18 18 178 U407
197 66 2l L2 1156 3.63
198 98 68 30 «0689 lre35
199 82 L6 36 »0935 3685
200 66 62 I 0962 Oeli
201 92 66 26 0770 3637
202 . 56 26 30 o116l 2457
203 90 36 sl «0959 5,63
20l 62 28 3L »1153 2.9




%

. ]
R
ITEM PUPILS PUPILS DIFF. % PERCENT  C.R.
205 98 58 10 0728 5eli9
206 70 50 20 «0963 2407
207 98 70 28 «0680 lLell
208 92 32 60 «0986 6608
209 96 76 20 +0662 3,02
210 8l 32 52 «1032 5403
211 86 36 50 »0992 5.0k
212 9l 56 38 .07'}8 1188
213 96 - 52 Ly 0763 576
21l 96 56 10 075 5630
215 92 76 16 +0710 2425
216. 92 72 20 «0736 2471
217 100 98 2 »021)1 0482
218 96 9L 2 Ol Oult5
219 100 96 I 20313 1.27
220 100 98 2 ~02l)1 0.82
221 96 100 I =e0313  =le27
222 100 96 I +0313 1.27
223 20 6l 26 «0799 3425
22l 70 52 18 «0963 1.86
225 98 6l 3l 0709 LaT9
226 60 148 12 1010 1.18
227 100 98 2 #0211y 0.82
T




86
HIGH LOW
50 50 S.E.
ITEM PUPILS PUPILS DIFF, % PERCENT  C.R,
228 100 90 10 Oll2 2426
229 100 86 il .0509 2,75
230 ol 68 26 0742 3450
231 100 98 2 .ozﬁu 0,82
232 96 7h 22 «0680 323
233 100 92 8 #0lL05 1.97
23l 100 78 22 +0606 3,63
235 80 30 50 « 107l LL.65
236 82 26 56 «1075 5.20
237 88 30 58 #1020 568
23é 82 2l 58 »1086 563l
239 80 12 68 o11l2 5e9l
2110 100 86 1l .0509 2475
251 98 80 18 «060;. 2098
2l2 68 18 50 .1173 l1.26
243 92 68 2l 0762 3.1l
2h); % 56 110 L0751 5.30
245 86 62 2l +08Li6 2+83
216 96 bl 32 #0735 11635
2L7 U 60 3l +0769 L2
248 88 32 56 100l 5e57
21,9 88 68 20 4080l 2.8
250 88 140 18 L0945 5,07




Do ——————

HIGH LOW
ITEM ggPILS ggPILS
251 68 22
252 90 i
253 76 18
250 78 20
255 - 98 56
256 92 66
257 100 88
258 88 32
259 76 3k
260 100 76
261 98 58
262 82 ik
263 ol 28
261, 78 .2
265 58 26
266 86 26
267 o I
268 72 52
269 8l il
270 i 12
271 58 L
272 6l 18
273 88 10

SQE‘

DIFFs % PERCENT  CaRs
116 1156 3697
L6 «0892 5e15
58 1140 5618
58 1037 5e59
ha .0728 5.76
26 0770 3637
12 +0181 2649
56 L0769 L2
L2 «1065 3439
2, J0616 3490
Lo «0728 5.9
68 #1122 64606
66 L098L 6470
76 #1160 6.55
32 o116l 2.7k
60 »105% 5470
70 S1154 6406
20 <0949 2410
68 +1106 641l
62 »1168 5630
5 +1219 Leli2
16 6118l 3,88

