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CHAPTI I
TED IROBLINI AUD DEFINITIONS OF THRMS UsSED

Arithmetic is one of the basic three R's that has been
taught to American children for ﬁany years. Lducators have
usually considered this basic subject as necessary as "read-
ing and writing" in anyone's education. Yet, the value of
arithmetic has been a controversial issue. Students, teachers,
and adults have been quite divided in opinion as to how
valuable, necessary, enjoyable, or useful arithmetic is.
Attitudes tovard arithmetic have varied considerably. Lany
people of both sexes and all ages have stated a personal
dislike for arithmetic and some of its related fields. Some
children have struggled throush grade school arithmetiec only
looking anxiously anhead to a high school course containing
no mathematics. OStudents have purposely elected to study
courses which they thought tended to shy away from the funda-
mentals or the applications of arithmetiec. Adults who actually
use arithmetic in everyday life have condemned it as being
foolish, worthless, or unpractical. llany persouns have attitudes
toward arithmetic that are unfavorable. Still many students,
teachers, and adults have had natural yearnings for arithmetiec
and have had highly favorable attitudes toward t.ie subject.,
They have learncd to like aritametic and many of its applications.

They have expended extra effort to study the more advanced



mathenatical fields. They have put their knowledge of
arithmetic to work and in many cases it has helped to reap or
to increase profits. They have sought personal enjoyment from
the applications of arithmetic to a personal interecst.

As a high school teacher of mathematics, the writer has
observed varied personalitiecs which have had many diversified
attitudes toward arithmetic., It is possible that many of these
attitudes are carried on to college, sometimes changed and
often intensified. It is a personal interest of the writer
to investigate scientifically such attitudes and detcrmine

to what extent they may be modified in a favorapnle direction.

I. THE PROSBLEL

Statement of the problem. It was the purpose of this

study (1) to determine the attitudes tovard arithmetic of
certain selected groups of studemts at Lichigan State College
gnd to compare the relationship of the attitudes of these
selected groups: (2) to test the reliability and the validity
of a specific attitude scale; and (3) to contribute some
information that may lead to the development of an improved
arithretic attitude scale.

Importance of the study. The development of desirable

attitudes is a major aim of the teachers of secoundary mathematics.

1l "The Place of Mathematics in Secondary rducation™
Fifteenth Yearbook of the Ilational Council of llathematics,
(New York: Bureau of rublications, leachers College, Columbia
University, 1940) p. 26.
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Despite this gereral objective, very little has bcen done in
tae way of meavuringz cueck attitudes.

It was desirable to know Just wnat specific attitudes
toward aritomctic were existent; to wnat degree tncse atti-
tudes varied; Low t.ese attitudes developed or caanged;
and wiat factors had icnflueiced trese developnents. It vas
important to know the attitudes toward arith:etic of secondary
teachers who were aiming to develop desirable attitudes tovard
arithretic and the attitudes toward arithietic of the elene.tary
teachers who were building the foundations of secondary
education.

Very little information was found on the specific
reasurenent of attitudes tovard arithmetic. This study rade
use of a general attitude scale wkhich wac counverted into a
epecific attitude scale to reasure attitudes toward arituretic.
It was hoped that the study would Jjustify the use of such a
scale and possibly contribute information which would lead
to the developmeut of an attitude scale for arithmetic and
indirectly to the developuent of desirable attitudec as

outgrowtis from the teaching of arithmetic.



II. ITCOFINITIONS OF TUEILS USCED

Attitude. An attitude was interpreted as neaning the
state of mind of a person recgarding some ratter which was
co:xcertual in nature. Eere an attitude differed from a
trait in that an attitude was more specific and less general-
ized. Stagnerz has quoted Thurstone by saying: "an attitude
1s a generalized reaction for or against a specific psychological
object." The writer felt that the definitions of the terms
attitude, opinion and iaterest were greatly different, especielly
vhen interrreted tecnnically and psychologically. This study
has assumed for practical pirvoscs tuat a person's opinion
of some conceptual object very nearly exprcssed either his
true attitude toward it or his intcrest in it. EHowever, the
fact was recognized that one's opinion may not always express
his true attitude or interect, but in sucin cases it exprescsed
tre attitude or interect which the person desired other people
to think he held. So for this study, éttitude tovard arith-
metic would then reflect tie opinion of or the iiterest in

arithretic of the individusal.

Arithrmetic. The ternm aritimetic was interpreted to

mean the basic use of numbers and nunericsl computation

2 Ross Stagner, "Attitudes," The Encyclopedia o
Fduvcational Lesearch, 1950 edition, I, 77.




below the level of algebra. In a great majority of the

cases this meant all mathematics below the high school

level where algebra was usually first taugihit. This dividing
lire was purposely selected because it was the point vhere
nost people either dropped all formal study of mathematics

or branched out into one of its many fields. It was believed
that arithmetic was a more general term than matnematics and

more desirable for the purroses of this study.



CHAFTZR II

REVIEW OF THL LITERATUZE

.luch has been written concerning attitudes in general,
especially when treated as a segnent of the study of person-
ality. Literature on attitudes 1is rather aburdant in the
fields of psychology and education. Eowever, in the very
specifiec field of attitude measurerent relatively less has
been written., Tollowiag 1s a brief suw ary; of the findiugs
of some 1.vestigators who have written in various fields

related to attitude rmeasurereut.

Literature on attitudes and attitude reasurer-ent.

Stagner,l in his discussion of persorality gives a detailed
surnr.arization of attitudes in geieral. He defines attitudes

as being an integration of opiizions. They are generalized
tendencies to approve or to disapprove or to apyproach or to
withdraw from a conceptual object. Attitudes are always
relative to the situation and are characterized by objectivity,
direction, and intensity. Attitudes arc more specific tnan

traits. Ee nentions a few methode of attitude measurenrent

both objective and subjective in nature, giving references

1 Ross Stagner, Psychology of Personality, (New York:

licGraw-Eill Book Company, 1948) p. 202.




to the writings o such autlorities in the field as
Thurstone, Likert, and ..eLmners.

Thurstore aid Chave2 in measuriag attitudes tovard
the Church gave a good but highly technical discussion of
attitudes and their measurerent. They discussed theories
of attitudes, gave an objective description of them, and
indicated the possibilities of their measurement. They told
how Thurstone selected a unit of measurement and with it
devised the now famous attitude scale of equal-appearing
intervals. In developing this scale, Thurstone collected
a series of staterents about tre Church and with the help
of otker commetent judgecs Le arranged tnem in groups which
apreared to be equal distances apart. A scale value was
then determiied for ezch statenent. It was the work of
the respondent to choose from a lot of mixed statements the
staterients with vhich he best agreed. Thc respondent's score
was the calculated median ol tue total scale value of his
chosen statercnts. ZIhurstone also defended this test of
attitude measurerent by showicz various tests for its relia-
bility and validity. Xe showed a method of the adjustment

of this test in order to expcrimeit on different subjects

concernirg attitudes tovard a& cyecific subject. Finally

L. L. Thurstone aad &. J. Chave, The Lleasurevent of
Attitudes. (Chicago: University of Chicago Press, 1329),
po 1-960
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they explained the sinpler metnod of testing atiitudes tiarough
raired comrarisons. In general, Thurstone a:d Chave have
written irn a higly technical nature and they are often
difficult to understand.

Thurstone® in an address to the lIidwestern ksychological
Assuciation diccussed the development of the reasuremnent of
social attitudes and corie of the criticisms and cuestions
raised about this cubject. Ee gave an example of a test of
paired couparisons involving attitudes tovard twenty different
natiornalities. The main criticism of such a test vac the
variance of the wordi:g of the syecific questions used. After
discussing the method of vaired comrarisons, he brancred i..to
the method of ucirg a statement scale. Eere a series of
opinions were precented to a subjcet for endorsere:t or
rejection. The staterente were in no clascified order and
each nad been given a separate scale value. The subject was
allowed to select those statenents with vhich ne agreed. Eis
score was then the calculated median scale value of all of the
staterents he had endorsed. The meanings oi the scores viere
then determined by the relative positions of any two or more
scores. The scorec indiceted wnether ore's attitude was above,

equal to, or belov the attitude of another irdividual. 1In

3 L. L. Thurstone, "The leasurerent of Social Attitudes,"
The Journal of Abumormal arnd Social Isychology, 26: £49-69,
October-December, 1931.
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his exanple on attitudes tovard prohibition; 1if =, y, anc 2z
had medians ecually staced apart, the iucrermert in attiiude
difference between x and y would have bcen Jjust as great as
between y and z. Thurstone purroscly avoided the diccussion
of the r.ethods by whicii such scales were coistructed because
of the limitation of his time. e then gave several examples
of the measurernent of specific attitudes by the method of a
staterent scale. Le emphasized the fact that an attitude
cannot be entirely reastured by any single device and, that moct
measurer.ents only rmeasure conparison of characteristics in
terris of "more™ or "less". e defined an attitude as being
the affect for or ag:.inst a psycnological object. Le discussed
the uncertainty of using an opinion as an i.dex of attitude.
In closing he advised tihet attitude scales not be used to
legally detect subversive attitudes toward patriotism, economnic
beliefs, or religion or as a means of eliminating undesirable
students from institutions of higher learning.

Thurstone4 has shown that attitudes can be measured
as legitimately as nmany concrete objects. He made use of
an opinion as a verbalized exprescion of an attitude and
consequertly as a mecans of measuring attitudes. He discuscsed

the uncertainty of using an opinion as an index of attitude

4 1. L. Thurstone, "Attitudecs Can Be lieasured™ The
American Journel of Sociology, 33: 529-54, January, 1928,
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and the probabilities of tiec sla.itiig of attitudes by hiding
the truth., He toen ascw:ed that attitude scales would be
uceed only on those spccific situations that offered a mini-
munn of pressure on the attitude to be r.easured. Ee realized
tLe probable changes in attitude, and he also insisted on
naking use of a calculated standard error of measurement to
offset errors in the measuring instrurent itself. Ee
ernphasized the restriction and the limitation of the attitude
to be measured and ne spoke of an attitude as a point or a
viecinity along the attitude continuum. Four types of descrip-
tion were possible by means of an attitude scale. These were
(1) the average attitude of a particular individual, (2) the
ranye of opinion he is willing to tolerate or accept, (3) the
relative popularity of each attitude of the scale for a
designated group, and (4) tne degreec of homogeneity or
hetrogeneity of a designated group on a specific issue. Ee
gave a lengthy discussion of the construction of an attitude
scale by his metnod oi equal arpearing intervals and several
tests for the validity of such a ccele.

Attitudes are measured by presenting a list of state-
ments about a specific issue to a subject. The subject
endorses a8 many of these statements as he desires. Eis
score is the average Scale value of all of the staterents

he has endorsed. Eis range of tolcrance is the standard



11
deviation of the value of all of his selected statement
values. The reliebility of the scale can be determined by
presentirg tvo parallel forne to the sane individuals at the
sare time. The reliability then is indicated by tihe correlation
coefficient between the scores of the tvo forms. Group
attitudes can be compared by direct comyarison of the group
means because of the fact that a rational base line had
been established. Such comparisons however are not poscsible
when the statements' scale differences have not been reasured.
Crhanges in attitude can be measured by determining tae
significanece of the difference in attitude scores on the
same test, before and after. Lhe most essential characteristiec
of the present system of attitude measurerent is the fact
that the steps or intervals on the scale arpear or seem to
most people to be equally noticeable shifts in attitude,

H. H. Remmers and Ella Belle Silance® discussed the
merits of Thurstone's method of equal appearing intervals
for the construction of an attitude measuring device. It was
concluded that such a system if applied to measure very
many specific psychological charactcuristics would encoripass
considerable time, labor, and expense. The poscsible number

of variations would be nearly infinite. It was the purpose

5 §. H. Remmers and Ella Belle Silance, "Generalized
Attitude Scales," The Journal of Socisl Esychology, 5: 298-312,
August, 1934.
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of the authors to conctruct a genefalized scale which would
nake possible the neasurcrent of more attiiudes without
sacrificing the theoretical rigor and precision underlying
tie method developed by Thurstona.

The construction of such a scale was done by liiss
Silaiice as a part of her lLiaster's thesis at rurdue University
under tre direction of H. E. Rem.ers. The major part of the
problem was tiie fianding of a nuuber of verbally functional
statements ard the allocation of each staterent to a particular
point on the scale. She gathered 150 statements from
(1) college freshran thenes written on school subjects liked
or disliked; (2) textbooks on methods of teaching and educational
literature; and (3) statenents composed by nerself. The
stater.ents were then sorted according to Thurstoue's methods
by 150 college and high school students. on the basis of
these sortings, two equivaleunt forms were constructed by
selecting 40 pairs of opinions of which the medians arnd the
interquartile ranges were as nearly as possivple iderntical.
These .opinions were arranged in descending order of magnitude
of the interquartile rangc value.

Althouh the scale was constructed to rnicacure attitudes
toward four differexnt hign school subjects at onc time, it
was hoped that it would also lend itself to measure attitudes
toward college subjects and elementary-school subjects as well.

The author expressed hope of measuring the reliability



13
of tne scale by mewsurin the correlation between the results
of the two forms. UNo reasure of validity had been determined,
but Kerwmiers suggested that validity be established by
measuring the attitude towvard a specific subject with both a
specific scale and as a part of the general scale. The
correlation between tiie tvo series would coustitute a measure
of validity of the generalized scgle, using scores on the
specific scale as tne criterion measure.

It was this particular article that provided the writer
with the basis for this entirc study. The scsle constructed
by liss Silance was adapted and used in obtairning most of
trhe data for the study.