L8 0945 5407

87

|




HIGH Low

50 50 S.E:
ITEM ' PUPILS PUPILS DIFF. % PERCENT  C.R.
274 88 38 50 «0963 5e19
275 88 18 70 #1073 6452
276 " 70 Iy 66 #1192 553
277 - 56 6 50 1216 L1l
278 98 60 38 #0718 5429
279 88 i6 L2 . +0981 128
280 90 3L 56 «0975 5.7k
281 86 30 56 »103lL Selj1
282. 82 18 6l | 1110 5.76
283 7h. I 70 #1154 . 6,06
28, 62 o 58 .121) Ls 77
285 ol 18 76 +1027 70
286 18 8. 110 01239 3.22
287 3l 2 32 «1331 2,10
288 52 12 110 01218 3,28
289 80 6 h S11L7 6eli5

There were 16l. items out of 289 showing a critical
ratio of less than 2.56, which is considered sbatistically
significant., From those 16l items, 30 had no significant
difference as the percent of the students responding cor-
rectly was the same. There were seven items in which the
low achievers did better than the high achleverss These

items were differentiated in Table Five by placing a minus




d@'

“. " 89

e e s =SS
| signe With the exception of 19 items out of the 16l show=-
ing a significant difference of less than 2,56; all the
items referred to the basic facts, ‘

There were 125 or L3% of the items in the test with a
significant critical ratio of 2,56, These 125 items were
grouped to form the Revised Test in the Appendix of this
studye




CHAPTER FOUR
SUMMARY AND CONCLUSIONS

The purpose of this study was to construct and evalu-
ate an inventory test in arithmetic to be used at the be-
ginning of the sixth grade.

Courses of study, texbtbooks, and workbooks were ana-
lyzed for content, An initial btest comprising all concepts
presented up to grade six was constructed and consisted of
4,87 items. In order to shorten the instrument, items check-
ing several processes were rebtgined, and Roman numerals were
exeluded entirely as they seem to have little social value
at the present time. As many items as possible were set up
objectively, and all items had only one possible”answer. A
preliminary trial of the insbtrument was made during the sum-
mer months to determine the approximate amount of time that
would be needed to administer it and to check on%complete-
ness of directions. During the week of September 15; 1958,
the instrument waé administersd by classroom teachers in six
sittings, to 258 students in Community Xe The tests were
returned to the writer who corrected and analyzed theme. The
findings were as follows:

(a) A mean of 2l15,5 and a standard devﬂation of

22.25 were founde

f

(b) There were 76% of the test scores falling be-

tween the range of 267,8 and 22342

T e st — . T I R N R R R A O O R R O R O R R =
———— ———— — — ——————-———-———————.———-—.—_—_——__—1.
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(c)' The reliability coefficient established by the
Pearson product-moment method is 918, and by the
Spearman=Brown method, the coefficient reliability
1s 4957

(d) There were 125 or )13% of the items that were
good because of a significant difference of 2456
(e} The addition, subtraction, and multiplication
Tacts could be eliminated; as only seven multiplie
cation facts indicated a significant difference
of 2,564

(f) There were 28 of the division facts with a
significant difference of Z.Eé, retesting for
further elimination seemed necessary.

(g) Revision work is needed on the items dealing
with time, weights, measures, as only seven items

in twenty had a significant difference of 2456,

(h) The items on vocabulary, compubational work, "

and problem solving certainly could be'useful o

discover the strengbth and weaknesses of beginning

!
H

sixth graders.

t
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APPENDIX ‘
Part ONGesseeeseeednswers to Original Test
Part TwOeseseesseeReVised Invenbory Test

.Paré Tﬁree,.,,.e'.Answers to Revised Test

98




W
@ Part One
Answers to Original Test

Section A
1o Ll 26415 36 9 e 9 504 6.9 Teol2 8. 17 9. 10
10e 5 1le 15 124 11 134 6 1le 12 15. 7 16e 7 17« 10
184 13 19. 8 204 13 21e 10 22, I 23. 11 2hs 16 25, 2
26s 6 270 11 28, 6 29. 7 30. 18 31, 12 32, 8 33. 11
3le 10 35 1 36, 8 37. 5 38,10 39, 12 LO, 16 ll. 13
424 3 U434 9 Lhe 8 Lbe 1L Lbe 3 U4T7e 6 U8e 3 L9. 1
500 1 51, 7 52, 3 535 7 54e 1 5541 560 3 57« 1
58+ 8 594 I 60, 6lse 2 62, 5 63, 7 6l 2 65, 2