Goodenough6 in a chapter devoted to attitude measure-
ment explaired how attitudes can differ aloung several
courdinates sucn as direction, strength or inteucity, breadth,
and fixity or fluidity. She explained how most measuring
devices measure only a specific attitude for a specific time.
She discussed Thurstouae's method of equal-appearing intervals
for the construction of attitude scales. She gave the charac-
teristics of good statemenlc tnet rake up such a scale and
mentioned the process of measuringz attitudes by such a scale,
She advocated using the median of the scale values assigned

to staterients cihosen as tre individual score. 3She then

6 Florence Goodenough, liental Testing (New York: Kine-
hart and Company, 1949) p. 374-85,




14
explained Likert's more simplified method wnere the subject
scores ev.ry statement according to a degreec of agreerent
and Lis score is the suun of his ratiags. Likert's method
requires more statel.ents to cnheck than does Thurstone's.
Taurstone has included neutral staterents where Likert nas
not. Likert's state.ents are ecually weig.ted where Thurstone's
are unequally weignted according to scale values obtained
through sorting in the process of constructing the cscale.
Although Thurstone's scales are considered more valuable, the
nore simplified Likert scale has been tested by self-correla-
tions, and it is cowucidered satisfactory enougn for the purposes
for vwvhich scales are likely to be used. Lilss Goodenough
touched upon Thurstone's method of paired comparisons
nextioning that it is laborious, but that it does Lave a
relatively srall error of estimate. She noted some of the
practical applications of attitude measurement in psychological
research. She emphasized trhat the potential usefulness of
attitude neacurencnt has not been completely realized. It
is not enough Just to reasure attitudes but more important
to ascertain the general trend of those attitudes. She
discussed the dependability of puper ana peucil attitude tests
and the sources of error in such measurerents. 3Because of
lack of evidence as to the usefuliiess of sucii scales for the

prediction of actual benavior, she concluded, "It might not
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be a bad idea to put a ban on tre construction of further
scales of this type until more hac been learned about the
significance that may Jjustifiably be attached to those now
available"”,

A. W, Graham7 in an attenpt to measure a chaige in
democratic attitudes o. students made use of an attitude
scale coustructed on the priunciples of the Thurstone method.
In this study tvo Zroups of students were selected fron a
Fortland, Oregon grade school. One group was taugnt by
teachers who used democratic methods and whose primary concern
was personality development. The other group was taught by
the more traditional autocratic mcthods wanere subject matter
was tne primary concern. All of these eighth-grade pupils
were carefully ratcined as to scx, intelligence, and socio=-
economic factors. An attitude scalc vwes administered to the
children of both groups at the beginning of the cxpcriment
and at itd terniration one serester later. The attitudes
measured were toward six specific characteristics of denocracy.
At the first adninistration there was a very close correspon-
dence between the two groups of pupils. There was no signifi=-
cant difference between the means of the groups for any of

the factors neasured. The second aduiinistration oi the

— -

_ 7 A. W. Grahan "Do Teachers who Use Democratic liethods
Develop Democratic Attitudes?" The Elerentary School Journal
47: 24-27, September, 1946.
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attitude scale recsulted in rean differencec that were suall,
but all in Zavor of the group taught by democratic methods.
The differencec were significant in four of the six areas
neasured. However the ciiierences in attitudes tovard
social ctudietc a..d school were not significant. It was also
noted in this experimenut that the at.itudes of the group
taug:..t by denocratic nethods snifted in a positive direction
while in moct csses tiic atiitudes of trne oticr group snifted
negatively. The autnor concluded that (1) children are usually
lacking in many of the attitudes needed in a democratic
society; (2) tyrical tecaching procedurcs do virtually nothning
to develop democratic attitudes and (3) superior teachers,
using democratic rietnods, do have a measure of success in
ectablishing democratic attitudes.

Engle8 in a discussion of social problems and attitudes
stresces the roint that many attitudes are based on very
limited experience. .e definecs a prejudice as any attitude
that prevents ore from considering or evaluating certain
rew evidence. He mentions that an iundividual's attitudes
in general cannot be measured, but trat indidivicual attitudes
on specific social questions can. To meacure gpecific social

attitudes, an attitude scale ic first coastructed by coupetent

8 p, L. Engle, I'sychology irinciples and aApplicatious.
(Yonkers-on-Hudson, llew York: world Book Compauy, 1940)
Fe 432=3D,
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personnel. The scale usually cousists of a series of state-
ments that have been given numerical values according to their
relative position with one another. A subject is asked to
select all of the statements vith whic.. he agrees. The sun
total of the relative values of all of his selected statements
is the individual's score. Then this score indicates Lkis
attituvde toward the srecific social cuesiion and it can be
compared with the scores o oticr individuals or with any
group.

Corey and Beeryy attemy;ted to nesasure tne effect of
teacher popularity upon attitude tovard school subjects.
College freshmern were asked to vrite the nanes of their high
school teachers who were liked bpest and least and to i.clude
the high school subjects which eack teacher had taug.t. A
rnorth later they were asked to list only the higi. school
sub jects liked bect or least. These schnool subjects listed
vwere followed by a check indicating vhether they were being
followed at the Univercity and whet.er it was reguired or
elected. The autiors compiled their data in a crart contain-
ing eignt different combi.ations of answers. They gave no
statictical treatmert of it, not even perceﬁtage calculatiouns;

but, they corncluded that there were twice as raiy popular

9 Stephen M. Corey and G. S. Beery, "The Effect of
Teacher Fopulsrity Upon Attitude Toward School Subjects”
The Journal of mducstionsl Research, 29: 66b-7C, December,
1938,
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‘teachers tecaching populer acadern:ic sub jects as tnere were
popular academic sub jects taught by unporular teachers. If
the teacker was not liked, the attitudgwaS very apt to be
carried over to the school subject;"They cbncluded with the
following quotation by John Devey:lo "With the young, the
influerce of the teacher's personality is intimately fused
with that of the subject; the child does not separate or
even distinguish the two."

Rosell discussed the major requirements and uses of the
quecstioninire far the process of attitude measurerient and the
opinion poll. He emrhasized the importance of the minimun
of ambiguity in the individual sentences or words. All
questionnaires should be pretested before being allowed to
be used. Ipdividual cubjects to be reasured must be ap=roacked
in the "right way" depending on the various situatious.

Care nmust be taken to get the best possible representative
sarrle of a porulation. Ee suggests a few ways of getting

the bect poscible sarple according to the population being
measured. Le told how attitude measurers rust boil dovn

their data into a comprehensible reading form by tre processes

of "coding" and "aialysis". He showed how attitude measureient

10 Jonn Dewey, How We Think, (New York: D. C. Heath
ar.d Company, 1933) p. 99.

11 arnold li. Rose "Attitude Messurerent and the Question-
naire Survey" The Scientific Monthly, 68: 97-101, February,
1949.
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has now broadened out to detect attitudes and to reveal
expectations, wishes, activitiec, facts, and estimations.

He showed how such questionraires were usced to reasure
chaigzes in attitudes in socisl cstudies. IZe also discussed
questionnaires that vere used to predict uiarital adjustment,
future consuners' mar.ets, and election results. XZe finally
explained that periodical literature in the field is somre-
wvhat behind and that the field promised to have a most
interesting future.

Kotz and Allport12 in a report of the Syracuse University
Lkeaction Study made use of several methods of attitude
mea.urenernt. They wrote in detail about different measurevlents
of attitudec tovard religivus beliefs, criobing, moral
standar.s, etc.. In the latter section of their book they
gave a good sunrary ol attitudes and their nmeasurement.

They discussed tie technigues of yes-no tcsts, multiple
choiece tests, rating scales, raniing scales, and attitude
scales. They showed how each develored from a preceding one
a.d briefly discusced tne adva.tages and disadvaantages of
each and their uses at Syracuse University. They then
discussed ané evaluated the methods of Thurstone especially
showing the advantagcs over trhe a priori, logical scales.

They ¢uestion tre possivlc discrimination oi the judges

4% Daniel Katz and F. HE. Allport, Students' Attitudes
(Syracuse, New York: The Craftsman Fress, InC., 1931)
p. 353-73,
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even though Thurstone and his ascociates have found this
elerment to be of little practical consecuence, Allport's
scales at Syracuse differed from Thurstones on one main issuse.
Thurstone's statement s were expressions which reflect the
underlying attitudes while Allport's statemernts were thought
to represent the attitudes themselves. Katz and Allport gave
a few technigues of the administration of attitude surveys.
They mentioned the importance of the arousing of interest,
the role of the personality of the administrator, and the
value of an added subjective device. In general this book
represented a sound practical application of the principles

of attitude measurencnte.

Literature on attitudes toward arithmetic. E;ank,ls

observed the attitudes of young children toward mathematics.
Twenty children who varied in ages from 5.2 to 11l.4 years

were studied, Their backgrounds were first iinvestigated as

to their level of educational attainment, their arithmetic
acceleration or retafdation, their socio-econonmic levels, and
their past school attendance. This was done through school
records and interviews with the children, teachcrs, and parents,
The children were divided into three groups according to their
mathenatical abilities which were determined by several

standardized tests and tieir cnronological ages.

13 Brna N, Plank, "Observitions of the Attitudes of
Young Children Toward llathematics,"The llathematics Yeacher,
43-263, October, 1950.
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Zach group then was obeserved in a classroom. The

observer first established raprort with the children and
led tnen to select and to make use of the materials tirat
were precent. These materials were sets of the lLiontecssori
rethenatical material for elenentary esechools wnich basically
vere objects that offered young children a cuance for individual
experimentation on quautitative and spatial relationships.
Such a test explores the recaction of a child vhen faced with
8 baffling problen. The.test denotes such qualities as
fluidity, flexibility, rigidity a.d vnersistence. The autnor
went into detail about each of trhe twenty subjects. ohe
to0ld about the child's background and the results of the
various tests, interviews, and her direct observations. She
gave intcrpretations of the resultc of the work with the
fontessori materiile aad rany direct quotations from the
children which expressed specific aftitudes toward arithmetic.
She attempted to exrlain the specific cases of retardation
in arithnetic by the comparison of certain perso:ality
factors that were noticed in her observations. Some of her
conclusions were interesting. They were:

General ability is not always attewnded by mathenatical

ability.

There 1s less relation between intelligeiice and achieve=
ment in arithmetic than in either reading or spelling.

FPailure in arithmetic is traced to school absences and
defects in the educational process rather tian in
the child's innate mental makeup.
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Contiaual failure razxes nany cnilaren dislike arithmetic.

Some children fail in arithmetic beceause taey dislike
speed.

In her review of the litcrature she mentioned that very little
was avilable on tne relations betwecen personality and success
or failure in arithnetic.

Young14 in discussing the aims of mathematical instruc-

tion, listed the following paragraph as one oi the aims,

The Acquisition of mental habits and attitudes vhich
will maxe notincnatical training effective in the life
of an indivirual., Anong sucn "-bitual reactions are
tne following: a seeking for relations and their precise
expression; an attitude of inquiry; a desire to undcr-
stand, to get to the bottom of a situstion; concentration
and persistance; a love for precision, accuracy, thorough-
ness, and clearness, and a distaste for vagueness and
incompl:oteness; a desirc for orderly and logical or"anlzation
as an &id to underctaudlng and 1LErnory.

These represent specific attitudes tnat an educator
thought ought to be devcloped in secondary mathematical
instruction. Ee did not offer a way of mcacuring thece

attitudes,

An outlook in attitude measurement. This review has

presented only a few of the niany publications in tae field of

attitude measwrerent. It was unfortunate tmt so few articles

14 John . Young, The Leorganization of liathematics in
Secondary Education. (rew York: Eoughton 1if:Iin Co., 1927)
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were found in the specific field of attitudes tovard arith-
mctiecs The whole field of attitude measurement is still
controversial ard unlimited in itc opportuniti.s for cortri-
butions. The trend in the coustruction of attitude scales
is toward simplification and tiic uses of these scalcs are
gaining popularity. It would be of extreme importaunce if
a valid scale could be counstructed through which attitudes
toward arithmetic and the changes in such attitudes could be
rneasured. It is possible that achievement in arithmetie
could ove promoted indirectly tirough the development of
attitudes more favorable to arithnetic. But first, some
better neaus of reasuring such attitudes and their chnanges

is in deirand.



CEAFTEL IIIX

TED IADNRIALS USHD AUD GROUES STUDIED

After considerable investigition of the publiched liter-
ature of attitude reacurenent , the attitude scale was selected
as the most apyropriate rieasuring device for this particulaer
study. A general subject matter attitude scale was adanted
to measure a specific attitude and a subjective supplement

was added to it.

I. TEZ AMTITUDL SCALE

Trhe objective attitude scale. an adapted form of a

scale designed to rieasure attitudes tovard general acadenmic
school subjects was used in this study. It had been
constructed ou the basis of Thurstcne's method of equal
appearing intervals by liiss Llle Belle Silancel as a part
of her liaster's Thesis at -urdue University in 1934. The
construction of this scale has been described in the survey
of the litcrature. The scale coneisted of two forus which
were comparable in content. Silance coustructed the scale

for the pur;ose of meacuring several specific attitudes et

L L. H. Rermers and Llla Belle Silance, "Generalized
Attitude Scales"™ The Journal of Social Esychology,
5: 306-10, Auguct, 19.4.
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a sizgle sitting with one meacuring instrunent. She gave
no evidence of the degree of reliability or validity of the
scale. It was a purposc of this study to test an adartation
of this scale for those gualities.

The general vattern ol liiss Silance's attitude scale
was retained for use in this study. There were tvwo individual
scales, each a list of fort;y-five statements labeled Form A
and Form B. The statenents were arraiiged in the sane
logical order from exprcssions that were unfavoravle to
those that were hignly favorable. The statemeats had been
revised chiefly by substituting tie word "arithretic" for
any word or group of words that origirally had referred to
the general subject in iliss Silance's attitude scale.
Basically a general scale was couverted into a specific one
which was designed to neasure only attitudes tovard arithmetic.

The ecale was then entitled An Arithmetic Interest Scale.

The two forms were printed on separate sheets of paper and
each contained the identical srecitic iunstructions for self

gdministration,.