66a 1 67l 68e L 6942 7063 TLe 5 T2, 4t 73+ 6
e 6 75.5 7603 7709 8.1 T9 2 80a 8 ‘Bl 5
O 82, 5 83,3 Bl )i 85 2 B8b. 2 87 6 884l 89, 2
90. 1 91, 21 92. 5 93. 18 9. L 95, 25 96. 2L
97+ 72 98+ 12 99. 2 100, 81 101, 28 102, 8 '103. L9
104e 20 105, 9 -106, 18 107, 24 108, 36 109, 6 1104 15
111l. 4 112, 42 113. 30 11l. 12 115, 9 116, é 117 56
118. 4O 119. 7 120. 1 121, 16 122, 10 123, 64 12, 36
125, 3 126, L8 127, 5 128, 63 129, 6 130, 32 131, 1k
132, 45 133, 35 13L. 16 135, 27 136. 7 137.'8 138. 7
139 9 140. 9 14l. 8 1h2. 6 1h3e 7 e 4 1L5. 6
be 9 14T» 4 148, 6 149, 7 150 5 151. 5 152. 3
1530 9 15Le 1 155. 7 1564 L 157. 9 158, 2 159. 6
160 9 161, 8 162, 8 163. 8 16Lh. 9 165, 8 166, 6

w = W




167, 2 168, 9 169. 5 170 5 171le 5 1726 9 1736 7
17he L 1750 3 176e 177 8 178. 3 179. 8 180. 6

§

-3

Section B

181, L 182, 6 183.
188, 3 189, 5 190.

184, 9° 185, 1 186, 5 187, 10
191. 9 192. 1 193. 7 i9h4 10
195, 6 196, 3 197« 3 198. 1 199, 6 200, 7 201, 5

202, 8 203. 2 20l LI 205, No 206s ¥es 207 2,633

208, 1,950,675 209+ 5 210. 9 211, 7 212, 5 213. Thurs=-
day 21l Wednesday

= w o N

Section C

215, No 216, Yes 217 Yes 218, Yes 2i9.~Ybs 2204 No
221, Yes 222, Yes 223. Yes 22l Yes 225, Yes 226, No
227, No 228, No 229, No 230, Yes 231, No 232.; Yes
233. No 23h4e No 235, 89 236, 88 237. 85 238, 83

239. 93

Section D

240, 75° 23, 95° 242, 11A.M., 5:30P.M. 243. 30,723
2hlie 3,308 2L5. $2,066617 2li6. 2,633 2Ui7. $115.41

2li8e $792.72 249. 97,443 250. 2,001,600 251. $11,109.15
252, 342 253. $5.31 25l. $3.06 » 1 or 1/17

Section E

255. /5 256. 3/8 257.'1‘;{;;! 258. 2/3 259 W”*{

260, 5/7 261, 1 262, 14 1/2 263, 7/8 26L. 1 3/5
265, 36 1/18 266, 1/2 267. 9 2/3 268. 7 1/15 269, 1/2
270 17 5/8 271. 19 11/15 272. 2.2 273 122,35

e ——

100




2Ths 9146 275, 25,78 276. 90 277. 262

Section B

288¢ 150 8ge fte 2890 80¢

et et et e e e e e R O R R R R R TR R R R R R R R I,
I EEEEEEEEEEREE e e e —]—— e ———

278e 9 279. 166 280, $13450 281, 11 in. 282, $3.20
283, 1/6 28l 1 2/15 mi. 285, 60f 2864 11:10 287, 12 ydsd
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Part Two

On the next page is a copy of the revised inventory
test. It contains 125 items, all of which appeared in the
original test. They are those items which deno#ed a signi-
ficant difference or critical ratio of 2,56 as shown in
Table Five, Chapter Three.