The subjective suprlerent. Along vith the two objective

scales was an ansver sheet which remitted easicr cdminis-
tration and scoring of both of tre forms. On this answer
sheet was a space for the subjective supplerert. This grace

was preceded by instructions which asked for auny reasons
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wry the individual subjcect may have liked or disliked
aritrhrectic. This answer sheet also coantaired generel
instructions, a limitation o: the term "arithmetic", and
liunes for such information as nane, cless, date, etec., wnicwu
the writor nmay nave desired in speecific iunstances for other
studies which grew out of this oune. A copy of the complete

attitude ecalec ap-earc in the ap endix of this study.

Scorirg of the scale. The subjects were asked to

select five statere.ts ratrer than one because a siagle
respo.se is not necescarily a reliable iudex of attitude,
wvkile several recspouses ternd more to indicate the prescunce
of an attitude.2 In order to avoid unnecessary erd cuaber-
sone totals of nunbers, the average of the five rnuubers of
the cselccted staterants was used as tnc incivicuasl ccore

for eack form of tiec objecctive attitude scale. No rarnge of
tolerance was computed because the subjects had been limited
to five choices ratuner tian being unlimited as in Thurstone's
scoriug technique.3 The average of the averages for each
grour was computed also. The standard deviations of the
frequency distributions for each group was computed as a

measure of variability in group attitvde. The standard

|2 I. D. llacCrone, race Attitudes in South Africs,

(London: Oxford University Fress, 1937) , p. ll4.

3 L. L. Thurctone "Attitudes Can Be Lieasured"™ The
American Journal of Sociology, 35: 534, January, 1928.
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error of the mean of each group was also calculated in order
to determine the significance of the differerces in mean
atiitudes for the various groups.

No scoring was applied to the subjective statemeuts
given by the subjccts but t:.ese statenents were uced to
provide furtier specific attitudes toward arithmetic and to

establien the validity of the objective scales.
II. TEY GROUES STUDIED

It was desired to have several groups of subjects
wvhose ranges of formal rathermtical training were quite varied.
It was suspected thet arithrmetic attitudes may have corres-
ponded to arithnetic ability, achieverent, or attainment.
Five such distinet groups were selected from the students
who vere in attendance at Iliciigan State College during the
winter quarter of 1951,

The first group counsicsted of thirty students vho were
in the Arithmetic Clinic. These students were unable to pass
a simrle standardized arithmutic test taken at the beginning
of their freshman year in college. The clinic had been set
up to help those students learn the fundamentals of arithmetic
below the level of algebra. These students were givea periodie
examinations which if passed satisfactorily would release
them from the elinie. INo students were ever compelled to

leave the clinic at any tire. The students received no
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credit for thiz course. Tnis first group tihen was rather
obviously weak in arithmetic.

Next was a group of thirty-one students who were study-
ing high school algebra at the College without receiviag
college credit for it. These students were exempt from tue
Arithmetic Clinic because of their scores on the entrance
tests. The course was voluntary and the group consisted of
individuals vho vere eager either to improve their knowledge
of matheratics or to study algebra for the first time. It
was thought that this group as a vhole would be a step higher
in arithmetic attainment than the group comprising the Arith-
metic Cliniec.,

A third group consisted of 111 students who were majoring
in elerentary education. They were students who had studied -
various levels of arithmetic training. They were future
teachers who were going to have to teach elementary arithretic
whetner they liked it or not. They déid not take tne aritunetic
entrance test since the,; entered college before tne Arithmetic
Clinic was established. This large group was studying a common
course in the methodolo;y of teaching elenentary aritnmetic.

It was thought that this group might be about average for
college students in arithmetic attainment.

A fourth group was composed of 112 secondary education

majors. In this group vere studeants who had taken little
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or no mathematiés on the college level. In addition there
vere students vho had teaching majors that had required many
courses in mathematics on the college level. It was thought
- that this group would be about average in mathematical
attainment.

Finally, a small group of ten mathematic majors comrrised
the fifth group. These students were studyin. college calculus
which indicated mathernatical attainrent. They were taking
najors in some science, engineering, or business which involved
complicated matheraties., This group was considered to be

above average 1n mathenatical attainment.



CEATTSR IV

FI.DIIGS OF THI STUDY

It was the purcose of this study to determine the
different levels of attitude of five specific groups of
students, to test t.e objective attitude scale used, and to
obtain statements of attitudes from college students toward

arithnetic. Data was collected from 294 students.

Group variances. Tne individual scures for both forma

of the objective attitude scale were compiled into tneir
appropriate groups. The arithmetic mean was computed for
both forms of each group as the major measure of central
tendency. This measure vas the basis by which the various
groups were compared for corresnonding levels of attitudes
toward arithmctiec. This con arison is best shown by the
bar grarhs in Figure 1.

Because these groups varied cone iderably in size, the
standard deviztion of tiie ccores of each form for each group
was computcd acs the measure of dispersion. Vith these
data, it was poscible to compute tne standard error of cach
arithmetic mean. Tnese in turn were used tb test the signifi-
cance of thc differences between the reans of the various
groups and to deternine the critical ratios for the differences

between the reans.
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Figure 1 shows how the grours comyared according to
tireir arithnrmetic means without any concideration for measures
of dispersion or standard error. The grephs show a distinct
differerce between the reans of the math majors and of the

other grours. They also show that the means of the othér
four groups were conaratively close together, with the rean
of tke Arithrmetic Cli.dc being the lowest. With these meauns,
the score ol any individual can be compared vith tre group
average and the average of the group can be cunpared wit.. that
of another group or any combiunation of groups. A score of
twenty-one would have renrecented a neutral attitude toward
arithmetic. All of tkhe group scores were gbove this neutral
point on the scale. They differed in degree even thougn they
were all favorable toward arithnetic.

In Tables I and II the group neans and variabilities in
attitude are precented for corparison and vwith irndication of
the simificance of differences in means for the various
groups. The critical ratios were couputed by divicing the
actual diifcrence betvecen the reans by the cstandard error of
that difference. The significarnce o the di:Terence between
the averages of any pair of grouprs then depeunded upon the value
of this critical ratio. V/hen this ratio was greater than 1.96,
the difference was significant at the five ter cent level,
mcaning trat such a differerce would have been due to cnance

about five times in one hurndred. If the criticel ratio vers
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MEANS AND STANDARD DEVIATICNS OF ARITHMETIC ATTITUDE SCQRES

GROUP Form A Form B
¥ X O G X 4 Ox

Illath

Majors 10 35.2 1.3 43 35.0 2.09 .96
Algebra

Group 31 3l.8 3.8 .69 32.2 5.5 1.00
Elementary

Group 111 31.0 4.8 46 31.3 5.1 .49
Secondary

Group 112 31.2 7.1 .67 30.1 6.7 .64
Arithmetic

Group 30 30.5 5.2 .98 28.2 5.4 1.00
Total 294 30,7 5.8 o34 30.6 6.2 «36

A Q X =

Number of subjects in group
Aritnretic mean of group
Stardard deviation of the group

Standard error of the nmean
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TAELE II

CRITICAL RATICS OF THE DIFFiRENCE EETWEEN GROUP MEANS AND

THE STANDARD LERROR CF THL DIFFERENCE

Algebra Elementary Secondary Arithmetic

Group Group Group Clinic

Math

Najors 2.033% 3ol 33t Lo 262532 Ly o 893832
Alcebra

Croup .81 1.76 24 8lsesz
Elementary

Group 1.49 247955t
Secondary

Group 1.60

# Significant at the five per cent level.

#3% Significant at the one per cent level,
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greater than 2.58, such a differe:..ce was siguniiicant at the
one per cent level and would have been due to chance once in
one hundred occurances. All levels greater than the five
per cent level are cousidered to be negligible. Table II
cshows that the group of math majors have attitudes that are
significantly different from the attitudes of the other four
grougs. The Arithmetic Clinie¢ zgroup has attitudes thet are
sifnificantly different from all grourc excepting the second-
ary education group. Any other combination of pairs of groups

has differerces that are insignificant.