It will be noted that the arrangement of the revised
test is somewhat different from the original. ?he revised
test was condensed into five sections, whereas %he original
form had six sections. As most items not showing a signi- -
ficant difference of 2,56 occured mostly in Section 4, the
facts, and Section C, time, weights, measures, the writer
combined those items, also the bar graphs which, were origi-
nally in Section Bes These changes were made to equalize
somewhat the computational work and working time.

Section B, vocabulary, in the revised form is the only
section which hasn't any compubtational work, It is strictly
matching work, This arrangement was made because the number
of students responding correctly to those items was rela-
tively low, Table One, Chapter Three, ¢

The procedure for testing and scoring this revised form
of the inventory test is the same as explained in Chapter

#

TwWoe

o)
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Section A

B 103

Revised Form of Invenbory Test

Multiply the following:

1.

2
Divide the following:

6 24

7
7

8
12,
16,
20.
2lye
28,
32,

6 TL8
3718
L 736
172
8 T oL
L 720
5735

e
13
17.
21,
25.
29+
33

7TTLS
177
272
6736
2716
2718
372

Time, Weights, Measures:

37
38,
39
10,
Wi,
12,

Note:

3e Z )-l-o-_Z-_ 5.—2‘-

104
s
18.
22,
26,
30.
3l

3712
2710
67 L2
3727
7763
3721
7756

A pint is half a quarte

a

1ll.
15
19.
23
27+
31,
35

9 7. 8
7

n———

17
3715
2778
LY 32
175
L7 I6
176

bl

If the statement is true write "Yes'"; if it is false
write "No" for each of the following:

36
A half gallon is equal to two quartse.
Eighteen inches are equal to half a yard.

There are fifty years in a century.

——————t
te———————
S at————

i Finding Averages:

There are 5,280 feet in a mile,

Two thousand pounds make a tone

There are fifteen ounces in a pound.

The following chart shows all the scores that Peter

received in school for the week of October l. - 8, Find

e et
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Peterts average score for each subject. Write your answers

in the last columne.

Mon. Tuese Wed. Thurs. Frls Ave,

3. Arith. 90 85 5 100 95
L. Spell. 75 80 90 100 95
45+ Leng. go | 83 95 75 | 90
L6, Hists 88 76 6ly T 97 1 90
7. Geog. | 93 | 89 | 95 90 98

LR X 4

Fundamental Enowledge:

Note: If the stabtement is btrue write "Yes'™; if it is false
write "No" fer each of the following:
8. Twenty=six means 2 ones and 6 tens.

[ O ————————

Write the fo:[.lowing groups of words using numberss

L19s Two thousand, six hundred thirty three,

e —————

50« One million, nine hundred £ifty thousand,
six hundred seventy five.

Bar Graph :

0 1 2 3 Wk 5 6 7 8 9 10

Monday - e ] =] -] =
Tuesday : : : :. : -] - | =
Wednesday : : : — T 1
Thurgday j : : - | = o= = | =
Friday : : : : : : — ~

Sam made a bar graph to show how well he did in arithe

—
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3

metic each day for the week of November 5 - 9 Write the
answers in the blanks,
5ls On Monday Sam had how many examples correct?

52, How many examples did he have right on
Thursday? i

53. On Wednesday Sam did how many examples in-
correctly? 4

Bli, How many examples did he do incorrectly on

Monday? R
55. On what day did Sam do his best work?
56, On what day his poorest work? \
soe
Section B

Vocabulary:

Note: Mateh the number of the statement in Column B that
completes the meaning of the statement in Column A, There
are statements in Column B that you will not, need to Use,

Column A Column B
57 Answer to an addition example 1 = dividend
58, Answer to a subbtraction example 2 ~ addends
59« Numbers being added together 3 = minuend
60,, _ Answer bo a multiplication example [l - sum
61, . Number being divided 5 = multipli-
cand
624 Top number in a mulbiplication
example 6 - difference
or remaine
63 Answer to a division example der
6lLe Top number in a subtraction example '« multiplier

8 = divisor

ety it A 0§ i e P B o P e e e A AP e 8t M et BB At A B
e e e o e e e e e e e e e e e e et nae m
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zens e e T

656
66y
6Te

68.