Relationship of tre two objective forms. The two
objective attitude scales used on each subject were assuned
to be very similar in structure, appearance, and order. It
was a yrurpose of the study to comrare trnese two different
forrms and to call attention to any relationship that may
exist between themn.

The scores of all 294 subjects were totaled snd treated
exactly as were the scores for esch group as previously
meit ioned. Form A has & slightly higner arithretic mean and
a slightly lower standard deviation and standard error of
the mean than Form B. Table I shows that these differences
were exceedingly sizall. (Then tested statistically, the
actual difference between these means was .10, while the

standard error oi this differerce vos .49 . The critical
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ratio for this difference is .20. Such a difference is
insignificant.

The differerce between the standard deviations when
divided by tke ctandard error of that difference gives a
critical ratio of 1.15. This difference in the variability
between the tvwo forme is insignificant. On the basis of
these two measures the two forms appear to be comparable.

The frequerncy distributions of the two forms were tected
for goodness of fit by a cki square conrarison. This determines
the significance of the difference between the actual distri-
bution of the data and the theoretical normgl distribution
based on the actual mean arnd standaerd deviation. The cki
square value for Form A was 115.6 while that for Form B was
51.8. For 12 degrees of freedom such a chi square value
will exceed £6.2 orly one rercent of the time. Therefore,
itican be said that each of the distributions differed signifi-
cantly from normality.

On the basis of the c¢hi scuare values Form B msy be
considered more normal than Form A. The chi square value
for Form A is twice as great as for Form B. This is
illustrated in the histograwms in Figures 2 and 3.

Another means of showing a relationchiy is the computa-
tion of a product moment ccefficient of correlation. Such
a coefficient vas computed on the basis of irdividual scores

vhick consisted of the mean of thne five nw:bered statericrts
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for each subject on each form of the scale. Thie particular
product moment coeificient was .78. For the number of scores
involved, the standard error of this coefficient was .04,

It was thought that the median of the three scores aprearing
closest together would yield a more reliable attitude score
for any given individuasl. These median scores for individuals
yielded a correlation of .65 ¥ .05 between Form A and Form B.
The difference betwecn this correlation and the ore obtained
f,r the mean scores was found to be significant at the five
per cent level. From this it would appear that the median
score 1s not superior to the mean score. There is a probable

advantage in favor of the rnean score.

A guantitstive analysis of the objective scale. A4n

attitude scale gives material ard dats that can be treated
quantitatively.l liany statements, especially at the extrene
ends of the objective scaie, were not selected by any of the
subjects. Again certain more general staterents were very
frequertly chosen. For these and ot her reasons the average
of the five numbers of the staterents was used as tne
individual score for ecach subject. This does not mean that

this score corresponds to tke attitude expressed by that

l 1. L. Thurstone ana B. J. Chave, The Measurement
of Attitudes. (Chicego: University of Chicago lress, 1929),
p. [ ]
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statement which is equal to the individual's average or score.
This score i1s a point on the scale whick is relative to scores
associzted vith the otier statements chosen by an individual.,
A person whose score is thirty-seven has a more favorable
attitude tovard arithmetic than a person whose score is thiry-
s8ix or anything lower than thirty-seven. The statementes in
each form were arranged in a logical order irom low to high.
The average ccore on each form for the entire 294 subjects
is 3l. An individual score could have been compared with
this score to determine whether the subject's attitude toward
arithmetic was above or velow the group average. The averages
for each group were computed as shown in Table I. These
group means were used in making conparisons in attitude for

the different groups.

A gquantitative gnalysis of the subjective section.

The subjective section consisted of a request for a written
response to the question of why one ray have liked or dis=-
liked arithmetic. Instructions were printed on the answer
sheet for such a response and the request vias to have been
stated orally by the person who administered the attitude
scale., However, the response was not mandatory and conse-
guently a small percentage of these responses were obtained.
Of the 294 subjects who completea the objecctive scale, only

104 responded with o written reason for liking or not liking
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arithmetic. This represented thirty-five per cent participa-
tion. Of these 104 written responses, five were completely
reutral, Fifty-two subjects stated that they liked arithmetic
for some reason or anothcr vhile forty-seven subjects expressed
reasons for disliking it. This gives a total of ninety-nine
who responded positively or negatively.

For each of these ninety-nine cubjects the median of the
three closest scores was deterrined for both Form A4 and Form B.
Using these as the measures of central tendency, it was possible
to conpare the specific cases with the averages of the different
groups and with tlhat of the entire group. Of the fifty-two
who stated a liking for aritnmetic, eleven had median scores
belovw the group averaze while forty-one nad median scores above
the group average on both forms of the scale. For those who
stated a diclike for arithmetic, thirty-three had median
scores below the group averagc and fourteen were above on
both forus of the scale. These figures were used in naking
a comparison of indiviluals above or below average on the
attitude scale for both the "likes" and "dislikes". A test
of significance was gpplied to these results which yielded a
chi scuare value of 22.16., With a single degree of freedon
as was this case, sucu a chi square value 1s signiticant
at the onc per cent level when it exceeds 6.63. This test
then shows that the group stating a liking for aritametic

had objective attitude scores that were significantly
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different from the objective attitude ccores of the group
which stated a disliking for arithmetic. Such a difference
would occur by cnance alone far less than once in one hundred
times., A tetrachoric correlation of .70 with a standard
error of .14 was conputed from the percentages of the total
which were above and below the group average for both the
"likes" and thé'&islikes". This showed that those who gave
reasons for disliking arithmetic tended to ehoose unfavorable
staterients on the attitude scale, and those who exyrressed
reasons for liking aritumetic tended to choose statements on

tne attitude scale which were favorable to arithmetic.

A gualitative analysis of the subjective section,
These subjective responses were not only valuable for evaluating
the attitude scale, but they have given many additional vcerbal
exprcssions of attitudes toward arithnetic. ilany of these
staterents could be uceful in the improve.ent or the development
of a specific arithmctic attitude scale. In fact, tuey have
already been considered by another investigator for such a
purpose. Several of these specific Individual expressions
Indirectly offer a severe cnallenge to the teachers of arith-
metic. The statewnconts are listed in the order of the frequency
of their occurence. The nw.ber in parentheses at the end of
eacn statenient represents the nunber of times the statement

(or onc nearly the sane in conient) was nentioned.
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The following statements were expressed by those students
who said they disliked arithmectic:

The teachers of arithmetic were never interesting. Their
methods were vwroung. They progressed too fast. (16)

I do not understand arithmetic. (9)

I had a weak arithretic foundation. (8)

Arithmetic was always too difricult. (8)

I an weak in aritnmetic. (7)

Arithmetic has always been forced upon me. (7)

It requires too much work and time. (6)

I met constant failure in grade school arithmetic. (4)

It is a dry subject. (3)

It does not fascinate me. (2)

Arithretic is boriag. (2)

Arithmetic teackers have humiliated me before the class. (2)

Arithmetic reguircs unnecessary accuracy. (1)

I had too much long division forced upon me. (1)

I went to several different schools; the levels of arith-
retic were not standardized. (1)
The following were expressed by those who said they

liked arithmetic:

I have a feeling of satisfaction and accomplisiment wvhen I
work a problemn. (9)

Arithmetic is useful in everyday life. (8)

Arithmetic is concrete. 1t is objective, being either
right or wrong with no subjective scoring of problems. (8)
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It helps me to develop more accurate thinking. (7)
It is based on facts. (6)
I just enjoy arithmetic as pure fun. (5)
I enjoy solving aritimetic vproblens and puzzles. (5)
It is necessary for ordinmary business transactions. (5)
Arithmetic is essential for ry future work. (5)
It 1s a pleasant subject. (4)
Arithmetic is practical. (4)
It has many useful a>plications. (4)
Arithrnetic was always taurht in an interestirg fashion. (4)
I 1like tne lozical order of arithmetic reasouing. (4)
I was given a zood arithmetic foundation in grade schocl. (4)
Arithretic is esscitial in everythiag we do. (3)
Arithmetic is interestiing. (3)
It is of use to the nomial pcrson. (2)
It fascinates me. (2)
I have excelled in it. (2)

It 1s the basis for abstract thinking and scientific
interpretation. (1)

I enjoy computing bowliug averagcs. (1)
I enjoy computing baseball battin; and fielding averages. (1)

I like it only because my precent teacher is ey: pathetic
and very patient vith me. (1)
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An evaluation of the scale. Since tne gencral scale

had been constructed with no repuvrted evaluation, the vriter
felt that an investigstion of the reliability and validity of
the scale as applied specifically to aritimetic should be
rnadie as a part of this studye.

The test for reliability was the significance of the
relationship between the scoring on forns A aud B. As has
been previously rmeutioned, two different coecfficiats of
correlation were found between thcse two forms. That based
upon the correspoading averages was .78. That based upon
the corresponding medians of the three closest choices was
only .65. Correlation coefficicnts for good attitude scales,
such as those of Thurctone, henrers and Allport, are .80 and
above.z The fiudings of this study therefore indicate fair
reliability Zor the arithmetic attitude scale that was used.
The critical ratio of the actual difference betvwecen these
correlations of .78 aud 65 and the standard error of this
difference was 2.22. This reane thet the difference between
these tvo correlation coefiicients was significant at the
five per cent level but i.siguificant at the oze per cent
level. Or, roughly speaking, cuch a difference would occur
by chkance only about three times in one hundred.

On the basis of this eignificance, it appears that the

< Ross Stagner, "Attitudes," The Encyclopedia of
Educational kesearch, 1950 Edition, walter S. lionroe, Zditor,
(llew York: The liacmillan Company, 1950), p. 82.
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averagcs are sugcrior to the medians far the reacures of
central tendency. The writer feels tist relicbility coef-
ficients of .78 and .65 vith standard errors of .04 and .05
and based on a poprulation of 294 are not reliable enough for
predictive usagc. Sut, these results tend to poirt in a
direction favoring the mcan score¢s for individuals. A
relisbility coefficient of .80 would have been co..cidered good.
Consequently, the reliability of tLe scale nhas been concidered
to e fair. The scale nay oe concidered useful for the convarison
of group attitudes toiard arithmctic.

Such a scale would oe valid only if it measured what
it purported to reasure. The scele attempts to identify thne
attitudes toivard arithnetic and to determire the di fierences
in such attitudes for five speciiic groups.

'o effort to disguise tie scale was made. 4Although it
was called an Interest Scale, the sub jects were told that it
was an attitude scale.

It was realized that people can easily hide or falsify
a true sttitude in such a writter response. It was hored
that such & practice did not occur in this study. A special
emnphasis was mede to assure the subjects that all data would
be handled in a confidential manner. <he subjects were given
both verbal and printed guarantees that taneir results would
not aifect their grade in the course in which the scale weas

administered. The attitude scale did not require a nsme or
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any mark of pcrsonal identification., The subjects were also
told the purposes of the stucdy and the importance of their
particiration.

Only one-third of the subjects respronded to the requested
subjective question. Of thcce resporses, those who stated a
definite liking or a disliking for aritumetic tended to chooce
statenent s corresyonding generally in attitude on the attitude
scale. The significance of the relationship of the objective
and subjective sections was beyond the one per cent level. The
validity coefficient as shown by the tetrachkoric correlation
coefricient mignt have becen somevhat higher if the riean score
ratrer than the median score for individuals were used in this
comrarison. JApplication of the scalc indicated significent
differences between the sverage attitudes of grours differing
in level of training in nathcratics. Two extreLie groups vere
obviously different in levels of mathenutical attainment from
the other tiiree grours. Correspondingly, these groups showed
differences in arithmetic sttitude tnet vere significantly
different from those of all othcr groups except in a single
case as shovm in Table II. Therefore it can be stated that
for the cownparison of group attitudes the scale is valid.

This study shows which statements on tie attitude
scale seern to represent attitudes towvard aritkmetic of students

with various scnool background.
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The writer suggests that some statere.ls on thc scale
be eliminated since they were not ciusen by any of the

subJects used in this study.



CEAPTIR V
SUIZLLRY AIID CCICLUSIONS

This study wes a survey of the existing attitudes toward
arithmetic of five selected groups of Michigan Stete College
students during the winter quarter of 1951 and an evaluation
of a specific attitude scale.

Tane subjecets who provided the data for the study were
the following five specific groups: an Arit hmetic Cliniec
group, a grour studying high school algebra, a group studying
elermentary education, a grour studying secondary educ:tion,
and a group cstudying calculus.

A gereral subject-ratier attitude scale was adapted
for particular use with arithmetic. Yhis attitude scale
with a subjective sup;,lement was uced in obtaining the data
for tre study. <he subjects were given standardized instruc-
tions and alloved fifteen minutes to select staterents on the
scale and to write reasons for liking or disliking arithretic.

The distribution of the celections of tre objective
scale indicated wkich of the staterients best expressed the
subjects' attitudes tovard aritrmetic. The responses to the
request for attitude reasong provided additiornal interesting
orinions of arithrmetic.