690 ___

70,

Tle ___
724

T3e ___

The
T5e __
%6y

TTe

Fx-x
Number below the line in a fraction
Top number in a fraction
A fraction which cannot be divided
evenly by any number except one,
is said to be

A fraction whose numerator is
larger than its denominator

Fraction such as 2 1/2

Numerator and denominator of a
fraction are known as

A fraction such as 3/5
Before adding or subtracting un-

like fractions you must change
both denominators to

[ X X3

Number to the right of the decimal
point expresses

Has four equal sides
Distance around a rectangle

Has three sides

. Second number to the right of the

decimal point expresses

i
9 ~ product
10 -~ quotient

1l - improper
+ fraction

2 = like
fractions

3 &~ common
denominator

Ly = decimal
r Praction

5 = denominator

6 = proper
fraction

7 =~ mixed
numbers

8 = numerator

9 = lowest
terms

10 = terms of
a fraction

11l = whole

| number
l?L square.
2 - rectangle
3 ~ tenths
4|; area
5 = triangle

6 --perimeter
;

ey ae cvut e

!
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R N T T T e e T =

¢ X

78. Tts length is longer than its width 7 & hundredths

79 Another name for the "surface" of a 8 - proper
square or rectangle fraction

9 - whole
number

L ¥ X 3
Section C

Line Graph:

100¢°
95¢
90° T~ h
85 N\ a
800 /// , \\\ -

" S
. “To 1l 12 T 2 3 & ‘\\7?

AN, P.M.

Before the close of school last spring, Frank had,
studied line graphs and theilr importance., The weather man
predicted that August 15the would be a fine day for an out-
ing. The above graph shows the thermomeber readings for
that daye
80s What was the temperabture at 9 A.M,.?
8ls By 2 P,M. the temperature had gone ﬁp to?
82, égéghat‘hours duf%ng the day was the tempef%tﬁre at

. AM,

P QMO

e P Al o S e A G A A A D  HPA PPt e P POy} ettt et
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Fundamentals:

Note: Before reburning your paper to your teacher, be sure
that you have written the necessary commas, dollar signs,
and decimal pointse

Addition
83 37L6 8lie 13 85.  $376.46
865, @‘%7 277 a5l
613 1189 416;3.@5
7403 6 968472
178l 351
132
Subtraction |
86. 00O 87.  $200.00 88+  $4500.00
1367 8lLe59 \ 3707.28
Multiplication
89 500l 90, 27113
2hod N
Diyision ,
91, L5 715390 92 25 T $132:75 93¢ 17 7 $52.03

-89
t

Section D

Fractions:

9L Circle the fraction which shows the 1arger‘§art:

g 7 :
£ or —g

95 Gircle the fraction which shows the smaller parb:

g or 3

s
|
J
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are shaded.

‘net—

3

96, The opposite box is divided into six partbs;

109

e s vt

Wyl
LR

97 Shade 2 of the opposite box:
S

reduced Hto lowest terms,

Addition
98. 2 99. 7
z z
101, 1 102.
T *
2 10
1 1.
8 2
Subtraction
104, _g__ 105, 8
9
— <
9
107, 25 108,

B -
B e e e P e - e

Note: Be sure that all improper fractions have been changed
to whole or mixed numbers and that all fractions have been

100. .7
6 15

1
. 3716

T
b -5

[

10;. o1 ___g__

1
1 -5
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Decimal Fractions

Addition Subtraction
109, 5 110. 50,01 111s 197, 112 123.6
T G6 T8 1053% * o786
‘7 19 Q82 . . .