The study shows that the average attitude score for all

five groups studied was favorable toward arithmetic. These
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scores differcd in their degree of favorablcness. It vas
found that those who had taken the more advarced courses in
college ratrenetics had attitudes vihich were more Zavorable
tovard arithmetic than those who had not studied advanced
college rutheratics,

The general attitude scale adapted for this study
v.as showvn to be satisfactorily valid and reliable for uce
in measurirg group attitudes toward arithmetic. Suggestions
for tre inproverent of the scale were given.

The study has led to the following problerc: (1) by
vhat means a.d to what extent can changes in attitudes toward
aritirctic be reasured, (2) how can teachers influence changes
in attitudes toward asritimetic at various age levels, (3) can
ackieverent in arithmetic be improved by improving attitvdes

towvard arithmetic,
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M Ariiunoetis laterset Sewad 57

Following 18 a liet of statemoerts about arithueiis. Tuey

refar to silmple arithmetins or numerical computation below the

levul of algebra. Chuose the five gtatements witih whish
you agrea, Your soore will ia no way affeot your grade in any
cQurse.

1. I hate arithmatio,

2, Arithmetio is the most andesirable subjoot taught.

3.
4.
5,
6,
7.
8.
9.
1C.,
11.

12,

13.
14,
15.

£

o

17.

18.
19,
20,
£1.
22,

23,
4.
20,
an.
27,
28,
29,
39

31.
32 .
33,
Eik
9.
I
a7,
3.
39,
40,
%1,
42,
43,
44

AT
T

I detest  aritametia,

I look forward to arithmeiic with horror.

Arithmetio is disliked by 2ll students,

It is a punishment for anybody to take erithmetia,
Arithmetio 18 a waste of timeo

Arithretio is based on "fogy" ideas.

I would not advise any one to take arithmetioc.

I have geeu no velua in erithmetioc.

I have no desire for arithmetio.

Arithmetio reminds ne of Shakeepears's pley-~~"Luch Ado
About Nothing."”

Aritometins 1s very dry.

Aritbmetio daes rot teassh you to think.

7 en net interested in arithmetic.

Tud minds of studonts are nct kept avttive in eritrmetio.
Mediocore students never take arithmetlo so 1t should be
eliminated from €dkocls.

I oculd do very well without aritkimetic,

)y parents never had arithmetio, so I see no rmerit in 1t.
Aritometlo will benefit o¢nly the brignter students,

I Lhaven't any definite like or dislike for aritlretlo.

I an cereless in ny attitude toward arithmetic, but I
would not like to eee thals sattitude beocome gerercl.

I don't belleve arithmetio will do srybedy eany herm.
Aritimetio is & good pastinme,

Arithnetic 18 not a bore.

Aritlmetioc saves time.

Arithretis 1s not receiving ite due in public high soshocls
I an willing to epend ry time studying sritimetic,
Arithmetic 1s 0,X.e

131 lesgaons ané &1l rwetinoeds used in arithmetle are clear

~and defin’lte,

Aritiaetio 1s a cultural subjJest.

ALY of our greet men etudéied arilihmetio,
Arithnetio 1s a good cubjest.

Aritonetls 1s a ualvarssl cubjestd,

Aritimetio teazlios md to hae arsurala.

Ay student who takes arithmetlo 1s bound t0 bu baneflted.
Arithmet o 1s very prnuvical.

Aritianet.e devolong good reasonlng =Lillty.
Aritauwtic is prefitable to ever,body vio takes 1t.
I really enjor aritimotlo,

Arlthmetlo has an lrresictebls attrortion for we.
Aritrnnetia is of sreat value.

T love to stuldy scithmesls,

T woald ratner etad, arieiv.etle biim ot

[ S [ S S ¥ e i T e o b - N AN SO
dAroaesar et hooosns . aritanstiy oot DLV S
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Psllowing 1o o 1ict of etatuononts shbous aeritaveslo.  Toey
rafor to simple arithretic or mumerioal compuiation delow the laval
of algebra. Choose the five statenents with whish you agree,
Your evore will in no way affeot your grade in any oourse.

1, Arithmetio is the worst subjeoct taught in sochool.
2, Words can't express ry antagonism toward arlthmetio.
3. No sane person would take arithmetio.
4. Arithmetio 1s all bunk.
5. Arithmetio is more like a placue than & study.
6. Nobody likes arithmetlo.
7. Arlithmetic has nou plave 1n the modern world.
8. Arithmetio can't bonefit me.
9. All of the material 1n arithmetio 1s very uninteresting.
10. The average student gots nothing worth having out of arlthmetlo.
11. Arithmetic does nout hold my interest at all.
12, Arithmetio sesems to ba a nevae3dsary evil,
13. Arlithmetio 1s dull.
14, Arithrietio interferes with developing.
15, Arithmetic has numervus limitations and defasots.
16, Arithmetio does not motivate the pupil to do better work.’
17. No definite results are evident in arithmetios,
18, To me arithmetio 1s more or less boring.
19, o student should be conoverned with the vway arithmetloe 1is
taught.
20. Arithmetio 1s all right., but I would not take any more of it.
21. )y likes and dislikes for arithmetloc balence one another.
22, Arithmetic does not worry me in the least.
23. Arithmetio might be worth while 1f 1t were taught right.
24, Arithrietio has its drawbaocks, but I 1like 1t.
25, I think arithmetic is enmuscing.
2€, Arithuetio 1s not based on untried theorles.
27. Arithnetio alims malinly st power of execution or applicatlon.
28, Every year more etuldonts sre tsaking arithmetlo.
29, AritLwetio has 1ts merits and f£i1lle 1ts purpose culte well.
20. A1l methods used in ariiimetio have been thorougily tested
in the olassroom by experienced teachers,
Zl. Arithmetic serves the needs of a large number of boys and
girls.
%2, Arithrietio teaohes rethodicsl reaconing.
33, Arithmetic 1s 1nterestirg.
24, There are more chances fur development of high 1ldeals 1n
erithmetio., '
3b. Arithmetlo mskes me efflcient in school verk.,
36, Arithmetic vill help pupils soolally as well as intellestuslly.
37. Arithnietis givos puplles the ability to interpret situations
they wlll meet later ia lifs.
38. The merits of arithmetio far outwelgh the defests.
39. Arithmetlo fasclnatus me. '
40, Arithmetlo is one subject that all young Americans should know.
41, I belileve srithrietic ic the tasglo one for all high sohool ocourtse.
42, Arithretio 1s one of the most useful subjeote I know.
43, 1f I hed ry wey, I would comnel everyhody to study arithmetlo,
44, The very exlstence of hureanity depends upov this subjeat,
45, I am "orazy™ sbout arithvetlio, '






an Arithmetic Interest Scale

Instructions:

Circle five of ti.c numbers wanich correspond to the five
nunbers of the staterente you have selected which best comnare
vith your opinion(e) of arithmetic.

Form A Form B In the space below, write any reason(s)
wvhy you like or dislike arithmetic.

1 1
2 2
3 3
4 4
5 5}
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 . 16
17 17
18 18
19 19
20 20
21 2l
22 22
23 23
24 24
25 25
26 26
27 27
28 28
29 29
30 30
31 31
32 32
33 33
34 34
35 35
36 36
37 37
38 38
39 339
40 40
41 41
42 42
43 43
44 44
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