Mnd the fractional part of the following: l
113. 3 of 2h0 11k, 2 of 655 |
8 5

eo® |

Problem Solving: *

Section B

Note: Read each problem carefullys Do the work and then
write your answer in the answer columne Dont't forget to
put the necessary dollar signs and decimal points, feet and
vards. Fractions must be reduced to lowest termse

115, Betty made 36 cookies for the Scout Christ- 115
mas party. If each guest is to receive
four cookies, how many people will there be
at the party?

116, We know that Columbus discovered America in 116
1492, How many years ago did that take
place?

117, John worked 3 hours a day for 9 dayse. How 117
much did he earn if he received $,50 an
hour?

118, Dick had a piece of board which was LT 118
inches longe. He cut off a piece three feet
longs How many inches were left?

119, Joe bought twelve 15¢ post cards., How much 119
change did he receive from a $5,00 bill?

1204 Frank spent lp hours at the circus. Whatb 120 "

part of a day of 2l hours did he spend

there?

110



j 121,

1224

123«

12l,

125,

o S e i

It is /5 of a mile from Donts house to the 121
store and 1/3 of a mile farther from the

store to schools How far is it from Donts
housé to school? -

What was the cost of 3/l pound of candy that 122
gold at 80¢ a pound?

Mr. Brook'!s train was due at 9:50, but it 123
was one hour and twenty minutes labte.- AL
what time did it arrive?

S pe———

The Clarks want to buy a new carpet for the 12l
living rooms Gindy told her friends thab

the room was 15 feebt long and 10 feet widee

How many square feet of carpeting do the

Clarks need. to cover their living room?

"Grampa Jones helped Mike make candles. 125
They spent 23¢ for wax and 17¢ for cord, If
they made 12 candles and sold them at 104

each, how much did they make on candle

making?

e é. 0

11l
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Part Three

Answers to Rewvised Test

Section A )

le Bt 24 19 36 42 ko 36 5. 48 6463 Te 32 8.8 9.7
10 U 11e L 1206 13 7 1he 5 15. 5 16 9 17. 1
186 7 194l 20 2 21, 6 22,9 23, 8 2.8 25,8
2609 2745 2845 2949 307 3L.l4 32.7 33.8
3. 8 35, 6 36. Yes 37e Yes 38. Yes 39, No }O. Yes
l. Yes L2s No U3. 89 Llie 88 L5. 85 Lb6. 83 4T« 93
1i8e No U9e 2,633 50s 1,950,675 51le 5 524 9 53e 7T
Ble 5 B55. Thursday 56, Wednesday

Section B 1

B7¢ . 586 6 594 2 60, 9 61l. 1 62, 5 63, 10 6L. 3
65. 5 66, 8 67, 9 68. 1 69 7 70s 10 71e 6 T2+ 3
736 3 The 1 T5. 6 7645 TTe 7 T8¢ 2 796 Lt
Section C

80 75° 81ls 95° 82, 11A.M., 5:30P.M, 83.. 30,723

8lie 3,308 85, $2,066.17 86. 2,633 87, $115.41

88. $792.72 89. 2,001,600 90, $11,109.15 9l. 342

92+ $5.31 93. $3.06 » 1 or 1/17

Section D

e U/5 95« 3/8 96 2/3 97. i+ %H 98s 5/7 99 1

t
11 S

100, 1 1/2 101. 7/8 102. 1 3/5 103. 36 1/18 10l. 1/2
105.. 9 2/3 106, 1/2 107. 17 5/7 108, 19 11/15 109. 2,2
110s 122,35 111le 91.6 112, 25,78 113, 90 11h. 262

—
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Section E
115. 9 116. 466 11Te $13.50 118, 11 ine. 119e $3.20
120. 1/6 121. 1 2/15 mi, 122, 604 123, 11:10 124, 150

|

8de Flo 125. 80¢ [

'Mlm



